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History and Ethical Aspects of Anaesthesia

Question 1:

On a historical day, performing surgeries without the torture of pain was demonstrated
successfully for the first time at Massachusetts General Hospital, the home of Harvard
Medical School. This is celebrated as the "World Anesthesia Day' every year on which day?

a) December 1st 2
b) April 7th .,.".“"_"‘._'I
c) October 16th . |j_'_':"' 1::":'
d) July 11th _ h_%,;u“?' e -
KO - -_1'--%- O
_ " :x_':' e
Question 2: e ot : .;*"'1'" -,,.‘:"‘%:I.

You are assisting your senior rg_hs_j&“en{ who is performing the;'procedure shown in the image.
He engages you with some hisl:to'rical triyia:‘é\nd asks yqu who performed this procedure first.
What would your answer be? Bk W

a) John Lundy

b) August Bier

c) Carl Koller

d) Oliver Wendell
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Question 3:

The prototype of the device shown in the image below was originally named after which
personality?

a) John Lundy
b) Carl Koller
%E .
¢) Edmund Boyle -.,qg} A
: ¢, &
d) Oliver Wendell b %

N

The term "balanced anaesthesia" was coined by the same person who lobbied in 1939 to get
anaesthesia recognized as a speciality by the American Medical Association. Who is this
individual?

. %)
Question 4: l"l'l'l. N

a) John Lundy

b) James Simpson
¢) Edmund boyle
d) Oliver Wendell

Question 5:

Why is October 16, 1846, important in the history of anaesthesia?
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a) Demonstration of ether anesthesia
b) Demonstration of nitrous oxide as anesthetic
c) Discovery of local anesthetic action of cocaine

d) Discovery of chloroform as anaesthetic

Question 6:

Who proposed the term anaesthesia?

a) William Morton o, S
il
b) Oliver Wendell Holmes N e
L] i Yl
c) Joseph Priestley 0 B F°
d) John Lundy o, Fa 3 Y
a2 ) Lk
I' ! : - -'H. - | & 'H:
) . : -\._"-\. 'l‘\. L
Question 7: s R LA e

& 1
H

In 1884, a paper on the local _atl_r:ia"esthetic action of cocainé in ophthalmic surgery was
published and was lauded by bphthaln_)‘Qlogists all over the world. Who proposed it?

a) Carl Koller '-. v
W -
b) Joseph Priestley 3 L% " bl
¢) Humphry Davy 1.__':*;%'"' o
. L

d) William Morton™ LA

i '-.\-]_. -\._"'\_.\'

W &
Ty o L
Question 8:

Who is considered the "Father of Anesthesia"?

a) William Morton
b) Joseph Priestley
c) August bier
d) John Snow

Question 9:

Who was the first person to synthesize nitrous oxide?
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a) Horace Wells

b) Joseph Priestley
¢) Humphry Davy
d) William Morton

Question 10:

Passive euthanasia was recently made legal in which of the following countries?

a) India i_t._:-_-"':}'
b) Netherlands M e, -
c) Belgium v;..,”";:"'D e )
d) Luxembourg {F:_ "' & -.":C . i ._?‘1.
'JE:.%'H o0 = M}T-‘H:L-
SATE
- Answer Key .
) e e
1 c
2 b
3 c
_".": 4 a
"'-E"- ” 5 a
6 b
7 a
8 d
9 b
10 a

Detailed Explanations

Solution to Question 1:

October 16th is celebrated every year as "World Anesthesia Day" or "Ether day" to commemorate
the first successful demonstration of diethyl ether anesthesia to perform painless surgeries.
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On this day in 1846, William Thomas Green Morton gave the first successful public demonstration
of ether anaesthesia at Massachusetts General Hospital, Harvard Medical School.

The first public demonstration of surgical anesthesia:

-._|-CI'“::I|_
On this day, W.T.G. Morton administered ethg to'Gilbert Abbbtt for the removal of a tumor from
his jaw by the surgeon DrJahn Collin Warrer. At the end’ef the procedure, Dr. Warren uttered
his iconic words “Gentlemen, this is nq_"'-P_ui'nbug.” Thég'y\'/as the dawn of modern anesthesia.

Rt

» ™
W b

JI

"'::" 1772 | Nitrous oxide first introduce

W 1':] d by Joseph Priestly.
et 1800 | Humphrey Davy published ni
o A o trous oxide.
b ~y

1844 | Horace Wells administered n
itrous oxide for dental analge
sia.

1846 | William Morton public demo
nstration of diethyl ether at t
he Massachusetts general hos
pital.

1847 | James Young Simpson admin
istered chloroform for genera
1 anesthesia in England.

1853 | John Snow administered chl
oroform to Queen Victoria fo
r the birth of Prince Leopold.

1857 | Claude Bernard discovered th
e effects of curare located at t
he myoneural junction.
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1884 | Carl Koller introduced the us
e of cocaine for ophthalmic s

urgery.

1898 | August Bier performed the fir
st surgical spinal anesthesia.

Solution to Question 2: @2
u
‘d-.l
The procedure shown in the above picture is spinal anesthesm ':":'“
The first case of spinal anesthesia in humans was per y August-lB'}er in 1898. He
performed spinal anesthesia using the local anest t-l.x calne -"= !

Spinal anesthesia involves the administratio "":ocal anes .'é into the s al subarachnoid
space to provide motor and sensory blockq.d?-a., other cont—g tion by A.q:gust Bier is 'Bier's block'

or IVRA (intravenous regional anesthesia):" o
1 i

John Lundy: coined the term balanced anesthesia.
Carl Koller: proposed local anesthetic property of cocaine.

Oliver Wendell: coined the term anesthesia.

Solution to Question 3:

The image shown above is the anesthesia workstation.

The prototype of this device is Boyle's machine which was first invented by Edmund Gaskin Boyle
in 1917. Boyle’s machine, which is used to provide anaesthesia, has evolved over the years into
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anesthetic workstations, which are currently in use.
John Lundy: coined the term balanced anesthesia.
Carl Koller: proposed local anesthetic property of cocaine.

Oliver Wendell: coined the term anesthesia.

Solution to Question 4:

John Lundy coined the term balanced anaesthesia in 1926.

He was instrumental in the formation of the American Board of Anesthes1ology and chaired the
American Medical Association’s Section on Anesthesmlogy for 17 years. e

Balanced anaesthesia involves the use of multiple anaesthietic agents and technlques to produce

the different components of anaesthesia, i.e.: W e C

* Analgesia e : 5 Y y
« Amnesia oy _._'-'_ P

» Muscle relaxation = - (4 e _:_ 4

« Abolition of autonomic reflexe§ 5 L

Option B: James Young Simpson introduted chloroform» *

Option C: Edmund Boyle invented thf:.'ailaestheticméchine
: : . e .

Option D: Oliver Wendell coipedithe term anaesthesia

h::. L= - |
_-_.\'\- |

Solution to Question5:
™ =, Nt

October 16t 1846 is signif-_icant due to the demonstration of ether anesthesia by William Thomas
Green Morton at Ether Dome at Massachusetts General Hospital.

The first public demonstration of surgical anesthesia:
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On this day, W.T.G. Morton administered eth I'f R Gllbert Abbt-)'tt for the re.mo-val of a tumor from
his jaw by the surgeon Dr. John Collin Wafi\e"'h At the end of the procedufe Dr. Warren uttered
his iconic words “Gentlemen, this is no, hﬁmbug Th-l,?-..was the davq_nf modern anesthesia.

L

E L™
I-_

) N

Nitrous oxide first introduce
d by Joseph Priestly.

Humphrey Davy published ni
trous oxide.

1772
{,; 1800
W
% g | 1844
)
et

Horace Wells administered n
itrous oxide for dental analge
sia.

William Morton public demo
nstration of diethyl ether at t
he Massachusetts general hos
pital.

1847

James Young Simpson admin
istered chloroform for genera
1 anesthesia in England.

1853

John Snow administered chl
oroform to Queen Victoria fo
r the birth of Prince Leopold.

1857

Claude Bernard discovered th
e effects of curare located at t
he myoneural junction.

1884

Carl Koller introduced the us
e of cocaine for ophthalmic s

urgery.

1898

August Bier performed the fir
st surgical spinal anesthesia.
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Solution to Question 6:

Oliver Wendell Holmes in 1846 was the first to propose the term anesthesia.

He used the term anesthesia to denote “the state that incorporates amnesia, analgesia, and
narcosis to make painless surgery possible”

The term anesthesia refers to “no senses”
William Morton: Introduced ether anesthesia.
Joseph Priestley: First synthesized nitrous oxide. .y

John Lundy: Coined the term balanced anesthesia. o =

Solution to Question 7:

Cocaine was the first topical anaesthetic and was dlscovered by Carl K'“oller in 1884.

He first introduced cocaine as.atopical anaesthetlc for ophthaImologlc surgery of the cornea.
Thereafter, cocaine was used for 1ntraderp1a'l 1nf11trat10n and nerve blocks by William Halsted.
Joseph Priestley: First synthe51zed nitfous 0X1de :
Humphrey Davy: Experlmented w1th nitrous oxade and named it laughing gas.
William Morton: Introducedether anaest.hesm

o~ b wk

! B
i

Solution to Qyésﬂon 8: ._* e

John Snow is the Father of Anesthesia.

He administered chloroform to Queen Victoria at the birth of her eighth son, Leopold in 1853 and
performed the same procedure when her daughter Beatrice was born in April 1857.

William Morton is considered the father of modern anesthesia for his public demonstration of
ether anesthesia.

John Snow
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ﬁ'c."

John Snow is considered one of the founder. %-q.[fﬁpldemlology f'(')"r his workJ_dEhtlfylng the source
of a cholera outbreak in 1854. He was a flﬁh eliever of .g__er_r'i'l theory of,'_d.l"'sease which was not
widely accepted until the 1860s. f‘l ﬁx

o

Broadwick Street showing the John Snow memorial and public house. John Snow had the handle
of the pump removed following a cholera outbreak in August 1854.

Solution to Question 9:

Joseph Priestley first synthesized nitrous oxide in 1772.

Joseph Priestley, an English chemist is well known for his experiments and observations on
different kinds of air. He is most famously known for the discovery of "dephlogisticated air,"
which was later named oxygen by Lavoisier.
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Humphry Davy, in 1800, first noted the analgesic properties of nitrous oxide.

Horace Wells studied the analgesic properties of nitrous oxide and put into clinical use in 1844 for
dental extraction but it was less potent than ether.

William Morton introduced ether anesthesia.

Solution to Question 10:

Passive euthanasia is legal in India, since 9 March 2018. Prior to this, it was legal only in
Netherlands, Belgium, and Luxembourg.

Euthanasia involves the administration of medication by someone other than: the patient for the
purpose of ending the patient’s life in the belief that it is best for the patlent (but not necessarily at

the specific request of the patient). N -

Involuntary euthanasia, which is done against the patlent S consent— is 111ega1 in all countries and
amounts to murder. o & _" )

Types of euthanasia: o ; ¥ N

* Active euthanasia: Direct admlnlstr-ation ofa lethg} substance to, fhe patlent by another party
with merciful intent -_

* Passive euthanasia: Witthl;iitlg or withdtawing of lif_e-sﬁstaining treatment either at the
request of the patient or when prolonging life is conside'red futile

* Indirect euthanasia: PI‘eSCI'lptIOJ;_l of palnklllers that may be fatal in an attempt to relieve
suffering "o el

* Physician-assisted SlllCldeB A medical profess1onal aiding a patient in terminating their life upon
the patient's request/ ™, L
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Preoperative Evaluation

Question 1:

A 50-year-old man with well controlled hypertension has been scheduled for surgery. What is
his ASA-PS classification?

a) ASA-PS Class I

b) ASA-PS Class II . _:-
c) ASA-PS Class III } &
ol T -\.'-\..-
d) ASA-PS Class IV o
oy
: '|: ."-\.
il L N
. o, L A it
Question 2: ik ey .

A known diabetic with an HbA1c vatlli.‘é'bf 9% should be clasmﬁe‘d‘under which ASA-PS
classification? - o,

-
[ e E & 5
a) ASA 1 J b,
.". } 1 _.' r
b) ASA 2 Lo .
¥ Ly
c) ASA 3 P -
d) ASA vl A
) 4 _\.:l_:"'\.. -\:_‘: i

. o
Question 3:-:- b

You would use all of the following as part of airway assessment in a patient except?

a) Thyromental distance
b) ASA-PS classification
c) Cormack-Lehane classification

d) Neck circumference

Question 4:

Which of the following features in a patient would prompt you to anticipate a difficult
intubation?

a)1and 5

15 Sold by @itachibot



b) 1,3 and 5
c) 2,3 and 4
d) 5 only

Question 5:

Which of the following statements is true regarding the American Society of
Anaesthesiologists - Physical Status (ASA-PS) classification?
a) It is used to assess difficulty in intubation " :
b) Brain dead patients come under ASA class V .

c) A patient with anaemia without symptoms comes u_n__t_lg':‘r ASA class HE

d) ASA-PS grading strongly correlates to the peri-o'f)e;rative risk - hy

n L |

Question 6: ) - =
% " W o s

Which of the following statements is false about the modified Mallampati score?

a) It is used to assess oral ca-vity before'intubation1
b) In class II, tonsillar pillars c_a!r;h_ot be Visua_l_i-zéa
c) Higher scores are assosidted with higher risk of sleep apnea

d) In class III, only hafd"‘p'alate is visith

. 5 o, LY
Question 7: ol

A patient is posted for Whipple's procedure. During preoperative preparation, you note that
his medical history is significant for ankylosing spondylitis for which he has been taking
aspirin. What is the next best step for this patient?

a) Continue aspirin

b) Administer half the dose of aspirin with pre-op bleeding time monitoring

c) Stop aspirin 3 days before surgery

d) Stop aspirin and replace with clopidogrel

Question 8:
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A 60-year-old patient on regular low dose aspirin requires a CABG procedure. What would be
your advice regarding aspirin before the procedure?

a) Continue aspirin

b) Stop aspirin and replace with heparin

c) Stop aspirin and give a platelet transfusion

d) Cancel the surgery as he cannot be operated on

Question 9: ;

A patient on clopidogrel is scheduled to undergo an elect_iye procedure.,Wl':l-:;t. would be your
advice regarding the drug? ) A

a) Continue as usual .- et

b) Continue but omit the morning dose .= ", Ly

c) Stop 1 day before surgery e o : o

d) Stop 1 week before surgery . g

-, E N

Question 10: N

.l'. LY
A 76-year-old woman has be_:enfsé:heduled, for h1p replacement surgery. She has a history of
non-valvular atrial ﬁbrilla_tibh resulting'in a stroke 2 months back and is on warfarin since
then. Which of the following is the correct advice regarding warfarin?
a) Stop ng;.far"i:n.4-5 days p_rebfieratively and check INR
b) Stop warfarin 4-5 dayé i')reoperatively and continue LMWH till a day before surgery
c) Stop warfarin on the day of surgery

d) Continue warfarin

Question 11:

Which of the following drugs can not be continued on the day of surgery?

a) Antithyroid drugs
b) Oral anticoagulants
c) Beta blockers

d) Anti convulsants

17 Sold by @itachibot



Question 12:

A patient on tablet levothyroxine is posted for surgery. How many days prior to surgery is the
tablet stopped?

a) 1 day

b) 1 week

c) 5 Days

d) Tablet should be continued without stopping

Question 13: ’

ol T =
X,

Which of the following drugs cannot be safely contiﬂnil-é“dI on the dayof surgery?

s W -

= = B,

a) Furosemide _n K L 8 %
b) Propylthiouracil Wy By ' ; __’_-" 5
c) Digoxin L el L4 ol
d) Prednisolone e N .
- .-I - s L . S -. ;L
-.I
Question 14: i 2

Which of the following dllug.'s ;-hould not i')e- continued on the day of surgery?

Y il
a) Asthma medieations . R

g

b) Oral hy?og'l'}'-ftemics
c) Anticonvulsants

d) Beta blockers

'\.I..

Question 15:

A 20-year-old patient has been on tablet fluoxetine for depression for the past 3 months and
is now scheduled to undergo elective surgery. What would you advise him?

a) Withhold Fluoxetine for 3 weeks prior to surgery

b) Withhold fluoxetine for 3 days prior to surgery

c) Withhold fluoxetine and replace with monoamine oxidase inhibitors

d) Continue fluoxetine
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Question 16:

A 50-year-old hypertensive patient, on tablet amlodipine, is posted for elective open
cholecystectomy. What would your advice be regarding the use of amlodipine?

a) Withhold amlodipine on the day of surgery

b) Continue amlodipine at a lower dose

c) Continue the same dose of amlodipine

d) Replace amlodipine with enalapril

i

Question 17: . 3

e, -y
=

Which of the following drugs should be discontinued, éx4'-hours bqfor;e the surgery?

L b % =

a) Sildenafil Ly A 4
b) Statins : ' By W . :- 3
¢) NSAID O Y Iy
d) Warfarin = N P
-, E ey
Question 18: .ol

=

A 45-year-old chronic smgk;a'r is diagnosed with an inguinal hernia. The surgeon briefs him
about the elective laparoscopic hernia repair. What is the minimum duration for which he
should stop smoking to reduce the risk of postoperative complications?
= A oy, Y
5 5

a) 3- 4 day$ before surgery,

b) 1-2 weeks before surgery

c) 2-4 weeks before surgery

d) 6-8 weeks before surgery

Question 19:

While filling the preoperative diet recommendations on the chart of a 22-year-old patient
scheduled to undergo elective surgery, you would recommend fasting of at least

a) 4 hours for solids, 2 hours for clear liquids
b) 2 hours for solids, 4 hours for clear liquids

c) 8 hours for solids, 2 hours for clear liquids
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d) 2 hours for solids, 8 hours for clear liquids

Question 20:

Which of the following is a preoperative fasting recommendation for an adult patient after a
light meal?

a) Fasting not required

b) 2 hours

c) 8 hours " -:'

d) 6 hours

Question 21: “ _..ﬁ

You are a junior resident in the pediatric sm"gery deRaI"[—rhe.nt and anr infant in your unit is
scheduled for a surgical correction of't}‘Ib ASD. Which of the folidmng would you ask the
mother to follow regarding the preoperatlve fasting?

a) 6 hours for solids , 4 hours for brea_§t _m'ﬂk .
b) 4 hours for solids , 6 hours for breast milk

c) 4 hours for solids, 2 hoql:s"fS'r 'b-reast milks, ™
d) 2 hours for solids , 41_]:1'2;1'11"3 for breast milk

Question 225%,

A 60-year-old male is set to undergo knee replacement surgery. He has a history of
consumption of herbal supplement tablets every day for the past 6 months. Ideally, how
many days before surgery should it be stopped?

a) Can be continued
b) 1 day before surgery
c) 1 month before surgery

d) 1-2 weeks before surgery

Question 23:

A difficult airway is least likely to be associated in a patient with
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a) Rheumatoid arthritis
b) Reactive arthritis
c¢) Scleroderma

d) Downs syndrome

Answer Key

'.:::. i
Question No. Correct Option Sy
L

§

O |IN| OO | |W[N|[F

[N
o

=
=

=
w

)
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D
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=
o

=
~
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=
(o]

N
o

N
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N
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=
N
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N
w

Detailed Explanations
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Solution to Question 1:

A well-controlled hypertensive patient falls under the ASA-PS Class II category.

ASA-PS Class II - A patient with a mild systemic disease such as well-controlled diabetes mellitus
or hypertension or a current smoker.

Solution to Question 2:

A patient with poorly controlled diabetes should be classified as ASA-PS Class III.

ASA-PS Class III: A patient with severe systemic disease and substantial functional .
limitation. Poorly controlled diabetes mellitus or hypertensmn or comphcated diabetes is included

under ASA-PS Class III. oy "

Note: If the question was about well-controlled dlabet'es or mild dlabetes without complications,
the answer would be ASA-PS Class II. h .

Solution to Question 3: ) oo

ASA-PS classification is used 10 quantlfy patlent risk for anesthesm and not for assessment of the
airway.

ey o

Solution to Question 4: ﬁ.‘
A | o .

The following are indi-(;ators of difficult intubation:

. Mallampa.tl class 3 and 41 a'1rways

. Thyromental distance &lt 6cm with neck extension

* Neck circumference &gt;17 inches in men and 16 inches in women
* An inability to extend the neck at the atlantooccipital joint

* A history of previous difficult intubation.

Solution to Question 5:

ASA-PS classification describes a patient’s preoperative medical status and strongly
correlates with the perioperative risk.

The ASA classification system alone does not predict the perioperative risks, but when used with
other factors like the type of surgery, frailty and level of deconditioning of the patient, it can be
helpful in predicting perioperative risks.
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Option A: ASA-PS is used to quantify the risk for patients who require anaesthesia, not assess
intubation difficulty.

Option B: Brain dead patients are classified as ASA-PS class VL.

Option C: A patient with anaemia without functional limitation (no symptoms) is classified as
ASA-PS class 11.

Solution to Question 6:

In class III of Mallampati score, both hard and soft palates are visible. > 4
Option A: Mallampati score is used to predict difficult tracheal intubation ba;s'.ed-(;h the size of the
tongue base relative to the oropharyngeal space. X ..__n

Option B: In class II, only soft palate, fauces, and the qq"'trtl:'i-':)n of uvula‘a1i‘e visualized, tonsillar
pillars can't be visualized. 14

SO
Option C: Higher Mallampati scores (class II.I"'an-:] IV) are asSQ_c1ated with a-ugréater incidence of

difficult intubation and sleep apnea. o\ oy = o5 N~
b Ny s
- g %
N, .4 X
L) . I. ; L™
Solution to Question 7: o b | o
i o . 2 -."' X
Aspirin should be discontinued 3 da_'ys B'efore sul;gérﬁ in this patient to mitigate potential
intraoperative bleeding. N o _ ___1
However, low dose aspirinishould be contintted to prevent cardiovascular thrombotic events in the
following cases: ) ﬁ_:m'.'n,

» Patients with a-p'f.fi')r PCI (Percu_f‘aneous coronary intervention)
. Patlents__mth 'toronary anj;éty dlsease
« Patients w1th stroke in ?ﬁ"e past 9 months

In addition, aspirin should be continued in patients requiring CABG. This is due to associated
increased in-hospital mortality if discontinued.

Duration for which other antiplatelet drugs should be stopped before surgery-

Ticlopidine | 10-14 days

Clopidogrel | 5-7 days
Abciximab | 48 hr
Eptifibatide | 8 hr
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Solution to Question 8:

Aspirin should be continued in patients requiring CABG procedure.

Discontinuation of aspirin in patients requiring CABG procedure is associated with increased
in-hospital mortality. Hence aspirin is continued before the procedure.

The approach for most surgical patients is to discontinue aspirin temporarily for 3 days before
surgery to mitigate potential intraoperative bleeding. However, the drug should be continued to
prevent cardiovascular thrombotic events in the following:

* Patients with a prior PCI (Percutaneous coronary intervention)
« Patients with coronary artery disease @,

» Patient with stroke in the past 9 months. .,.: A

Note: The use of heparin may paradoxically increase plaiif_:ét aggregation'and is not
recommended. -.,. '

Solution to Question 9: h ,.:'“* W

Clopidogrel is an antiplatelet drug ana is stoppeff 1 week pI‘lOI‘ |jco'-§i'1rgery to avoid the risk of
increased surgical bleedlng :f'- e y ~

i Ticlopidine | 10 days

o, ; Clopidogrel | 5-7 days
{| Abciximab | 48 hr
| ~w* | Eptifibatide | 8 hr

Solution to Question 10:

Since the patient has increased thromboembolic risk (stroke), warfarin is stopped 4-5 days
pre-operatively and LMWH (low molecular weight heparin) is used till the day before(24 hours)

surgery.

In patients at high risk for thrombosis (e.g., those with certain mechanical heart valve implants or
with atrial fibrillation and a prior thromboembolic stroke), warfarin should be stopped and
replaced by UFH or LMWH to minimize the risk.

Patients at lower risk for thrombosis may have warfarin discontinued 4-5 days preoperatively and
then reinitiated after successful surgery.

Warfarin may be continued in patients posted for cataract surgery without a bulbar block.
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Solution to Question 11:

Oral anticoagulants are discontinued prior to surgery.

Warfarin 4-5 days

Unfractionated heparin | 6 hours

LMWH - prophylacticd | 12 hours

ose
LMWH - therapeutic do | 24 hours . 2
se l:.-\.-"-:-'l
X 2
. *-.,:-,':' f"-‘}
ST SR
Solution to Question 12: st . oy
”*-T‘h."" e *-.:_"-'"
- Y
All antithyroid drugs and thyroxine supplements are cqﬁf’l‘nued on thQ:a'ay of surgery.
NS o
. . - O o 0
Solution to Question 13: "~ p s ()

T,
'blq'\u-.\- _"':;_hl:.? s
Furosemide should not be conti_mslrep'fén the day of surgery.

L
All diuretics are discontinuqé";fl the day p{@ﬁo surgery due to the risk of volume depletion and
hypokalemia, except thi@‘iﬂe diuretics‘ie-'.'g., hydrochlorothiazide, chlorthalidone).

Propylthiouracil, (li%_o"x"'-:l:lll, and plg;‘isxolone can be continued safely.
oy o

W 1::'? a;T:L

Solution to Question 14:

Oral hypoglycemic agents are generally withheld on the day of surgery except for minor, short
procedures.

SGLT-2 inhibitors are stopped 24 hours before elective surgery and 72 hours before intermediate
to high-risk surgeries.

Solution to Question 15:

Fluoxetine is a selective serotonin reuptake inhibitor (SSRI), an antidepressant, and is to be
continued on the day of surgery to avoid exacerbation of symptoms.

Abrupt withdrawal of short-acting SSRIs should be avoided, as it can cause a discontinuation
syndrome including dizziness, chills, muscle aches, and anxiety.
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Solution to Question 16:

Antihypertensive medications like amlodipine are continued at the same dose.

Note: Due to the risk of intraoperative hypotension, ACE inhibitors and ARB drugs are
discontinued on the morning of surgeries. But in patients with heart failure or poorly controlled
hypertension, we continue them to avoid further exacerbation.

Solution to Question 17: {':»,:'-'E |
Sildenafil is discontinued 24 hours prior to surgery. d‘"-— _.,"-.,-""l:'i B
N e
_ . I A &
Solution to Question 18: EEQ"‘*- 2 . ‘:ﬁ -

oo b ,
Smoking should be discontinued for-th'least 6-8 w.g_aﬁﬂs before the__,'.ﬁ'p"'eration so as to decrease
airway secretions and thereby{ée-rgﬁse the risk ghépulmonary__l@hplications.
L
-

o Oy A

12-24 hrs Fall in CO and nicotine levels
48-72 hrs COHDb normalizes
'l.':l 1-2 weeks Decreased sputum productio
A "
|H~. '-_Ifl,"' 4-6 weeks PFT improves
. 6-8 weeks Normalization of immune fu

nction; decreased postoperati
ve pulmonary complications

6 months Risk similar to that of non-s
mokers

Solution to Question 19:

Recommended preoperative fasting periods for all above 1 year of age are
* 2 hours for clear liquids

* 6 hours for light meal/milk

* 8 hours for fried, fatty food

Recommended preoperative fasting period for neonates and infants are
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* 4 hours for breast milk
* 6 hours for solids/formula feeds/cow's milk

Preoperative fasting is intended to reduce the risk of pulmonary aspiration.

Solution to Question 20:

For adults, a fasting period of 6 hours after a light meal is recommended; this period may have to
be increased to 8 hours or more if the meal includes fried or fatty foods.

Solution to Question 21: ok ~ .

Recommended preoperative fasting period for neohq’tes- and infants-are

* 6 hours for solids/formula feeds/cow's milk, * _'."‘h A }

* 4 hours for breast milk. _ : LN L 3
Recommended preoperative fasting periods for all‘above 1 year of'age are

* 2 hours for clear fluids e iy .

- L
1 Y

« 6 hours for a light meal - e

* 8 hours for fried, fatty food.

o Ry o
.H.h-
Py o |

Solution to Question, 22:
Herbal mgti.icir-ile's should bediscontinued at least 1-2 weeks before surgery.

Herbal medications may have effects that could be deleterious in the perioperative period,
including clotting abnormalities and interactions with anesthetics.

Commonly used herbal medicines include echinacea, ephedra, garlic, ginger, Ginkgo biloba,
ginseng, green tea, and St. John's wort.

Note: A recommendation to stop herbal medicines at least 2 weeks prior to surgery is given by the
American Association of anesthesiologists.

Solution to Question 23:

Cervical spine involvement in reactive arthritis is relatively rare. Hence, it is not a risk factor for a
difficult airway.

The other 3 conditions - rheumatoid arthritis, scleroderma, and Downs syndrome are considered
as risk factors for a difficult airway
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CNS and CVS Monitoring in Anaesthesia

Question 1:

In a patient undergoing surgery, which of the following would not be used to monitor the
cardiovascular system?

a) Radial artery cannulation

b) Capnography

c) Transthoracic echocardiography

d) Pulmonary artery catheterization

Question 2: = 5

A patient with heart failure in the ICU 8 being administered ﬂu_ic’;ls. Which is the method of
non-invasive cardiac monitoring sed to titrate-the treatment for this patient on a regular
basis? e g Y o

a) Radial artery cannulation o 3
b) Pulmonary artery cathete_zriz‘ati.;')n

c) Transesophageal ecl_l?se_fr&iograph?,_ \ 1
d) Transthoracic_ec_ho'cdrdiograp_].n.y

'-.\-]_ oy, Y
iy " k

. * i
Question 3:

In a patient requiring invasive BP monitoring, which is the preferred artery used for
canulation and measurement?

a) Ulnar
b) Radial
c) Brachial

d) Femoral

Question 4.
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A 25-year-old is admitted to the ER after being involved in a road traffic accident. Which type
of IV cannula would achieve the maximum flow rate to provide fluid resuscitation?

a) Orange

b) Blue

c¢) Pink

d) Green
Question 5: 2,

NoT
Which of the following nerves is popularly used in clinicah.,e_naesthesia t&’rho’nitor
neuromuscular blockade? ) -.,,'_:.,I':' AN
o &
a) Ulnar Nerve , o
b) Median N "-:"F‘ > s
edlan INerve ” o
¢) Radial @ ot > &
adial nerve oo ' 5
. -.\:\._T"il T iﬁ .?':':'-"'
d) Mandibular nerve - i L 4
AR e 5
ol
- 5 '-E'I-‘ P

Question 6: .,;'_’f“' b

I

e i
You observe the catheter sh w}}in the imﬁgé"being used by your attending in the ICU. Which
of the following procedures's it used for?
g B

o N

.

a) Gastro-Esophageal varices

b) Embolectomy
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c) Pulmonary artery catheterization

d) Urinary catheterization

Question 7:

What is the most common complication of pulmonary artery catheterization?

a) Infection
b) Thromboembolism
c) Arrhythmia N\ )

d) Pulmonary artery rupture ¥ e

Question 8: " - 'S .

You are assisting your attending in conduc’ang a pulmonary artery. eatheterisation for a
patient in the ICU. You are asked to exf)"laln yOur: ﬂlnderstandlng"of the procedure in brief.
Which of the following statements-would be.incorrect? _ =

- K

a) It involves direct measurement of left; atrial pressufe.
b) Swan ganz catheter is used. - B e
c) Cardiac arrhythmia is tlge%r_;lost frequent complication.

N i
d) It estimates cardia(_:_-qutput. el
Question 9:% “y
In a patient undergoing pulmonary artery catheterisation, which of the following would
denote entry into the pulmonary artery?

a) Increase in systolic pressure
b) Decrease in systolic pressure
c) Increase in diastolic pressure

d) Decrease in diastolic pressure
Question 10:

A patient who is planned for cardiac surgery requires central venous pressure (CVP)
monitoring. What is the preferred site for central venous cannulation?
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a) Left internal jugular vein
b) Right internal jugular vein
c) Subclavian vein

d) Axillary vein

Question 11:

Cardiac output can be determined using the following except?

a) Thermal dilution technique
b) Capnography

c) Esophageal doppler

d) Echocardiography

Question 12:

LS ¥ L=
In a patient undergoing surgglrff; which is fhe single
' 5=

arrhythmias?

T

a) Lead I
b) Lead V2
c) Lead II
d) Lead V5

5 ",
M

Question 13:

bestdead in the ECG to diagnose
K

In a patient undergoing mitral valve repair, which is the most sensitive indicator of

myocardial ischemia?

a) ECG — Lead V5
b) Pulmonary artery catheterisation
c) Thoracic bioimpedance

d) Transesophageal echocardiography

Question 14:

32
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Which of the following investigations provides the most accurate prognostic information with
respect to predicting risks of perioperative cardiac complications?

a) Exercise ECG testing
b) Dobutamine stress echocardiography
¢) Myocardial perfusion scintigraphy

d) Coronary angiography

Question 15: ;

You are a junior resident conducting research on the efficacy of different. niethods to monitor
the depth of anaesthesia. Which of the following method-s will be not’be considered for
evaluation in your research? hy G

a) EEG A L

b) Capnography _ o W

c) Bispectral index : Rt o s

d) Auditory evoked potential;~* " o, !

Question 16: . P

After administering the_i.qd’uction agentifor a patient, the anaesthesia junior resident is
observing the EEG machine to check the depth of anaesthesia. He observes p waves on the
EEG. What does E.signify? T

W !
a) Light anaesthesia !

b) Profound hypothermia
c) Deep anesthesia
d) Arousable state

Question 17:

A young boy is scheduled for a sigmoidoscopy. He has a history of epilepsy and aggressive
behaviour. The procedure was conducted under general anaesthesia when an isoelectric
pattern was observed on the EEG monitor. Which of the following is not a differential
diagnosis?

a) Normally during anesthesia

b) Profound hypothermia
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c) Profound hyperthermia

d) Anesthetic induced coma

Question 18:

In a patient who is under anaesthesia, which is the most common method used to evaluate
intraoperative awareness?

a) Capnography

b) EEG \ _:.
c) Bispectral index . ’ b
d) Transesophageal echocardiography WY : Sy
: '|: i
s . L W
L 1 W
Question 19: . o T

. . N, . . r " -\.' a - 1-.I " . .
In a patient who is under general griaé;"['hesm, what are the recemmended bispectral index
(BIS) values? N s

LT L

[ e E & . e
a) 20-40 ’ Y . )
b) 40-60 o i

'\1_\'\' . e
c) 60-80 Y ’
d) 80-100 x_:ﬁl:-“' 5 4
h
. .H. 4 i e
Question 20%, wy

Which among the following is most commonly used to monitor the depth of anaesthesia?

a) EEG

b) Provoked lower oesophageal contractility
¢) Entropy

d) Bispectral index

Question 21:
A young boy developed masseter spasm and tachycardia after being administered

succinylcholine for RSI. Which of the following is the best site for monitoring core body
temperature in this patient?
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a) Oral cavity
b) Esophagus
c) Axilla

d) Rectum

Question 22:

Which of the following sites most accurately measures the brain temperature?

a) Oral o, S
il
b) Tympanic membrane N &
b J
c) Nasopharynx . ) \
d) Distal esophagus y H‘ p i { 3 .,
o L i Ar
I-' ! : - -'H. _.I | o 'H:
) . : -\._"-\. 'l‘\.'\'\.
Question 23: W gL e

Which thermoregulatory mgglhé'ﬁism is best preserved duting anesthesia?
] " K

a) Shivering v '_"" b _'-"
b) Sweating W fa -J,"'
c) Vasoconstriction - Ky

- Pt e
d) Non shivering thermogenesis L
Y s
i '-:-]_. -\._"'\_.\'
o !

Question 24:* b’

Which of the following is a true statement regarding Allen's test?

a) Used to confirm Ryle's tube position
b) Used to confirm tracheal intubation
c) Used to diagnose wrist dislocation

d) Used to assess adequacy of collateral blood flow
Question 25:

You are an intern posted in the ICU. While taking a blood sample for ABG, which of the
following steps would you not do?
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a) Normal ph can't rule out acid base disorder
b) Add 0.5 ml Heparin to the syringe before taking blood
c¢) If modified Allens test is negative, alternate site is chosen

d) Radial artery is the preferred site

Answer Key

'.:::. i
Question No. Correct Option Sy
L

§

O |IN| OO | |W[N|[F

[N
o

=
=

=
N

1:-;}

o

[N
a1

=
o

=
~

=
oo

=
(o]

N
o

N
[ixy

N
N

N
w

N
S

o
w
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N
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Solution to Question 1:

Capnography is used to assess ventilation in the perioperative period and to confirm the correct

placement of an endotracheal tube.

Cardiovascular monitoring involves the use of:

Heart rate

Manual, ECG

Detailed Explanations

Pulse rate

Manual, ECG, pulse oximeter
plethysmography

Blood pressure

Non-invasive:PalpationDoppl
er probeAuscultationOscillo
metryArterial tonometry

Invasive:Reference standard f
or arterial pressure monitori
ngArterial cannulation (radia

1, femoral, dorsalis pedis etc.)

Central venous pressure Central Venous Cannulation

Pulmonary capillary wedge p | Pulmonary Artery Catheteriz
ressure ation

Cardiac Output ThermodilutionDye dilution
using indocyanin greenLithiu
m dilutionPulse contour devi
cesEsophageal DopplerThora
cic bio impedanceEchocardio
graphy (Transesophageal and
transthoracic)
" 2

A &

A 3

. -
Solution to buestlon 2: 4

Transthoracic echocardiography (TTE) is the noninvasive form of cardiac monitoring that can be
used in this patient.

Option C: Transesophageal echocardiography (TEE) is a minimally invasive procedure and could
be associated with serious complications like oesophagal rupture and mediastinitis in the presence
of oesophagal injury or disease. In the absence of oesophagal disease, the risk is low.

Solution to Question 3:

Radial artery is the preferred artery for invasive blood pressure monitoring because of ease of
cannulation, presence of collateral blood flow and less associated complications.

Before cannulating the radial artery, it is essential to perform a modified Allen’s test in order to
determine the adequacy of collateral flow to the hand.
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The other arteries which can be used for invasive blood pressure monitoring are ulnar, brachial,
axillary, and femoral arteries and less commonly dorsalis pedis, posterior tibial, and superficial
temporal arteries.

Solution to Question 4:

The orange cannula (14 Gauge) has the maximum flow rate of 270 mL/min.

. . 2
Solution to Question 5: by

-~

Ulnar nerve stimulation at wrist is popularly used to assefjﬁle adequaqzs,_bf-neuromuscular
1 -"l|l -

blockade. .
A £
Neuromuscular blockade is measured using a p__e{i.pheral nerve stimulator. 5,
L Y a b P
- "'\-\.""\-\.I';“' i'_ [ -
Ulnar nerve Contraction of adductor polli
cis
Facial nerve Contraction of orbicularis oc

uli

Posterior tibial nerve | Contraction of flexor hallucis

brevis
b '-_"'?'
xl":“ H:;l
Q B
A &
Solution to Question 6: “p

The image shown above -i?'the Swan-ganz catheter which is used for pulmonary artery
catheterization. It is also called the pulmonary artery catheter. The standard pulmonary artery
catheter is 110 cm long with a 7.0 — 9.0 Fr circumference.

Uses of Swan-ganz catheter:

» Measurement of pressures in right atrium, right ventricle and pulmonary artery

* Indirect measurement of left atrial pressure through pulmonary capillary wedge pressure
* Cardiac output

» Oxygen saturation- pulmonary samples to rule out left-right shunt

» Monitoring left ventricle filling pressure

« Differentiate cardiogenic from non cardiogenic pulmonary edema

Solution to Question 7:
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The most common complication of pulmonary artery catheterization is arrhythmias and are
usually self-limiting.

Since the occurrence of these arrhythmias is so common, it is considered as an indicator of the
placement of the catheter in the corresponding cardiac chamber.

Complications of pulmonary artery catheterization:

* Catheterization related:

* Arrhythmias, ventricular fibrillation

* Right bundle branch block, complete heart block

* Catheter residence related:

* Mechanical, catheter knots ™y
* Thromboembolism

+ Pulmonary infarction o >
« Infection, endocarditis it A -

« Endocardial damage, cardiac valve injury.’ * " = g

 Pulmonary artery rupture P |

* Pulmonary artery pseudoaneurysm

¢ Others: g e k ,

* Misinterpretation of data s Wy

 Misuse of equipment e

Solution to Ques_._t_'ron-8:
™ oy, Y
Left atrial 'E.)"ressure (LAP).is indirectly measured through pulmonary capillary wedge pressure
(PCWP). !

LAP has been the gold standard for evaluating mitral stenosis and decompensated congestive
heart failure.

Option B: Swan-Ganz catheter is used for pulmonary artery catherization.
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iy
Option C: Cardiac arrhythmias are the most.{.ng__'alent comph@gs\ E?'_,r

Option D: The catheter is 1ncorporated hermisto r’I!hat can be u 0 measure cardiac
output, from which a multitude of dynam1 @ﬁtan be d
'L
*-@h- {:- b
L:J':} i E""-.:'"-
Solution to Question 9: 2
N 2 QO

Entry into the pulmonary artqﬁrﬁ'tl?ndlcate b&gﬁ increase in diastolic pressure.
Pulmonary artery cathe:[gzgﬁon 1nv<31i"£ﬂle use of a Swan-Ganz catheter.

c:?*}q H}f‘.‘ﬁ"ﬁ
Solution to @eﬁion 10:.\_3"::'

The right internal jugular vein is the most preferred vein for central venous cannulation.
Reasons for preference:

* Absence of valves

* Consistent anatomic location of the internal jugular vein

» Easily identifiable surface landmarks

* Direct communication with the right atrium.

Other sites for central venous cannulation:

* Subclavian vein: greater risk of pneumothorax

* Left internal jugular vein: greater risk of pleural effusion &amp; chylothorax

» Femoral vein: increased risk of thromboembolic complications, infection, and vascular injury.
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SO L 5
L L) 5t
. . _ ot 1,__"‘_H“" ._:'1"
Solution to Question 11: Ly Y L

Capnography is a measureme -'c:_;f- end-tidal CO2, which is us.eﬁ-tb confirm tracheal intubation
and assess ventilation in tlﬁjﬁérioperativg‘ﬁérlod. .
- i

-

Cardiac output measurements technique: .,{_.,:-; ¢
P,
« Thermodilution e Ve
b r Y

* Dye dilution, using indoqz'a.nine green

- o Wb |
* Lithium dilution 1,.:‘] A

.". AN

* Pulse contour x__i_&,"{v-rces o ™

e N
* Esopha doppler )
sldohrler
* Thoracic bioimpedance
» Echocardiography

Note: Thermal dilution method uses a non-toxic liquid of temperature different from the blood.
This fluid is injected into a vein and is detected on the arterial side using a catheter with a
temperature sensor. The rate of flow of this liquid is used to calculate the cardiac output.

Solution to Question 12:

Lead II is the best for detecting arrhythmias and inferior wall myocardial infarction.
Lead V5 is th best for detecting anterior and lateral wall myocardial infarction.
For arrhythmia, oesophagal leads are better than lead II but they are not yet put into wide use.

For myocardial ischemia, new regional wall motion abnormalities and decreased systolic wall
thickening on transesophageal echocardiography are more sensitive than ECG.
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Solution to Question 13:

Transesophageal echocardiography is the most sensitive indicator of myocardial ischemia.

New regional wall motion abnormalities (RWMA) and decreased systolic wall thickening on
transesophageal echocardiography are more sensitive than ECG.

Ischemia may be indicated clinically by a sudden onset intraoperative arrhythmia or conduction
block.

Solution to Question 14: .S o
L A

Among the given investigations, dobutamine stress ec'ﬁbcardiography provides the most accurate
prognostic information with respect to predlctlngglsks of perlope.ratlve cardlac complications.

Preoperative cardiac stress testing can help-identify the presence and severlty of preexisting CAD.
The prognostic performance of these tests'is better ass€ssed based on,positive and negative
likelihood ratios. Among all the given options, dq_bgtamlne stress-é'chocardlography has the
maximum positive likelihood ratte, and hence provides the most accurate prognostic information.

Even though coronary angiography is comi&ered the gold standard, it may not absolutely
risk-stratify patients because many perloperatlve cardlac events may be related to noncritical

coronary lesions. Lt
¥ LY

g, gl o |

Solution to Question 1%’ Pyt

Capnography i not cons1dered"as it cannot be used to monitor the depth of anaesthesia.

Capnography isa quantlta'tlve measure of end-tidal carbon dioxide that is used to assess
ventilation in the perioperative period and confirm the correct placement of an endotracheal tube.

Monitors used to assess the depth of anaesthesia:

* Electroencephalography (EEG)

* Bispectral index (BIS)

* Entropy

* Evoked responses (EP) - Motor EP, sensory EP (Auditory, visual, brain stem evoked potential)
* Patient state index

» Narcotrend.

Solution to Question 16:
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Beta waves on EEG signify light anesthesia.

Beta waves on EEG are seen in awake state and during initial stages of inhalational anesthesia.

Solution to Question 17:

‘“-.,,__-..

Isoelectric EEG is not seerll_d'urlng hyp%,q_t

patient.

Causes of isoelectric EEG:

* Brief periods during nq:ﬁir'l"

» Anesthetic induce &c a
* Profound hygi?t-’ﬂermla

Interpreta'{’tmn of an EE(}:-'I..

"-{‘.'-.

mainten H&:l.qé}of anesthesia

>

H{"

-"_:,
o o

rmia and

Alpha 8-13 H | Resting adult with eyes close
z d, arousable state of sedation
Beta 13-30 Concentrating individuals, u
Hz nder anesthesia during initial
stages
Theta 4—7 Hz | Sleeping individuals and duri
ng anesthesia maintenance
Delta 0.54 Brain injury, deep sleep, and
Hz anesthesia maintenance
Iso electri Anesthesia induced coma, pr
c ofound hypothermia
— e
.-'"“‘-.ﬁ'"-"" -2 .
s ) o5
L &
o e

S

"
4..‘?

, P oscillations : arousable state of sedation

, 0 oscillations with & dominance: surgically anesthetized state

Alpha 8-13 H | Resting adult with eyes close
zZ d, arousable state of sedation
Beta 13-30 Concentrating individuals, u
Hz nder anesthesia during initial
stages
Theta 4—7 Hz | Sleeping individuals and duri
ng anesthesia maintenance
Delta 0.54 Brain injury, deep sleep, and
Hz anesthesia maintenance
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ce is not a differential diagnosis for this
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Iso electri Anesthesia induced coma, pr
c ofound hypothermia

Solution to Question 18:

The bispectral index (BIS) is the most commonly used method, which helps to monitor the depth
of anaesthesia and intraoperative awareness.

It processes the EEG and provides an index value between 0 and 100 that 1nd.1.pﬂﬁs ‘the patient’s

level of consciousness. ¥ @, w
BIS index range: . "'-._"'."|I;'-":| :::I:"'-
- o &
* 100— Awake (Response to normal voice) ¢, o 5
* 65-85- Sedation =”~u,""“-. . - ) .,'_._"-—
8 A, ok
* 40-65- General anaesthesia 4 pt |:"|1"“ * {"-.":'-'
* &lt; 40 - Cortical suppression _:.__: o B 5";-.,1"“ ] ,_'_r_?"'
* 0- Flatline EEG (Deep coma)’ = H,_-"*I"' f e, iy -
Recommended range of BIS index Valuu_s for anae&tg_e@}a 40-60.
B’ e
b 'n
- .
Solution to Question 19:.*
Quesion1g: oy

Recommended rﬂail‘g.'é of blspectr'ﬁ"mdex (BIS) values for general anaesthesia is 40-60.

BIS helps Iu,_mo itor the {I'Sfﬁ of anaesthesia and prevent intraoperative awareness. It processes
the EEG and provides an index value between 0 and 100 that indicates the patient’s level of
consciousness.

BIS index range:

* 100— Awake (Response to normal voice)
* 65-85- Sedation

* 40-65- General anaesthesia

* &lt; 40 - Cortical suppression

¢ 0- Flatline EEG (Deep coma)

Solution to Question 20:

The bispectral index is the most commonly used method to monitor the depth of anesthesia.
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Note: Middle latency auditory evoked potential is the most sensitive indicator to evaluate the
depth of anesthesia.

Solution to Question 21.:

The clinical features are suggestive of malignant hyperthermia in this patient and the distal
oesophagus is the best site for core temperature monitoring in this condition.

Pulmonary artery is the most accurate site for temperature measurement but it is not used
routinely due to a higher incidence of complications. It is useful in patients already on Swan-Ganz
catheter. .

5 |

Option A: Oral cavity (sublingual) readings can be influenced by mouth brez_;lt};ing, tachypnea, and
ambient temperature. % %

Option C: Axilla readings are influenced by contact,wftfl' probe, skin‘perfusion, environment, etc.
Option D: Rectum readings are higher than central sites due Ito'}i'eat—producir'ig flora in feces.
Other sites for core thermal monitoring: (| (%' : o g a

+ Tympanic membrane P | b %

» Nasopharynx
* Trachea = .

« Skin Ay -

Solution to Question 22§ D

The tympamc membrane measures the brain temperature most accurately.

The tympahrc membrané&and the hypothalamus share a common blood supply. Hence, measuring
the temperature at this site reflects thermal information at the primary site of thermoregulation.

Disadvantages are trauma during insertion and cerumen insulation, so it is not routinely used.

Solution to Question 23:

Sweating is the best preserved thermoregulatory mechanism during anesthesia.

Option A and C: General anesthetics decrease the thresholds (triggering core temperatures) for
vasoconstriction and shivering by 2°C to 3°C.

Option D: Nonshivering thermogenesis does not occur in anesthetized patients.

Solution to Question 24:
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Allen's Test is used to test the adequacy of collateral blood flow to the hand. It mandatory before
radial artery cannulation and sometimes, before drawing blood for arterial blood gas (ABG)
analysis.

Method:

It is performed by occluding the radial and ulnar arteries and asking the patient to make a tight
fist so as to exsanguinate the palm.

Then, the patient is asked to open the hand and the occlusion over the ulnar artery is released. If
the palm remains pale for more than 6-10 seconds, it indicates reduced ulnar collateral flow.

i

Solution to Question 25: e

0.5 ml of Heparin is not added to the syringe before tal_dﬂ-gh'bhlood. A
i Nt
Very little heparin is needed in the sample to prevent'clotting; 0.05%0 0.10 ml of a dilute
solution will help prevent coagulation of 1 ml ef blood without-affecting its p This is achieved by
drawing 0.5 ml into the syringe and flushifig it out. The remdue that remqms adherent to the

syringe is sufficient for the procedure. , =

Heparin must be added to the syprige as an antieoagulant. Bec_au'é‘; the pH of heparin is near 7.0,
and the Po2 and Pco2 of the heparin solution:are near room ‘air-values, excess heparin can alter
ABG measurements. After. ﬂ.ushing the sylrihge with heparin;, a sufficient amount usually remains
in the dead space of the syringe and needle for antlcoagulatlon without distortion of the ABG
determination. o

¥ 1 -.--
Note: P Oy
» Modified Allen's test pq_é'ltlve indicates that the collateral blood flow is normal

* Modified Allen's tést negatlve 1nd1cates that the collateral blood flow is abnormal and an
alternate site must be chosen " b

. -|
. ...:r:f'.'u‘.': e e /_ -
&SP > —
\ i
-
e \-‘\_\ \— Ermctio) mrte
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Respiratory Monitoring in Anaesthesia

Question 1:

In a patient who is scheduled for a laparoscopic cholecystectomy, which of the following
cannot be used for perioperative respiratory monitoring?

a) Capnography

b) Pulse oximetry . =-_|'t:r' 1

c) Radial artery cannulation . i .;.'_"_""

d) Impedance pneumography : "-..:ﬁi:lt _‘:‘__--._"-_.

s e,
I..".:\EH -\.\_I"'\_
{'-.} : LA &
H . . II_- g
Question 2: ¢ ;:ul"-x 3 o
| { ‘

W L% !
Which of the following is measur_e:gb'ﬁﬁle device sﬁ'&wn in the gqué"n image?
[ r

L i

%Sp02 PRbpm

o choiceMMed

a) Oxygen saturation
b) Oxygen content of the blood
c) Partial pressure of oxygen

d) Amount of inspired oxygen

Question 3:
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While examining a patient you record low oxygen saturation on pulse oximetry. Which of the
following conditions would you not suspect?

a) Severe anemia
b) Carbon monoxide poisoning

c) Increased systemic vascular resistance

d) Shock

Question 4: o1

Which among the following is the best device to detect abnormal hemogloblns’?

a) Pulse oximeter i _
b) CO-oximeter .H',_ o N "
T | i -- ]
c) Capnogragh v e Tah
d) Spirometer ", - N My
e LA >
[ E i, ':1

Question 5: ] -

A patient sustained an epldural_lgléed in a car aec1dent and is brought to the ER. On
examination, he has a GCS of 8 and requ1,res ‘immediate intubation. What would be the surest
sign of correct placemep.tﬁq‘f the ET tube?

.

a) Pulse oximeter;* )

=, Nt

b) Capnog_lmpﬁ? |

c) Auscultation of chest and epigastrium

d) Chest radiography

Question 6:

In an intubated patient, which of the following is ideal for monitoring apnea?

a) Co- oximetry
b) Pulse — oximetry
c) Capnography

d) Impedance pulmonometry
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Question 7:

In a patient being operated on, which of the following values is monitored using
capnography?

a) Amount of inspired oxygen

b) Amount of expired oxygen

c) Arterial carbon dioxide level

d) Amount of expired carbon dioxide

Question 8: ’
You are observing the ET CO2 monitor of the patie.‘gf iff the OT. Your attending asks you what
the plateau phase in the waveform represents, What shouldI be your answ_?r:?

a) Air in trachea e ¥ ot
L - -, 1
b) Air in bronchi % _'-.“'“'- L N
c) Transition gases between airways and alvéol -
|
. |, e E % 5
d) Alveolar air ) e &
L N o
~ B o
. '\1_\'\' . e
Question 9: *.-x_ N

o s l
When a patient is bei_n_g'(-)'perated_ on, :thich of the following can lead to a decrease in
end-tidal CO2 (ETC02)? W
i = oy
L™
a) Thyrotoxicosis el
b) Fever
c) High spinal anesthesia

d) Cardiac arrest
Question 10:

A patient who is under general anaesthesia shows the following finding on the ET CO2
monitor. Which condition can lead to this characteristic waveform on capnography?
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Expired CO, (mm Hg)—>

Time—> o !
_ e
©MARROW
S

a) Malignant hyperthermia ""'-.H"‘ﬁc“ .I-_Jli:I{";x EE"}

b) Bronchospasm @ {.’.:"-. __:.:'::'"

c) Rebreathing "-..;;'_-ﬁl. Lln..{"lD i E"{H

d) Accidental extubation é‘-.,_&? "'II:":"'L} {h'r-—.ll""'

& E::'-u &
&
_ -l
Question 11: ""l:.',."-?' “.;E,
&
In which of the followil}él@gﬁions dgi;{;ﬁis capnographic waveform appear?
B

9
{Tﬁ

Expired CO, (mm Hg)—>

Time->

©MARROW

a) Malignant hyperthermia

b) Bronchospasm
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c) Rebreathing

d) Accidental extubation

Question 12:

In which of the following conditions does this capnographic waveform appear?

|
"y —_:' .
P,
L
Ia 50
E 37
5 MN :
o U
o]
O 0
Time
- .\.-\.\_. - -
. . '\-.__"‘- i . 'H.I..l'.
a) Malignant hyperthermlil: r s
L 1. .,
b) Esophageal intubation.* M_:-,'_._
. ]
c) Rebreathing = %"

d) Tracheg-],jritﬁﬁation ,__'--"-"
i ol

Question 13:

A patient with masseter spasm after succinylcholine administration shows the following
pattern on capnography. What is the most likely condition causing this waveform?
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&
©MARROW
o T
a) Malignan.t hyperthermia Hu."'ﬁcd 1::::" En&} '
b) Rebreathing @ ,.::',:"'- _:.:‘:"'
¢) Tracheal intubation "-q,'j‘l"'l. L‘:’*{j - L
d) Esophageal intubation {.;,}"'-..&f i -.,."f':' ";-:I"""
- o5 E:E.‘?*
Question 14: E?E IE:{}
P

The following capnogr h{}'{waveforn]“{gﬁést likely seen in which of the following
conditions? EQ

Qﬁ“ﬁ

o 50
£ 30
N 20
® 90
w o
Time
©MARROW

a) Tracheal intubation
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b) Malignant hyperthermia
c) Rebreathing
d) Esophageal intubation

Question 15:

A capnograph obtained from an intubated patient undergoing controlled ventilation is given
below. Which of the following is a likely cause of the finding seen?

70
60
50 &
40
30
20
10

ETC02 mm Hg

Time

% K i
. "i‘} A
a) Esophageal 1n£qqt_)r@t1 n Lo
L |
b) Inspiratjq?'.n-s'mi‘th cardiac @g&ﬂlations
c) Bronch%kpasm =4

d) Spontaneous respiratory effort

Answer Key

Question No. Correct Option

©

g | |w (N |-
O |T|T|Q
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5 e 1
Detailed Explanations*" \
"l £
. « |-_-| - = .I "\.
Solution to Question 1: b ol L
.\-\-_l. - -\._ L s 1-1‘\. . e
Radial artery cannulation is an 1nvas1Ve method bf'blood pressure’!nomtorlng and cannot be used
for perioperative respiratory m"omtormg H. y

=
Respiratory monitoring 1nv_lves the ufe_ofr -."I: .
 Capnography C o o

* Pulse oximeter P o

‘_ L= L
* Anaesthetic gas analxﬁié‘:(bxygen an{l}:sis, piezo electric analysis)

e Spirometry % £
. Impedanc;(i pﬁéumograpl}y.is-'a method of monitoring apnea
‘-‘h . I.-

Solution to Question 2:
The given image depicts a pulse oximeter. Pulse oximetry is used for monitoring pulse rate and
oxygen saturation of a patient.

A small sensor is placed on the finger, toe, earlobe, or another convenient place. The relative
absorption of light by oxyhemoglobin (HbO2) and deoxyhemoglobin is assessed by measuring the
amount of red and infrared light emerging from tissues traversed by light rays and processed by
the device, producing an oxygen saturation level.

Pulse oximetry does not measure the absolute content or the partial pressures of oxygen or carbon
dioxide.

A pulse oximeter is not always reliable as it reads:

» Falsely high - carboxyhemoglobinemia
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* Falsely low - severe anemia, low cardiac output states, hypovolemia, increased systemic vascular
resistance

* 80% to 85%, irrespective of the arterial oxygen saturation - methemoglobinemia

Solution to Question 3:

Carbon monoxide poisoning is associated with a falsely high O2 saturation and least likely to show
low oxygen saturation values.

* Oxyhemoglobin (HbO2) absorbs more infrared light (940 nm)
» Deoxyhemoglobin absorbs more red light (660 nm) -
* Carboxyhemoglobin (COHb) and HbO2 absorption spec{-r-ﬁm is similar-h "

* Thus in patients with carbon monoxide pmsomng‘ afalsely high SpO2 of 95% is seen
irrespective of the actual SpO2 value.

."'\..\- i :-l

Severe anemia, low cardiac output states, hypovolemla and mcreased systemlc vascular resistance
are associated with falsely low oxygen saturation values' b 1

With normal SaO2, anemia has 11tt}e “effect on SpO2. However, in the presence of hypoxia, SpO2
readings underestimate Sa02'in anemic pat}ents ]

™

- L
1 Y
,

! LN

Solution to Question 4: o

CO-oximeter is the best gé-viz:'e to detect abnormal hemoglobins.

CO-oximeter utilizes ah :eight wayelength sensor (unlike pulse oximeter which uses two
wavelengths) to/distinguish between oxygenated blood, deoxygenated blood and blood containing
CO. %" e e

5 i
CO-oximeter is useful in measuring:
« Carboxyhemoglobin

» Methemoglobin

Solution to Question 5:

End-tidal CO2 measured by capnography is the surest sign of tracheal intubation.

It also assesses the adequacy of ventilation in the perioperative period. It can rule out oesophagal
intubation where initially carbon dioxide may be detected due to swallowed air but later on
ceases.

It cannot reliably rule out endobronchial intubation, which is indicated by a sudden rise in peak
inspiratory pressure.
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Option C: Physical examination methods such as auscultation of chest and epigastrium,
visualization of thoracic movement, and fogging in the tube are not sufficiently reliable to confirm
endotracheal tube placement.

Options A and D: Similarly, pulse oximetry and chest radiography are not reliable as sole
techniques to determine endotracheal intubation.

Solution to Question 6:

Capnography is ideal for monitoring apnea in an intubated patient.

Impedence pulmonometry is most commonly used for apnea monitoring in a Qon-'intubated
patient and is also used in home monitoring of neonatal apnea.

= e

Pulse oximetry and CO-oximetry is used to assess oxyg_enﬁfio'n.

Solution to Question 7: LA o ot

R g . b 1 e 1 -. .
Capnography is used to measure, the, amount of expired carbon.dioxide (end tidal CO2).

It is used to confirm trachealtitiibation and to assess the adequacy of ventilation in the

perioperative period. 2 .

Arterial carbon dioxide level (PaCO2)is accurately measured using arterial blood gas analysis. The
gradient between PaCO2 and EtC’O2 (normally,2—5 mm Hg) reflects alveolar dead space (alveoli
that are ventilated but not perfused)

Although EtCO2 reﬂects'-arterlal carbonydioxide level (PaCOz2), any significant reduction in lung
perfusion (eg, air embdlism, decreased cardiac output) increases alveolar dead space, thus
increasing the gradient between PaCO2 and EtCO2. Hence D is the best answer.

i ;
5% I_.

Solution to Question 8:

In a capnographic waveform, the plateau phase corresponds to alveolar air.
The normal waveform has four different phases:

Phase I: Inspiratory baseline, represents the CO2-free gas from the airways (anatomical and
apparatus dead space).

Phase II: Expiratory upstroke, mixing of dead space gas with alveolar gas.

Phase III: Alveolar plateau, represents CO2-rich gas from the alveoli. The last of the alveolar gas is
sampled to measure ETCO2.

Phase o: Inspiratory downstroke and the beginning of inspiration.

Alpha angle: The transition from phase II to III.
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The alpha angle can be used to assess the ventilation/perfusion of the lung. V/Q mismatches will
have an alpha angle greater than 9o degrees.

Beta angle: The transition from phase III to o.

The beta angle can be used to assess rebreathing. If rebreathing occurs, the angle is greater than
90 degrees.

End Tidal CO.

— 0—i | N —H—

| k - 5 L
Inspiration l e l? "g._ -'I

Expiration

Phase 0 - Inspiratory downstroke

Phase | - Inspiratory baseline: dead space
Phase Il - Expiratory upstroke: mixture of dead space

and alveolar gas &
Phase lll - Alveolar gas plateau i

a angle - Transition from phase Il to phase Il
p angle - Transition from phase lll to 0

i -I.il'\. -I-\_'\'\. ﬁ. -
S : .
= Sl
- F = N
'-'-u"'ll'h 1.%"'1
: _ 4 W&
Solution to Question 9: e -
L '-.,l_:'-._“-

the lungs. g
g "'q.:l' Y

Fall in ETCO2 (end-tid.q.l'l.b::frbon dioxide) is seen in cardiac arrest due to decreased blood flow to

Increased ET '-""is seen in thyrotoxicosis, fever (increased CO2 production) and high spinal
anesthesia..lznlveblar hypqxl.gtilation).

Factors affecting ETCO2

MetabolismHyperthermiaFev
erThyrotoxicosisPainShiverin

g

MetabolismHypothermiaMet
abolic acidosis

RespiratoryHypoventilationR
espiratory depressionCOPDP
artial airway obstructionRebr
eathing

RespiratoryHyperventilation
Total airway obstructionExtu
bation

CirculatoryIncreased cardiac
output (ROSC after cardiac a
rrest)Hypertension

CirculatoryHypotensionCardi
ac arrestPulmonary emboli

Sold by @itachibot



Apparatus malfunctionExhau | Apparatus malfunctionCircui
sted CO2absorberInadequate | t disconnectionLeak in sampl
fresh gas flowVentilatory ma | ingVentilatory malfunction
Ifunction

Solution to Question 10:

The above capnographic waveform depicts bronchospasm. -
Shark fin appearance - Prolonged phase II, increased ° angle, and steeper phg$e‘ T suggest

bronchospasm or airway obstruction. .

B L
To a5
'-,.ﬁ,_"'l. xl‘-l "

Solution to Question 11: > . .
' *u."":;"- "7

I_

—_:l ,H:.-
The above capnographic waveform shows an elevated,ﬁmsplratory baﬁehne which depicts

rebreathing. W Rt

_:‘L_ E I. L™
Rebreathing of CO2 may occur+due to exhguusthé'd soda lime oﬂlncompetent expiratory valve in
closed-circuit breathing systems. " o : @ o
Option A: Malignant hyperthermia sq}_hm"Ws progressiy’é' rise in ETCO2

e | %
Option B: Bronchospasm shows, a'shark fin gpjg'éarance

e P
Option D: Accidental ex{&}ﬁa"ﬁon showskﬂat"ETCO2 trace
..*-.} -"h ’

Solution to Q_yes“tlon 12: _L‘:If:'"

The image given in the question shows a capnograph with some carbon dioxide detected initially
followed by absence of carbon dioxide- this is typical of esophageal intubation.

Swallowed air in the stomach would cause the initial detection of CO2 which is soon washed out
and the ETCO2 comes to zero.

Option A: Malignant hyperthermia — progressive rise in CO2.
Option C: Rebreathing of CO2 - elevated inspiratory baseline.

Option D: Tracheal intubation - normal capnograph.

Solution to Question 13:

The clinical features seen in the patient, associated with a capnograph with a sudden and
progressive increase in ETCO2 are suggestive of malignant hyperthermia.

58 Sold by @itachibot



This is considered to be one of the earliest and most sensitive indicators of malignant
hyperthermia.

Option B: Rebreathing of CO2 would result in failure of the inspired CO2 to return to zero in the
capnograph.

Option C: Tracheal intubation would show a normal capnograph.

Option D: Esophageal intubation would initially detect some CO2 because of swallowed air in the
stomach which later returns to zero.

Solution to Question 14: A

o

The image shown is that of normal capnography seen during controlled meehanlcal ventilation

seen in tracheal intubation. -
L"

Option B: Malignant hyperthermia shows a progres‘swe rise in CO2~

Option C: Rebreathing of CO2 shows an eleva'ted 1nsp1ratory'hasehne

Option D: Esophageal intubation can 1n1tlally detect sorhe CO2 wh1ch iater returns to zero.

., .\_-\.|l 5 __1.
1 '-." “h

Solution to Question 15: 1 .

The curare notch in the plateau phase of the capnograph indicates that the patient is trying to
breathe spontaneously. The patiént's inspiratory effort causes some fresh gas to be sucked in the
capnometer, resulting in %-'lower carbon‘dioxide concentration and a notch.

Image below shows a é&ﬁ'ﬁograph with ¢lefts during phase III which indicates spontaneous
breathing efforts-by.the patient during controlled mechanical ventilation. It is also known as
a curare notch.or cleft. - P

o L

5%

70
60 Curare notch/cleft

50 l
40
30

20
10

ETCO02 mm Hg

Time
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Airway Devices

Question 1:

You are a certified BLS provider showing your junior how to perform bag and mask
ventilation on a mannequin. While applying the face mask, where would you place the fifth

digit of your hand?

a) Bridge of the nose .1
b) The mask device i

c) Ramus of mandible Oy o
d) Angle of mandible ot C
o - . N &
Question 2: S R i
s N =
' L %

In which of the following situations can bag and mask ventilation be performed?

e e
a) Obese individual with a difficult air;_/ve_ly'

b) Emergency laparotomy requiringrapid sequen(;e induction

c) Severe facial trauma

d) Diaphragmatic hernja__'f;)'ll(;wing blunt trauma to chest
T | ]

i

=, Nt

Question 3:s.% o Uy
You are a resident posted in the medicine ward. A patient who has been previously diagnosed
with epilepsy has an episode of seizures and becomes unconscious. You immediately call a
code. The patient is unresponsive and chest rise is not appreciable but you can feel a pulse.
You suspect that this is due to falling back of the tongue and decide to secure the airway using
the device shown. What landmarks would you use before selecting the appropriate size?
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a) Incisor teeth and tragus of the ear h;._'?:" )
b) Corner of mouth and angle of mandib@. o\
c¢) Tip of nose and angle of mandib-].Ej“an ;,;{__D r E{I‘

d) Ala of nose and angle of_ mé. ible
I__..|
s =
& S

Question 4: s
‘{3’ .3.':.

Which of the following stqg;rments is tmle egarding the airway adjunct shown in the image
given below? 0
AT

S

a) It is used only in unconscious patients
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b) Prevents falling back of tongue post-extubation
c) Prevents tongue bite during seizure activity

d) Can be used in patients with central facial fracture

Question 5:

The image shown below is the technique of insertion of?

1
o Sy
W

. -
;:_'m. W,
. i\
a) Oropharyngeal alrwq}l} t_:....
b) Nasopharyngeal airway "
N

c) Larynggc%frrh;k airway .;_‘_"=.‘:"

d) Endotracheal tube ™

Question 6:

What size LMA would you choose for a man weighing 75 kgs?

a) 3
b) 4
C) 4.5
d)s5

Question 7:
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Laryngeal mask airway of size 3 would be appropriate for a person with a weight of

a) 3 kg

b) 10 kg
c) 30 kg
d) 70 kg

Question 8: ;

In which of the following patients would you prefer to use.an LMA for securlng the airway?

h
a) A term G2P1L1 woman previously diagnosed w1th pre-eclampsia planned for elective Cesarean

section '
% %
|

b) A 30-year-old patient to be taken up for. repa.lr of hiatus hépma
c) A middle-aged man with a history of dla.betes dlag]:_losea wnh phary,ngeal abscess

d) A 40-year-old woman planned fon laparoscopfb cholecystectomy', having Mallampatti class III
airway iy §

T

Question 9; e

A 55 year old woman, presents to the pre- anaesthetlc clinic. She has been advised to undergo
an elective laparoscopic" hysterectomy *On further evaluation, her BMI is calculated to be 31
and she has a Mallamipatti class ITI airway. The anaesthetist then decides that a Proseal
laryngeal rna,sk aitway would," be ideal for this patient. Identify the false statement about this
device? \

a) Single use second generation airway device

b) Built in bite-block

c) Gastric drainage tube to remove secretions

d) Can be used in surgery requiring prone position

Question 10:

What is the advantage of the following device?
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e
b M -
ha
a) Has a port for orogastric tube '-;:."""' |_::"““ .
. - oy
b) Can facilitate endotracheal intubation' .. {._'H. 1."'-?“'
- . W
c¢) Ideal for infants alone "-.,:T“:'l- :.,;:i_ O j.:':'h
1
. B, - L . -
d) Suction tube to remove _sellc:._til"'e:clons : —-J:x .1,'-:"*- =
i N, %
'.::-IH;-\. _"':; .:_\. ]
Question 11: T &
e i
L w
Laryngeal mask airway Iljag,fhe followi‘t_}g%}("i*vantages over endotracheal intubation except
L
A b oo
a) Less invasive I::..'L.""

b) Musclehi"elaxation not”ﬂ:quired
c) Low risk of laryngeal trauma

d) Low risk of aspiration

Question 12:

Which of the following is the most common complication following the use of a laryngeal

mask airway?

a) Recurrent laryngeal nerve palsy
b) Damage to the teeth
c¢) Sore throat

d) Lingual nerve palsy

65
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Answer Key

Question No. Correct Option

1 d
2 a
3 b
] (=
4 b NS
4
5 c
6 d
7 c
h,
8 d "
9 a
10 b
11 d
12 C
'.::-IH;-\. _"':-.::\. ]
| I,;.i-
O =
.+ ~Detailed"Explanations
Solution to Quesﬁ@'l: Lt

e L
The fifth digit of the hamljl_';ﬁbuld be placed at the angle of mandible while holding a face mask.
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One hand technique: C-E technique

The anesthetist holds the mask in his left hand using C-E technique. C is formed by the thumb
and the index finger, and E is formed by the remaining 3 fingers.

* The thumb and index fingers form a C around the collar of the connector
* The third and fourth digits are placed on the body of the mandible
* The fifth digit is placed on the angle of the mandible

The thumb and index finger ensure a tight mask seal, while the remaining digits provide jaw
thrust to aid with airway patency.

Solution to Question 2: E o
x IH. ™y

Bag and mask ventilation can be performed in patl_ents ‘with dlfﬁcult alrway

Bag and mask ventilation serves as a rescue t(;chmque to pro|V1de oxygenatioh,and ventilation in
patients with difficult airway until tracheal-intitbation is achieved. |

Contraindications of bag and mask ventilation: -~ 'k

e, .
Patients at greater risk of aspiration‘such as patlents with dlaphragmatlc hernia and those
undergoing rapid sequence induction and.intibation. This.is because air can enter the stomach
leading to raised intragastric p pressure whieh increases the'risk of aspiration.

Mask ventilation should also be performed with cauition in patients with severe facial trauma and
in patients in whom head and n_e_ék manipulation must be avoided (e.g., those with an unstable

cervical spine fracture). r ’

i
_--\.\_' o |

i

Solution to Q_t"Jes'Iion 3 e

~,
The image shows oropharyngeal airway or Guedel airway of various sizes. The landmarks used for
measuring the appropriate size of this device are the corner of the mouth and the angle of

the mandible or tragus.

67 Sold by @itachibot



I.\.' - L

An oropharyngeal airway is an airway adJunct-:WH'lch keeps the tongue from 't.:ﬁ}hng back onto the

posterior pharynx. Ay P s

It is essential to choose the correct s1g;e.,.smce mapproprlately smed-p'nes may aggravate airway
ﬂ

obstruction. N, s

L i

These airways should not be used in conscious patlents as'they may come into contact with the
epiglottis and base of tongue ThlS can eause coughing; retching or laryngospasm if the pharyngeal
and laryngeal reflexes are not blunted With local anaésthetlc

|

'l.
Note: Nasopharyngeal airway,size'is chosen by,measurlng the distance between the tip of the nose
and tragus of the ear. These'airways, whenswell lubricated and inserted with proper technique,
can be used in consciou__s-.ﬁatients to Q_eépre an airway.

. L
] .M"-«.\_

ek =
&

w5 .

Solution to Question 4: ™4
The image shows nasopharyngeal airway and its insertion. The true statement is that it is used to
prevent falling back of tongue post-extubation especially in obese patients.

Nasopharyngeal airways are less stimulating than oropharyngeal airways as it bypasses the gag
reflex. Thus, it can be used in conscious patients as well.

It does not prevent tongue bite unlike the oropharyngeal airway which has a bite block. It can
prevent falling back of the tongue in patients with seizures.

It is contraindicated in
» Basilar skull fractures, central facial fractures, CSF rhinorrhea - risk of meningitis
« Patients on anticoagulants, coagulopathies, epistaxis - risk of bleeding

* Relatively contraindicated in pregnancy (increased vascularity leading to bleeding), deformity of
the nose.
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Solution to Question 5:

The image shown above is the technique of insertion of laryngeal mask airway.

Laryngeal mask airway (LMA) is a supraglottic airway device that is positioned in the
hypopharynx.

Mask Airway tube
*
| &'
P, Mt
X il
b
\._‘
Cuff Aperture  Valve Inflation Inflation Airway
bar indication balloon line connector
. - % o
. 3 - iy —
Classic Laryngeal Mask Airway I_-. " 4
| 2 '|
Supraglottic airway devices are usgd-mnth both sgo'ntaneously and ventilated patients during
anesthesia. ol X .H

LMA has advantages of i:n"g'used in ma'h-}} -s',ettings, including the operating room (alternate route
of ventilation), the enq;g;-i_g ncy departient (difficult intubation), and out-of-hospital care
(paramedics). H_"'- ol

This is bec-’:_l{lS&lﬁ 1S easy tq:_-u.se quick to place even for the inexperienced provider and has a very
high success'rate. .

The technique of insertion:

* The deflated cuff of LMA is lubricated and inserted blindly into the hypopharynx so that, once
inflated, the cuff forms a low-pressure seal around the entrance to the larynx.

» Correct placement of the tube is confirmed by giving gentle positive pressure ventilation while
checking for chest rise and ETCO2 using capnography.
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INnmaertion of Laryrmgeal Moassikc Aidrveassy (LRWVLA)

e = — L
= =
Esocoheous —/ ' — <

Doflatoc Cuff of LAA insortec with oo beic in
eyl ol g itioes

(WL PN LT

e B el ovevcl LT s e Tlo et

& &
Note: -.;,:E-‘-':' {1" 1'.:} F

'

- e
Oropharyngeal airway: inserted in the pa@t's mouth with concavi t@?v‘ards hard palate. As the

airway is inserted it is rotated 180 d,e?ﬁges (concavi.tﬂ-(')‘wards the tongue) until the flange comes
to rest on the patient’s lips. * o s

A

Nasopharyngeal airway: inserted through the nostril (after lubrication) along the natural
curvature of the floor of the nasal cavity with the bevel pointing towards the septum. Once the
device is inserted the flange should rest on the nostril opening.

Endotracheal tube: inserted infraglottically after visualising the vocal cords with direct
laryngoscopy.

Solution to Question 6:
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The appropriate size of laryngeal mask airway for a man weighing 75 kg is 5.

Laryngeal mask airway is a supraglottic airway device, which is placed in the hypopharynx and
protects the larynx from pharyngeal secretions.

Solution to Question 7:

Laryngeal mask airway of size 3 would be most appropriate for individuals weighing about 30 kgs.

o]
%
-
LW

Solution to Question 8: o

Laryngeal mask airway (LMA) is indicated in cases V\nth.difﬁcult alrwa,y'where endotracheal
intubation is not possible or not available. It can be useH as an alternatlve to an endotracheal tube
for ventilating and oxygenating the patient.

- P " o -:ﬁn.

LMA is relatively contraindicated in conditions‘that are qsso_clei'ated with igereased risk of
aspiration (e.g.: Hiatal hernia, pregnancy;.inadequate NRO). LMA mayprotect the larynx from
pharyngeal secretions but not from gastric secretions. The presenc}; of a pharyngeal pathology
such as an abscess or tumor, or @pharyngeal obstructlon is also.a relative contraindication of

LMA insertion. iy 1 iy ™

- E & 5

] e
The normal anatomic position of the L.MA 2,

The proximal portion of the LMA.reé"cs upon the'epiglottis, whereas the distal end or, the tip
extends into the pharynx at the'upper end of the esophagus. The opening on the laryngeal mask
overlies the laryngeal inlet., ™ o

e e A e

Epiglottis

Laryngeal
mask airway

Trachea

C]esophagus/

Proximal portion of LMA rests upon the epiglottis and the
distal end extends till the upper end of the esophagus

Solution to Question 9:
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Proseal laryngeal mask airway (LMA) is a re-usable second-generation supraglottic airway device,
not a single-use device.

It also has an integrated bite block, a drainage tube to remove gastric secretions, and an improved
cuff design. This reduces the risk of aspiration.

Hence it may be suitable in non-supine positions (e.g., lateral, prone), laparoscopic surgery (e.g.,
cholecystectomy, gynaecological surgery), and in patients who are obese.

15mm
Connector ~——— Drain Tube
Integral Bite Block @
Inflation Pilot NG
Balloon (o
Airway Tube
Manual Vent ——
Valve —— e Cuff

Introducer Strap %

Drain Tube Orifice —— &

A e N
All these features are also preseptm_q"‘EMA Suprfme, except that it is a single-use second

eneration supraglottic devicer
g prag ] t?ﬁ:-. :.:--:I

o -

LT Upreme
ﬁ Airway tube

Drain tuba

Integrated
bite block

Inflation line

Modified Cuff

Valve

Inflation indication
balloon

Solution to Question 10:
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The image shown above is the Fastrach laryngeal mask airway (LMA) or intubating LMA with an
endotracheal tube within its lumen.

It has a distinct advantage over other LMA designs as it can facilitate endotracheal intubation
through the LMA device.

It has a rigid handle and an epiglottis elevator.

1 e Endotracheal tube (ETT)
valve |
ETT pilot
| ballaon I'.::" 1
inflation oy e
indication e _.|
balloon l:.—\.
f Handle and -
Inflation line |I connector
Airway tube i, ™
| ¥
Epiglottic

elevating bar

Endotracheal Tube_/_\ ((:II-.‘(?_H:\:—"——— —

= ,.-'f. - ] A j j b
. .'\-\_ Fastrach LMA ) _—
= N S 7 :

Handle of the Fastrach LMA is held while the ETT
im introduced into the Fastrach airway tube

LMA Proseal and LMA Supreme are second-generation LMA devices that have integrated bite
blocks, an orogastric tube to remove gastric secretions, and an improved cuff design.

Solution to Question 11:

There is an increased risk of aspiration of gastric contents with laryngeal mask airway.
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The laryngeal mask airway (LMA) is a supraglottic airway device that sits in the hypopharynx and
partially protects the larynx from pharyngeal secretions, but not gastric regurgitation.

Advantages:

» Easy and rapid

* Less invasive

* Better hemodynamic stability

» Very useful in difficult intubations

* Less tooth and laryngeal trauma

* Does not require muscle relaxation L
* Does not require neck mobility . !
Disadvantages: :
* Increased risk of gastrointestinal aspiration N \ i

* Less safe in prone or jack-knife positions_ K _-"‘ M ¥
* Less secure airway M £ ~__~- .

* Greater risk of gas leak and pollut.igﬁ".'- ol -:' z

» Can cause gastric distention._* =" oYy

Solution to Question 12: "k

Sore throat is the most c.g_)"‘mmon sym__piom followmg the use of a laryngeal mask airway with
an incidence of 10- 20%
Injury to the l_1_nd_gua1, hypogl_o__s’sai', and recurrent laryngeal nerves are rare.

These coﬁrﬁlications canwh:é minimized by using an adequate sized device and avoiding high cuff
pressures.

74 Sold by @itachibot



Intubation

Question 1:

In what position would you place a patient prior to direct laryngoscopy?

a) Cervical flexion with atlanto-occipital flexion
b) Cervical extension with atlanto-occipital extension
c) Cervical flexion with atlanto-occipital extension o

d) Cervical extension with atlanto-occipital flexion

Question 2: = h, T .

You are the 2nd year Anaesthesia PG on call: You are ﬁeiged to the QC-)\;ID ICU. A 50 year old
patient who was on non-invasive yentilation is dgsaturating rap‘i&ly The anaesthetist
instructs you to intubate the patient with an endotracheal tube! What is the most commonly
used laryngoscopic blade for th-1$ procedulre’)

a) Miller _ e y
b) Macintosh i o )
c) Wisconsin : :{-- ¥ X ?
d) Magill e >
e ) Y :
Question 3: ) A

Sara, a 6 year old child, was brought to the ER by her parents with a history of fever, cough,
and body pain for the past 3 days. On examination, she was lethargic and had difficulty in
breathing. She was desaturating despite trying non-invasive positive pressure ventilation.
What is the most appropriate next step of management in this scenario?

a) Intubation using Miller's blade

b) Needle cricothyrotomy

c) Intubation using Macintosh blade

d) Percutaneous transtracheal jet ventilation

Question 4:
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In which of the following devices is Murphy's eye seen?

a) Nasopharyngeal airway
b) Laryngoscope
c) Bronchoscope

d) Endotracheal tube

Question 5:
'L_'r
Appropriate sized endotracheal tube for an adult is . o,
L
a) 3. o e
) 3:5 "._:“-,I:‘-:I —-.1‘-1-
b) 5.5 o ¢
- A h,
C) 6.5 X - e I__". %, e
d) 75 ..' ?I ; 1-\'\'\-\._:' "|-\. 'q:\.
4 Ve I.-_l"'q. 1:%-&_
i I;_ -
OB " i Ce
Question 6: P S o2
o i_ L]

Cy e o\
A 4 year old child is brought to the cei_s_hﬁlty in rt_es*p_il;'atbry distress. In order to intubate this
child, which is the appropriateﬁ_sihzimé-_olf endotracheal tube to be used?

4 - I
a) 4 mm L Xty
e x_:ﬁ-l.

b) 5 cm by L

) =3 o
C) 4 cm & Ny A
d)5mm * -l

Question 7:

A 6-year-old child requires endotracheal intubation. Which is the correct length of the tube to
be chosen?

a) 6 cm
b) 10 cm
C) 12 cm

d) 15 cm

Question 8:
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A 60-year-old patient is being taken up for a cervical discectomy. The surgeon had planned a
posterior approach that required the patient to lie in a prone position under anesthesia. What
is the advantage of the armored endotracheal tube required for this procedure?

a) Longer length

b) LASER resistance

c) Less kinking

d) Double lumen

Question 9: o, S

What procedure is the following device most suitable .f@f-’:f' -

N,

a) Head and neck surgery
b) Nasal surgery

c) Laryngeal surgery

d) Thoracic surgery

Question 10:

Which of the following is the most preferred type of cuff of an endotracheal tube?

a) Low volume, low pressure
b) High volume, high pressure

c) Low volume , high pressure
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d) High volume , low pressure

Question 11:

What is the maximum cuff pressure that you can use to inflate the cuff of an endotracheal
tube?

a) 5 cm of water
b) 15 cm of water
c) 25 cm of water o et

d) 35 cm of water

Question 12: il .

Which of the following situations is least sultable for performlng naéo’cracheal intubation?
LW -\.|l I_
a) A 35 year old patient with unstab}e c-spine 1nJury requiring awa-T(e intubation

b) A 60 year old man with-a tumor of the,0tal cavity .
c) A 28 year old woman with fracture bfframus of ;naﬁdible
d) A 40 year old man with frac_t_u_i'e_ of the bas_q-o-f skull

o Ry o
b i
i |

Question 13: N

A 40-year- old-man was belng prepared for an emergency laparotomy and an endotracheal
tube was 1nserted Followmg intubation, end-tidal carbon dioxide was detected. However, his
oxygen saturation dropped to 60% and breath sounds were not audible over the left
hemithorax. What could be the cause of this?

a) Endobronchial intubation into left main bronchus

b) Esophageal intubation

c) Endotracheal tube blockage

d) Endobronchial intubation into right main bronchus
Question 14:

A 3-year-old unconscious child, is rushed to the ER. She is found to have complete upper
airway obstruction. An emergency invasive airway procedure is planned to save her. Which
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among the following cannot be performed?

a) Endotracheal intubation
b) Retrograde intubation
c) Needle cricothyrotomy

d) Percutaneous transtracheal jet ventilation

Question 15:

o]

L
A 26-year-old term primigravida is taken to the operation theatre for an emergency cesarean

section due to sudden fetal distress. The anaesthetist wants to prevent Qha"nces of pulmonary
aspiration and decides to intubate using rapid sequence intubation, Which of the following
steps is not performed in this technique? T &

a) Preoxygenation I s =

b) Cricoid pressure

Mgl 2
c) Bag and mask ventilation H' L i
d) Propofol infusion g N o
- .-I = ; L % : - %
Question 16: nll

The time required for pﬁr.eﬁ(ﬁtygenationL before tracheal intubation?

a) 1 min Y v
b) 3 min 4%
C) 5-7 min

d) 5 min

Question 17:

A case of hiatus hernia is posted for surgery. What will be ideal choice of muscle relaxant that
will be used for intubation?

a) Rocuronium

b) Succinylcholine

¢) Vecuronium

d) Cisatracurium
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Question 18:

Which of the following local anaesthetic is commonly used in topicalization of airway for
awake intubation?

a) Bupivacaine

b) Benzocaine

c) Prilocaine

d) Lidocaine

".:'r i
A
Question 19: M, @ b
A =
What is the commonly used local anaesthetic for e_twa'k"é nasotracheal intubation of a patient
set to undergo maxillofacial surgery? f:a.:- . .:'}"
. ,_""'\- — o
a) Cocaine i ,:"“- W
2 o

b) Lidocaine _‘L"-._-,““:'u. ket - : -_-_J_::“

c) Benzocaine ,:‘-. : ﬁ.,_{" o2 -

d) Bupivacaine i N e

o O~
- -
. '--.'“*-""...I -.‘*-I-l"
. o P

Question 20: . oy

Glycopyrrolate is used.ba.ll'sua pre- ane__ﬁthetlc agent for:

a) Reducmgjhe. secretlons,:_'-n ot

b) Sedative'effect En
c) Skeletal muscle relaxant
d) Anxiolytic

Question 21:

The given set of instruments are used in:
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a) Central line insertion W, L
b) Arterial line insertion @H"'-. {i:'h.c:l &E‘-
c) Airway management b‘-{j"‘i i:.fn.m .E;;.ct

d) Umbilical catheter inserti(g\

Question 22:

©MARROW

a) Head and neck surgery
b) Nasal surgery
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c) Laryngeal surgery
d) Thoracic surgery

Question 23:

Which of the following is an indicator of endobronchial intubation?

a) Sudden Rise in end tidal Carbon dioxide
b) Sudden fall in end tidal carbon dioxide

) Sudden rise in peak inspiratory pressure .;.':"':_':t::
d) Bilateral breath sounds l:'lk"" ‘}.;:__
; "::_:'-I f.:"-
o -
-""-u,.";'*-.?:‘- '-_:'M T‘-"“::‘
) - .-.,_-':-.-
Answer Key-" -
] i W

1 c

2 b

3 a

4 d

5 d

q 6 d

-..,.':..L = 7 d
8 c

9 b

10 d

11 c

12 d

13 d

14 a

15 c

16 b

17 a

18 d

19 b

20 a
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21 c
22 a
23 c

Detailed Explanations

Solution to Question 1:

Prior to direct laryngoscopy and intubation, the patient is placed in the smfflng position, which
consists of flexion at the lower cervical spine with extension at the atlanto- ocg-p';tgl joint.
This is to ensure a line of sight from the mouth to the larx:x_;xnso that intubation can be performed

=,
with ease. -.,_"-. |

Cervical flexion of 35 degrees is provided by elev{j;‘_ng the patlept__s Bead by 7-;9 cm (folded sheet
under the head). This aligns the pharyngeal al'i.d laryngeal axes

"'\.
Atlanto-occipital extension is provided by.# t-he head tllt:.:fhls brings 1n@ “allgnment the visual axis
of the mouth with that of pharyngea-l-. aiqd laryngeal_ax S. - "x

Adequacy of head elevation can, be estimated by:checking thé -ho‘rlzontal alignment between
~

LT

external auditory meatus an_dli-_s‘ternal notcfi'

7-9cm
elevation

35° cervical flexion with atlanto occipital extension

Solution to Question 2:

The most commonly used laryngoscopic blade for endotracheal intubation in adults is Macintosh.
Laryngoscopic blades can be:

Macintosh - curved laryngoscopic blade. It is preferred for use in adults.
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Miller - straight laryngoscopic blade. It is used in
* Neonates, infants and young children
* Adults with short thyromental distance and long floppy epiglottis.

The advantage of a curved Macintosh blade is that there would be greater room available for the
passage for an endotracheal tube and significantly less damage to the teeth.

te

B e il
Macintosh laryngoscopic blade 'E-L .h;:"

Tongue

Biade

valleeuln

Macintosh blacs
in the vallecula

Solution to Question 3:
The next step of management in this scenario would be attempting to secure the airway by

endotracheal intubation. The most commonly used laryngoscopic blade for endotracheal
intubation in infants and young children is Miller's laryngoscopic blade.
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Macintosh laryngoscopic blade is preferred in adults. Needle cricothyrotomy and percutaneous

transtracheal jet ventilation are invasive airway accesses and are only performed when intubation
fails.

I | I:-_"I 1:.'-:'..
Miller's laryngoscopic blade = ._5.:1':{_5‘ ) h;':'" o

Laryngoscopy with Miller's blade
< F

Tengus
Valleoula

Epiglottin

Blacie

Millar's blades
postarior to epiglottis

L
N

Solution to Question 4:

Murphy's eye is seen in the endotracheal tube (ETT).
Murphy's eye refers to the distal opening in the side wall of the ETT.

If the distal end of the lumen of the tube is blocked by secretions, Murphy's eye serves to provide
an alternate route for ventilation.
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Murphy eye

Beveled tip

"-I-\_ T _.H':.'ﬁ
’E';} » o
'-...:;._ -0 ¥
Solution to Question 5: Hal"‘—’ L—-]":‘ {'1.“&
G ¢ ?

Appropriate sized endotracht?al\_'t!__ﬁ\be for an ai.ﬂg!?% 7.5 mm. ;__I'--,
Size of an endotracheal tu'ég,gé'ually rﬁ@he inte_rr@i_:ﬁ?ameter in mm.
Usually a 7-7.5 mm is used for WOErlFf_i_, d an 7.5-';31:1% ETT is used for men.
(& L

“‘-..-'5'1'
Appropriate al‘%z;f an endotr&'}heal tube for a 4 year old child is 5mm.

Solution to Question GQ

Size of an"'h.nlig'dotracheal h:i'lge usually refers to the internal diameter in mm.

According to the Penlington formula, size of the endotracheal tube in the pediatric population is
calculated by:

&lt;6 years: 3.75 + [Age/3]
&gt;6 years: 4.5 + [Age/4]
The appropriate size of the endotracheal tube for this child is 5 mm ( 3.75 + [4/3] ) =3.75 + 1.33 =

5.05.

Full term infan | 3.5 12

t

Child 4+(Agel4) 12+ (Age/
2)

Adult female 7.0—-7.5 20-22
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Adult male 7.5-9.0 22-24

Solution to Question 7:

The appropriate length of the endotracheal tube for a 6-year-old child is 15 cm.

The formula to estimate endotracheal tube length is: 12 + (Age/2) = Length of tube (in cm)

If the ETT is inserted too deep, it can lead to endobronchial intubation. If inseqieé'_{trb;) shallow, it
e ]

can lead to accidental extubation. K
An adequate sized tube should be placed with its tip _rgl:f]ﬁﬁy\'between _t'.K_-é"-xl:?‘o"cal cords and the
carina. "-q:'-:"- I.EI"“ ]

wchial intubation 11..-
| =

CGlottio
opening

LLLLLL

[

ll:
Iq'. -‘\-"IIII Endobronchial intubation
'l,'.'.. MARROWW

Solution to Question 8:

The advantage of an armored endotracheal tube is less kinking.

Armored tubes (a.k.a. reinforced tubes, flexo-metallic tubes) are flexible, spiral wound tubes that
are reinforced with metal coils. This minimizes kinking of the tube.

They are useful in surgeries of head and neck and surgeries performed with the patient in the
prone position.

Armored or Flexo-metallic endotracheal tube:
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75 2"
— Sy
il
.."'ﬁ\“'-" g - .'H.-
- - -- -.L

Other specialized endotracheal tubes 1nclude -.: :1"'" e vl h
» Microlaryngeal tubes: have smaller 1ntei‘n.a'l dlameters-a'hd 1onger len-g'tl'i's which makes them
useful for laryngeal surgeries. e, (4 L) e 1.__"'“:“'

* Metal tubes: are LASER resmg_-a'i‘i‘t and are use_d for laser alrwd-y surgery to reduce fire hazards.

* Double-lumen tubes: ha%—Fwo lumens (tx;acheal and h_mnchlal) to facilitate lung isolation and
one-lung ventilation in thoracic surgemes ]

| . . .'.'.l
; W _ _.-_'_--.
- - . - k
Solution to Question 9,?} 4
The device shown 'h;"the image i6.the south oral Ring-Adair-Elwyn (RAE) endotracheal tube.

It is preferred f’(')r nasal and ¢ ophthalmlc surgeries because it has a preformed right-angle bend at
the level ohhe teeth so tﬁﬁt it does not disrupt the surgical field.

The image below shows south faced oral RAE tube used for surgery.
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Sowuth Oral Ring-Adair-Elvwyn (RAE) tube

DMARROW

O e

The image below shows a north nasal RAE tubé:™* ::J{qx 't'l‘

It is preferred in oral surgeries as the tul@nnector faées towards th(ga"'tient's head after
R ; 4 i,

placement, and the surgical field 1ql_l?.gt'{fhsrupte(];l.E {-{:] L

North Nasal Ring-Adair-Ehwyn (RAE) tube

T LA B ROV

Other specialized endotracheal tubes and their uses:
* Flexometalllic (Armored or reinforced tubes): head and neck surgery
» Microlaryngeal tubes: laryngeal surgery

» Double-lumen endotracheal tubes: thoracic surgery

Solution to Question 10:

The most preferred type of cuff of an endotracheal tube is high volume, low pressure.
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Advantage of high-volume, low-pressure cuff is lesser incidence of tracheal mucosal damage.
Disadvantages of high-volume, low-pressure cuff include:

* Sore throat (due to larger mucosal contact area)

* Aspiration

* Spontaneous extubation

« Difficulty in insertion (because of the floppy cuff)

|
-.l
-

Mg wvolurre, o mEmLre STl (e e cocl)
Loossum trom rriiacscammenl iroiry

Lo wolunme., RIah Bressurs Ourt (ot e e e re o y
Higahs trachesal roucomal injurs

Solution to Question 'y s
Cuff pressure_ should not exceed 25 cm of H20 since excess cuff pressure can lead to tracheal
mucosal injury “and recurrent Iaryngeal nerve palsy.
Cuff should be inflated to the minimum volume at which no air leak is seen.

If nitrous oxide is used in general anesthesia, then cuff pressure should be monitored periodically
as nitrous oxide can diffuse into the cuff causing the cuff pressure to rise.

Solution to Question 12:

Nasotracheal intubation is contraindicated in base of skull fractures as there is a chance for the
tube to enter the cranial vault.
The nasotracheal route is preferred in the following:

» When intubation via the oral route is difficult or not possible - large oral cavity tumors or
abscess, conditions restricting mouth opening like temporomandibular joint ankylosis, fracture
mandible etc.

» Surgeries of the oral cavity
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» Awake intubation as it bypasses the gag reflex and is more tolerable by a conscious patient.

Solution to Question 13:

Detection of end-tidal CO2 but dropping oxygen saturation with absent breath sounds over the
left hemithorax points to endobronchial intubation into the right main bronchus.

Signs of endobronchial intubation:
* Elevated peak inspiratory pressure (first sign)
» Asymmetric chest expansion g ¢

e Unilateral breath sounds

T
ol T =

* Drop in oxygen saturation R X

. N
Capnography and detection of end-tidal CO2, though'the surest confirmation for an advanced
airway placement, does not differentiate endotracheal from elndobronchial intubation.

Esophageal intubation: initial end-tidal GO2 -n’l.e'ly be detected due to swallowed air but later
becomes zero. There would be the absence-of breath sgunds bilaterally. with the presence of breath

. . . & '.\_|. P |
sounds in the epigastrium. % Lo ey

50
ar

Time

CO, (mmHg)

91 Sold by @itachibot



w
-~ O
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o
|

Time .
e

CGlottio
openin

[

=
IH". -"\-\.Illl Endobronchial intubaticon

Solution to Question 14:
Endotracheal intubation cannot be performed in this patient due to complete upper airway
obstruction.
Contraindications of endotracheal intubation:
* Severe airway obstruction or trauma (critical airway obstruction).
* Fractures of the jaw or skull.
* Presence of a laryngeal tumour.
Note :

In this case, invasive airways such as needle cricothyrotomy and percutaneous transtracheal jet
ventilation are preferred to secure the airway when the obstruction is above the level of the vocal
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cords.

If the obstruction is either partial or more distal to the vocal cords, intubation can be attempted to
secure the airway. This pushes the foreign body towards one of the bronchi such that there is
ventilation from the unobstructed opposite side. Then the foreign body can be extracted by
endoscopic removal.

Solution to Question 15:

Bag and mask ventilation is avoided in rapid sequence intubation because it leads to stomach

o]

inflation and increases the risk of aspiration. . <
Indications of Rapid sequence intubation: L)

¥ i ]

RSI is done when the patient is at increased risk of pul_mé.-ﬁh}y aspiration“as in:
w, N,

=, ! |
* pregnancy L .
s C |, %
« full stomach K . Wt
. . . N1 'y L .I -.h 4
« intestinal obstruction - i %
L - & 1,
» hiatus hernia Oy oh b P
iy
« encephalopathy Sy N P
[ e k 5
« morbid obesity 4 by 'y
™
. . . 2 %
* diabetic gastroparesis. e _-
Praoxygeanation with 10026 O
)
Administration of rapidly a ng IV induction agent
= (Thiopentone, Propofol)
A !
% .-l | Sellick s maneuver (Cricoid preasura) by assiatant
b l
v Succinylcholine
Do NOT ventilate patient
1

Solution to Question 16:

Preoxygenation with tidal volume breathing of 3 mins is required before tracheal intubation.

Preoxygenation or denitrogenation is the process of replacing nitrogen in the lungs with oxygen.

93 Sold by @itachibot



This delays the onset of critical hypoxia during the period of apnea by 5-8 minutes.

This lengthened apnea time provides an improved margin of safety while the anesthesiologist
secures the airway and resumes ventilation.

Solution to Question 17:

Rapid sequence intubation for a patient with a hiatus hernia should be facilitated by the use of a
non-depolarizing muscle relaxant such as rocuronium, to prevent an increase in the intragastric
pressure (IGP).

Succinylcholine is usually the muscle relaxant of choice for RSI since it has a rapld onset and
short duration of action. However, regurgitation and aspiration of gastric cortents are likely, due
to fasciculations of the abdominal skeletal muscles. Hencey endotracheal-mtubatlon may be
facilitated with rocuronium before succmylchohne to decrease this rlsk

Generally, an IGP &gt; 28 cm H20 is required toxo_vércome the cempetence of the
gastroesophageal junction. However, when, theaiormal obhq@e angle of entry-of the esophagus
into the stomach is altered, the IGP requited for regurgitation is muchilesser.

Conditions that predispose to raisedIGP are: " ey

* Pregnancy
* Ascites | e
» Bowel obstruction

e Hiatus hernia o,

Solution to Question 18: %,
W L
Lidocaine 15 the local anesthetic of choice to provide topical anesthesia of airway prior to awake
intubation. It is preferred since it has a rapid onset and a high therapeutic index.

Bupivacaine is not formulated for topical use.

Benzocaine and Cetacaine (a topical application spray containing benzocaine, tetracaine, and
butamben) had been used but greater incidence of methemoglobinemia due to benzocaine has
discouraged their use.

Prilocaine is usually available as a combination with lidocaine in Eutectic mixture of local
anesthetic (EMLA) to provide topical anesthesia to intact skin.

Solution to Question 19:

Nowadays, a mixture of Lidocaine 3% and Phenylephrine 0.25% is most commonly used in awake
nasotracheal intubation. This is used in addition to conscious sedation with low doses of
midazolam and fentanyl. Phenylephrine is added to this mixture due to its vasoconstrictive
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property.

Option A : Topical cocaine has vasoconstricting properties and hence is ideal for anesthesia of the
nasal mucosa during awake nasotracheal intubation. However, its use has been discouraged due
to toxicity and abuse potential.

Option C : Benzocaine and Cetacaine (a topical application spray containing benzocaine,
tetracaine, and butamben) was previously used but a greater incidence of methemoglobinemia
due to benzocaine has discouraged its use.

Option D : Bupivacaine is not formulated for topical use.

Solution to Question 20: >

Glycopyrrolate is used as a pre-anesthetic agent for red_uc'i-r'lg'the secretjons.

Anticholinergic drugs e.g. atropine, glycopyrrolate-are routinely administered with
anticholinesterases in order to attenuate the un@esirable musearinic effects.Glycopyrrolate is
usually preferred because it has less vagolytic-effects than atropine at doses-that inhibit secretions
and does not cross the blood-brain barrier=It should be’ admlnlstered as ‘early as possible to
maximize its effectiveness. LT £ ey

|

Glycopyrrolate 0.2 mg IV, is adm-inistered to dry airway secretions before flexible scope
intubation of the trachea, during the bronchoscopic examination.

Solution to Question 21:

T |

The image shows a tray in an airway; éart with the instruments necessary for airway management.
An airway cart; may 1nclude :

. Laryngosc‘:bpe blades of. \{_arlous sizes, including a rigid fibreoptic.

» Tracheal tubes of various sizes, and tracheal tube guides such as semirigid stylets, ventilating
tube changer, light wands, and forceps that are required to manipulate the distal portion of the
tracheal tube.

» Masks of various sizes.

» Laryngeal mask airways of various sizes.
* Flexible fiberoptic intubation equipment.
* Retrograde intubation equipment.

* At least one device to perform emergency noninvasive airway ventilation such as esophageal
tracheal tube, a hollow jet ventilation stylet.

» Equipment required for emergency invasive airway access.

e An exhaled CO2 detector.
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Solution to Question 22:

The image shown is of an armored tube (a.k.a. reinforced, flexo-metallic endotracheal tube). It is
useful in head and neck surgeries and when the patient is in a prone position.

An armored tube is a flexible, spiral wound tube which is reinforced with the metal coil so as to
minimize kinking. The metal coil is better made out in the second image.

Other specialized endotracheal tubes include:
* South oral Ring Adair Elwin: Nasal surgery
» Micro laryngeal tubes: Laryngeal surgery

* Double-lumen endotracheal tubes (Carlen, Robertshaw): Thoracic surgery (7.1

Note: The tip of the armored endotracheal tube is 2 cm distal to the distal-mést metal ring, and
this portion may not be visualized in radiography. 3 W

-‘.I:I._I. .-.

Ty
i K

Solution to Question 23: ™ Ly

Sudden rise in peak inspiratory pressute is an indigator of endobronehial intubation.
b o ]

Signs of endobronchial intubations L

» Elevated peak inspiratory-pressure (first sign)
» Asymmetric chest expansion -. ; Wy
« Unilateral breath sounds - ©' L

 Hypoxemia o
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Breathing Systems

Question 1:

On your first day in the operation theater, you notice the following machine. What type of
machine is this?

s )
a) Continuous flow mac@i} ""':""::.
b) Intermittent flo Iiﬁ'chine x_:""
c) Intermitter_l_glhhow flows and continuous at high flows
d) Continﬁ‘:hs at low ﬂow'!q_ and intermittent at high flows

Question 2:

What is the most commonly used Mapleson circuit?

a) Type B
b) Type A
c) Type F
d) Type D

Question 3:
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Which of the following is not a co-axial circuit?

a) Jackson Rees
b) Lack

c) Bain

d) Penlon

Question 4.

You observe the following breathing circuit being used to ventilate a brain-dead patient who
is being shifted to the OT for organ procurement. Which type of Mapleign"rci'rcuit does this

belong to? .
elong to :_-:] I'::':""

e

ARROW

) -

a) Mapleson A
b) Mapleson B
¢) Mapleson C
d) Mapleson D

Question 5:

Which of the following components is not seen in a Bain circuit?

a) Fresh gas inlet
b) Reservoir bag

c¢) Carbon dioxide absorber
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d) Pressure limiting valve

Question 6:

Identify the device shown below:

APL
valve

Reservoir tube

FGF [;r[_@

|

Exhaust tube

Reservoir
bag
" 5,
'.ll"'“-'% WY
a) Magill's circuit '"":;T . R
b) Lack's circuit '.:_—a-- T
{ O
c) Bain's circuit F.:I“-} -j‘-:‘h-
d) Jackson and Ree$§' circuit "
gt "l-
i e _1—
o Hf-.

Question 7:

Patient

You are an anaesthesia resident posted in the pediatrics OT. A spontaneously breathing 6
year old child is set to undergo a minor elective procedure. Which of the following circuits
would be the best choice for ventilating this patient?

a) Magill's circuit
b) Ayre's T piece
c) Water's to and fro circuit

d) Jackson Rees circuit

Question 8:

99
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What is the type of circuit shown in the image?

a) Mapleson E
b) Mapleson C
c) Mapleson B
d) Mapleson F

Question 9:

a) Mapleséﬂ_'l'l- K"

-« >
To patient
_._> -
Fresh gas flow 5 -_:' .
(FGF) e
Y
et [ s
T T o T %
'_' ! - i & "\'
. - - & -lxl\'\-\.
R W == 1‘-\.
% %
N = i e
W b e -
&' SO O
ey " 3 ! 5
|I'-\.-.\- 5 -\..'
- L ¥
o &
W S
{ o
—\.\_\_'\':} 3 .\.\_-:\.I‘
What is the most effective circuitfor'anaesthesia under spontaneous breathing?
3" -\._"'\_.\'
"'\.|_.

b) Mapleson B
c) Mapleson C
d) Mapleson D

Question 10:

A 25-year-old athlete with left apical primary spontaneous pneumothorax was posted for
thoracoscopic bullectomy under anesthesia with spontaneous ventilation. Which of the
following breathing circuits would be the most effective for this purpose?

a) Mapleson A
b) Mapleson B
c) Mapleson C
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d) Mapleson D

Question 11:

For a patient with respiratory failure requiring controlled ventilation, which of the following
is true about the order of efficiency of Mapleson circuits?

a) D&gt;E&gt;F&gt; A
b) A&gt;D=F&gt;C

_'l' i
c) D=F&gt;B&gt:A 15_..,'*
d) A&gt;B=C&gt;D ) &
" W
2 ",_:"ll 2 —-.1"-
-.."H.."'- y .h' 4
Question 12: -:’-"'.'" x I__~.'_'x' -
i —_:-‘ ;. '

._ o |
During an elective operation, you observe.the followi__lng breathmg_sxi;cult is used to provide
anaesthesia. Which of the followmg‘q's ‘ot true regvafdmg this sys}em’7

L L=

a) Unidirectional gas flow
b) Rebreathing of anaesthetic gases
c) Increased air pollution

d) Removal of carbon dioxide

Question 13:
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A surgeon was performing a procedure that was going on for more time than predicted.
Suddenly the automatic ventilation and scavenger systems failed. What is the maximum
safety limit for the concentration of nitrous oxide in the OR after which adverse health effects
may develop in those exposed?

a) 2 ppm
b) 10 ppm
¢) 15 ppm
d) 25 ppm
> n
¥ -
Answer &é;?‘ex o
W L
% = -'..H- Y
I

1 a

2 d

3 a

4 d

5 c

6 b

7 d

8 a

1 9 a

‘:.'_'_‘ ” 10 a

11 c

12 c

13 d

Detailed Explanations

Solution to Question 1:

The machine shown in the image is Boyle's machine. It is a type of continuous flow machine.
Types of anesthesia machine:
Continuous flow: Gas flows during both inspiration and expiration

* Boyle's apparatus
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» Foregger

* Heidbrink

Intermittent flow: Gas flows only during inspiration
* Entonox apparatus

* McKesson's apparatus

Boyle's machine was invented by Henry Edmund Gaskin Boyle in 1917. Although a lot of changes
have been made for the original Boyle's apparatus, the basic structure of anesthesia workstation
still remains the same.

Solution to Question 2: o

-l.'\-l.

|."\.I'|_ -\-\..\.

The most commonly used Mapleson circuit system, 1s. Mapleson 01rcu1t type D.

Mapleson classified the semi-closed anesthetlg bl:eathlng systeﬁ'l hccordlng t_o"'-

* The position of the expiratory valve 8y e AN
« The fresh gas flow inlet ! - L) i 4%
b o s
* Position/presence of the reser,V01r bag L i,
i'l-\_

Mapleson's system 1ncludes—Type A, B,C "-D E and F.
Mapleson circuit type D is the ClI’CLllt_Qf choice for -cp'ntrolled ventilation.

Note: The Bain circuit is a coa,_xiafversion of tl;i,fl:L Mapleson D system that incorporates the fresh
gas inlet tubing inside the ,bl:.eathlng tube,: Bain circuit, unlike Mapleson D, can also be used for

spontaneous Ventllatlo.n - 4 =)

Breathing system

Open Semi-closed Closed
» No reservoir bag + Reservoir bag + » Reservoir bag +
= No rebreathing = Rebreathing - - Rebreathing -
partial complete
Open drop Mapleson Circle
system system

Schimmelbusch mask used for open drop method of anesthesia

103 Sold by @itachibot



.._:x
Closed or Circle system I-;,:E"L Q"‘ -,,'-?:""

Inspiratory
unidirectional
— L valve

Fresh
T gas inlet W

Inspiratory and
expiratory tubes
Expiratory
unidirectional

e
I
P ™~ Adjustable

pressure
limiting (APL) valve
- ol Feservoir

bag

Solution to Question 3:

Jackson Rees circuit (Mapleson F) is not a co-axial circuit. It is a modification of Ayre's T piece.
Co-axial circuits have two tubings, one inner and one outer tubing (arranged co-axially).
Examples of co-axial circuits:

* Lack's circuit: co-axial modification of Mapleson A

* Bain's circuit: co-axial modification of Mapleson D

* Penlon circuit: co-axial modification of Mapleson D or modification of Bain's circuit
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Solution to Question 4:

The given circuit is the Bain's circuit which is a coaxial modification of the Mapleson D circuit.
Co-axial circuits have two tubings, one inner and one outer tubing (arranged co-axially).
Bain's circuit has

* Inner inspiratory tubing: carries fresh gas flow to the patient

* Outer expiratory tubing: carries exhaled gases out through APL (adjustable pressure limiting)

valve i
i, S
Bain's circuit is often called a universal circuit as it can be used for adult and‘pediatric patients,
for spontaneous and controlled ventilation. - o
e, i N

Mapleson D circuit

Bain's circuit
Coaxial modification of Mapleson D

P o
iy 1
b, al,

Mapleson's D vs Bain's circuit

Solution to Question 5:

Bain circuit belongs to Mapleson's semi-closed breathing system, which lacks carbon dioxide
absorber.

Components of Mapleson's system are

* Breathing tube

* Fresh gas inlet

» Adjustable pressure limiting (APL) valve

* Reservoir bag
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Carbon dioxide absorber (e.g. soda lime) is a component of the closed or circle system. This allows

rebreathing of anesthetic gases after the removal of exhaled carbon dioxide.

Types of breathing systems

Breathing system

b ' |

Open | Semi-closed ‘ Closed

B A My Ll

» No reservoir bag I + Reservoir bag + » Reservoir bag +
= No rebreathing * Rebreathing - + Rebreathing - 'E-' n

partial complete
' eV

T NN

Open drop Mapleson Circle
system system
MARROW 1‘.

[
b0 === e
@& O GBS
Classification of breathing system
g System oy A _ont

Bain’s circuit

APL Quter corrugated tube
(expiratory)

valve

FGF Inner fresh
gas tube
(inspiratory)

Researvoir
bag Patient

C
S

OMARROW

Bain's circuit with its components, fresh gas inlet, corrugated breathing tubes, APL valve and

reservoir bag.
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Circle system

Inspiratory
unidirectional

—— L valve
Frash
T gas inlet _\
Inspiratory and
l expiratory tubes
Expiratory il
unidirectional - | €Oz
valve | || absorbe
. ﬁ == — ‘
——

-
= Adjustable

Y-connector
pressure
limiting (APL) valve
B - Feservoir
bag
2
&
1 RO
i e

Circle system with its components, CO2 absQ‘fl '&-.‘(fresh gas 1[_1‘_[)3‘1' an 1nsp1r§EQL'ry uni-directional
valve and inspiratory breathing tube, a Y" connector, exEB;Sl{'Gry uni- dlreqt-l.bbnal valve
and expiratory breathing tube, APL Ve\lge"‘-&rld reseryj {"-.

4 -" "lu_
O t:'-?'"

' o
Solution to Question 6: g {:.,_ LT

v

The image shown above is of Lacé,s- circuit, w‘]"nﬁi is a co-axial modification of Mapleson's A
circuit. .‘:-,.r:::_"' Fia
Co-axial circuits have gcb(ubings %ej,lnner and one outer tubing (arranged co-axially).

Lack's circuit has; .:_:'-.T"L

* Inner equ{.éité{y tubing: @ﬁ\}s exhaust gases out through APL valve

* Quter 1nsp1ratory tubing:‘carries fresh gas flow to the patient

Co axial circuits: Lack's vs Bain's Circuits

e Outer inspiratory tube

o, Inner expiratory tuke
e S ;
Reaeroair L 7
bag Patient

Lack's Circuit
Modification of Mapleson A

APL
alve Outer expiratory tukbe
=3 = a=1 Inner
inspiratory tube E
o
e
Reservoir - -
o Patient
N

Bain's circuit
Modification of Mapleson D

ARROW
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Adjustable pressure
relief valve (APL)
Fresh gas flow (FGF)

__’,

//’ N Corrugated tube
|' Reservoir S ——
\ | bag Patient I.._.:"_ |
- 4 Ny

\ P

\.__// L

.-":"I— . .IH.-H.H' ; 1

L iy _h':._"'
Magill's circuit (Mapleson A) designed by-_S_'ir""Ii'\}hn Magill_‘hb'es’(' suited forspentaneous ventilation.
W F. 1

Fresh +

e gas flow
i B (FGF)
= =
] l
Reservoir P
bag C L ——_>) )
ol Patient
- II -
i ly
""l:"' Inspiratory = Expiratory

Jackson and Rees circuit (Mapleson F) is a modification of Ayre's T piece. Best suited for children
under 20 kg.

Solution to Question 7:

Jackson Rees modification of Ayre's T piece is the circuit of choice for ventilating a spontaneously
breathing child during anesthesia.

Jackson Rees modification of Ayre's T piece is classified as a Mapleson's F system, although it was
not included in the original description by Prof Mapleson.

It is used in children &lt;6 years or &It;20 kgs.
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Type A (Magill's circuit) Circuit of choice for spontane
ous ventilation

Type B Obsolete

Type C (Water's to and fro) Obsolete

Type D (Bain's circuit)

Circuit of choice for controlle
d ventilation. Most commonl
y used circuit.

Type E (Ayre's T piece)

Circuit of 2nd choice in child
ren

Type F (Jackson Rees Modifi
cation)

Circuit of choice in children
(<20 kg)

5 "u""n.D

Mapleson F

(Jackson Rees modification of Ayre's T piece)

Reservoir
bag

—  |nspiratory

2

&Y

Jackson Rees modification of Ayre's T piece.

gas flow

Fresh *

= Expiratory

FGI - Fresh gas inlet; RB - Reservoir bag; P - Patient

Solution to Question 8:

The above image is Ayre's T piece, which is a type of Mapleson's E circuit.
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Reservoir

s —>» Patient
Fresh gas flow 5, _:'
Ayre's T piece L4l ") L%
Suitable for use in neonates and children due to low dead space and lowresistance.
L ¥ -"' | e |. L . '-'-..
Solution to Question 9:  =* . N

The most effective circuit for aneﬁt.hesia under spontaneous breathing is Mapleson A or Magill's

circuit. et

When the Mapleson A circuit’is used for 'ép'(;ntaneous ventilation, the fresh gas flow rate of the
circuit is closest to the physiological'minute ventilation of the patient. Hence it is preferred over
other circuits. A &%

i '-.\-]_ oy, N
L
k|

Solution to Question 10:

Mapleson's A or Magill circuit is the circuit of choice for spontaneous ventilation.
Modified co-axial variety of Type A - Lack's circuit.

SMAL - For Spontaneous, Magill's circuit, Mapleson's Type A, Lack's co-axial circuit

Solution to Question 11:

From the above options, the order of efficiency of Mapleson circuits in controlled ventilation is
D=Fé&gt;B&gt;A.

When the Mapleson D circuit is used for controlled ventilation, the fresh gas flow rate of the
circuit is closest to the physiological minute ventilation of the patient.
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Solution to Question 12:

The circle system is not associated with increased air pollution.
The incidence of air pollution: Open&gt;Mapleson&gt;Circle system.

The ability to scavenge exhaled gases is also maximum with a closed system. Scavenging is the
process of removal of waste anesthetic gases from both the anesthesia machine and the
anesthetizing location (operation theatre). Thus minimizing operating room pollution.

Components of the circle system: —_t
» CO2 absorber P,
« fresh gas inlet e i

* uni-directional valves (inspiratory and expiratory) - W X
* Breathing tubes (inspiratory and expiratory) ¢ q,*- 3 A S

* Y-connector - Tk, e £

* APL valve P, O %
{ . e | .:"
* Reservoir bag. O L

N H.-- ., i
The circle system allows for-g-uni-directiénal flow of anesthetic gases.

Carbon dioxide absorber (eg soda-lim_'(_e") allows reb‘rqa.'th'ing of anesthetic gases after the removal of
exhaled carbon dioxide. This cgqséfves anesthetic gases and thus reduces air pollution.

L | S|

Inspiratory
unidirectional |

LS50 valve
. Frash [ =
L L f ’ gas inlet | f
e ! \ \
5 ", Inspiratory and = E 1
Y l expiratory tubes - db )
Expiratory
umidirectional C?D_E
‘(_,, Ralve absorb
g — == —
. 7 o et
N > -
;—,;, Y-connector p = Adjustable
i | pressure
T~ limiting (APL) valve
i 1 i = Resarvoir

bag

Solution to Question 13:

Maximum safety limit for the concentration of nitrous oxide in the operating room environment is
25 ppm and for the halogenated anesthetic is 2 ppm.
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National institute for occupational safety and health (NIOSH) guidelines:

Halogenated agent alo | 2
ne

Nitrous oxide 25

W
~‘?::{';ﬁL {?;;5‘:’ f:‘:ﬁ:?
- |
EJG h‘“ﬁ IEI'F_‘.-{H
R
& ‘**«1‘*5‘1"":i
& A
o~ 5
&V &
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Anesthesia Workstation

Question 1:

Which of the following is not a part of the high pressure section of an anesthetic workstation?

a) Flowmeter
b) Oxygen cylinder
c) Yoke assembly 5

d) Cylinder pressure gauge . o

Question 2: s o~ 8

- H

-~

¥ b 5 5 e .
Which of the following is the most commenly used catbon dioxidexahbsorbent in a closed

circuit? 1"- :‘-:“'"' e . E-:"
a) Amsorb Yy b T
.\-__i.\- . I.-H. -l... ",
b) Sodasorb L o,
c) Soda lime o . R
W oy
d) Baralyme e o
—\.\_\_'\':}. .H_-:.I‘
. L
) Fo
. L
Question 3: W W
i ™ oy, N
W &

"
How much carbon dioxide can be absorbed by 100 gm of soda lime?

a) 3L

b)13 L
c)23L
d) 33 L

Question 4.

Which of the following statements is true regarding sodalime?

a)2and 3

b) 3 and 5
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c) 2 and 4
d)1and 3

Question 5:

An anaesthetist notices that the soda lime is exhausted and requests for it to be changed. If

the indicator used is ethyl violet, what would be the color change observed?

a) Pink to white

*
b) Purple to white NS -_:'
¢) White to Pink x o w
-,'I-\‘_ ey N
d) White to Purple b, &l oy
. i
o e L% -
L 1 . r
Question 6: oy o Py
L oy W
What is the action of silica when ald'daﬁd’[o soda lime? o
% ¥ [ Y ey
a) Humidifying agent C ) Tl S
3 e e
b) Hardening agent y b =
L = '
r N e
c) Catalyst el _-..,l"
d) Indicator ey " bl
_"-—::'\':} :\_‘:"\-I‘
a3 B
Question 7: . A" it
5 W k]
Ty "'\.|_

What is the ideal size of the carbon dioxide absorbent granules?

a) 1 mesh
b) 2 mesh
c) 3 mesh

d) 4 mesh

Question 8:

Which of the following statements is true concerning Compound A?

a) Degradation product of desflurane

b) Neurotoxicity is the major concern
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c) Less common with Amsorb absorbent

d) Seen predominantly with high flow techniques

Question 9:

Which of the following statements regarding baralyme is false?

a) More efficient than soda lime

b) Performs better in dry climate

I
c) Less caustic than soda lime o, Sy
d) Greater tendency to produce carbon monoxide N e
1 o,
Ny ~
: '|_: r W
Question 10: WD o e
Ly il 'q.\.

An ICU patient who is dependant on oxygen suppor&fequlres an{\([RI What material is used
to build the medical gas cylinder wh‘u-:'h ¢an be used in this scgnﬁno”

a) Stainless steel -, : - S
i | e N
b) Molybdenum steel ) =
¢) Aluminium el 1
W ol
d) Hard plastic _‘:__'u. Y
_'I—_:"'\.. -\:_-: A
' = - -q_-"x
Question 11:, \* it
u k
Ty o '

In order to identify an oxygen cylinder correctly, what colour would you expect the shoulder
of the cylinder to be?

a) White
b) Black
c) Blue
d) Yellow

Question 12:

What gas is the following cylinder used to carry?
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o
e

_'-.q:..h_"-. ¥ _h_'nf -

a) Entonox h;':.l:.h"l‘-. I:.:ll.:"\-\. E:i'
i s g e
b) Air ! '._':'_ 1:?"- J %.1"'_"'.
c) Oxygen '\"'ul':‘-r'ﬁl. k}ﬁ ; E.:::-"'
d) Nitrous oxide AL R C
) Hh} i .:_'-:"'-
o St
Question 13: _E":—:ﬁ _é:?

.
) 2
During a routine evaluatic;&":of the opeg&\ﬁ'ng room before an operation, you hear an alarm
from the anesthesia woﬁ%étation. As§:1"1'n ng it to be due to a leak from the oxygen cylinder,
you immediately the pres§13:;é" gauge. What would be the maximum pressure that is
normally exp,;tq_te \in this mé:dl?'éal gas cylinder?
)

a) 750 psig

b) 1500 psig

C) 2000 psig

d) 2500 psig

Question 14:

Nitrous oxide cylinder at 100%, 50%, and 25% volume respectively would show the pressure
(in PSI) of

a) 750, 750, 750
b) 2200, 2200, 2200

C) 750, 375, 162.5
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d) 2200, 1100, 550

Question 15;:

Identify the gas cylinder based on the pin index shown.

2"
N6
il
b
> e ot
«_ ™
=
’ L T -5
'.ll"'“-'% " '-:'
a) Oxygen -"'-.-':w &
. 'H‘:- —
b) Air {.,: Waye 4
c) Nitrous oxide F.:I‘m} )
d) Entonox b o 2
+5 0 £
A )
[ =4 Y
o, 1 !

Question 16:

An overworked OT technician brings an oxygen gas cylinder instead of an air cylinder to the
theater. However, he realizes his mistake when he is unable to attach it to the hanger-yoke
assembly because of the Pin index safety system. What would be the Pin index of the cylinder

he is holding?
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a)2,5
b)1,5
€)3,5
d)7

Question 17:

What is the normal hos&l{éﬁnpehne sh‘g y of air?

a) 60 psig {:'q.
'C':'
b) 100 ps;“%.ﬂl.“‘:".I A{D"-}

¢) 600 psig

d) 2000 psig

Question 18:

Which of the following is prevented by the Diameter Index safety system?
a) Contamination of the anesthetic environment
b) Delivery of hypoxic gases
c¢) Incorrect cylinder attachment

d) Incorrect pipeline attachment
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Question 19:

The blue pipeline in the operation theatre is used for delivering which of the following gases?

a) Oxygen
b) Nitrous oxide
c) Air

d) Vacuum

Question 20: by

r"l. J‘.
In a flowmeter sequence, which of the following cylipqslg_\is placed d.d)_.'\'kl"ﬁstream?
'-,.ﬁ,_"'l. " ;

Ve

a) Nitrous oxide = £ 5\

b) Oxygen N —_:."- o
¢) Air -
d) Any cylinder By

Question 21: > Oy~

il =
What is another name for t}te.ﬂow tubes, s in rotameters?

|
a) Bornholm tubes 1-:]-"'} ‘:“:""
% T
b) Pascal tubesl-___"-..""" N o

[ =l e
c) Thorpe:ttibes’ "‘l_{h

d) Morton tubes

Question 22:

Read the flow rate of the oxygen depicted in the flow meter.
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31
2.75L

2.25L
2L

Oz

I;_‘:I-F N
I"-_|
= B
XN
a)2 L -.;,__."E-‘-'"" [__J":-" '-,:'_L'h
b) 3 L @ o K
)3 ot 5, ks
c)2.25L rh-:'u.:‘]‘-al h;'-."“ﬁ 7 E"'{H
d)2.75 L _ ":."":“ ‘;-1__'{‘3' ﬂh'—.ll""
Cap o @
Question 23: 'E"*I_ﬁ 4
oN &

The Heidbrink meter in B@{}e’s machi "
{.;:-.

a) Reduces pres:

e "1-
b) Is a fixe o't‘%ﬁce meter
h}} O

f gases

c) Indicates flow of gases

d) Indicates humidity of gases

Question 24:

Which of the following combinations is incorrect regarding the vaporizers of the anaesthesia

workstation?

a) Enflurane - Green
b) Halothane - Red
c) Isoflurane - Purple

d) Sevoflurane - Yellow
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Question 25:

You notice this specialized vaporizer being used in the OT. Which of the following gases
would you expect it to contain?

G

& L G
iyt o =
a) Desflurane '_.II:I . i::? : ,_-_-.-j'?"'
b) Sevoflurane E_:‘ﬁr' '-..;H_'-._"'T':i
c) Halothane .__:_q,:"r - q"_.:"j
d) Isoflurane {':‘— oW
HII'."} L
""l. e
P LA
: . N
Question 26:.“"'L ~y o
b 'l

What is the maximum pressure allowed in an anesthesia reservoir bag?

a) 20 cm H20
b) 40 cm H20
¢) 60 cm H20

d) 100 cm H20

Question 27:

In a patient with a tracheostomy, you notice the following device is used in addition to the
breathing circuit. Which of the following statements is false concerning this device?
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| Z
N T
a) Conserves heat .,,":;._"E?'L L_.FJ{C\ E&I‘
b) Active humidifier @ ":-."?' __:.,."::"'
c) Artificial nose 1-..;:';‘3!. ;{t{__{j - ?Ft
d) Filters bacteria é‘-.,_b "-ll:"-.""'lf_} {:—.I'""'
& e::'-u o
Question 28: %-:?'E‘ .._',Efﬁ
ik G

o
Which anesthetic breathing.system ha, Rmaximum ability to scavenge exhaled gases?

Q D
a) Insufflation l::l'-.,:]- .,.}{?‘
b) Open d{?{)“‘h, ‘%{'_'-:,

c) Mapleson
d) Circle

Question 29:

The end product of the reaction of soda lime with CO2 is

a) Na2CO3+H20
b) H2CO3+NaOH
¢) Ca(OH)2+Na2CO3
d) CaCO3+NaOH
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Question 30:

Water content of soda lime is

a) 0%
b) 5%
c) 10%
d) 15%
Question 31: .
L
>
Laminar flow mainly depends on: _ -.,,':.,I':'K _.,{"'-L
4, ;
a) Viscosity & ‘:__?"':: N
b) Density b ‘:x,‘"-.:""'?‘ ,_J(._:' ﬁ:'_._"-—
¢) Solubility N LN ok
d) Molecular weight ._:.__:""-. _ L _ ,;E"'
N T "
o o o
- s
b -,.;:H_'E-'

e >~ @
s Agﬁg\?ér Key

i
Question No. Correct Option

..__':,:"- 1 a
""'I:"' . 2 c
3 c

4 b

5 d

6 b

7 d

8 c

9 a

10 c

11 a

12 d

13 c

14 a

15 c
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16
17
18
19
20
21
22
23 (o
24
25
26 (o
27 b
28 d
29 d -
d
a

||l D

(@]

(on

te

)

30

31

P ] b L

Yt "-—'_:| |—_|
"—:& H“Fﬁ e
D_eL@]j‘éd Exglﬁr?étions
@
..;%'f._p

Solution to Question 1: L

Flowmeter is not %. %aﬁ:'of the hiﬁ‘liqgl"é%!sure system. It is a part of the low-pressure system.
ol

"
"-.::'l. 4 | Components of the anesthesia machine |
High-pressure Intermediate-pressure Low-pressure
system system system
From cylinder to From pressure From flowmeter
pressure reducing to the common
reducing valve valve to the gas outlet

flowmeter

Receives gases at Receives gases at Receives gases at
cylinder pressure pipeline pressure pressures slightly
O2- 2000psig 40-50 psig above atmospheric
N20O- 750psig pressure
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Solution to Question 2:

Soda lime is the most commonly used carbon dioxide absorbent in circle breathing systems.

Solution to Question 3:

100 gm of Soda lime absorbs 23 L of carbon dioxide.

Soda lime is the most commonly used carbon dioxide absorbent in circle breathing systems.

257
: . L
Solution to Question 4: M e, r
- 20N

Statement 1: 100 g of sodalime can absorb 23 liter. 0@2 I':_.:'ﬂ- !

I- -H.-
Statement 2: The end product of the reaction of?‘Qda lime m:ch:'é(—h is CaCO3+NaOH. Reaction
end products include heat (the heat of neuf{l"&lllﬁ'zation), watery ‘calcium canké'_‘nate, and sodium
-

hydroxide. A 4 .__:-.,-""
Its reactions are as follows: -1-;_1.:__?;,'_ 5..;'_-";. > c ?-.{h
i P "
*CO2 + H20 — H2C03 -~ -
3 0

g
* H2CO3 + 2NaOH — Naéﬁbg + 2H2%:r eat (a fast'Er'_eactlon)

-l i
* Na2CO3 + Ca(OH)2 — CaCO3_;I-_l_F-2:],‘€-aOH + Hee;.'(} slow reaction)
Note that the water and sod,.iB""l-_ﬁ" l%ydroxide_: &E{f‘i'ally required are regenerated.
Statement 3: The majq_r]'-cbnstituent_gxf.gl(;}a lime is Ca(OH)2 - 80%
Statement 4: Wa}we{:p;?rtent of sqf-léﬁ'hle is 15%

Statement |5~. KkD"H is one ott:hz' components of sodalime - 2%
b ~y

Solution to Question 5:

When carbon dioxide absorbing capacity of soda lime using ethyl violet indicator is exhausted, the
color changes from white to purple.

Soda lime indicator dye

Ethyl violet White Purple
Phenolphthal | Colorless Pink
ein

Clayton yello | Red Yellow
w
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Ethyl orange | Orange Yellow
Mimosa 2 Red White

Solution to Question 6:

Silica in the soda lime acts as a hardening agent.

In Amsorb, polyvinylpyrrolidone is used as a hardening agent. "':::- .
NaOH and KOH serve as catalysts or activators to speed ug,.the reaction bf__];v)‘een calcium
hydroxide and carbon dioxide. __11|,."_"|
Ethyl violet is the most commonly used indicator dg?»'i'h soda hme__'.;_
oy A oy
HH‘“I- hes 5 b
@ o0 = &
Solution to Question 7: e, ; o
Q o % i ?}

The ideal granule size of the c&li:b-h(‘)"n dioxide ab_':sorbent is between 4 and 8 mesh (1.5-5 mm).
Smaller granule size favorl_g'reater area.,folhabsorptlon., laf carbon dioxide. But, it offers greater

airflow resistance (caking). v '~.;;~:' -

P | .
Converse is true with larger g{aiu"i'lé size - the.ébsorptive area is less but airflow resistance is
minimal (channeling). ‘:-_l-,_ L

So, the ideal size is to.,.'l:jz etween 4 &q"‘éﬁS mesh as absorptive surface area and resistance to flow
are optimized. "'«-.."' .;:'-.:‘*

"'!:l. :._"'l-
W e

Solution to Question 8:

The true statement concerning Compound A is that its formation is less common with Amsorb
absorbent.

Compound A is fluoro-methyl-2,2-difluoro-1-(trifluoromethyl) vinyl ether which is the degradation
product of Sevoflurane, not desflurane.

The strong bases like NaOH and KOH present in absorbents (soda lime) lead to its formation.
Lack of strong alkali in Amsorb makes its formation less common.

Compound A is nephrotoxic, not neurotoxic.

It is seen predominantly with low flow anesthesia techniques and high absorbent temperatures.

Solution to Question 9:
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The true statement is baralyme is less efficient than soda-lime.

Baralyme is less efficient than soda-lime as its absorptive capacity is 9-18L of CO2/100 g while of
soda lime is 23L of CO2/100 g.

Baralyme with the composition of calcium hydroxide and barium hydroxide (activator) is less
caustic than soda lime.

It gives more reliable performance in a dry environment.

As compared to soda lime, baralyme has a greater tendency to produce carbon monoxide.

Solution to Question 10: S

T

MRI compatible medical gas cylinders are made of alumlglum while mos't-. medical gas cylinders
are constructed of molybdenum steel.

The cylinders are produced in various sizes designglted by a capital ietter code.
i L [7 . 3

* Size A is the smallest. ok - o

» Size H is the largest. - .y Fa W

e,
* Size E is the cylinder most commonly used i in anesthes1a mac-hlnes for patient transport, and
resuscitation, followed by Size.D. - -

E % e
* Size J is commonly used fot cyhnder__mar'lifold systems§-for central supply.

.l'. LY

Solution to Question 1}::{- ;
i 1 e 1

Colour of the shoul_del-'-'of oxygen_cylinder in India is white, and the body is black.

Maximum pressure in the oxygen cylinder is around 2000 psig.
=,

Solution to Question 12:

Blue cylinders are used to store nitrous oxide.
Maximum pressure in the nitrous oxide cylinder is around 745 psig.

Critical temperature of nitrous oxide is 36.50C, hence it is present in liquid form at room
temperature.

Solution to Question 13:

Maximum pressure in oxygen cylinder is 2000 psig (pounds per square inch gauge)

Maximum pressure in the E-cylinders:
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* 750 psig for nitrous oxide (liquid)
* 2000 psig for air (gaseous)
* 2000 psig for oxygen (gaseous)

Each cylinder is passed through a high-pressure regulator, which reduces the high pressures
inside the cylinder to a lower, nearly constant pressure of 45 psig, which is suitable for use in the
anesthesia machine.

Solution to Question 14: o
Nitrous oxide cylinder at 100%, 50%, and 25% volume would show 750, 750 -755_"PSI (pounds per
square inch) respectively. L e,

This is because N20 (and COz2) are stored in the cyli "h as a liquid 1@521" the pressure of 750 psi
at room temperature. Hence, N20 gauge will reai'f:i'ﬂ- as long ag____-th"bre is liquid in the tank. After
which the pressure falls until the cylinder is eggE?u JE} t

0 psi

ol
Lt
Full 1/2 1/4 Empty
IH". L cylinder cylinder cylinder cylinder
"""I- Stored in cylinder in liquefied form

N20 pressure gauge reading at full, half, one-fourth, and empty cylinder.

The contents of N20 cylinders can be accurately measured by weighing the cylinders rather than
by pressure gauge.

To measure the content, the weight of an empty cylinder, known as Tare weight is subtracted from
the actual weight of the cylinder.
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0 psi

]
= b
Full 1/2 1/4 Empty -u—_|
cylinder cylinder cylinder cylinder ,—i,'l.._
)
Stored in cylinder in non liquafied form -
ﬂ. - .
_'"q:"\-\. _H_'l_

J-‘h .
O2 pressure gauge reading at full, half, one- oq_.ﬁ'l'l'l"énd emptx_'_s?linder. _,.'.,:':‘l- i

- e
In a cylinder containing a non-liquefied g';g" such as O , the pres_su,'_}"?in the cylinder decreases
as the contents are used. Therefore tlklme'ﬁprf?ssure gauge can be usedl.'_';fta"‘measure the cylinder

“ h o

content. "';-. o o
T S
Oxygen pressure gauge wqiljcﬂi ad 2200{_{-0‘('3‘, and 550 PSI at 100%, 50%, and 25% content
respectively. - &, ';3':- -
Wt s
P @
SN~
o
: . {L b
Solution to Question 15'._'}
2

5
The given image @v:ﬁhe Pin 1{&}5‘;‘5 system (3,5) of Nitrous oxide.
Pin index sxf,tt;ir"f (PISS) is Q\&;'ety measure to prevent incorrect cylinder attachment.

* Each gas cylinder has t;v% holes (except entonox) in its cylinder valve that fits the corresponding
pins in the yoke of the anesthesia machine. The relative positioning of the pins and holes is
unique for each gas which constitutes the pin index system.

* The PISS should only be considered as partial protection because pin index failures have been
reported due to bent or broken pins.

Solution to Question 16:

Pin index system for oxygen gas is 2,5.

Pin index system (PISS) is a safety measure to prevent incorrect cylinder attachment.

Solution to Question 17:
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The normal hospital pipeline supply pressure of all gases in India is 60 psig.

The hospital pipeline supply is the primary source of all gases. 2000 psig of oxygen cylinder,
which is a part of the high pressure system, is regulated to 45 psig after it enters the anaesthesia
workstation.

The regulated cylinder pressure is 45 psig which is less than that of pipeline pressure.

Solution to Question 18:

The Diameter Index Safety System (DISS) prevents incorrect pipeline attachment.k_:.. '

DISS is a safety feature in the modern anesthesia workstation. DISS connect rehave unique
diameters for each type of gas to prevent wrong pipeline zl}_t's:{chment to ‘thg_wyvr(')'ng inlet.

-
II .9

- "
LY '-l. . I::-'..-L

Diameter f'ﬁdex Safety system
Incorrect cylinder attachment(not pipeline) is prevented by Pin Index Safety System.
Contamination of the anesthetic environment by waste gases is prevented by Scavenging system.

Delivery of hypoxic gases is prevented by Oxygen failure safety device (shut-off or proportionating
device).

Solution to Question 19:

The blue pipeline in operation theatre is for nitrous oxide.
Other options:

Oxygen: White

Air: Black
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Vacuum/Central suction: Yellow

Solution to Question 20:

The oxygen flowmeter is located downstream of the other flowmeters. This is to avoid the

generation of a hypoxic mixture in the event of any air leak.

Outlet Outlet
— —— = — —
\ —— % —
Os Air NoO Air O» NoO
Nitrous oxide flowmaeter located downstream - Potentially dangerous
Outlet Outlet
— —
NzO Air Os Air NoO O5

Oxygen flowmeter located downstream - Fail safe

S
e -

In the first two images, A and B, the nitrous __()leﬂe flowmeter is located downstream and there is a
leak in the airflow tube. Through this leak;xmost of the oxygen passes out and mainly nitrous

oxide is provided at tlﬂleﬂ_qﬁht'let leadin%:tp the production of a hypoxic mixture.

But in the other twojimages, C and D, the oxygen flowmeter is located downstream. Through the
leak in the airflow tube, some of the nitrous oxide passes out and the remaining passes out
through the*outlet with the-oxygen. Thus the production of a hypoxic mixture is less likely if

oxygen flowmeter is placed downstream.

Solution to Question 21:

The flow tubes used in rotameters are also called Thorpe tubes.
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Key points on Flowmeter: o ™y .
* Flowmeters are part of the low-pressure lanesthetic gas%ul_)';)ly system. "
* The knobs are part of the 1ntermed'raﬁ pressurecsyé‘zlm and are:té'xtured for easy identification.
» Rotameters are variable orlﬁée l-zarea) coqfta-ﬂt pressure ﬂowmeter

* Thorpe tubes are made ol'f_-hpered gla's_s tube the bot-ttarrlll" has a smaller diameter than the top.

* The indicator is known as bobbln o -float. Rota_’pflg ﬂoat indicates the flow of gas.

e The Interior of the tube is coa_’ted with a con,?luctlve substance (gold or tin oxide) in order to
reduce the effect of Statlf':;!lz}'CtI‘IClty b Y

ﬂu.:“*-'.
..n:rx”‘ _ ol

Solution to des“tlon 22: _Hf"

The flow rate of oxygen in the given image is 3 L.
The indicator present in the Rotameter (Flow meter) is known as Bobbin or Float.
The flows are read from the top end of the bobbin.

Some rotameters have ball indicator. Here, the reading is taken from the center of the ball.
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Flowmeter reading

-— Reaad from
top of
bobbin

Read from —
centre of
bBall

LI-I
e
XN
hos ot
‘-.:;-...JE" . [j'"‘ C '-1""
@ i v
: : . el % ,
Solution to Question 23: 4 T o
- b T
The Heidbrink meter in boyle‘s,ﬁ__ifi‘;:’ﬁine indiq".a:t_f;?'the flow of_g'asgz.
Heidbrink is a type of ﬂov!r;lzj";t'er, whicl&hwﬁgsh"used in th.g*ﬁs't.
L0 )
- 0
G 'a."‘""'F'
Solution to Question 24: ' WnE
Enflurane vaporizers 'é:} orange i '-‘l'or, not green.
p ,ﬁ:-} g {:-I:@ g

L ©
W W\©
Solution to Question 25:
The image shows a specialized vapouriser Tec 6. Because of high vapor pressure (669 mmHg at

20°C) and low boiling point (22.8°C ~ room temperature), Desflurane requires this
specialized vaporizer for its delivery.

Anesthetic gas with the highest vapor pressure is Desflurane.

Other salient features of Desflurane:

 High saturated vapor pressure which is 3-4 times the other agents

* Low boiling point

* Low blood-gas solubility (0.42) resulting in rapid uptake and recovery
» High MAC value of 6, indicating low potency

* Requires specialized vapouriser such as Tec 6

* Color coding of Desflurane - Blue
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» Undergoes minimal metabolism

* Degraded into CO by the desiccated CO2 absorbent

Solution to Question 26:

The maximum pressure allowed in an anesthesia reservoir bag is 60 cm H2o0.

The reservoir bag serves as a reservoir for inhaled excess fresh gas and helps to generate positive
pressure ventilation.

It is most commonly placed between the expiratory unidirectional valve and the h(_il@ ‘absorber.
The minimum allowed pressure is 30 cm H20. %

Anesthesia workstation ) _.,'l:""

Reservoir bag

Solution to Question 27:

Heat and moisture exchanger (HME) is a passive humidifier, not active.

The natural humidification and conservation of heat by the upper respiratory tract is lost or
bypassed after tracheal intubation or tracheostomy. HME acts as an artificial nose, which traps
the exhaled water vapor and heat passively by its hygroscopic material, and thus conserves heat
and adds moisture to the inhaled gases.

Active humidifiers act by allowing air passage inside a heated water reservoir. These devices are
placed in the inspiratory limb of the ventilator circuit, proximal to the ventilator. After the air is
loaded with water vapor in the reservoir, it travels along the inspiratory limb to the patient’s
airway.

Some humidifiers also serve as filters to trap bacteria/viruses and thus prevent the transmission of
microbes from the patient to the machine and hence to other patients.
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The disadvantage with the humidifier is that excess saturation can lead to blockage of the circuit.

Heat and moisture exchanger (HME)

©MARROW

WOT OV g
Shown above is an HME filter impregn'.a@vith a h};gf@‘eopic ma’ic_ek_r_%.

Heat and Moisture Exchanger (HME)
unit in a Patient

SMARROW

Shown above is the placement of HME filter in the breathing circuit.

Solution to Question 28:

Ability to scavenge exhaled gases is maximum with Circle system (Circle&gt;Mapleson&gt;Open).

Scavenging is the process of removal of waste anesthetic gases from both the anesthesia machine
and the anesthetizing location (operation theatre), thus minimizing operating room pollution.
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Solution to Question 29:

The end product of the reaction of soda lime with CO2 is CaCO3+NaOH.
COz2 absorbents contain hydroxide salts that are capable of neutralizing the carbonic acid.

Reaction end products include heat (the heat of neutralization), water, calcium carbonate, and
sodium hydroxide.

Its reactions are as follows:
e CO2 + H20 — H2CO3
*« H2CO3 + 2NaOH — Na2CO3 + 2H20 + Heat (a fast reaction)

* Na2CO3 + Ca(OH)2 — CaCO3 + 2NaOH + Heat (a slow reaction) o et &
Note that the water and sodium hydroxide initially required are regenerat.ed."
O N
-.H. -
Solution to Question 30: P o %
The water content of soda lime is 15%.; “= B O
™

W et .
Dry CO2 absorbent (Baralyme &gt' Sodalime) cart firoduce carbon-monoxide.

The magnitude of CO producﬁon from greates't to least: D'esﬂurane &gt;= Enflurane &gt;
Isoflurane &gt;&gt; Halothane Sevoﬂurarie X

Solution to Question 31; «*
oy,

1 | oy
Laminar flow mainly depends onthe viscosity of gas while turbulent flow is more dependent on
density. Sk )
. uk e T
The transition between laminar and turbulent flow is given by Reynold's number.
Re = pvD/n
(v- velocity of the fluid, p- density of the fluid, D- diameter of the tube, n- viscosity.)

A Reynold's number &It;2000 ~ laminar flow; &gt;4000 ~ turbulent flow.
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BLS and PALS

Question 1:

Which of the following is the correct sequence?

a) Assess the patient’s response, Activate ERS, check carotid pulse, Start CPR
b) Check carotid pulse, Start CPR, Call for help and activate ERS, Defibrillate
c) Defibrillate, Assess response, Check carotid pulse, Maintain airway 5,

d) Start CPR, Activate ERS, Defibrillate, Check pulse

I i
- L

ol T =
T %,

e W
Question 2: “ O _..ﬁ

On your morning walk in the park, you netice an uncenscious man Iy-fng on the ground.
. A,

Which of the following options would'be the next hest step? -,

a) Check carotid pulse, start C_PR, .and callsfor 'flelp; Deﬁbr_'rll_éfé if no pulse.
b) Call for help, check pulse,'ldo CPR, _d_bfil;rillate if n_Q'I.)'ulse

H'-

c) Observe %

o LY
d) Ignore and continue to yvgik

_\_-.\_':.\.. ; e ol
-.l 1 ]

e =

Question 3:
5

'H. 5
On witnessing a cardiac arrést, what is the first thing you would do?

a) Check for victim'’s responsiveness
b) Check for a pulse

c) Check for breathing

d) Check for scene safety

Question 4.

What does the cardiopulmonary resuscitation sequence start with?

a) Airway
b) Breathing
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c) Circulation

d) Drugs

Question 5:

A 50-year-old man presented to the ER with complaints of chest pain. He suddenly collapsed
and became unresponsive. His pulse was not recordable so you started chest compressions.
Which of the following steps would you not perform according to the BLS algorithm?

a) Defibrillation using Automated external defibrillator

b) Intubation using Laryngeal mask airway

c) Performing Head tilt — chin lift T, o )
Y
d) Bag and mask ventilation % P,
4 2 5 I o :ﬁ"
Question 6: The o )
L Lt _:-.

Lo

You witness a 40-year-old man.suddenly collapse near the ER. He is unresponsive and you

start chest compressions as'his pulse issalsonot recor_(_iaﬁie'. For maximum effectiveness, what
L T

should be the depth of your compressions? Y
~ B &
a)1cm S el
b) 2 cm - %1
Oy e
C) 3cm iy A
o 3
d) 5 cm i '-:-]_. o
L™ f
'H. 5 L
Question 7:

In order to provide high-quality CPR, what should the rate of chest compressions per minute
be?

a) 60-80
b) 80-100
C) 100-120

d) 120-140

Question 8:
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When providing CPR to an adult, what ratio of chest compressions to rescue breaths would
you provide if there were 2 rescuers?

a) 151
b) 15:2
C) 30:1

d) 30:2

Question 9: o1
b e

T

For effective chest compression during CPR, where shoul_d ;the hands of. the-healthcare
provider ideally be placed? 3 '

Ny =, %
T
'|:- 5 3 ."-\.
a) Upper half of sternum : H__ ! & .
b) Middle third of sternum o -_: - ,\ 3
c¢) Lower half of sternum LA . B b 'y W
L -\.-_'\"-l. I:_ b d - 1-.
d) Upper third of sternum T = &
R _ -
.\-__i.\- . L-'-\. __\-. N
Question 10: k b _“.'

» VK
Which of the following can lze,_éonsidered,_a_sbﬁective CPR?
b o
a)1, 2, 3 and 4 '-.__l‘f” i
) a
= LY

-\._"'\_.\'

-4
c) 2, 3, and 4 Wy

d) 1 and 2 only

b)1,2,and 4 i

Question 11:

Which of the following is not included in high-quality CPR?

a) Compression depth of at least 5 cm
b) Rotate chest compressor every 3 mins
¢) Avoid excessive ventilation

d) Compression — ventilation ratio of 30:2
Question 12:
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A 3-year-old child is brought to the casualty with a history of choking over a peanut. The child
suddenly becomes unresponsive. What would you do as the next step of management?

a) Give 5 back slaps
b) Give abdominal thrusts
c) Endotracheal intubation

d) Chest compressions

Question 13: 2,

Identify the device shown in the image below. "

i e
o, 1 ]
oy _‘5;5" |
a) Automated External Desynchonizer
b) Automated External Defibrillator
c) Automated Electronic Defibrillator

d) Automated External decompressor

Question 14:

In a cardiac arrest patient, if intravenous access cannot be obtained, what is the next best way
to administer epinephrine?

a) Endotracheal route
b) Intramuscular

c) Intraosseus
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d) Wait till intravenous access is made

Question 15:

An unconscious 4-year-old child is brought to the ER. On examination, she is gasping but her
pulse is not recordable. You start chest compressions and rescue breaths. As the child is not
responding you want to start IV epinephrine, but you cannot obtain IV access. Which of the
following sites is preferred for intraosseous access in this situation?

a) Proximal Tibia
b) Sternum
c) Iliac crest

d) Proximal femur

Question 16:

L

'\..|l

- £ e

According to the AHA 2020 guldehnes for thePediatric Bas1c and Advanced Life Support,
which of the following statements is mconrect’? »

a) Administer the initial dose of epm.ephrme within 5 minutes from the start of chest

compressmns

LY

b) Cuffed endotracheal tu@gs-are preferred for intubating infants and children

. . g " . n . . .
c) Routine use of criceid pressure is recommended during endotracheal intubation

d) In infants the respiratory rate should be 20-30 breaths/minute
™ oy, Y

i

5%

Question 17:

A 6-year-old girl is admitted to the pediatric ward for severe pneumonia. She suddenly
becomes unresponsive. On examination, her pulse is not detectable. You immediately start
cardiopulmonary resuscitation. What is the ratio of chest compressions to ventilation to be

provided if there are 2 rescuers?

a) 151
b) 15:2
C) 30:1

d) 30:2
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Question 18:

An unresponsive child is brought to the ER. His BP is not recordable, pulse rate is 40 per
minute. CPR is initiated but his SpO2 is 70% despite proper oxygenation and ventilation, and
pulse rate is not improving. What is the next best step of management?

a) IV atropine

b) IV epinephrine

c) IV dopamine

d) IV adenosine
Question 19: . W

LN
" '\-\.

A 5-year-old child is brought to the casualty aﬂenhavmg suddenly collapsed while playing.
Pulse is not recordable and CPR is started: After 2 minutes: of CPR, the/ monitor shows
ventricular fibrillation rhythm. What is the’energy the set for deﬁbrfllat10n’7

L

a) 1J/kg ol

b) 2 J/kg L e
c) 4 J/kg
d) 6J /kg <

Rt '-.

Question 20: .

You are prov1d-1ng basm resuscitative care to a newborn. After the initial management of
airway, oxygenation, and v access, you perform a 12 lead ECG as the heart rate is
190/minute. What is the cut-off value to determine increased QRS duration according to the
AHA 2020 Guidelines for Pediatric Management of tachycardia with a pulse?

a) &gt;0.11 sec

b) &gt;0.10 sec

Cc) &gt;0.09 sec

d) &gt;0.12 sec

Answer Key
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Question No. Correct Option

1 a

2 b

3 d

4 C

5 b

6 d

7 C

8 d 2

: : 2&°

10 C

11 b

12 d M.
g

13 b [

14 C

15 a

16 C

17 b

18 b

19 b

20 C

4 1 =
n-:?:'xx o

A Detailed Explanations

Solution to Question 1:

BLS sequence:

First step — Assess safety of the surroundings.

Second step - Assess for responsiveness

Third step — Proceed if the patient is unresponsive. Shout for help.

If the patient is unresponsive assess for breathing and carotid pulse simultaneously for no more
than 10 seconds.

Solution to Question 2:

The next best step is to Call for help, check pulse, do CPR, defibrillate If no pulse.
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Steps in basic life support:

First step — Assess safety of the surroundings.

Second step - Assess for responsiveness

Third step — Proceed if the patient is unresponsive. Shout for help.

If the patient is unresponsive, assess for breathing and carotid pulse simultaneously for no more
than 10 seconds.

In the given scenario, it is already mentioned that you are in a park (scene safety has been
assessed), and that the person is unconscious (responsiveness has been assessed). So, the
immediate next step is to call for help, and start CPR.

Solution to Question 3: b

The first thing that needs to be done on w1tnessmg a cardiac arrest is to Verlfy the scene safety.

On ensuring that the scene is safe, the victint is-checked for r.esponsweness If unresponsive, call
for help and then check for breathing and pulse mmultathéously takmg‘not more than 10 seconds.

If there is no breathing and no pulse immediate'chest compresswn and rescue breaths are started
at a ratio of 30:2.

™

If there is a pulse, but no breathing, glve one rescue breath every 5-6 seconds or about 10-12
breaths/min. e

When an automated external de;fibﬁliator arrives, the rhythm is checked; if shockable, one shock
is administered and CPR is 1‘§sumed immediately.

If not shockable, then Clﬁ( is resumed-immediately.
Wy &
Solution to Question 4: ™4
The sequence of cardiopulmonary resuscitation starts with circulation, airway and then breathing.

Maintaining circulation involves chest compressions which lead to ejection of blood from the
heart as a result of actual compression of the heart between the sternum and vertebral column.

Solution to Question 5:

Laryngeal mask airway and other supraglottic airway devices are part of advanced airway
management, which is included in advanced cardiac life support (ACLS).

Basic life support refers to the emergency management of sudden cardiac arrest, heart attack,
stroke, and foreign body airway obstruction, usually without the use of equipment other than
automated external defibrillators.

The CPR sequence is as follows - circulation (chest compression), airway, and then breathing:
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« Circulation:

* Chest compressions lead to ejection of blood from the heart, as a result of actual compression of
the heart between the sternum and vertebral column.

* Airway:
* Head tilt, chin lift, and jaw thrust maneuvers are used to open the airway.
* Breathing;:

» If there is no adequate breathing even after opening the airway, the rescuer should initiate
assisted ventilation by giving rescue breaths to the patient using mouth-to-mouth, mouth-to-nose,
mouth-to-stoma, mouth-to-barrier device, mouth-to-face shield, or mouth-to-mask rescue
breathing or by using a bag-mask device. (P

* Defibrillation:
* Using automated external defibrillators (AED) - C

Solution to Question 6: b e N

e, . . k. B e 1 .
High-quality cardiopulmonary resuscitation involyes adequate chést compressions to a depth of at
least 5 cm in adults. b

™

If a feedback device is used; then the compression depth*can be increased to 6 cm.

Solution to Question 7: 4 ™ Y
e -\.\_ " 5
Chest compress10ns shbuld be pe.rformed at a rate of 100-120/ minute.

':]_. =, Nt
iy " %
% -l..

Solution to Question 8:

During cardiopulmonary resuscitation of adults, the ratio of chest compression to rescue breaths
is 30:2 irrespective of the number of rescuers.

In infants and children, the ratio is 30:2 for a single-rescuer and 15:2 if 2 or more rescuers are
present.

Solution to Question 9:

In children and adults, chest compressions are performed by locating the xiphoid process and
placing the heel of the hand over the lower half of the sternum. The other hand is placed over the
hand on the sternum with the fingers either interlaced or extended and the elbow extended so
that the weight of the upper body is used for compression.
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In infants, if there is a single rescuer, compressions are effected by placing 2 fingers in the center
of the chest, just below the nipple line. If there are 2 or more rescuers, then 2 thumb technique is
used.

In infants and children, the depth of compression should be at least one-third of the
anteroposterior diameter of the chest, which is about 5 cm in children and 4 cm in infants.

For pediatric patients, the ratio of chest compression to rescue breaths is 30:2 for a single rescuer
and 15:2 if 2 or more rescuers are present. In adults, the ratio is 30:2 irrespective of the number of
rescuers.

Solution to Question 10: A

The ideal rescue breath rate for adults is 10 breaths/min, .gvhﬂe in infants. and children up to
puberty it is 20-30 breaths/min. As the person's age group 1s not speCIﬁed in the question,
assuming an adult, statement 1 is incorrect, while-2%3, and 4 are correct

e " L
Effective chest compression in adults: ; L g

* Provide 100-120 compressions per mlnute (30 compressmns for eveljy 15 -18 sec).

* Place your arms, one over the other in'the mldl'rnb on the lower 1/3rd of the patient's sternum,
and lock your arms. ) )

™

« Use both arms to press thelchest to a depth of 5-6 cmi(2 - 2, 4 inches) or more.

* Press hard and fast -

* Allow for full chest recoil after e.:'Iery comp_res.s-'ion.

Effective chest compre_ss_j‘tftlg in a child 9fder than 1 year and up to puberty:

* The compression raté' 1s 100 - 120/m.'in (30 compressions for every 15-18 sec).
* One or both p_glms are pla.ce.d*m the midline.

* The depth of compress1on is 2 inches.

* Press hard and fast

* Allow for full chest recoil after every compression.

Effective chest compressions in infants (&It;1 year):

* 100 to 120 compressions per minute (30 compressions for every 15-18 sec).

* One provider: Place two fingers, one between the nipple line and the other 1 cm below.

» Two providers: Encircle the infant's torso with both hands with both thumbs pointing cephalic
positioned 1cm below the nipples over the sternum.

* Depth of compressions should be at least 1.5 inches or 1/3 the depth of the infant’s chest.
* Press hard and fast

* Allow for full chest recoil after every compression.
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Solution to Question 11:

Rotation of chest compressor is done every 2 minutes or earlier if the compressor is fatigued.

Solution to Question 12:

If a choking victim becomes unresponsive, call for help and immediately start CPR, beginning
with chest compressions.

For pediatric CPR, if a single rescuer is present, then chest compression to ventilation is

performed in a ratio of 30:2. If there are 2 or more rescuers, then the ratio is 15:25"
e |

While giving rescue breaths, the airway is checked for a foreign body. If it is éiaé'és.sible then the
object can be removed. If not, then CPR is continued. Bh[x:-r finger swee_p.lhg may be hazardous as
it can push the object further down the airway. b B’

If the child is responsive, then abdominal thrusts are performed to -Tlelp rehe-;__(e airway
obstruction. . ':. k. p

In a choking infant who is responsive, 5 back slaps betWeen the shoulde'r blades and 5 downward
thrusts on the chest are given in ondeH.o dlslodg‘ t-he forelgn bod.x‘.-.
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Solution to Question 13: The Sy )
L L { !

The device is an Automated Extérnal Defibrillator (AED).

T

This is a special medical device that is (_Eofn_fnonly used for'recognizing the absence/presence of
rapid ventricular tachycardia or ventricular fibrillatign.-With no need for intervention by an
operator, it determines whether an-electrical s}_19(:k right to the heart must be performed
(defibrillation). S o

An automated external defibrillator can be used on those victims, who are unconscious and aren't
breathing in a norma}.ilx‘xﬁ'}'f. As a rulejit is used together with CPR in cases of sudden cardiac
arrest. It is forbidden to use it on patients who are less than eight years old or those weighing less
than 25 kgs. <" A%

w |

5 - I_..

Solution to Question 14:

American Heart Association recommends the intraosseous (IO) route as an alternative to an
intravenous route in order to deliver drugs and fluids, especially in children.

This is because intraosseous access can easily be made in 30-60 seconds and thus provide
emergency vascular access. It involves placing a catheter into the marrow venous plexus and
administering, crystalloids, colloids, drugs, and blood which leads to rapid and reliable absorption
into the systemic circulation.

Sites of choice: proximal tibia, distal femur, the distal end of radius, or ulna.

The fluids are administered under pressure because of the resistance to fluid flow from the 10
catheter into the IO space. The disadvantage with this route is the risk of osteomyelitis,
compartment syndrome, bone marrow or fat embolism.
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IO access is superior to the endotracheal route. The American Heart Association does not
recommend an intramuscular route for cardiac resuscitation.

Solution to Question 15:

The site preferred for intraosseous access among the given options is proximal tibia.
Other sites of choice are distal femur, distal end of radius, or ulna.

Intraosseous access involves placing a catheter into the marrow venous plexus and administering,
crystalloids, colloids, drugs, and blood which leads to rapid and reliable absorptlon into the
systemic circulation. 3

The fluids are administered under pressure because of the resistance to fluid flow from the 10
catheter into the IO space. The disadvantage with this r(-)l',l-te is the risk.6f 'osteomyelitis,
compartment syndrome, bone marrow or fat embolisih.”

American Heart Association recommends the, intraosseous route as an altern_:étive to an
intravenous route in order to deliver drugs'and fluids, especially in childsen: This is because
intraosseous access can easily be made in.30-60 seconds.and thus prowde emergency vascular

access. g L "._\_

Solution to Question 16: -
Y LY
According to the AHA 2020, guidélines, routinie use of cricoid pressure is not recommended
during the endotracheal l{rtu"batlon of pedlatrlc patients.

Option A: For pedlatrrc; 'patlents in an’y setting, it is reasonable to administer the initial dose of
epinephrine withitt-5 minutes from the start of chest compressions.

Option Bxlk is reasonable fo prefer cuffed ETTs over uncuffed ETTs for intubating infants and
children to reduce air leaks

Option D: For infants and children with a pulse but an absent or inadequate respiratory effort, 1
breath can be given every 2 to 3 seconds (20-30 breaths/min).

Solution to Question 17:
During cardiopulmonary resuscitation of infants and children, the ratio of chest compression to
rescue breaths is 30:2 for a single rescuer and 15:2 if 2 or more rescuers are present.
In adults, the ratio is 30:2 irrespective of the number of rescuers.

In infants and children, the depth of compression should be at least one-third of the
anteroposterior diameter of the chest which is about 5 cm in children and 4 cm in infants.

The compression rate should be 100-120/minute.
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Allow complete chest recoil after each compression and minimize interruptions in compressions
(10 seconds or less). Rotate between compressors every 2 minutes or earlier if fatigued.

Excessive ventilation is to be avoided.

Solution to Question 18:

Epinephrine is the drug of choice for treating bradycardia in infants and children. The
recommended dose is 0.01 mg/ kg of a 1:10,000 solution. It can be given intravenously or via the
intraosseous route. It can be repeated every 3-5 minutes.

If intravenous or intraosseous access cannot be obtained, then it can be admir_l:iste-i‘ed via the
endotracheal route at a dose of 0.1 mg/kg of a 1:1,000 solution.

If epinephrine is not effective in increasing the heart ra’se'-uthen atropiné.can be used with a dose
of 0.02 mg/kg and repeated. ¥
For adults, treatment is initiated with 1 mg atropiite iv which-may be repeate@at 3-5 minute

intervals to a maximum dose of 3 mg. Along with atropine,transcutaneous-pacing is to be done.

n &, e
LW e Cilk  }
. (e Ny

Solution to Question 19: 2l N ™

In a pediatric cardiac arrest, the initial-energy for'defibrillation is set at 2 J/kg for
both monophasic and biphasic waveforms. It isincreased to 4 J/kg if a second shock is required.

If a pediatric defibrillator i.s n1<)t- z.lvailable then an adult defibrillator can be used.

In children the most common cause-of-eardiac arrest is asphyxia. However, a sudden witnessed
collapse in a child.j is ué‘ually due to ventricular fibrillation.

For adult deflb.;ﬂlatlon the-enérgy that must be applied is
. Monophasm deﬁbrlllatOI‘— 360 J

* Biphasic defibrillator- 120-200 J (manufacturer recommended)

Solution to Question 20:

The cut off value for increased QRS duration according to the AHA 2020 guidelines for pediatric
management of tachycardia with a pulse is &gt;0.09 second. Wide QRS duration of &gt;0.09
second is suggestive of possible ventricular tachycardia.

When a pediatric patient is in tachycardia, a 12-lead ECG is done to evaluate the rhythm and QRS
complex duration. In addition, cardiopulmonary compromise is also assessed by checking for
acutely altered mental status, signs of shock, and hypotension.

Based on the QRS complex duration on the ECG, it can be:

* Narrow (0.09 seconds) indicating a probable supraventricular tachycardia
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» Wide (&gt;0.09 seconds) indicating a possible ventricular tachycardia
Treatment of patient with probable supraventricular tachycardia:

* Presence of cardiopulmonary compromise - adenosine

» Absence of cardiopulmonary compromise - vagal maneuvers

Treatment of patient with possible ventricular tachycardia:

* Presence of cardiopulmonary compromise - synchronized cardioversion

* Absence of cardiopulmonary compromise - adenosine, if the the rhythm is regular and QRS is
monomorphic
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ACLS

Question 1:

A 45-year-old woman presented to the ER with dizziness. Her blood pressure is 80/60
mmHg, pulse rate is 45/minute. Her ECG is shown below. What is the next best step of
management?

o —
P ) .
a) IV Epinephrine ‘-.__:“ O
B
_ 5} o
b) IV Atropine, (% ~ W
i ™ oy, N
c) IV Amiedarone "y

d) IV Adenosine

Question 2:

A middle-aged woman with an acute altered mental state was brought to the ER. She had a
history of hypothyroidism but was not on regular medication. On examination, her pulse rate
was 40 beats per minute, BP was 80/60 mmHg. Which of the following cannot be used in the
treatment of this patient?

a) Atropine
b) Dopamine
¢) Transcutaneous pacing

d) Adenosine
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Question 3:

What is the maximum dose of IV atropine that can be given to treat a patient with
symptomatic bradycardia?

a) 0.5 mg

b) 0.6 mg

c) 3 mg

l;:': N
d) 6 mg .;':":-'I
o =
Question 4. _'-..:a"'* 2
S o

Ny :
A 22-year-old man was brought to the casﬁu{l{}xﬁ‘}th palpi ns and diqi‘il;%ss. His heart rate
was 160/min and blood pressure was 110,48_23_ mm Hg. I;:H_S-ECG is gi_\_(hq'_i’?below. What is the

first line of management? ¢ ¢ o
Aiﬂ e e

N T o TR S S L e T
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1w |4 BANEN B NRNNRRN) (RNUN GNN IRYENREE SHNASUNI ENDRRBNE [RARRRR BERD

IBERDAN (A48RRYR AENURDE! AHRRATAT W IRNRRR NNOBRRR) NAARA ARE NARNRAN SOAY
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WERBREN |8 SURNN nnnuuni DuwRNAnT FABANY | SRNRRE CNENG D) IROURENE BRAD

T § MABNNEY naNn e v ORRAY B

,Ht.._':,}l':fm | A /\ A

a) Adenosine 6 mg
b) Adenosine 12 mg
¢) Vagal manoeuvre

d) Amiodarone 300 mg

Question 5:
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A 22-year-old man was brought to the casualty with palpitations and dizziness. His heart rate
was 160/min and blood pressure was 110/80 mmHg. His ECG is given below. Vagal maneuver
was found to be ineffective. What would your next line of management be?

a) Adenosine 0.6 mg .
b) Adenosine 1.2 mg 'TII'H
c) Adenosine 6 mg

d) Adenosine 12 mg

Question 6: _ﬁ”ﬁ-."f

A 22-year-ola'l:¥1ale. was brei.}gl:lt to the casualty with palpitations and dizziness. His heart rate
is 170/min and his blood pressure was 70/40 mm Hg. His ECG is given below. What is the
first line of management?
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a) Vagal manoeuvre A
b) Adenosine 6 mg IV @ .,.:'-:"'- O
c) Adenosine 12 mg IV "-.,':"_“bl. th{__{:l 3 ?:..{1

d) Cardioversion

Question 7:

- e e et o . B

.
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A 50-year-old patient vnt@hmtory 0 rtension and diabetes mellitus developed the
following rhythm. ng d pressm:,?"\z s 90/40 mm Hg and he had a feeble pulse. What is

the next step of

a) IV adenosine
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b) IV diltiazem
c) DC cardioversion

d) Ibutilide

Question 8:

A 58-year-old man presented to the casualty with complaints of increasing shortness of
breath, lightheadedness, and palpitations. He had an irregularly irregular pulse and blood

pressure was 120/7o0mm Hg. His ECG is given below. What is the treatment of Ehoice?
e
P

Courtesy of Jason F. Rosdigee, CCT, CRAT

v

1

L L B
:'.""":l 4 o

-, -!_
a) Immediate__(}*e-ﬁbrillation_h % y

5 5
b) Synchrd;l'ized cardioversion
c) IV adenosine
d) IV ibutilide

Question 9:

A young man was brought to the casualty with complaints of palpitations and dizziness. His
pulse rate was 150/min and blood pressure 120/70 mm Hg. His ECG is shown below. What is
the line of management?
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a) IV procainamide i, |
b) IV adenosine @H E _:.:'::'"E
c¢) IV lidocaine &:{}“I"'L ;,l:.',h i {}

d) Defibrillation

Question 10:

A 70-year-old woman w1t romc kldl_zﬁ?ﬁ-alsease on chronic therapy with a loop diuretic was
brought to the ER ughter sgakx. hat she complained of palpitation, dizziness, and then
suddenly collaps;g(?&r ECGi en below. Which electrolyte abnormality has to be

considered iqxﬂ_n atient’.:{':'_":l U0
. /s
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a) Hypermagnesemia
b) Hypomagnesemia
¢) Hypernatremia

d) Hyponatremia

Question 11:

Which among the following is the most common cause of pulseless electrical activity?

a) Cardiac tamponade o, Sy

b) Pulmonary embolism N -2 I.

c) Tension pneumothorax = oy -"'

d) Hypovolemia ¢ _.H',_I%' : L ._:".
Question 12: e i L .;::% __:f-

. B = =

Which of the following is an 1nc0rrect statement concernih,g pulseless electrical activity

(PEA)"> l..' . '.-'-

a) A pulselessness in the presencé oT organlzegl 'electrlcal activity
b) Cardiac tamponade camlead to PEA :
c¢) Immediate deflbnl}at:fbn is requlred
d) 1mg of eplnephrme is given nhmedlately
o, o

-n.“n. 1
b, al,

Question 13:

Which is the most common cardiac rhythm seen in adults experiencing sudden cardiac
arrest?

a) Ventricular fibrillation
b) Asystole
c) Atrial fibrillation

d) Paroxysmal supraventricular tachycardia

Question 14:

What is the most common cause of cardiac arrest in children?
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a) Ventricular fibrillation
b) Myocardial infarction

c) Asphyxia

d) Congenital heart disease

Question 15:

A 30-year-old man was brought to the ER in an unconscious state after having collapsed in a
railway station. As there was no pulse, cardiopulmonary resuscitation was stagal'l and the
monitor showed asystole. What is the next step in the management?

a) Defibrillation ﬂ!ﬁ" {"'l-IEI
. o e O

b) Synchronized cardioversion {":F'h &E-

¢) 0.5 mg atropine IV -..{:.E-':" 1:5‘:" Efb

d) 1 mg epinephrine IV @ ,q‘:"'- '1:5:""

=4 i{} ":p'
¥ &b
Question 16 &" "{:‘c:' -.',,"--.::I
uestion 16: ':j b E._'_".r

A 47-year-old woman was brought e casua%ﬁ'g'an unconscious state after having
suddenly collapsed. As there pulse, pulmonary resuscitation was started and the
monitor showed the follo‘{i" ythm;‘\iﬁh 1s the next step?

T

TSiet
.

.{;j-'-"x

a) Defibrillation
b) Synchronized cardioversion

¢) 1 mg epinephrine IV
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d) 0.5 mg atropine IV

Question 17:

You are performing cardiopulmonary resuscitation on a patient who had gone into cardiac
arrest, and the monitor shows the following rhythm. What is the next step in management?

-..]::.. g -.i

e
(T AAEY AR FHAEY FRARLFICRS AL FERR FRHEY WA R PR AN ifitaidid 1 1L O AR ) O i
[EEITEE T TRRCHES FETTIRTTCR AR AT HAT RO e B :numum:munnllmmm TR T bl 'E.-
| | frtaftefing Jutuifil | | il | E_.
i | | i I

C) 0.5 mg atropine.y {:':-."'

d) 1 mg epkephl%e v ‘.{D

Question 18:

You have just performed defibrillation in a patient with ventricular fibrillation. According to
the ACLS guidelines, what should be your next step?

a) Check for a pulse

b) Resume chest compression

c) Epinephrine 1 mg IV

d) Amiodarone 300 mg IV bolus

Question 19:
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Which of the following drugs are not approved for resuscitation in a cardiac arrest victim?
a) Vasopressin
b) Epinephrine

c) Amiodarone

d) Band C
Question 20:

. o . A
Which of the following is true about adrenaline in CPR? o,

a) Can be given intratracheally - A

iy o i 9

b) Intracardiac route is better than IV W, o -

c) Converts coarse fibrillation into fine ones e : | A ._:"“.

d) The dose used is 2 ml containing 1 in 10_‘-0'0 'cbncentrqtiQﬁ-' AN

o 'h;*- o et
L ¥ :\';-\-'I e |:-" I :_:'-
Question 21: - N s
i, E .

i . &

B ki -
In cardiac arrest patients, what is the _(iose of ep_inep}lr'ine you would prefer to use?

1Y

a) 10 mL of 1:1000 P Oy .

‘_ L= 1
b) 10 mL of 1:10,000 - *." _
O i
c) 10 mL of 1:1,00,000" S
- Ty X n
d) 1 mL of 1:1500,000 P
L 1

Ny "'\.|_
Question 22:

Which of the following drugs cannot be administered via the endotracheal route?

a) Adrenaline
b) Vasopressin
c) Lignocaine

d) Sodium bicarbonate

Question 23:

What alternative drug would you use for cardiac arrest if epinephrine is not effective?
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a) Vasopressin
b) Atropine
c) Amiodarone

d) Adenosine

Question 24:

A comatose patient is being shifted to the cardiac ICU after achieving return of spontaneous
circulation (ROSC). What is the body temperature to be maintained in this Eatileht'?
] .\._'I

"
a) 12-16° = oy =
L=
b) 20-24 °C . :,._:-,':' :":‘}
c) 32-36°C “:m _':::‘- \
-~ -, -
_ o ';'w_: | T"'-'"
d) 42-45° C %"‘-\.\_ _\h—} ':..'":.-
|_\..: J'I.-. L1
e O &
1H-I x L™
Question 25: WO e e
(il m‘*—"‘* ™
I g Y

E %
You are performing CPR on ;'woman_ @o‘is 38-week '."pregnant. She was admitted to the ER
after a massive pulmonary embolism“ﬁad lead to, E'm':'dio-pulmonary arrest. Despite adequate
resuscitative measures, there _is._ﬂé."improvelx;?'nl"t. What is the cut-off time for perimortem

cesarean delivery in this sxcg_i_l'h-rio? : oW

. Q %
a) 1 minute : A 5 oo
b) 2 minutes .- ! W}
! . I::'i._
c)5 minu";gé' -
d) 3 minutes
Answer Key
Question No. Correct Option

1 b
2 d
3 c
4 c
5 c
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6 d
7 c
8 d
9 a
10 b
11 d
12 (o
13 b
14 c _—
15 d H‘u_-'.:'“'
16 c w
17 a
18 b L
19 a -
20 a
21 b
22 d
23 (o
24 (o
25 (o
- ;
{ L
< il ~
o Detailed Explanations
o oy

Solution to ‘Q'"?Jestion 1.
The ECG shown above is the second-degree atrioventricular block type 1 - Wenckebach
phenomenon.
Treatment is indicated when bradycardia is accompanied by any one of the following:
» Hypotension
* Acutely altered mental status
* Signs of shock
* Ischemic chest discomfort
* Acute heart failure

Treatment is initiated with 1 mg atropine iv which may be repeated at 3-5 minute intervals to a
maximum dose of 3 mg.

Along with atropine, transcutaneous pacing is to be done.
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If the bradycardia is refractory to both atropine and transcutaneous pacing, then IV infusions of
dopamine (5 to 20 ug/kg/min) or epinephrine (2 to 10 pug/min) should be considered.

If the patient still isn’t responding, then transvenous pacing should be tried. If the patient is
under spinal anesthesia, low-dose (0.2 mg) IV epinephrine can be given.

Epinephrine is the drug of choice for treating bradyarrhythmias in infants and children.

Solution to Question 2:

Adenosine cannot be used in the treatment of this patient. It is used to treat supraventrlcular
tachyarrhythmias, not bradyarrhythmias. oy

—

The scenario depicts a patient with symptomatic bradycardia, marked by acute altered mental
status and hypotension with hypothyroidism as the rlsknfhctor 4

Treatment is indicated when bradycardia is accompa_nled by any, _or'le of the f(_)llowing:
» Hypotension " | 4

» Acutely altered mental status - R , O
» Signs of shock “ Lo P,

« Ischemic chest discomfort "~ oy =
ot k -

» Acute heart failure i ™

Treatment is initiated with 1 mg qtroplne iv whlch may be repeated at 3-5 minute intervals to a
maximum dose of 3 mg. " i

Along with atropine, transeutaneous pacing is to be done.

If the bradycardia is r'éff"actory to.both atropine and transcutaneous pacing, then IV infusions of
dopamine (5 to 20 ug/kg/mln) or “epinephrine (2 to 10 ug/min) should be considered.

If the brad_?cardla is still not respondmg, then transvenous pacing should be tried. If the patient is
under spinal anesthesia, low-dose (0.2 mg) IV epinephrine can be given.

Epinephrine is the drug of choice for treating bradyarrhythmias in infants and children.

Solution to Question 3:
IV atropine is used in the treatment of symptomatic bradyarrhythmia starting at a dose of 1 mg,
which can be repeated every 3-5 minutes to a maximum dose of 3 mg.
Along with atropine, transcutaneous pacing is to be done.

If the bradycardia is refractory to both atropine and transcutaneous pacing, then IV infusions of
dopamine (5 to 20 pg/kg/min) or epinephrine (2 to 10 pug/min) should be considered.

If the bradycardia is still not responding, then transvenous pacing should be tried. If the patient is
under spinal anesthesia, low-dose (0.2 mg) IV epinephrine can be given.

Epinephrine is the drug of choice for treating bradyarrhythmias in infants and children.
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Solution to Question 4:

The patient has paroxysmal supraventricular tachycardia. As the patient's blood pressure is
normal and there is no evidence of hemodynamic deterioration, initial treatment consists of vagal
maneuvers (Valsalva maneuver) in awake patients. This is because vagal maneuvers alone can
terminate approximately 20% to 25% of reentry supraventricular tachycardias (SVTs).

If this is unsuccessful, then IV adenosine 6 mg is given. If necessary another dose of adenosine 12
mg may be administered after 1-2 minutes.

If the drug is administered via a central venous catheter, then these doses are {edgc'ed to 3 mg
and 6 mg, respectively. ",

If there is hemodynamic deterioration, then cardioversiomris‘the treatment: of choice.

Solution to Question 5: vl o ) o

4 1,

The patient has paroxysmal supraventricular tacl_1y__cafdia. .
As vagal maneuver has been found ineffective, then the next best step is to administer adenosine 6

mg IV. - k

For treating supraventricular tachycardia, the hemgdynamic status of the patient has to be
assessed. In this patient, as his blood pressure is'normal and there is no evidence of hemodynamic
deterioration, initial treatment eonsists of vagal maneuvers (Valsalva maneuver) in awake

patients. o "
In this scenario, as this-‘was unsu_ccessfﬁl, IV adenosine 6 mg had to be given. If necessary another
dose of adenosine, 12 mg may be*administered after 1-2 minutes.

If the drug'is administeredivia a central venous catheter, then these doses are reduced to 3 mg
and 6 mg, respectively. %

If there is hemodynamic deterioration, then cardioversion is the treatment of choice.

Solution to Question 6:
This patient has supraventricular tachycardia with evidence of hemodynamic deterioration.
Immediate treatment would be cardioversion (50-100J).

If the patient were hemodyamically stable, initial treatment would be vagal maneuvers (Valsalva
maneuver) in awake patients. This is because vagal maneuvers alone can terminate approximately
20% to 25% of reentry supraventricular tachycardias (SVTs).

If this is unsuccessful, then iv adenosine 6 mg is given. If necessary another dose of adenosine 12
mg may be administered after 1-2 minutes.
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If the drug is administered via a central venous catheter, then these doses are reduced to 3 mg
and 6 mg respectively.

Solution to Question 7:

The clinical scenario suggests supraventricular tachycardia with hemodynamic instability and the
next step of management is DC cardioversion (50-100J).

If the patient was hemodyamically stable, initial treatment would be vagal maneuvers (Valsalva
maneuver) in awake patients. This is because vagal maneuvers alone can terminate approx1mately
20% to 25% of reentry supraventricular tachycardias (SVTs). -

5 |

If this is unsuccessful, then iv adenosine 6 mg is given. If necessary another dose of adenosine 12

mg may be administered after 1-2 minutes. Oy s
If the drug is administered via a central venous cat.heter then these'doses are reduced to 3 mg
and 6 mg respectively. o Lo "
n L 1 |
e - F =, L Ny !
Solution to Question 8: . L% c o

The patient is in atrial f1br111at10n but hlsnhemodynamlc status is normal. So the treatment of
choice is IV Ibutilide.

Ibutilide is a class III antiarrhythinic drug that has a rapid onset of action. It restores sinus
rhythm by prolonging the action potential duration and effective refractory period.

It is administered at a _dq'szz of 1 mg over 10 minutes. If necessary, a second dose can be
administered 10 minutes after the fizst.

If there is evidence of hemodynamlc deterioration, immediate cardioversion is the treatment of
choice. % |

% i
Cardioversion is a synchronized administration of shock as the timing is typically synchronized
with the R waves or QRS complex of a cardiac cycle. On the other hand, random administration of
shock anywhere in between a cardiac cycle is termed as Defibrillation which is non-synchronized.

However, the mechanism for both processes is quite similar. The electric current is made to travel
from the negative to the positive electrode in such a way that it traverses the entire myocardium at
once to conduct a simultaneous contraction of each cell of the heart muscle. It is made to
interrupt any ongoing abnormal electrical activity by terminating it so that the sinus node can
take back the charge and resume its normal pacemaker activity.

Cardioversion is typically performed under induction or sedation using a short-acting agent such
as midazolam, unless the patient is hemodynamically unstable or if cardiovascular collapse is
imminent. Defibrillation is more of an emergent maneuver and, when necessary, should be
preferably performed in conjunction with or prior to the administration of induction or sedative
agents.

Energy may be delivered through mainly two waveforms in defibrillators that are monophasic or
biphasic.
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Monophasic defibrillation delivers a charge in only one direction as opposed to biphasic
defibrillation delivering a charge in one direction for half of the shock and in the electrically
opposite direction for the second half.

Biphasic waveforms are adopted in newer defibrillators as they deliver a more consistent
magnitude of the current which successfully terminates arrhythmias at lower energies than
monophasic waveform defibrillators.

Energy selection for defibrillation or cardioversion. Following are the guidelines for initial energy
requirements issued by the American Heart Association in 2010.

Atrial fibrillation energy requirements are as follows:

200 Joules for monophasic devices

21
w, i
* 120-200 Joules for biphasic devices o 2
Atrial flutter energy requirements are as follows: If_'_"l -.,_- +
o ) =k
* 100 Joules for monophasic devices -.,_m'“-. -y
"y
* 50-100 Joules for biphasic devices '-:,_:""k | ":"‘ ._?‘-..
Ventricular tachycardia with pulse energyt Izéqulrementgar_e_ﬂs follows;~ ':"
!
* 200 Joules for monophasic dewoe%“;-i,_ o ) O
* 100 Joules for biphasic dev1ce.§'h"- ,_:- i —_:' i
Ventricular fibrillation or p'uIS'eless Ven._rfé.u‘iar tachycali_(_h} energy requirements are as follows:
* 360 Joules for monomorphic devmgs g & e
]
* 120-200 Joules for b1phas1a.d'e\;1~tes ___::'."'
‘r:h QO
i -u:',.'"' Supraventricular tachycardia( | Pulseless ventricular tachycar

atrioventricular nodal reentr

ant tachycardia [AVNRT] and
atrioventricular reentrant ta

chycardia [AVRT])Atrial fibril
lationAtrial flutter(types I an

d IT)Ventricular tachycardia(

with a pulse)Any patient with
re-entranttachycardia withna
rrow or wide QRScomplex (v
entricular rate >150 bpm) wh
o isunstable(eg, ischemic che
st pain, acute pulmonary ede
ma, hypotension, acute altere
d mental status, signs of shoc
k)

dia (VT)Ventricular fibrillatio
n (VF)Cardiac arrestdue to or
resulting in VF
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Solution to Question 9: sl e &
% e ey

The patient is in ventricular taq_-h}eaf‘dia with ilemodynamic st%lbﬁity. The next line of
management is to adminis_tglir__qﬁrocainamidéfcllass IA antiarshythmic drug.
% :

% —
Antiarrhythmic therapy for stable wide QRS tachycardia include procainamide, amiodarone, or
sotalol. Synchronized cardioversign-.i‘S' considel:id when the patient is unstable.

When a patient is in tachya[rl’lﬁ.ﬁmia typicg,l_fi‘with a heart rate of >150 per minute, the initial
intervention consists of_i__- ntifying and.t-i"eaiting the underlying cause. This includes:

e Nt
» Maintaining a pa_te;hn}-afirway andﬂ__a._s;'isting breathing as necessary
- ) -\.\_
. Administlerin_& oxygen if hypoxemic
u
* Attaching.cardiac moniter to identify rhythm; monitor blood pressure and oximetry

When there is persistent tachyarrhythmia, the management is as depicted by the flowchart (based
on the AHA guidelines) below:
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Option B: Adenosine is used in regular NarrQw, co"mplex tachycardla L
Option C: Lidocaine has limiting side effects and, 1ncrease the overall mortahty risk.

Option D: It is the treatment for 1mmé'd1ately llfe‘threatenlng arﬂmi/"thmlas with which the patient
does not have a pulse, ie ventrictlar fibrillation.(VF) or pulseless ventricular tachycardia (VT).

Solution to Question 10: o

Chronic use of loop diurej;fc.sf' Such as fu_rdseinide can predispose to hypomagnesemia. The given
ECG classically depict§*polymorphic-ventricular tachycardia—torsades de pointes. Torsade
rhythm is most comimonly is seefl in association with hypomagnesemia and hypokalemia.

Torsades dg. pomtes isa pol‘yfnorphlc ventricular tachycardia meaning “twisting of the points,”
characterized by twisting-ef the QRS axis around the baseline and a polymorphic appearance.

There is QT interval prolongation in the ECG due to a non-uniform delay in repolarization.
The other cause of torsades de pointes include:

* Drugs like quinidine, procainamide, disopyramide, and phenothiazine (amiodarone is rarely
associated with torsades de pointes because the delay in repolarization induced by it is uniform).

* Bradycardia

* Acute ischemia or infarction

Management:

* Discontinue the offending drug

» Correct electrolyte abnormalities, pH and hypoxia
» Magnesium sulphate infusion

* Increase the heart rate - electrical pacing, isoproterenol infusion, or intravenous atropine
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Solution to Question 11:

Hypovolemia and hypoxia are the two most common causes of pulseless electrical activity (PEA).
Most likely causes of Pulseless electrical activity:
* In a trauma patient: hypovolemia, cardiac tamponade, and tension pneumothorax

« In the intraoperative or postoperative period: acute massive pulmonary thromboembolism or air
embolism

* In pregnant women: uterine compression of the inferior vena cava, amniotic fluid‘embolism, or
uterine rupture. =

= %
b A
iy

Solution to Question 12: Wl L% . h
" L 1 |

A pulseless electrical activity (PEA) is a non’shockable r_hyt}'lfri-. Defibrillation is of no benefit.
PEA involves a heterogeneous group-oficardiac rhythms all without.a pulse.

The immediate treatment for _th_is' is -giving chest compressions,and 1 mg epinephrine at the
earliest until more definitive'therapy to thélcause can be instituted.

It is essential to rule out the reversibld.causes of cqrdi-ac arrest because the treatment for each of
them is different and PEA is likely-to persist until the cause is treated.

i !

Solution to Question,13:
The most demmon cardiac; j‘hyfhm seen in adults experiencing sudden cardiac arrest is asystole,
as recorded- at initial contact in 45-50% of cases.

Previously VF was thought to be the common rhythm, but its incidence has now been decreasing,.

Solution to Question 14:

In children, the more common cause of cardiac arrest is asphyxia rather than ventricular
fibrillation.

Even though asphyxia is the more common cause, pediatric resuscitation starts with chest
compressions rather than rescue breaths as in adults for simplicity in training. This is because the
cycle of 30 chest compressions before rescue breathing delays ventilation for only 15 to 20
seconds.

During cardiopulmonary resuscitation of infants and children, the ratio of chest compression to
rescue breaths is 30:2 for a single rescuer and 15:2 if 2 or more rescuers are present. In adults, the
ratio is 30:2 irrespective of the number of rescuers.
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In infants and children, the depth of compression should be at least one-third of the
anteroposterior diameter of the chest which is about 5 cm in children and 4 cm in infants.

Solution to Question 15:
Asystole is a non-shockable rhythm. Treatment for both involves starting CPR immediately and
administering 1 mg epinephrine IV.

Asystole is the complete and sustained absence of electrical activity. It is usually seen as a
terminal rhythm in a resuscitation attempt that started with another rhythm, or in a patient with
unwitnessed or prolonged cardiac arrest. The prognosis for persistent asystole,is Qo'or'.

Another example of a non-shockable rhythm is Pulseless electrical activity, _ItTnvolves a

heterogeneous group of cardiac rhythms, all without a pulse™ s
It is essential to rule out the reversible causes of cardiac arrest because the treatment for each of
them is different and PEA is likely to persist untilthe cause is tfeated. "
' I i . |
e - F =, L by
Solution to Question 16: . L% r o

The patient has an organizeq,:a.pparentlyl.rllc-)}mal ECG V_vitﬁout a pulse - i.e the patient has

pulseless electrical activity (PEA). A pulseless electrical activity involves a heterogeneous group of

cardiac rhythms, all without a pulse:- 2
p

N

The immediate treatment for€his is giving chest compressions and 1 mg epinephrine at the
earliest until definitive therapy to the cause can be instituted.

It is essential to rule oyt the reversible causes of cardiac arrest because the treatment for each of
them is different-and PEA is likély'to persist until the cause is treated.

- y Ld
-

o !
= l..

Solution to Question 17:

The ECG rhythm shown is ventricular fibrillation which is treated by immediate defibrillation.

The management of ventricular fibrillation and pulseless ventricular tachycardia (shockable
rhythms) is the same. Immediate chest compression is to be started.

It is of utmost necessity to defibrillate at the earliest because the chances of survival decrease by
7-10% every minute without defibrillation.

Defibrillation involves delivering an electrical current between two pads placed on the chest so as
to interrupt the disorganized cardiac activity and restore an organized cardiac rhythm or asystole
for at least 5 seconds.

The energy that must be applied is
* Monophasic defibrillator— 360 J
* Biphasic defibrillator- 120 J
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Solution to Question 18:

Chest compressions should be resumed immediately following shock delivery.

Pulse check and reanalysis of the cardiac rhythm is performed only after 2 minutes of chest
compression and rescue breaths. This is because the heart is temporarily stunned by a
defibrillator shock and so chest compressions would benefit the patient by providing coronary
blood flow during this period.

Defibrillation involves delivering an electrical current between two pads placed on the chest so as
to interrupt disorganized cardiac activity and restore an organized cardiac rhyt_hm‘-dr asystole for
at least 5 seconds. It is of utmost necessity to defibrillate immediately because*thé chances of

survival decrease by 7-10% every minute without defibrillation.

= e

L M
If after 2 minutes, the rhythm remains the same, then another shockisidelivered. Chest
compression and rescue breaths are resumed ands1'mg epinephrineé-is administered.

-

Consideration is given for an advanced airway placement ) %

If after 2 minutes the rhythm still remains the same, the first dose of amiodarone 300mg bolus is

given. . 1 { B4

=

With the next cycle of CPR, a shdck 1s delivered and 1 mg of ep1nephr1ne is given. And with the
cycle of CPR after that, shockis'delivered afid the second.dese of amiodarone- 150mg is given

Solution to Question 19: %'

i = |
L

Vasopressin was a part'ofthe resuscitation protocol in the 2010 American Heart Association
(AHA) cardiac arrest algorithm but it has been removed from the 2015 guidelines.

Vasopressig causes intense-peripheral vasoconstriction due to stimulation of V1 receptors in the
endothelium but it causesia limited increase in myocardial contractility, myocardial and cerebral
oxygen consumption, and metabolic demands. Thus it doesn’t have much of a survival benefit.

Epinephrine and amiodarone are the two main drugs approved by the AHA for resuscitation of a
patient in cardiac arrest.

The first dose of epinephrine,1 mg IV, is administered after the 2nd defibrillator shock is delivered
and it is continued every 3-5 minutes.

If this is not effective, 300 mg IV bolus dose of amiodarone can be given and another dose of 150
mg given if necessary

Solution to Question 20:

Intravenous Adrenaline is the drug of choice for CPR. However, adrenaline can be given
intratracheally also. The concentration required for intratracheal administration is 2-2.5 times
more than required for the IV route.
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Option B: Intracardiac injection is not recommended as it can cause myocardial damage.
Recommended routes for adrenaline are intravenous, intraosseous (children), and intra-tracheal.

Option C: Adrenaline converts fine fibrillation to coarse fibrillation which then responds well to
defibrillation.

Option D: Adrenaline is available as a 1 mL injection containing 1 mg of adrenaline in 1:1000
concentration. The dose used in cardiac arrest is 1mg of adrenaline every 3-5 minutes, usually
given as 1ml in 1:1000 concentration or 10ml in 1:10,000 concentration (more preferred since in
cardiac arrest peripheral circulation is absent; hence larger volume is required for the drug to
reach the central circulation).

Solution to Question 21: ~

b
Epinephrine is used in cardiac arrest patients at a dose: of 10 mL of 1 10 000 solution (1 mg
epinephrine). -

.

K H- . -- . .:.
Epinephrine is an adrenergic agonist: ° -Adreftergic effects inerease myocardial blood flow.

- 5

B-Adrenergic effects increases myocardial (':dn;cractility ™ "

Indication: VF/VT, electromechanieal d}ssomatlou,.:xfentrlcular asys"tole severe bradycardia
unresponsive to atropine or pacn‘lg, severe hypotens10n

Dose: 1 mg IV. Repeat doses,every 3—5 min as necessary: Administration down a tracheal tube
requires higher doses (2—2.5 mg in adults)

Solution to Question 22,
Sodium bicarbomnate’cannot be adrhinistered via the endotracheal route.
The dosage-fo-r"intratrachezﬂ' route is 2-2.5 times higher than the intravenous dose. The drugs
should be diluted in 10 mI'of normal saline or distilled water for adults and 5 ml for children.

When there is no intravenous access, the intraosseous route is preferred over the endotracheal
route because the optimal dose via the endotracheal route is not known. Also, CPR needs to be
stopped momentarily as the drug may be regurgitated up the endotracheal tube during chest
compression.

Solution to Question 23:
Epinephrine and amiodarone are the two main drugs approved by the AHA for the resuscitation
of a cardiac arrest patient.

The first dose of epinephrine 1 mg IV is administered after the 2nd defibrillator shock is delivered
and it is continued every 3-5 minutes.

If this is not effective, 300 mg IV bolus dose of amiodarone can be given and another dose of 150
mg given if necessary
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Solution to Question 24:
According to the post-cardiac arrest care algorithm, targeted temperature management is the
maintenance of a constant target temperature between 32-360C for at least 24 hours.

This is done in post-cardiac resuscitation patients who have achieved return of spontaneous
circulation (ROSC), but are still comatose.

The entire body is to be cooled using a combination of methods like fluid-filled cooling blankets,
ice packs, forced air blankets, cold IV fluids, and/or invasive devices or catheters.

It has been found to be the only intervention that can improve neurological reoovery after cardiac
arrest. It is most beneficial in ventricular fibrillation and pulseless Ventrlcular tachycardla
patients. 9, 5 ." ;

Solution to Question 25: vl - e
Perimortem cesarean delivery should,be considered if'there is no-{;éfurn of spontaneous
circulation in 5 minutes, according to the AHA 2020 Guidelines.

When a pregnant woman is.in- cardiac arltest high- quahty CPR and defibrillation are performed

and epinephrine is administered. The n’laternal cardia¢ arrest team is assembled to look for the

etiology and perform the following interventions;
T

LY

» Maternal interventions: L
 Airway management _ ﬂ__"x; -" 3
* Administration of_ of-'i(:)o% 02

* Placing the BV, above the gi-iaphr.agm
« If the pa-ti‘;nt ison IV nid-énesium - stopping it and administering calcium chloride or gluconate
* Obstetric interventions:

* Continuous lateral uterine displacement

After performing the above-mentioned interventions, if there is no return of spontaneous
circulation (ROSC) in 5 minutes, a perimortem cesarean section is considered.
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Ventilation and O2 Delivery Systems

Question 1:

Which of the following is not a low-flow variable performance device?

a) Nasal cannula

b) Non-rebreathing mask

c) Nasal mask %, .:'
d) Anaesthetic bag . ¢ "
iy . -':- g
Y
'|: ."-\.
Question 2: . L o,

N 2 . ¥
What is the maximum percentage of oxygen that can be.delivered yia nasal cannula?

i & =y
) W )
a) 100 % i i,
b) 90% ) o SN
A g e it
C) 40% y b Ny
d) 10% N "
'\1_\'\' . |
{ X
.
5 ': ':\-.I_

Question 3: » 'y

In which of the following situations should nasal cannula be avoided?
ly

a) Requiring inspiratory ox.ygen flow rate of 45 L/min
b) Minute ventilation of 8 L/min

c) Respiratory rate at 15 breaths/min

d) Tidal volume less than 0.8 L

Question 4:

What is the maximum oxygen concentration delivered by a venturi mask?

a) 20%
b) 40%
c) 60%
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d) 100%

Question 5:

An 18-year-old boy is rushed to the emergency department after having choked on a bone
while eating. He is responsive but unable to speak. What is to be done next?

a) Bag and mask ventilation

b) Endoscopic removal

. . |.
c) Deliver 5 backslaps and 5 chest compressions Wt
d) Perform Heimlich maneuver " ¢ 1
Ny -':- 2
Oy
: '|: ."-\.
Question 6: =l A N

N 2 . ¥
In an intubated patient, after what duration-of endotracheal intubation will you need to

perform a tracheostomy? s _-."-'- a . _} .
a) 2 hours - :-“' Yy \ O
b) 2 days ; Y - : __.'-_'
c) 2 weeks o o b
d) 2 months ‘.-__:"_h' v g
ol
Question 7: 4 - ; *»
L L9

. -
Which of the following is not an indication for mechanical ventilation?

a) Arterial oxygen tension &lIt; 50 mm Hg
b) Arterial CO2 tension &lt; 50 mm Hg
c) Tidal volume &lt; 5 ml/kg

d) Vital capacity &lt; 15 ml/kg

Question 8:

Which of the following is associated with respiratory alkalosis?

a) Assisted control mode ventilation

b) Controlled mandatory
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c) Pressure controlled

d) SIMV

Question 9:

You are planning to wean a patient off mechanical ventilation. Which of the following is not a
criterion to do so?

a) Tidal volume of 5 ml/kg
b) Vital capacity of 5 ml/kg ~._';.-_|":::' :
e,
¢) Minute ventilation of 10L/min - o L
I::.I"l. ."'::q_.-
d) Inspiratory pressure of —25 cm H 2 O oy e
s - g
- g
i o L0
. _ . Y
Question 10: Y 2 £

N, . . " H‘H'
Following a road traffic accident, n"-u;-l%'esponsiw.:_"'young man v?h‘é brought to the emergency
room. In order to declare him a}:brain deq%;w%ich of thg{dﬂo'wing criteria can be used?
g, S & J g Y

a)2,3and 5 I ! ff; X
. A
b) 1, 2 and 4 -~ Ve
“'“l._H'“I:' -..:q
c)1,3and5 "::;" s
d) 2, 3 and 4 O ol
) o
1':9' O
x':-« \ ‘*F
Answer Key
Question No. Correct Option

1 d
2 c
3 a
4 c
5 d
6 c
7 b
8 a
9 b
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Detailed Explanations

Solution to Question 1:

Anaesthetic bag or the bag-mask-valve system is a high flow fixed performance system - the
delivered FiO2 is not affected by changes in ventilatory level or breathing pattern of the patient
and thus deliver accurate oxygen concentration. It is of two types: the self- 1nﬂat1n%bags with a
reservoir of 1.5 L and the non-self-inflating bags with a reservoir of 1, 2 or 3 L= o

The disadvantage is high cost and poor patient tolerability due to high ﬂo¥é’ ’i"he other fixed
performance devices include venturi mask, air- entralmngfh"b‘Buhzers an,__ gh flow air oxygen

systems. .,.i-gﬂ_
= "-\.

The nasal cannula, non-rebreathing mask, ang ndsal mask areﬂo‘w flow Varl,élb_le performance
systems. Oxygen is delivered at a low, fixed-flow which is on-}y'a portion fthe inspired gas
mixture. They are cheap with better patlen-t tolerablhty,:’_fhe dlsadvangage is that the FiO2
delivered cannot be accurately pred}e’fe:d so they a;_é- suitable for .R'.atlents with stable breathing
patterns. A, L

Fixed performance systems Variable performance system
s

Examples:venturi maskair-en | Examples:nasal cannulanon—

training nebulizershigh flow | rebreathing masknasal mask

air oxygen systemsanaestheti

(7 cbag

", ~ o™
i el

Solution to Question 2:

The nasal cannula is a low flow variable performance oxygen delivery system that can achieve a
maximum inspired oxygen concentration of 40-50 % if flow rates are greater than 10L/ min for
short periods.

Flow rates greater than 5 L/min are not tolerated because of the discomfort associated with this
high flow entering the nasal cavity and also due to drying and crusting of the nasal mucosa.

At flow rates of 3-4 L, it can provide an inspired oxygen concentration of 30-35%.

In mouth-to-mouth resuscitation, the percentage of oxygen delivered is 16%.

Solution to Question 3:
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A nasal cannula is a low flow variable performance oxygen delivery system. It is not suited for
patients requiring high FiO2 or inspiratory oxygen flow rates greater than 40 L/min for which
devices like venturi mask, anaesthetic bag, air-entraining nebulizers, or high flow air oxygen
systems are preferred.

Indications of a nasal cannula and other low-flow oxygen delivery systems include
» Minute ventilation &It; 8—10 L/min

* Breathing frequencies &lt; 20 breaths/min

« Tidal volumes (V T ) &lt; 0.8 L

* Normal inspiratory flow (10-30 L/min).
I;:': ]
55

o e
Solution to Question 4: _-.,,':.]':' O
o i
Venturi mask is a high-flow, fixed-performance ,%" n deliver_'x-gg_f’stem and t_'h‘:e highest oxygen
concentration (FiO2) delivered is 60% at % ate of 15 L/min. b
¢

. . - . i 3 ":i- 5 .
It is available in different colors, with the.green valve vgﬁ?un mask pr.gs'ﬁ ing 60% FiO2.

This is useful with patients who Eem_i‘r‘-é‘greater Er,,_-02 such as CEE_’_D patients, where it is important

to provide controlled oxygen
P xyg. e ® '-.."-.""-l--_.':l e

I__I

Blue 24 2
White 28 4
Orange 31 6
Yellow 35 8
Red 40 10
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Green 60 15

Solution to Question 5:

In a choking child (more than 1 year old) or an adult, the first step to be done is to perform
Heimlich maneuver which involves delivering abdominal thrusts.

The rescuer should stand or kneel behind the patient and wrap his arms around the patient’s
waist. A fist is made with one hand and using the other hand, the fist is driv ato the patient’s
abdomen with a rapid, forceful upward thrust so as to dislodge the foreigr.;é)__o y. This is continued
until the foreign body is expelled or if the patient bec nresponsi

If the patient becomes unresponsive, immediatelyé@rh't CPR. "-.I'E" .

&Y

In a choking infant who is responsive, 5 back slaps between the shoulder blades and 5 downward
thrusts on the chest are given in order to dislodge the foreign body.

If the patient becomes unresponsive, immediately start CPR.
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Solution to Question 6: — *, L
-, L)
, |H:lI W i 1“'

Tracheostomy is performed 1n-Qr-i"'1ntubated patlent after 2- 3 uﬂeeks

This is because if an orotraella'eal or nasgtb@cheal tube 1s_1-eft in situ for more than 2-3 weeks, it

results in subglottic stenosis. ..'-._.'- o

Hence it is ideal to replace the eIId'o"tracheal tubé with a cuffed tracheostomy tube.
W

o
If on intubation, it is perceived that the patient may require intubation for a period longer than 2
weeks, then tracheostoqigt-éan be per;ﬁfgt,_rned soon after intubation.

1

Tracheostomy hagibeen found to;reduce the incidence of pneumonia, the duration of mechanical

Ventilationl,‘ an_(l the lengthk(g_fétay in hospitals for patients with major head injuries.
"'.H_ i

Solution to Question 7:

Arterial CO2 tension &lIt; 50 mm Hg is not an indication for mechanical ventilation.
Indications of mechanical ventilation:

Directly measured indices

* Arterial oxygen tension &lt;50 mmHg on room air

* Arterial CO2 tension &gt;50 mmHg in the absence of metabolic alkalosis

Derived indices

» PaO2 /FiO2 ratio &lt;300 mm Hg

» PA—a O2 gradient &gt;350 mm Hg

* Vd /Vt &gt;0.6
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Clinical indices

* Respiratory rate &gt;35 breaths/min

Mechanical indices

* Tidal volume &It;5 mL/kg

* Vital capacity &lt;15 mL/kg

* Maximum Inspiratory Force &gt; —25 cm H 2 O

Solution to Question 8:

Respiratory alkalosis can occur in Assist Control Mode Vemil_ation

0

Variables set by Us
er (Independent)

Tidal volumeVentil
ator rateFio2PEEP
levelPressure limit

Tidal volumeMand
atory ventilator rat
eFio2PEEP levelPre
ssure limitSpontan
eous breaths betwe
en assisted breaths

Inspiratory pressur
e levelFio2PEEPPre
ssure limit

Inspiratory and exp
iratory pressure lev
elFio2

Variables Monitore

Peak, mean, and pl

Peak, mean, and pl

Tidal volumeRespir

Tidal volumeRespir

d by the user (Depe | ateau airway pressu | ateau airway pressu | atory rateVEABG atory rateVEABG
ndent) resVEABGI/E ratio | resVEABGI/E ratio
Trigger cycle limit Patient effortTimer | Patient effortTimer | Pressure limitInspi | Pressure limitInspi
Pressure limit Pressure limit ratory flow ratory flow
Advantages Patient controlGuar | Patient controlCom | Patient controlCom | Patient control
anteed ventilation fort from spontane | fortAssures synchro
ous breathsGuarant | ny
eed ventilation
Disadvantages Potential hypervent | Potential dysynchro | No timer backupPo | Mask interface may
ilation(Leading to r | nyPotential hypove | tential hypoventilat | cause discomfort a
espiratory alkalosis) | ntilation ion nd facial bruisingLe

Barotrauma and vol
utraumaFEvery effec
tive breath generate
s a ventilator volum
e

aks are commonHy
poventilation

Solution to Question 9:

Weaning off mechanical ventilation is indicated when vital capacity is &gt;10 mL/kg.
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Solution to Question 10:

Absent spinal cord reflex and decorticate posturing are not criteria for brain death. The
statements 2, 3 and 5 are correct.

Brain death is defined as the irreversible cessation of all brain function. Spinal cord function
below C1 may still be present.

Brain death criteria can be applied only in the absence of:

* Hypothermia

« Hypotension

» Uncorrected metabolic or endocrine abnormalities 2.1

* Neuromuscular blockers i

— S

 Drugs known to depress brain function. o, B

Generally accepted clinical criteria for brain death ifelude the following:
* Coma L o 0y ! ..ﬁ-

» Absent motor activity, including no decerebrate or deedrticate postun_i_hé'
» Spinal cord reflexes may be preserved'- o o

* Absent brainstem reflexes, 1nclud1ng no puplﬂary, corneal vestlbulocochlear (caloric), or gag (or
cough) reflexes e X

» Absence of ventilatory effort with the‘ arterial CO2 tension &gt;60 mm Hg or 20 mm Hg above
the pretest level (positive apnea test) I

Confirmatory test ﬁndlngs (not mandatory but may assist in diagnosis)

* Isoelectric electroenc:‘ép"halogram -.; i

* Absence of bralns-tem auditory evoked potentials

« Absence.0f cerebral perfusmn as documented by angiographic, transcranial Doppler, or
radioisotopic studies %
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Depolarising Muscle Relaxants

Question 1:

Which of the following statements is false regarding succinylcholine?

a) It produces both phase I and phase II block

b) It raises intracranial pressure

c) Precurarization reduces fasciculations and myalgia associated with Sch -
d) It is a non—depolarizing muscle relaxant " ¢ \
R I-._- .._.:\-_ i
Y
: '|_: ; ."-\.
Question 2: e A - 5
i 1 .
Which is the shortest acting muscle relaxant? & 5 A
: WOy Rt Fi
a) Vecuronium i
b) Pancuronium ) o SN
J A it
c) Suxamethonium "8 oL
d) Pipecuronium M "
L e e ]
-‘h.... P 1.
e gt |

Question 3: » 'y
In a road traffic accident vjct}'rfl' with a GCS of 8/15, rapid sequence intubation is planned.

Which of the following museéle relaxants is used here?

a) Atracurium
b) Mivacurium
¢) Rocuronium

d) Succinylcholine

Question 4.

Which drug produces phase II block?

a) Atracurium

b) Pancuronium
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c) D-tubocurarine

d) Suxamethonium

Question 5:

Which of the following statements regarding depolarising muscle relaxants is false?

a) Causes muscle fasciculations

b) Phase I block cannot be reversed by neostigmine

c) Depolarised muscle fibres are unresponsive to other stimuli o o
d) Fade is seen in phase I block e o
x IH. = e
.
Question 6: e il .

a1 . --\.

A 70 kg athlete was posted for surgery n her injured’ rotator cuff Stie was administered a
total of 640mg of succinylcholine by ifitérmittent dosmg Dur1ng~recovery, she was unable to
respire spontaneously and move-her limbs, What is the mostiikely reason for this?

- K

a) Muscular weakness due to fasciculq{_i@nlproduced by Stccinylcholine
b) Undiagnosed muscular dystrophy and muscular weakness
c) Phase II blockade prodgcga By succinyl ¢holine

i

d) Pseudocholinesterasq't-i"eﬁciency ingfeasing action of succinylcholine

e =

H SN, .
Question 7: ™, o)

The anesthetist asks you to administer succinylcholine to a patient in the OT and warns you
to monitor the dose carefully to prevent the development of a phase II block. Which of the
following is incorrect regarding this phase of the block?

a) Presence of fade phenomenon

b) Presence of post tetanic facilitation

c) Preceded by muscle fasciculation

d) Can be reversed by cholinesterase inhibitor

Question 8:
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Which of the following skeletal muscle relaxants exhibit the following response to the ‘train of
four protocol' used in the clinical assessment of neuromuscular blockade?

No drug Skeletal muscle
relaxant

(TOF-R=1.0) (TOF-R=1.0)

T111 TT11

Supramaximal twitches (2Hz, 0.2msS)

: — '.H- t 1‘“ -: :
* L" -\.- . ' ] -
a) d-Tubocurarine L y A s | :—:"
b) Mivacurium P, e -
i o E % e,
c) Succinylcholine P, P '
d) Atracurium oo e
p ) L
_\‘.—\.\_ L l
{ ol
. - 4 o)
Question 9: L o
. L
Y By
Which drug stimu‘.lhtes the autenomic ganglia?

Ty o L
a) D-tubocurarine J

b) Succinylcholine
¢) Pancuronium

d) Vecuronium

Question 10:

Which of the following muscle relaxants does not require the administration of a block
reversal agent following surgery?

a) Succinylcholine
b) Pancuronium

¢) Rocuronium
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d) Vecuronium

Question 11:

Which of the following adverse effects are not attributed to succinylcholine?

a) Hypokalemia
b) Masseter spasm
c) Increased intracranial pressure

d) Arrhythmias o,

Question 12: W, C

g, h B
"
L i

While inducing anesthesia, you noticed the pa{tient's eyelids v;fere twit_c}giﬁig.LA few hours
post-op, she complains of generalized body.ache. Which muscle relaxant was likely
administered to her? L el gL et _ -:'

a) Atracurium \ W A

b) Mivacurium s

¢) Suxamethonium % N

d) Pancuronium

Question 13: 4k : N

= A oy, N
5 k

'H. 5 %
You are about to administer"'succinylcholine to a patient before intubating him when your
senior asks you to administer a non-depolarizing muscle relaxant before doing so. He says
this will prevent muscle fasciculations. Which drug do you choose for this?

a) Pancuronium
b) Atracurium
¢) Rocuronium

d) Vecuronium

Question 14:

Which of the following patients are not at risk of hyperkalemia from succinylcholine?

a) Patient of muscle dystrophy
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b) Patient with 45% burns
c) Patient of spinal cord injury

d) Patient of myasthenia gravis

Question 15:

Which of the following adverse effects would you not expect while using succinylcholine as a
muscle relaxant for a surgery being done under general anesthesia?

a) Increased intra ocular pressure o,
b) Increased intra cranial pressure ~ o \
e, o,
c) Hyperkalemia _‘-.:“. %,
d) Decreased intragastric pressure Fa o - \
L1 ) A
hl - y iy _.I | o 'H:
Question 16: P T o o
Oy ) W o

Which of the following conditioxis does ngt_reciuce the activity of butyrylcholinesterase?

J e it

a) Liver disease y o Wy
b) Pregnancy o g
b -
c¢) Malnutrition _‘:__'u. Y
d) Renal disease 1.:“:“" o
e ™
i '-:-]_. -\._"'\_.\'
) 5 !

Question 17 "

Which of the following drugs potentiate the action of succinylcholine?

a)2,3,4.5
b)1,3,5
C)1, 2,4
d)1,2, 3,4

Question 18:
What is the next line of management in a patient diagnosed with succinylcholine apnoea?

a) Increase the dose of succinylcholine
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b) Administer neostigmine
c) Fresh frozen plasma transfusion

d) Continue mechanical ventilation

Question 19:

A 5-year-old child was given intravenous succinylcholine for rapid sequence intubation at a
dose of 0.5 mg/kg. During intubation, a masseteric spasm was noted. Temperature and BP
were normal. What would be your first line of management? O*

a) IV dantrolene

b) Cool the child by using cooling blanket - ) )
'
c) Stop intubation % P
d) Increase the dose of succinylcholine ~ « _'.'“h A ) 3
-~ .\-_'. - I: i - i 7 { . L
Question 20: y "‘ F o

e |. : . :..h'
During a pre-op evaluation, a-patient télls you he had.been kept on a ventilator for 2 days
following his previous surgery. Theré.are similar instances in his family history. The reports
from his previous surgery reveal his'dibucaine/iumber to be 20. What is this number used to

assess? i e {
'\u\_\. L

Pt g .J
a) Concentration of butyrylcholinesterase
b) Concentrat_i@ri of acetyl cholinesterase
= A oy, Y
c) Genetic¢'make up of an. individual with respect to butyryl cholinesterase

d) Concentration of ACh receptors

Question 21:

In a patient with a Dibucaine number of 20, which of the following drug/s are to be avoided?

a) Only 1

b) 1, 2 &amp; 5
C) 1 &amp; 4
d) 1, 2 &amp; 3

Question 22:
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Which selective GABA-B receptor agonist is used as a muscle relaxant?

a) Diazepam
b) Clonazepam
c¢) Flumazenil

d) Baclofen

Question 23:

o]

Which of the following muscle relaxants decreases calcium release from sar;cop-lasmlc

reticulum? = y
Ny ] ._-':- -
a) Succinylcholine i
|.\. ."'\.
b) Dantrolene el N ,
| i L
c) Vecuronium g _ Pt
d) Decamethonium T ' L
s 5 ) e Ty Y
. y ) W o s
-_.\.. Ly e
. T E % 5
Question 24: ] N

You are planning to admlmster_Q ﬁon depolarlsmg muscle relaxant to a patient. Which of the
following will you not choosg'?

1. .,
L :
a) Pancuronium W >
b) Rocuromum o
oy, N
xam n1 m .
c) Suxa e.t_'_ho u )

d) Vecuronium

Question 25:

A 72-year-old man with a history of a stroke 8 years prior presents with a displaced humerus
fracture. He is planned for open reduction and fixation. Which muscle relaxant is to be
avoided in him?

a) Succinylcholine

b) Atracurium

¢) Mivacurium

d) Cisatracurium
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Answer Key

Question No. Correct Option

1 d
2 c
3 d
4 d 2"
'-._';.-_| a
5 d .;.'_i-
6 c
7 C
8 c i1
L P
9 b
10 a
11 a

[y
N
(@]

13 c

14 d

15 d

16 d

17 d

ol 18 d
-..,.':.ﬁ = 19 d
20 c

21 c

22 d

23 b

N
N
o

N
al
<8}

Detailed Explanations

Solution to Question 1:

Succinylcholine is a depolarizing muscle relaxant.
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Option A: It produces both phase I and phase II block (at a higher dose).

Option B: Succinylcholine can produce a rise in intracranial pressure as a result of increased
cerebral blood flow due to muscle fasciculations.

Option C: Precurarization is the administration of a small dose of a non-depolarizing
neuromuscular blocking agent, a few minutes before Sch to minimize complications like
fasciculations, post-operative myalgia, rise in intragastric pressure, and rise in ICP.

Solution to Question 2:
Suxamethonium (succinylcholine) is the shortest-acting muscle relaxant. e, .
It has a rapid-onset (30-60secs) and short duration of action (typically lessithan 10 min) due to
rapid hydrolysis by butyrylcholinesterase (plasma cholinésterase or psetidocholinesterase).

. " -
" [ i . 3

] —~ - 5

Solution to Question 3: ' P 5

5

g T . i 4 : = % . .
Succinylcholine is the muscle relaxant of choice for rapid sequeneé intubation. Although
succinylcholine causes increase, in“ICP, it is used in rapid sequence intubation.

Succinylcholine has a rapid onset of act,io"n and is the shortest acting muscle relaxant. It provides
muscle relaxation within 30-60 seconds: '

If succinylcholine is contraindicated, then the non-depolarizing muscle relaxant, rocuronium can
be used. h

o Ry o
.H.h-

ey, T,

i

Solution to Question 4: =t

Suxamethonium (also knol\'?vn as succinylcholine) produces both phases I and II blocks.
Suxamethonium is a depolarizing muscle relaxant.

Mechanism of depolarizing blockade:

* Phase I block - continuous endplate depolarization and subsequent muscle relaxation.

« Phase II block - seen with a single, large dose, repeated doses, or a continuous infusion which
can lead to desensitization of the receptors resulting in the prolonged neuromuscular blockade.

Phase II block has features of a non-depolarizing blockade. But 'phase IT' is specifically used for
depolarizing blockade by succinylcholine.

Solution to Question 5:

Fade is seen in the non-depolarising phase II block caused by depolarizing muscle relaxants.
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Depolarising neuromuscular blockers result in prolonged depolarization with a brief period of
fasciculations (repetitive excitation) followed by blocking of neuromuscular transmission and
flaccid paralysis. This is termed as phase I block and cannot be reversed by neostigmine as the
membrane is in a depolarised state.

The depolarised nerves are unresponsive to other stimuli during this period.

As the concentration of the drug and time increases, the block may convert slowly to a
non-depolarising phase II block. Fade can be seen in this phase. The phase II block is reversible
by neostigmine but is difficult to predict and usually avoided in clinical conditions.

'L_'r i
Solution to Question 6: o, S
il
The most likely reason which led to this scenario is phasqz'{‘blockade p;\t-sii-t-}ced by
succinylcholine. o B L)

l...‘-\'\.\_.ﬂ- L
Phase II block is clinically seen with the dose &gt’s. g/kg. It i_S_1S'Gel’T with a single large dose,
repeated doses, or a continuous infusion of S¢h.which can lead'to desensigiz_at'fon of the receptors

resulting in a prolonged neuromuscular b__lbdkade. o % T O
- !
Causes of prolonged apnea includes = LA - L
l'l-\. - |. s
* Atypical/pseudocholinesterase, déficiency - can'result in aprnea even with a normal dose of
succinylcholine Lt i |._':'. e

* Altered response of endplate to deg__o_'lafizing relaxziln"t (myasthenia gravis)
+ Accumulation of succinylchg‘_l.i,xié‘ie;ading to p_}ql'h"se IT blockade

Fa,
Note: Although options Az_:'lé':-and D can lead to prolonged apnea, in the above case scenario, the
patient has received ~ ] /kg of suceinylcholine. Hence, the most probable diagnosis is phase II
blockade leading to"prolonged apnea.

= (]
e oy, N
" &
My el

Solution to Question 7:

Phase I depolarizing block is preceded by muscle fasciculation.

Note: Cholinesterase inhibitors are not routinely used to reverse phase II blockade as certain
individuals have abnormal cholinesterase activity (due to genotypic variations). Their response to
cholinesterase activity is unpredictable. Thus a wait and watch policy is implemented where the
patient is put on a ventilator (100% 02) and observed for 24-48 hours until spontaneous reversal.

Depolarizing block Non-depolarizing block

No fade during repetitive sti | Fadeduring repetitive stimula

mulation tion (tetanic or Train Of Four)

No post-tetanic facilitation Post tetanic facilitation(poten
tiation)
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Block antagonized by rapidhy | Block can be antagonized by

administering acholinesteras
e inhibitorlike neostigmine.

drolysisdue tobutyrylcholines
terase/plasma cholinesterase

Solution to Question 8:

Succinylcholine exhibits the above-given response to the ‘train of four protocol' used in the clinical
assessment of neuromuscular blockade. "

Train of four protocol is one of the methods used in the clinical assessment of_'hé'ﬁ'romuscular
blockade. It is done by stimulating the ulnar nerve with a mulus and w t_ph ng the contractile
responses in the adductor pollicis muscle. Four succe E:étlmuh of 2HZ’*%1"ength are given at
fixed time intervals and the response achieved is pl.o\t,;};ﬁas a graphq;:"h

.

No drug Pancuronium
(competitive block)
(TOF-R=1.0) (TOF-R=0.5)
Fade
T3
R XXX

t""

Test of four protocol

Succinylcholine
(Depolarizing
block: phase 1)

(TOF-R=1.0)
No fade

o

Supramaximal twitches (2Hz, 0.2mS)

©MARROW

Fade phenom
enon

Present

Phase 1: AbsentPhase 2: Pres
ent

Mechanism

Initial stimulus: Amount of A
ch released is large enough to
compete with the drug at the
motor endplate causing max
imal contraction of the muscl
e.Successive stimuli: Amount
of Ach released is insufficien
t to compete with the drug an
d results in sequentially dimi

nished contractions

Phase 1: No competition betw
een Sch and Ach. Sch acts lik
e Ach at its receptors, but is
not as easily metabolized by
acetylcholinesterases resultin
g in persistent depolarisation.
Phase 2: When the dose of Sc
h is increased maximally, it a
Iso exhibits a fade phenomen
on.
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Solution to Question 9:

Succinylcholine stimulates the autonomic ganglia.
 Parasympathetic ganglion (vagal ganglion) - bradycardia
» Sympathetic ganglion - hypertension and tachycardia.

Pancuronium causes tachycardia by blocking the cardiac muscarinic receptor and not by
stimulation of autonomic ganglia.

D-tubocurarine blocks the autonomic ganglia. Whereas vercuronium does not act on autonomic
ganglia.

Solution to Question 10: ok _-ﬁﬁ'

Reversal of neuromuscular blockade is usually not 'n_éedéd in cases where succinylcholine is used,
as it is rapidly metabolized by pseudocholinesterase resulting ifi.a short duration of action.

Cholinesterase inhibitors can prolong netiromuscular blockad-é produced'by succinylcholine by
increasing neuromuscular junction ACh concentration and inhibiting ‘the
pseudocholinesterase-induced metabohsm of sudeinylcholine. ' s

™

Solution to Question 11:

Y i LY
Succinyl choline produces _hyﬁei‘l%alemia nothypokalemia.
Use of succinylcholine-inz:"reases the plasma K+ levels by 0.5 mEq/L. This increase in K+ is well

tolerated by healthy individuals but eould be deliterious in patients with severe metabolic acidosis
and hypovolemla

=4

i ;
5% I_.

Solution to Question 12:
The muscle relaxant administered was likely suxamethonium (succinylcholine). It is associated
with muscle fasciculations and myalgia.

Administration of a non-depolarizing muscle relaxant like rocuronium prior to succinylcholine
(precurarization) is effective in preventing fasciculations and reducing postoperative myalgias.

Solution to Question 13:

Rocuronium is the agent of choice for precurarization.

Precurarization is the administration of a small dose (10% of ED95) of a non-depolarizing
neuromuscular blocking agent, a few minutes before succinylcholine to
minimize complications like fasciculations, postoperative myalgia, and rise in intragastric,
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intraocular, and intracranial pressure.

Rocuronium is ideal because it has a rapid onset of action (90 seconds), which is comparable with
succinylcholine and is very effective in decreasing fasciculations and postoperative myalgias.

Solution to Question 14:

All the given conditions except myasthenia gravis are associated with the risk of hyperkalemia
from succinylcholine (SCh)

In patients with myasthenia gravis:

* Depolarizing muscle relaxants (SCh) - resistant o

» Non-depolarizing muscle relaxants - hypersensitive |__' o

All the other options include conditions that can haye' preexisting hyperkalemla Thus, the
succinylcholine-induced release of potassium from skeletal musc].es may lead, to catastrophic
hyperkalemia in these patients. o e

kA o
Solution to Question 15:

s k
Succinylcholine increases 1ntragastr1c p'r.essure This 1s hkely due to fasciculations of the
abdominal skeletal muscle. L

Solution to Question 16 _ "

The renal dlsea§e does not a.ffeet the activity of butyrylcholinesterase.

Butyrylcho'hnesterase is t’he enzyme that degrades succinylcholine. It is synthesized in the liver
and found in the plasma.

Reduced butyrylcholinesterase activity is seen in:
* Liver disease

* Pregnancy

 Malnutrition

* Old age

* Drugs like - oral contraceptives, monoamine oxidase inhibitors, echothiophate, cytotoxic drugs,
anticholinesterase drugs, and metoclopramide.

Decreased butyrylcholinesterase is not a major concern in clinical practice because even a large
decrease in the enzyme activity will produce only a slight increase in the duration of
neuromuscular blockade.
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Solution to Question 17:

Calcium causes resistance to neuromuscular blockade caused by succinylcholine.

Neostigmine being an anticholinesterase leads to inhibition of acetylcholinesterase. This results in
a higher ACh concentration at the nerve terminal, which intensifies depolarization.

Neostigmine, oral contraceptive pills (OCPs), metoclopramide, and aminoglycosides
(streptomycin) can potentiate the paralysis produced by succinylcholine.

Solution to Question 18: ;

The mainstay in the treatment of succinylcholine apnea due to atypical pseudocholinesterase is
to continue mechanical ventilation until muscle function returns to normal by clinical signs.

Option B: Administration of neostigmine is controyersi"al as the effeets-‘may be transient, possibly
followed by an intensified neuromuscular blockade . "

Option C: Fresh frozen plasma can augment the patlent S endogenous plasma
pseudocholinesterase activity but is not recommended beCause of the rlsk of iatrogenic viral

infections. e | \ o

e hy
Note: If human plasma cholmesterase is available, it can be glven to reverse neuromuscular
blockade. - .

Solution to Question 19: _
b
The first line of manaieihent in this ¢hild would be to increase the dose of succinylcholine.

The incidence of miscle spasms without any symptoms and signs of malignant hyperthermia
frequently westilts from an ffiadequate dosage of succinylcholine. Succinylcholine dosage for
intubation is 1-2mg/kg ™4,

Conditions to be ruled out in isolated masseteric spasm:

« Inadequate dose of succinylcholine (less than the recommended dose of 1 mg/kg)
 Inadequate time for the onset of succinylcholine action

* Duchenne muscular dystrophy, myotonia congenita, and other muscle disorders
» Temporomandibular joint dislocation

Confusion-buster: Although an increase in the tone of the masseter is considered to be an early
indicator of malignant hyperthermia, this finding is not consistently associated with it.

Solution to Question 20:

Dibucaine number indicates the genetic makeup of an individual with respect to
butyrylcholinesterase. It is a qualitative measure that measures pseudocholinesterase function but
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not the amount of enzyme.

A patient with normal pseudocholinesterase has a dibucaine number of 80; whereas a homozygote
for an atypical enzyme will have a dibucaine number of 20.

Therefore, the adequacy of pseudocholinesterase can be determined quantitatively in units per
liter - in the laboratory

Solution to Question 21.:

Succinylcholine and mivacurium are eliminated through hydrolysis by plasma cholinesterases.
Thus, in a patient with a low Dibucaine number, both of these drugs should be: aveided. Both
drugs can cause prolonged apnea in patients with atypical plasma chohnesterase

Dibucaine number refers to the percentage of 1nh1b1t10_nudf pseudocholihésterase activity.

Solution to Question 22: 4 F i o
g T i ¥ . = i .
Baclofen is a centrally acting selective GABA-B receptor agonist used as a muscle relaxant. It
hyperpolarizes neurons by increasing potassiums conductancé-and altering calcium influx.

Centrally acting muscle relagants reduee skéletal musclé’tone by a selective action in the
cerebrospinal axis without altering cornsciousness:,

Classification of centrally acting rhuscle relaxants:

* Mephenesin congeners - -mephenesm carisoprodol, chlorzoxazone, chlormezanone,
methocarbamol. ~ :'- -
* Benzodiazepines™.diazepam and'others.

» GABA mimeti¢ - baclofen; thiocolchicoside.

* Central ° 2 receptor agonl}st - tizanidine.

Solution to Question 23:

Calcium release from the sarcoplasmic reticulum is decreased by dantrolene.

It is a direct-acting skeletal muscle relaxant that acts on the RyR1 (ryanodine receptor) calcium
channels in the sarcoplasmic reticulum of skeletal muscles and inhibits calcium-induced calcium
release. It results in the uncoupling of membrane depolarization and muscle contraction.

IV dantrolene is the drug of choice for malignant hyperthermia which is due to the persistent
release of calcium from the sarcoplasmic reticulum.

Solution to Question 24:
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Suxamethonium or succinyl choline is a depolarizing muscle relaxant. All the other options are
non-depolarising muscle relaxants and so can be chosen here.

Solution to Question 25:

Succinylcholine is avoided in patients with a history of stroke, due to the risk of hyperkalemia.
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Non-Depolarising Muscle Relaxants

Question 1:

What is the mechanism of action of the curare group of muscle relaxants?

a) Persistently depolarizing at neuromuscular junction
b) Competitively blocking the binding of ACh to its receptors
c) Repetitive stimulation of ACh receptors on muscle endplate I

d) Inhibiting the calcium channels on presynaptic membrane

Question 2: = h, T .

Following administration of which of the followmg neuromuscular b'lockers is a patient is
likely to recover fastest? b S B el -_-.,.

a) Atracurium \ N L

b) Cis-atracurium

¢) Mivacurium %

d) Rocuronium

Question 3:

™ oy, Y
2 "- k

Which of the followmg non- depolarlsmg neuromuscular blockers has the fastest onset of
action?

a) Succinylcholine
b) Mivacurium
¢) Rocuronium

d) Vecuronium

Question 4:

Which of the following is not a property of gantacurium?

a) Mixed-onium fumarate compound

b) Undergoes enzymatic degradation
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c) Adduction products formed with L-cysteine

d) Available as lyophilized powder

Question 5:

A 33-year-old lady with infertility is taken up for laparoscopic ovarian drilling in outpatient
surgery. Mivacurium is administered under daycare anesthesia. Why is this drug preferred in
this scenario?

a) Rapid absorption .,
b) Rapid hydrolysis . &
ol T 2! '.-\..-
c) Rapid excretion ] )
iy
d) Rapid conjugation 4 ¥
e Y ,
X ':_ .' 1 24 o
i N = - T, 'H.-
Question 6: e o )
k" -'“H et J %-_:"

Which of the following is an incorrect statement regarding mivacurium?
i e T

a) Can be used in a case of taised ICP_-_:'- . 2
b) Metabolized by pseudocholines_te’f'é'se N

T |

c) Causes histamine releaser_ o

d) Elimination is kidr.l__e)g'-f:hiilction dep__gﬁdent
5 b il e
- ) -'\-\. e
'-.\-]_ oy, N

1 .'I-.-I .
Question 7: ™%, wy

Which of the following drugs is least suitable for muscle relaxation in long procedures?

a) Doxacurium
b) Cis-atracurium
¢) Pancuronium

d) Pipecuronium

Question 8:

Which of the following muscle relaxants can cause seizures?

a) Atracurium
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b) Mivacurium
¢) Pancuronium

d) Rocuronium

Question 9:

Which of the following is incorrect regarding atracurium?

a) Mixture of 10 optical isomers

b) Safe in asthmatics o, S
il
c) Undergoes spontaneous non-enzymatic degradation ()
. . B B . 1 I'l_' - -'.-.\-\.-.\"
d) Chemically incompatible with thiopental T, ) ]
T N,
b LN h
X L 2 1 24 W
Question 10: ) ~ N
. = -\._"-\. 'l‘\. L
L -u_"‘-l. I;.I. 1 - 1-.
Which of the following drugs does.not have a stetoid ring in its'structure?
. F -\..:'- g, .:.‘\_.

a) Vecuronium - : o F

b) Pancuronium v '_"" P _'-"

c) Atracurium S Fa .;1"'

d) Rocuronium T ¥ J

_"-:\.\_:'\"'\..- :\_-: i
5) ™
Question 11 ) et
‘-‘h . I.-

Which of the following is a true statement regarding cis-atracurium?

a) No laudanosine production
b) Less potent than atracurium
c) Contraindicated in renal failure

d) No histamine production

Question 12:

A 7-year-old child is posted for an elective tonsillectomy. Which drug will you use to facilitate
his intubation?

a) Vecuronium
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b) Rocuronium
¢) Suxamethonium

d) Pancuronium

Question 13:

Which is the ideal muscle relaxant for a 2-day old neonate planned for surgery?

a) Succinylcholine
b) Pancuronium N,

¢) Rocuronium

d) Atracurium ) \
: II.\. .'\.\.
o L% .
. i 2 1 24 W
Question 14: 4 ) oo
L - - . N
. . L -u_"‘-l. / - l;-' 1 .._:-.
Which of the following muscle relaxants is vagolytic? C .
. --.h H.-- ! .:1-
a) Pancuronium e o i
i | 1 - L !
b) Atracurium v '_"' W y
c) Mivacurium ™ 3 __'1"
d) d-tubocurarine .,:-_ - o J
Oy o
5 b il e
— -H-h 1
Question 15:¢ ) ot
'L-‘h - I.-

A 50-year-old man with a hi.story of myocardial infarction 1 year back presented with acute
abdominal pain. He is found to have a perforated peptic ulcer and is planned for an
emergency laparotomy. Which muscle relaxant would you choose to use in him?

a) Succinyl choline

b) d-tubocurarine

¢) Pancuronium

d) Vecuronium

Question 16:

While conducting a pre-anesthetic check, you note the patient's creatinine to be 2.3 mg/dl.
Which muscle relaxant is to be avoided in her?
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a) Pancuronium
b) Atracurium
¢) Mivacurium

d) Cis atracurium

Question 17:

Which of the following is an incorrect statement concerning rapacuronium?

a) Rapid onset and short duration of action ",

b) Minimal cardiovascular side effects

c) Safe in asthmatics ) \
.. M o
d) Non-depolarising muscle relaxant _H',_ . Fal 's-.
| i L
|- | . - £ e
. -l - == 1 '\-\.-
Question 18: e | LA >

Which of the following drugs p:f:)'duces maxi_'m';lm ganglion. i)-l-ockade?

a) Succinylcholine v '_"' ' W g

b) Pancuronium " & ;1"

¢) Vecuronium .,:-_ e o 3

o o el
d) d-Tubocurarine _ ™/ 3 O
e ] -'\-\. L
i '-.\-]_ =, Nt
ot !

Question 19: \

A 65-year-old woman suspected to have ovarian cancer is set to undergo a diagnostic
laparotomy under general anesthesia. During the pre-op evaluation, you note that the patient
has a 5-year history of diabetic nephropathy. Which of the following drugs will you prefer to
use in her case?

a) Pancuronium

b) Pipecuronium

c) Cis-atracurium

d) Doxacurium

Question 20:
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A patient with chronic hepatitis B is posted for an appendectomy. His pre-op investigations
show a deranged LFT. Which muscle relaxant will you choose to use in him?

a) Vecuronium

b) Pancuronium

¢) Atracurium

d) Pipecuronium

Question 21: £

Following the administration of a muscle relaxant, a patient developed erythema and flushing
of the face, neck, and upper body, with a drop in bloodnpressure Which drug was most likely
administered? hy G

a) Pancuronium I s =

b) Atracurium

¢) Vecuronium

d) Rocuronium - ! 5

Question 22: al

During recovery from anes_H1e51a WhlGh of the following drugs cannot be used for reversal of
neuromuscular blockade‘?
a) Neostigrqiﬂel- oy
b) Sugaml;ladex
c) Glycopyrrolate
d) Pyridostigmine

Question 23:

Which of the following muscles is the last to recover from the effects of neuromuscular
blockade?

a) Orbicularis oculi

b) Laryngeal adductors

c) Diaphragm

d) Adductor pollicis
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Question 24:

Which of the following is the best sign to assess adequate reversal of neuromuscular blockade
in a patient recovering from GA?

a) Sustained head lift &gt; 3 seconds

b) Protrusion of the tongue

c) Sustained leg lift &gt; 3 seconds

d) Train of four ratio &gt; 0.9 gy

Question 25: i

L L

Neostigmine is administered following a lapafo.scoplc proce‘d,ure to reverse ihe
neuromuscular blockade. This would result in all of the followmg effects in the patient except:
a) Decreasing the breakdown of acet.ylci'lohne at ’the motor end plate
b) Preventing the potassmm éfﬂux from the" call "
c) Increasing the release of acetylchohne at the motor ‘end plate

d) Depolarization at the motor end plate i

Question 26: A _ »
Before shifting a i&étient to the*PACU, the anesthetist administers atropine along with
neostigmine. What is the ptirpose of doing this?

a) Prevent metabolism of neostigmine
b) Block muscarinic side effects
c) Enhance excretion

d) Enhance potency

Question 27:

As you enter the OT, the senior resident asks you to administer Sugammadex to a patient
being shifted to the post-op ward. Which muscle relaxant was likely to have been
administered?

a) Succinylcholine
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b) Mivacurium
c) Atracurium

d) Rocuronium

Question 28:

A patient is given a nicotinic receptor antagonist as a muscle relaxant. Which drug is given

postoperatively to recover from muscle weakness?

a) Physostigmine
b) Neostigmine
c¢) Carbachol

d) Succinylcholin

)

e

2°
L
2
f"-‘}
L
E:'.. A
O

1 b
2 c
3 c
4 b
5 b
6 d
7 b
8 a
9 b
10 c
11 d
12 b
13 d
14 a
15 d
16 a
17 c
18 d
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19 (o

20 (o

21 b

22 (o

23 d

24 d

25 b

26 b

27 d =
28 b II.:"-. 5

o0
Detailed E_?(p;l.éhation_s-; 3 .
Solution to Question 1: & A 2 )
. - I.'\-_'\- 1-1‘\.'\'\.

The curare group of drugs 1nc1udes nOn depolarﬂmg neuromuscuT&r blocking agents that act by
competitively blocking the blndlng of acet;(‘lch'dllne to its r_qlceptors

This leads to a decrease in tHe effect ofbacétylchohne &ri-d thus, neuronal transmission to the

muscle does not occur. _h_'_ v b _“
_l.—-\. Il'.'l
W o
i -
: . P -'
Solution to Question 2..:“ 2y
&
!_

Mivacurium is 'the shortest acfmg non-depolarizing muscle relaxant among the given options.
Thus, the{__astest recovery;s W111 occur on the administration of mivacurium.

Gantacurium is the shortest acting non-depolarizing muscle relaxant.

Solution to Question 3:

Rocuronium has the fastest onset of action among non-depolarising blockers.

Succinylcholine's onset is comparable with rocuronium, but succinylcholine is a depolarising
blocker.

The onset of action:

* Rocuronium- 0.5-2 minutes

* Succinylcholine- 0.8-1.4 minutes
» Mivacurium- 2-3 minutes

* Vecuronium- 2-3 minutes
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Solution to Question 4:

Gantacurium is an ultra-short acting, rapid-onset, non-depolarizing muscle relaxant that
undergoes non-enzymatic degradation.

It belongs to the mixed-onium fumarate group.

L-cysteine adduction results in the formation of a heterocyclic ring that cannot interact with the
Ach receptor in the post-junctional space. The administration of L-cysteine can thus rapidly
inactivate fumarate compounds and reverse neuromuscular blockade.

It is available as a lyophilized powder which must be reconstituted before use. It is unstable as an
aqueous solution.

Note: Atracurium, cis-atracurium and gantacurium undergé non-enzymiatic degradation.

Solution to Question 5: o 0 o

Mivacurium is preferred as it undergoes rapid hydi'olysw by butyrylchohnesterase (plasma
cholinesterase/ pseudocholinestérase).

. . . - B N i .
Mivacurium is a short-actinng muscle relaxant preferrediin day-care anesthesia. It has an onset of
action within 2-3 minutes and a duratien of action,0f"t0-20 minutes.

Patients with atypical pseudochp_l‘i-.nesterase will'have a prolonged duration of the block similar to

succinylcholine administration.

i
_--\.\_' o |

Solution to Q'l'.JeSiIOI’] 6: ot

Ehmmatlon of mlvacurlum is independent of kidney function.

Mivacurium is a short-acting, non-depolarizing muscle relaxant. It is the only non-depolarizing
agent that is metabolized by pseudocholinesterase (butyrylcholinesterase).

It is safe to use in a patient with or at risk of intracranial hypertension.

It can cause histamine release but in lesser quantities as compared to tubocurarine.

Solution to Question 7:

Cis—atracurium is an intermediate-acting muscle relaxant, and would be unsuitable for long
procedures.
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Solution to Question 8:

Atracurium can cause seizures due to the accumulation of its metabolite, laudanosine.

Laudanosine, a tertiary amine, is a breakdown product of atracurium's Hofmann elimination. It
has CNS-stimulating properties and can result in precipitation of seizures but this is significant
only with large doses and hepatic failure.

Cisatracurium is a stereoisomer of atracurium, which results in lesser laudanosine production
than atracurium.

Solution to Question 9: S

T

Atracurium is avoided in asthmatic patients because it is |e__issocmted vmthhlstamme release and
bronchospasm.

It is metabolized by Hofmann elimination and npr;_—specific ester.h};drolysis. Hofmann elimination
is a spontaneous non-enzymatic degradation, 8f atracurium into laudanosine'ahd
mono-quaternary acrylate. Laudanosine has' CNS stlmulatlng propertles and can result in

precipitation of seizures. oy H il AN

Atracurium precipitates as a freg*acid if it is 1ntroduced into an iftravenous line containing
an alkaline solution such as thiopental. TIIlIS, the 2 drugs ate chemlcally incompatible.

Solution to Question 10: "

T |

Atracurium is a benzylisequinoline dériyative.

Classification of abn*depolarizing muscle relaxants according to structure:

=, Nt

« Steroidal qofn‘b.ounds:
e Pancuronium

* Pipecuronium

* Vecuronium

* Rocuronium

* Benzylisoquinoline compounds:
e d - Tubocurarine

» Metacurine

* Doxacurium

 Atracurium

* Cisatracurium

* Mivacurium

 Onium chlorofumarate compounds - Gantacurium
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* Phenolic ethers - Gallamine

« Diallyl derivative of toxiferine - Alcuronium

Solution to Question 11:

Cisatracurium does not cause histamine release, atracurium does.

Option A: Cisatracurium produces laudanosine, but it is about five times lesser than that of
atracurium.

Option B: Cisatracurium is a stereoisomer of atracurium that is four times more poteft.

Option C: Cisatracurium undergoes Hofmann elimination which is a spontan'e-bus non-enzymatic
organ-independent degradation (independent of renal full_ﬁtlon) Hence IS -the drug of choice in
renal failure patients.

Solution to Question 12: ~

e &

Rocuronium is the drug of choice.during routine 1ntubat10n in pedlatrlc patients due to its faster
onset of action and its avallabﬂrty as an 1ntramuscular 1nJect10n

Succinylcholine is avoided for routine, electlve intubatién'in children due to its side effects. The
only indication for intravenous suecinylcholine in ¢hildren is rapid sequence induction with a
“full” stomach and laryngospasm” P

The durations of action O{Neeuronium and*pancuronium are prolonged in children due to
immature hepatic funetion. )

B
i

=4

g L, K
Solution to Question 13: %
Atracurium (or cisatracurium) is the ideal muscle relaxant for neonates.

Neonates have immature hepatic and renal functions. Atracurium and cisatracurium undergo
Hofmann elimination, which is spontaneous non-organ dependent non-enzymatic degradation.
These drugs are independent of hepatic or renal excretion.

Solution to Question 14:

Pancuronium is vagolytic (resulting from blockade of M2 receptors) leading to increased heart
rate and hence increased blood pressure and cardiac output.
The vagolytic action of pancuronium may be used to counteract opioid-induced bradycardia.

Note: Gallamine has the most potent vagolytic properties of any relaxant but is not in use.
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Autonomic ganglia Succinylcholine d-Tubocurarine
Cardiacmuscarinic recept | Succinylcholine Rocuronium (weak)Pancuron
or ium (moderate)
Histamine release Succinylcholine, mivacurium,

atracurium (weak)d-tubocur

arine (significant)

Solution to Question 15: 1
Q ,'}-.."'JE
Vecuronium is devoid of significant cardiovascular effects and is the most,ﬁ’ali'&fostable muscle
relaxant, making it the muscle relaxant of choice in qa{%@patients. o
s

o0

Autonomic ganglia Succinylcholine d-Tubocurarine
Cardiacmuscarinic recept | Succinylcholine Rocuronium (weak)Pancuron
or ium (moderate)
Histamine release Succinylcholine, mivacurium,
atracurium (weak)d-tubocur
arine (significant)
P o e
,‘?.,} i
F o
Solution to Question ]@c. {_--A"*ﬂ'

a)

Pancuronium is‘avoided as i is predominantly eliminated by the kidney and hence, can
accumulat;é':.i_n renal failure,or imapirment.

Atracurium and cisatracurium undergo Hofmann elimination, i.e., spontaneous non-enzymatic
degradation which is non-organ dependant.

Metabolism of mivacurium is independent of the kidney function as it is hydrolyzed by
butyrylcholinesterase.

Solution to Question 17:

Rapacuronium is a non-depolarizing muscle relaxant that has a very high incidence of
bronchospasm (&gt;9%) and so it is contraindicated in asthmatics.

It has been withdrawn from the market due to this effect.

Rapacuronium has a rapid onset and short duration of action and minimal cardiovascular side
effects.
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Solution to Question 18:

d-Tubocurarine produces maximum ganglionic blockade leading to hypotension.

d-Tubocurarine is the most potent histamine releaser among muscle relaxants leading to
bronchospasm, hypotension, and wheals. The effects of the ganglionic blockade and histamine
release can lead to severe hypotension. Hence, d-tubocurarine had been withdrawn from the
market.

Succinylcholine stimulates the vagal ganglion, leading to bradycardia, and stimulates the
sympathetic ganglion, causing hypertension and tachycardia.

Pancuronium is vagolytic and produces sympathetic stimulation leading to tachycardia.

_:r i
o -\.i".' d
Autonomic ganglia Succinylcholine d-Tubocurarine
Cardiacmuscarinic recept | Succinylcholine Rocuronium (weak)Pancuron
or ium (moderate)
Histamine release Succinylcholine, mivacurium,
atracurium (weak)d-tubocur
arine (significant)
% F " w5 '
E F Y I. ; L™
o s ~ 7
o E - l"- x
A N, LN
. . R )
Solution to Question 19: ,,:_L“' )
e | %
J L

Cis-atracurium is preferred {Ij'-f)h'aitients with E—é“ﬂal impairment as it does not depend on the kidney
for excretion. 4 bt
o

§
Both atracurium an.q &_'g-atracuriil'l__%m'_:ﬁ;:iergo Hofmann elimination and are thus safe in renal

disease. i e %
k T

1 b
Steroidal ntuscle relaxan_t‘i'-':a:l'f‘é_ predominantly eliminated by ultrafiltration by the glomeruli before
urinary excretion. Doxacutium, pancuronium, and pipecuronium are partially excreted by the
kidneys, so the neuromuscular block is prolonged in patients with renal failure.

Solution to Question 20:

Atracurium and cisatracurium are the muscle relaxants of choice in liver disease because of
non-hepatic metabolism.

Atracurium and cisatracurium undergo Hofmann elimination. The clearance of both drugs is
independent of liver function. Hence, they are the agents of choice in liver failure patients.

Pancuronium, rocuronium, and vecuronium are dependent on the liver for excretion.

Solution to Question 21:
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The given scenario is suggestive of histamine release. Atracurium is the most potent histamine
releaser among the given options and was likely administered.

Erythema, flushing, and hypotension are manifestations of histamine release.

Solution to Question 22:

Anticholinergic drugs like glycopyrrolate and atropine are not used for the reversal of
neuromuscular blockade. They only attenuate the undesirable muscarinic effects of
anticholinesterase reversal agents.

Reversal agents commonly used in clinical practice: ey

=

* Cholinesterase inhibitors - Neostigmine (most common), edrophonium, and pyridostigmine.

» Sugammadex, a cyclodextrin, is the first selective relaxant binding agent for rocuronium and
vecuronium. 9 i

« L-cysteine causes the inactivation of gantaeifiifim. e

kA o
Solution to Question 23:

Adductor pollicis is the laStIEIO-I‘eCOVGI.'._f:I‘DLIh .neuromusc'ﬁla.r blockade among the given choices.
Most sensitive to neuromuscular .t_)lo'ckade: b

* Diaphragm and abdomin_al__fr;ﬁs.cles '

* Peripheral muscles of tﬁ'i; limbs i
* Orbicularis oculi mu-s.'cle

* Geniohyoid - 4 ™y
. Masseterﬁ

* Upper airway muscles.

Note: Sensitivity and recovery are not exactly the same. Even though the laryngeal adductors
recover sooner than adductor pollicis, recovery of adductor pollicis function does not exactly
parallel the complete recovery of muscles required to maintain an airway. This may lead to
dynamic obstruction postoperatively.

Solution to Question 24:

The best sign of recovery from neuromuscular blockade is a train of four ratio &gt;0.9
The TOF ratio must exceed 0.90 to exclude clinically important residual neuromuscular block.
Clinical signs consistent with recovery are:

* Sustained head lift for 5 seconds
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* Sustained leg lift for 5 seconds
* Sustained handgrip for 5 seconds
* Sustained “tongue depressor test”

» Maximum inspiratory pressure 40 to 50 cm H20 or greater

Solution to Question 25:

Neostigmine has no effect on potassium efflux.

Neostigmine is an acetylcholine esterase inhibitor. Its primary mechanism of actle'n is decreased
breakdown of acetylcholine at the motor endplate. 5

Minor actions: - iy A
* Increases the release of acetylcholine from motor‘e_hdﬁlates. P
* Direct depolarization of the postjunctional mot.('i‘f'- endplate ) B

It is used for the reversal of neuromuscula.r blockade produced by nom&epolarlzlng muscle

relaxants used during anesthesia. | =} ¢! A
. N

Note: Cobra venom consists of,a neurotoxin that is responsiblefor respiratory paralysis which
similar to that produced by anon-depolarizing muscle relakant. A combination of artificial
respiration and neostigmine'is useful i reSuscitation;=*

.l'. LY

Solution to Question 2§::~.'- ;
| 1 = 1

Anticholinergic drugs like atropifie, glycopyrrolate are routinely administered with

anticholinesterases in order to attenuate the undesirable muscarinic effects.
o !
! u I.

Solution to Question 27:

Sugammadex is used for the reversal of rocuronium.

Sugammadex is a cyclodextrin. It is the first selective relaxant binding agent. It exerts its reversal
effect by forming tight complexes in a 1:1 ratio with steroidal non-depolarizing agents (rocuronium
&gt; vecuronium &gt;&gt; pancuronium).

It is eliminated unchanged via the kidneys.

Solution to Question 28:

Neostigmine is given postoperatively to recover from muscle weakness.
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Non-depolarizing muscle relaxants (NDMRs) act mainly by the competitive antagonism of
nicotinic (Nm) receptors. Neostigmine inhibits acetylcholinesterase and inhibits the degradation
of acetylcholine. The increased accumulation of undegraded acetylcholine can effectively compete
with NDMRs, and thereby displace them from the site and antagonize their effects.

o
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Inhaled Anaesthetics - Properties, N20O and

Halothane

Question 1:

Which among the following is the most potent inhaled anesthetic?

a) Halothane
b) Isoflurane , '“1
c) Desflurane ¥ ¥

d) Sevoflurane )

Question 2: e o

- - & 1

At what concentration does the administration of.an inhaled general anesthetic prevent

movement in response to noxiels stimuli in-50% of the population?
E % -

a) Maximum anesthetic concentrationt, } J
b) Minimum anesthetic concentrafion &
¢) Maximum alveolar concentration d

b i
d) Minimum alveolar.concentration "

'-.\-]_ oy, Y

. 5 .
Question 3: ™ wy

What does the blood-gas partition coefficient of an inhaled anesthetic indicate?

a) Duration of action
b) Potency

¢) Solubility in blood
d) Solubility in lipid

Question 4:

Which anesthetic agent has the least solubility in blood?

a) Nitrous oxide
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Sold by @itachibot



b) Desflurane
¢) Xenon

d) Methoxyflurane

Question 5:

What is the rationale for choosing an inhaled anesthetic with the lowest MAC value?

a) Fastest induction and recovery
b) Highest potency "
c) Slowest inducton and recovery

d) Lowest potency

Question 6:
A . 4

According to Meyer Overton rule, -vyh-i(':h of the flé'ill'bwing is related to the potency of an
anesthetic? o =

- E & 5

] . i
2) Solubility in blood e
b) Solubility in lipid O &

c) Blood- gas partition coefficient ) :

d) Minimum AlveolarCoficentration’, ™
T - -~
h T -"'\. T,

'-.\-]_ oy, N

n %
Question 7: ™ e )
At what concentration does the administration of an inhaled general anesthetic prevent
movement in response to noxious stimuli in 50% of the population?

a) 3 % decrease per decade
b) 3% increase per decade
c) 6% decrease per decade

d) 6% increase per decade

Question 8:

In which of the following patients would a lower amount of inhalational anesthetic be
administered?
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a) 1 &amp; 3 only
b) 2, 3 &amp; 5 only
c) 3 &amp; 5 only
d) 3, 4 &amp; 5 only

Question 9:

Your senior asks you to administer oxygen to a patient in order to avoid diffusion hypoxia.
When is this phenomenon observed during anesthesia?

a) Induction with halothane

b) Induction with nitrous oxide W™ \ .,
c) Recovery from halothane Fa L y
' --_\1-\. 1, J'\.I.
d) Recovery from nitrous oxide e -
e | A e
Question 10: L C
- E '-. . ':1 k

While setting up the anesthesia cart in_._t_'hehmorning, you note the technician shifting a
blue-colored cylinder to the opera’gii_on-theatre. Whieh of the following is a false statement
about the gas present in the cylinder? g

a) It is least potent _ﬂ_.__""-h' ; = R

d = A

. | ]
b) It shows second gas effect =,
c) It decrea__?es:'cérebral metabeolic rate

d) It is an NMDA recept(;r"-antagonist
Question 11:

A polytrauma patient with the given x-ray finding is being taken up for damage control
surgery. Which of the following inhalational agents should be avoided in her?
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a) Halothane

b) Sevoflurane @H ..,:"r-:""hj ‘1{.:-._"?—
c) Desflurane 1__":,]‘-5,. !-;:-'-.D 4 E{I‘
d) Nitrous oxide : d"{b 14:-.,:'-.% .,::_-.,,L"LI

= ] e

Question 12: i—#‘:'? H-'::E'
In which of the follovm%@%ients can 'Xﬂu safely administer nitrous oxide?

a) A 40-year-old S@n with mgmdiﬂﬁ'tfolvulus

b) A 32-y$$'-.51h man und%b:ﬁg tympanic membrane grafting
c) A 56-year-old woman-‘pébsted for vitreoretinal surgery

d) A 16-year-old girl undergoing tooth extraction

Question 13:

Which anesthetic agent does not undergo metabolism in our body?

a) Halothane
b) Sevoflurane
¢) Methoxyflurane

d) Nitrous oxide
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Question 14:

During the pre-anesthetic evaluation of a young woman planned for surgery, the following
findings are described in the peripheral smear. Which inhalational anesthetic agent should be
avoided to prevent neurological symptoms of this disease from developing?

=
SO . %
a) Nitrous oxide - : '
b) Halothane I . I
c) Isoflurane . ’
B!
d) Desflurane Oy 4
_ % e 4
Question 15% !

A 42-year-old obese woman is posted for a revision laparotomy surgery. She gives a history of
jaundice following the previous surgery. Which drug should be avoided in her?

a) Nitrous oxide
b) Xenon
c) Halothane

d) Sevoflurane

Question 16:

A patient with a prior history of halothane hepatitis is now scheduled for a surgery. Which
would be the inhalational agent of choice in this patient?
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a) Halothane
b) Isoflurane
c) Desflurane

d) Sevoflurane

Question 17:

Which of the following statements is false regarding halothane?

a) Maximum decrease in cardiac output ",

b) Contraindicated in pheochromocytoma

c) Can trigger malignant hyperthermia : N ?
. L
d) Contraindicated in asthmatics "W i, Y
o, | i Lr
I' | - e Iy '%.
. L - o 7 '\-\.-
Question 18: Wy oY ol

liberate fluoride? ™
Y [

. 5

Which of the following agents'does not

a) Methoxyflurane v '_"' W g

b) Halothane o " ;1"-

c) Sevoflurane .,:-_.'" o J

iy e |
d) Isoflurane e s
— LY .
i '-.\-]_ =, Nt
o A

Question 19: \

A 32-year-old man presents with recurrent episodes of headache, palpitation, and sweating.
His BP is 160/100 mm Hg and heart rate is 130/min. 24-hour urinary metanephrines are
elevated and CT abdomen shows a right suprarenal mass. He is scheduled for surgery. Which
inhalational anesthetic is contraindicated in him?

a) Nitrous oxide

b) Halothane

c) Desflurane

d) Sevoflurane

Question 20:
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A patient was taken up for surgery and was administered an inhalational agent for anesthesia.
Suddenly his heart rate dropped from 94/min to 58/min. Which anesthetic agent was most
likely administered?

a) Halothane

b) Desflurane

c) Enflurane

d) Isoflurane

Question 21: o, % 3

Which inhalational anesthetic agent causes the maximum’decline in hépatic blood flow?
5, i

a) Isoflurane e 5

b) Desflurane - I

c) Sevoflurane e B o
s S gl =
d) Halothane - LA r o
5o * C
Question 22: N

A primigravida developed pos:[i)e{rtum hemo.fl:liage 45 minutes after delivery. She has a
history of a myomectomy done 2 years. prior. The obstetrician suspects placenta succenturiata
and requests the anesthe'tlst to admlnlster an inhaled drug for uterine relaxation. Which of

the following agents can be used in this scenario?

W 1
a) Ether * ~

b) Chloroform
c) Nitrous oxide

d) Halothane

Question 23:

The second gas effect is seen with which anesthetic?

a) Cyclopropane
b) Nitrous oxide
c) Ether

d) Methoxyflurane
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Question 24:

What is the incidence of halothane hepatitis?

a) 11in 200
b) 1in 350
C) 1in 20, 000

d) 1in 35,000

. _ X 2
Question 25: O
\E o
On administration of which of the following inl}q‘LZ_e_,
L
occur as an adverse effect? ""-.h;'“ G
.
a) Halothane g Fabih !
N G Y B
b) Nitrous oxide __{1.,. i :_Jl,__.
c) Sevoflurane '_.Il:. -::-.ﬂ W l:.-.-':-.""'
P . .
d) Desflurane an "";:"h?
g ]
% €
b4 ey
C S
S
_ﬁﬂr %" Answer Key
Sy o)
¢
1 a
2 d
3 (]
4 c
5 b
6 b
7 C
8 (]
9 d
10 C
11 d
12 d
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13
14
15
16
17
18
19
20
21
22
23
24
25

[V e

T || ||| | T|(T|a|la|O

"x
De’taﬂ“éd Explan atlons )

_-\..'- g, .

Solution to Question 1: ==~ = 7
|. 5 -. ]

The most potent inhaled anesthetlc gmong the %.l,ven options is halothane, with a minimum
alveolar concentration (MAC),_va1Ue of 0. 75%,._

The least potent inhaled a_lﬁeb'thetlc is mti"otls ox1de with a MAC value of 104%.

Note: Methoxyﬂurape"-has a MAC of 3‘16% making it more potent than halothane. However, it is
obsolete now. The most potent agent overall is methoxyflurane and the most potent agent in

clinical use,is ‘halothane. P
b, o |_.

Solution to Question 2:

Minimum alveolar concentration (MAC) is the inhaled anesthetic concentration required to
prevent movement in response to noxious stimuli in 50% of patients.

Solution to Question 3:
The blood gas (B:G) partition coefficient of an inhaled anesthetic is an indicator of solubility
in blood which determines the speed of induction and recovery.

An inhalational anesthetic with a lower blood gas partition (B:G) coefficient would have lower
solubility in blood. This would mean a higher alveolar concentration which will lead to faster
induction and recovery.
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tB- el

Xenon with a blood-gas partition coefficient Of 0'115 has the fastest induction and emergence
from anesthesia. ] L ™

Methoxyflurane with a blood gas partition coefﬁc1ent of 12 has theslowest induction

and emergence from anesthesia. s ™ c e
The speed of induction and emergence 'l ".

Xenon &gt; Desflurane &gt; Sevoﬂurane&gt Isoflurane &gt Enflurane &gt; Halothane &gt;
Methoxyflurane

. LN

Solution to Question, 4%

The anesth_e_ltit agent, least:soluble in the blood is xenon with a blood:gas partition coefficient of
0.115 b L

The speed of induction and emergence:

Xenon &gt; Desflurane &gt; Sevoflurane &gt; Isoflurane &gt; Enflurane &gt; Halothane &gt;
Methoxyflurane

Solution to Question 5:

A drug with the lowest MAC would have the highest potency.

The minimum alveolar concentration (MAC) value of an inhaled anesthetic is a measure of
the potency of the anesthetic agent.

Least potent: nitrous oxide (MAC-104%). 1 MAC with nitrous oxide is practically impossible and
thus it is always combined with other agents.
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Most potent: methoxyflurane (MAC-0.16%) &gt; trilene (MAC-0.2%), both of which are obsolete
now.

Among the inhaled agents in clinical use, halothane is the most potent.

Solution to Question 6:

Meyer Overton rule relates potency of an anesthetic to the solubility in lipid.

This rule suggests that anesthesia occurs when a sufficient number of inhalational anesthetic
molecules dissolve in the lipid cell membrane.

: : hd )
Solution to Question 7: “a :
The minimum alveolar concentration (MAC) decEEas-es by 6% p'éf" decade for Jinhalational
anesthetics. This is due to altered sensitiyity in“the ion channeis and receptors (nicotinic,

acetylcholine, glutamate, and GABA).

o s i 1, = .
Recovery with a volatile anestheti_c in gériatric pa'tihnts may be prolonged because of an increased
volume of distribution(increased.body fat) and-decreased pulmonary gas exchange.

Dosage requirements for 1o6¢al and general(MAC) anesthetics are reduced in elderly patients.
Administration of a given volume of-epidural or spindl-anesthetic results in a more extensive
spread and longer duration in eldetly patients,

N

o Ry o
.H.h-
.- _"'\. o

Solution to Questior8:"
Minimum, alveolar concentration (MAC) decreases in pregnancy and hypercalcemia. Thus, these
patients require a lower dose of inhalational anesthetic agents.

Chronic alcoholics, infants, and people with a history of cocaine abuse would require higher doses
of anesthetic agents.

Solution to Question 9:

Diffusion hypoxia is observed in anesthesia during recovery from nitrous oxide anesthesia.

Due to low solubility (low blood gas partition coefficient), N20 diffuses from the blood to the
alveoli and replaces the oxygen. This reduces alveolar O2 concentration, resulting in relative
hypoxemia.

Diffusion hypoxia can be avoided by using 100% oxygen for 10 minutes during recovery from
anesthesia.
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Solution to Question 10:

The given color code of a blue cylinder indicates that the gas present inside the cylinder is nitrous
oxide. Nitrous oxide increases cerebral metabolic rate.

Nitrous oxide increases cerebral metabolic rate, cerebral oxygen consumption, and cerebral blood
flow. Hence it is not preferred in neuro anesthesia as it increases intracranial pressure.

Option A: N20 has a MAC value of 104%, which makes it the least potent inhaled anesthetic.
Hence it is always used in combination with the more potent volatile agents.

Option B: N20 has low blood-gas solubility resulting in phenomena such as second gas effect,
concentration—effect, and diffusion hypoxia.

Option D: N20 acts as an antagonist at N-methyl-D-aspartate (NMDA) receptots; swhich are
excitatory receptors in the brain. '

" )
= %
b A
iy

Solution to Question 11: ol N .

1
The image shows a pneumothorax. The in}iallational agent to be avoidéd'is nitrous oxide.

5 = N . ™ o, . — k. . . .
Nitrous oxide has the potential to éxpand air-contdining cavities, as'it can diffuse into and
accumulate in them. Hence it sHould be avoided: in patients with pneumothorax.

g L
1 Y
r ,

p

Solution to Question 12: o

LY

As the sole agent, nitroug.g'-)xiae can be used with oxygen for dental analgesia. It can also be used
for obstetric analgesia, ! e

All the other conditions are contraindications to nitrous oxide because it has the potential to
expand airs¢ontaining cavities; as it can diffuse into and accumulate in them. This increases the
pressure within the cavity*which can lead to deleterious effects.

Solution to Question 13:

Nitrous oxide does not undergo any metabolism in our body.

Methoxyflurane undergoes maximum metabolism while desflurane undergoes minimal
metabolism.

Solution to Question 14:

The peripheral smear shows macro-ovalocytes and Cabot cells, suggesting megaloblastic
anemia. Nitrous oxide should not be used in a patient with megaloblastic anemia.
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NBEO can cause a subclinical B12 deficiency to become overt, leading to subacute combined
degeneration of the cord (SACD).

NBO inhibits vitamin B12 dependent enzymes like methionine synthetase which is essential for
the formation of myelin. It also inhibits vitamin B12 dependent enzymes like thymidylate
synthetase, which are necessary for DNA synthesis. This leads to the megaloblastic bone marrow
changes.

Side effects of NHO:

* Bone marrow depression

» Megaloblastic anemia — may be seen following nitrous oxide exposure for 2- 6 hours
» Teratogenicity P

* Peripheral neuropathy

. " -

Solution to Question 15: Wi & Ny
Halothane must not be given to patients \Nlth unexplaln'ed hver dysfunctlon following previous
anesthetic exposure due to the risk of halothane- 1nduced hepatltls !

Halothane-induced hepatitis is }mmune—me_(_ha{ed due to antlbodles against highly reactive
trifluoroacetyl chloride whidll_is a metaballite of halothqne.ﬁ' -

It is rare with an incidence c;f 1 per 35:;)'00 cases but \;ery fatal, with a mortality of 50-75%.
Risk factors for halothane hepatlﬁ.s L

» Multiple exposures to halothane at short 1ntervals

» Middle-aged obese wgmen- halothane undergoes extensive metabolism in obese patients
* Familial predispesition to hal__ofilane hepatitis

The liver irf-hal%thane hepl:at-iti.s shows centrilobular necrosis.

Solution to Question 16:
Sevoflurane is the inhalational agent of choice in a patient with a prior history of halothane
hepatitis.

Unlike the other volatile anesthetics, sevoflurane is oxidized to form a stable metabolite that does
not covalently bind to proteins and cause hepatic injury.

Halothane hepatitis is immune-mediated due to antibodies against highly reactive trifluoroacetyl
chloride which is a metabolite of halothane.

Like halothane, other agents like isoflurane, desflurane, and enflurane also undergo metabolism
to produce highly reactive intermediates that can covalently modify hepatic proteins and cause
severe hepatitis.
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Solution to Question 17:
Halothane is not contraindicated in asthmatics. In fact, it is suitable for induction in asthmatic
patients due to its ability to cause bronchodilation.

However, the agent of choice in asthmatics would be sevoflurane due to the low safety profile of
halothane. Halothane sensitizes the heart to the effects of adrenaline and causes bradycardia and
arrhythmias. An overall cardiovascular and respiratory depression is seen with Halothane which
are less likely with sevoflurane.

Option A: Halothane produces the maximum decrease in cardiac output among the inhalational
anesthetics by a combination of decreased heart rate and depressed myocardial contractility.

Option B: Halothane sensitizes the heart to the arrhythmogenic effects of epingphtihé and hence
is contraindicated in pheochromocytoma. >

Option C: Inhaled anesthetics like halothane, methoxyﬂu]:ane enﬂurane;. isoflurane, desflurane,
and sevoflurane are known to trigger malignant hypel:therm1a

Solution to Question 18: ~ A O

S,

Halothane is not metabolized tofluoride under ri.or-mal circumstances.

The renal toxicity of Volatlle_a.nesthetlcs is due to their metabohc breakdown to free fluoride ions.
Methoxyflurane, sevoﬂurane and 1soﬂurane liberate ﬂuorlde compounds.

The amount of fluoride ions RI;Q(Ide (in mi_cr(_)moles):

Methoxyflurane &gt; Sevgﬂur-ane &gt; Enflurane &gt; Isoflurane = Desflurane

Methoxyflurane is the._pfos.,t nephrotgxi¢ among inhalational anesthetics. It causes polyuric renal
failure due to a large amount of inerganic fluoride released, and it is no longer used in clinical
practice. ol Y

=4

i ;
5% I_.

Solution to Question 19:
The given findings are suggestive of pheochromocytoma. Halothane is contraindicated in patients
with pheochromocytoma.

Pheochromocytoma is a catecholamine secreting tumor of chromaffin origin. Halothane sensitizes
the heart to the arrhythmogenic effects of epinephrine.

Other anesthetic drugs to be avoided in a patient with pheochromocytoma are:

* Succinylcholine - causes fasciculations which lead to raised intraabdominal pressure and
catecholamine release from the tumor

* Ketamine - sympathomimetic
» Pancuronium - vagal blockade leading to tachycardia

e Atracurium, tubocurarine - histamine release which may provoke catecholamine release
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Solution to Question 20:

Halothane induces bradycardia and causes the maximum reduction in cardiac output, as it blunts
the baroreceptor reflex and depresses myocardial contractility.

Normally, hypotension inhibits baroreceptors in the aortic arch and carotid sinus, causing a
decrease in vagal stimulation and a compensatory rise in heart rate.

Halothane and enflurane produce a greater decrease in myocardial contractility than isoflurane,
desflurane, and sevoflurane which preserve the baroreceptor reflexes and produce tachycardla in
response to a fall in arterial pressure. -

Cardiac output is best preserved with isoflurane. Though it produces some myocardlal depression,
reflex tachycardia maintains cardiac output, 1soﬂurane isfthe-agent of chmee in cardiac patients.

Solution to Question 21: vl i ) e

Maximum decline in hepatic blood.flowis caused by halothane. N -

All volatile anesthetics decrease hepatlc blood flow but halothane causes the maximum
decrease. Hepatic artery Vasoconstrlctlonl.and Iicrease 1n he'patlc arterial resistance are seen with
halothane.

Halothane also reduces hepatic exygen deliveryiand hepatic venous oxygen saturation. This is
because of the greater reduction in cardiac output caused by halothane than the other volatile
agents. W "

Hepatic arterial buffer r'esponse(I_{ABF)'is an autoregulatory mechanism in the liver. When portal
blood flow decreases due to decreased cardiac output or hypovolemia, the hepatic arterial blood
flow increaies in order to maintain total hepatic blood flow. Halothane disrupts this regulatory
mechanism, ‘which is best .1_5reserved with sevoflurane or isoflurane.

Desflurane and sevoflurane have the least significant effects on total hepatic blood flow and
oxygen delivery. Sevoflurane is considered equal to or better than isoflurane in preserving hepatic
arterial blood flow and hepatic oxygen delivery.

Solution to Question 22:

Uterine relaxation is maximum with halothane.

Although halothane is not used in cases of PPH, it is the only anesthetic agent that can inhibit
uterine contraction.

Hence among the given inhaled drugs, Halothane is the appropriate answer for the given clinical
scenario.

Halogenated anesthetics like halothane have potent relaxant effects on the uterus. It is utilized for
facilitating intrauterine fetal manipulation.
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However, its use during labor can prolong delivery and increase uterine bleeding.
Options A and B: Ether and chloroform do not have any significant uterine relaxant action.

Option C: Nitrous oxide also has uterine relaxant properties but is less than that of halogenated
inhalational anesthetics.

Solution to Question 23:
The second gas effect is seen with nitrous oxide, during induction.
Second gas refers to oxygen and other volatile anesthetic agents. Pl

e A
Solution to Question 24: ot C

The incidence of halothane hepatitis is 1 in 35', 0(.)6- but it is vei'y fatal with-a h‘lortality of 50-75%.

It is an immune-mediated reaction due to antlbodles agamst highly reactlve trifluoroacetyl
chloride which is a metabolite of halathane

b I: L .._
Risk factors for halothane hega’_utls: .

* Multiple exposures to halothane at short.intervals
» Middle-aged obese women ' "
 Familial predisposition to ha}otl.;'ane

The liver in halothane hep'atltls shows centtilobular necrosis.
. i

! B
i

Solution to Question 25: t
Nitrous oxide inhibits vitamin B12 dependent enzymes like thymidylate synthetase, which is

necessary for DNA synthesis — this is responsible for the megaloblastic bone marrow changes.

Megaloblastic anemia is seen with nitrous oxide especially when exposure is greater than 2-6
hours (in healthy patients prolonged periods of exposure &gt; 12 hours is required whereas, in
critically ill patients, much shorter periods of exposure can lead to megaloblastic changes in the
bone marrow).

Side effects of nitrous oxide:

 Bone marrow depression

* Subacute combined degeneration of the cord
* Teratogenicity

* Peripheral neuropathy

Contraindications of nitrous oxide:
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* Venous or arterial air embolism

* Pneumothorax

* Acute intestinal obstruction with bowel distention

« Intracranial air (pneumocephalus following dural closure or pneumoencephalography)
 Pulmonary air cysts

* Intraocular air bubbles

» Tympanic membrane grafting

&
Py o2
0 O
h ) "-."'3'
':-f W
h;':all r I:::I jt‘h
@ o K
W 8 i
0 & "

233 Sold by @itachibot



Inhaled Anaesthetics - Fluorinated Agents, Inert
Agents and Therapeutic Gases

Question 1:

Which of the following inhaled anesthetics is the induction agent of choice in a patient
planned for surgery under GA?

a) Halothane .

b) Sevoflurane

c) Desflurane 0 A
oy
d) Nitrous oxide L4 Mo
L P "y
Question 2: .. T N T o
y et N

A 7-year-old boy is posted for 1aparoscop1c. appendectomy. W'hlch of the following
inhalational agents is preferred for 1ndu.ct10n’> [
a) Halothane ™
b) Isoflurane
c) Sevoflurane

d) Desflurane

i ;
5% 'I_.

Question 3:

Which inhaled anesthetic has the maximum global warming potential?

a) Nitrous oxide
b) Sevoflurane
c) Isoflurane

d) Desflurane

Question 4:

A 39-year-old woman is posted for resection of an intracranial tumor. Which inhalational
anesthetic is most suitable in this case?
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a) Halothane
b) Sevoflurane
c) Isoflurane

d) Desflurane

Question 5:

Which anesthetic agent is to be avoided in patients diagnosed with epilepsy?

'L_'r i
a) Halothane o o
il
b) Enflurane I:_"T‘ 1::,__-_
c) Nitrous oxide .::"' )
i 2
d) Sevoflurane . 1.1'.,,_ ; R "
X l:_ i 1 1 i F
P o T T —:l 5 r .
_.\.- :_ 1 1.: ", %:I._\_ b
' : ) Y x
Question 6: xu-_uﬁ'l. 4t ; o

LS ¥ L= =y -
An elderly male patient is sghe,_aﬁled to uq&'e_:‘l‘%o an electiVe procedure. What is the choice of
inhalational anesthetic you will considehfo'"r him? '

Wy
- L -
a) Halothane o L
T, |
b) Desflurane "::"L Oy
1
c) Isoflurane 4 o
O ol

d) Sevoflurane, ™™ .

i Y '\-.1—.\.

W h

b ol

Question 7:

Which of the following is the inhalational agent of choice for general anesthesia in asthmatic
patients?

a) Desflurane
b) Sevoflurane
c) Halothane

d) Isoflurane

Question 8:
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A middle-aged man with liver cirrhosis is posted for surgery. Which would be the inhalational

anesthetic agent of choice?

a) Methoxyflurane
b) Nitrous oxide
c) Sevoflurane

d) Halothane

Question 9:

1
5 |

A 7-year-old kid recovering from anesthesia started develeping seizures. Which of the

following inhalational agents would have been used?s, - -l

a) Desflurane
b) Isoflurane

c) Sevoflurane -

d) Halothane y L4

Question 10:

= e

A first-year anaesthesia resigler_;t was man,agi.ng. a patient undergoing coronary artery bypass
grafting (CABG). They noti¢ed that the.¢oronary perfusion pressure was not adequate. During
the procedure, the patiehf exhibited'signs of myocardial ischemia, including hypotension,
ST-segment changtes ‘and decreased cardiac output. The resident was evaluating potential
causes and cefisidering the role of anaesthetic agents. Which of the following anaesthetic

agents is most likely to exacerbate these symptoms?

a) Nitrous oxide
b) Isoflurane
c) Desflurane

d) Halothane

Question 11:

A patient with impaired renal function was administered desflurane for general anesthesia.

Which of the following statements is true regarding this drug?

a) Commonly used for induction in children

b) Rapid induction and recovery

236
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¢) Environmentally safe anesthetic

d) Less potent than nitrous oxide

Question 12:

An intern notices the following canister attached to the anesthesia circuit. Which gas
produces carbon monoxide when passed through it?

a) Halothane

b 0
b) Meth ~ :
) Me oxyﬂurzi.r-_lsl.q:l_ | o
c) Sevoflurane.} {.._1_.""

d) Desﬂu;:;'ne . =4 -

Question 13:

Which of the following inhalational agents produces a nephrotoxic substance called
compound A?

a) Halothane
b) Methoxyflurane
c) Sevoflurane

d) Desflurane

Question 14:
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Which of the following is an incorrect statement regarding xenon?

a) Increases airflow resistance and work of breathing
b) Safe in cardiac patients
c) Teratogenic

d) Does not trigger malignant hyperthermia

Question 15:

Which inhalational anesthetic has a negligible greenhouse effect? o)
b) Desflurane P

a) Nitrous oxide

c¢) Xenon el %

d) Halothane N - 4L

Question 16: e e o 2

A middle-aged man presented to the ER with stridor' due to partial upper airway obstruction.
You are asked to administer hehoX‘ for symptomatlc relief. What is the composition of this
breathing mixture?

.H::. o o
a) Helium 30% and ox:}?g-"en 70% ™
b) Helium 70% and oxygen 30%'

c) Hehum-g'o% and oxygen 50%

d) Helium 40% and oxygen 60%

Question 17:

Which of the following is an incorrect statement regarding oxygen as a therapeutic agent?
a) Hyperbaric oxygen increases the availability of dissolved O2 in blood
b) Primarily used in hypoxia

c) Inhalation of higher oxygen concentration increases the partial pressure of nitrogen inside the
body

d) Can be administered at pressures greater than atmospheric oxygen pressure
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Question 18:

During a coronary artery bypass graft surgery, the surgeon uses a therapeutic gas to flood the
surgical field. Which of the following would he use?

a) Oxygen

b) Nitric oxide

c) Nitrous oxide

d) Carbon dioxide

L "'
i
Question 19: x o b
-l._"-l. -y
i "\.Il'l_' ._-'..
In which of the following patients is inhaled nitric-qxia'e approvedfor management?
S LN h
a) 52-year-old man with hypertensive emergeficy” o p
% - 4 -4 ":
b) 44-year-old woman with gastric varices- o L

. -\.: L 'l.. LY
c) 3-day-old neonate with persistett pulmonary hypértension . __":"

d) 80-year-old man with malighant hypertengion P

- K .

Question 20: P . W&

‘_ L= 1 .-
Which of the following inhalational ar{e§thetics does not preserve cardiac output?
i
5 b e
a) Isoflurane =’ s
b) Desﬂun%ne"“ o)
c) Halothane

d) Sevoflurane

Question 21:

Ozone depletion is least with which inhaled anesthetic ?

a) Xenon
b) Nitrous oxide
c) Isoflurane

d) Halothane
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Question 22:

Which of the following statements is true regarding xenon?

a) Decreases airflow resistance and work of breathing
b) Contraindicated in cardiac patients
c) Contributes to green house effect

d) Rapid induction and recovery

. 2
Question 23: Sy
&

. o : o " L

Which of the following inhalational agents is sultablg{c%ﬁ’leurosurgeﬁ?
o &
a) Halothane [ LN n
'-u;,::"“" oy h

b) Isoflurane ‘I‘?“- e Ly {,:-.'.

¢) Nitrous oxide . N A e

d) Ether ™ Tl L C k.

i
Ey s 2
T N
~? >
h

1
Aqﬁg\?ér Key

‘:.-'-,_

A 1 b
""'I:"' . 2 c
3 d

4 b

5 b

6 b

7 b

8 c

9 c

10 b

11 b

12 d

13 c

14 c

15 c
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16 b
17 c
18 d
19 c
20 c
21 a
22 d
23 b

Solution to Question 1: . L .
| ;- i B --_ ]
Sevoflurane is the induction agent of choice,aniong inhalatinn'al anestheti.ps
It is non-pungent and has low blood -8as sGlublhty (0'65) allowmg.,_for*smooth induction of
anesthesia. ' g, s

Option A: Halothane has higlr Blood gas sl_olubi-lity, 1eading-t_d d slower induction of anesthesia.

Option C: Desflurane and isoflurane a_ljgé.ai'f'way irritants. of which desflurane is the most pungent
inhalational agent. Hence, they are not used for théinduction of anesthesia as they can precipitate
laryngospasm. These agents are uséd only durin"g the maintenance of anesthesia.

Option D: N20 has a MAG; value of 104%, which makes it the least potent inhaled anesthetic. It is

always used in combination with moze potent volatile agents.
%

i '-.\-]_ oy, N

oy

Solution to Question 2:

Sevoflurane is preferred for induction as it is the agent of choice in pediatric anesthesia.

Option A: Although both halothane and sevoflurane provide a smooth induction, sevoflurane
appears to have a greater therapeutic index than halothane and hence is the preferred agent for
inhaled induction in pediatric anesthesia.

Options B and D: Isoflurane and desflurane are airway irritants. Hence they are not used for
induction of anesthesia as they can precipitate laryngospasm. These agents are used only during
the maintenance of anesthesia.

Solution to Question 3:

Desflurane has the maximum global warming potential (GWP) among inhaled anesthetics.
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Global warming potential of Anesthetic Gases: Nitrous oxide &lt; Isoflurane &lt; Sevoflurane
&lt; Desflurane (maximum)

Xenon produces no greenhouse effect or ozone depletion as it is entirely unreactive in the
biosphere.

Although the GWP factor of desflurane is much higher than that of nitrous oxide, the
latter contributes the most to increased climate impact (99.97%) as the consumption volumes of
N20 far exceed those of other anesthetic gases.

Solution to Question 4: C

The inhalational agent of choice for neurosurgery in patients with elevated @n't-facranial
pressure (intracranial tumor) is sevoflurane. W % S

Sevoflurane best preserves the autoregulation of cerebl:'al blood flowrand produces limited
vasodilatation. Hence, it is the preferred Volatlle agent in patlents with elevated ICP.

The order of vasodilating potency is approxlmately halotha,ne &gt; enﬂuI_'ane &gt; desflurane &gt;
isoflurane &gt; sevoflurane. -

1
L

o &

Solution to Question 5: ./ N
Enflurane is contraindicated i in patlents with a known history of seizures, cerebrovascular disease,
and head injuries. <

Enflurane is the most epﬂéptegenic inhalational anesthetic. It increases seizure activity, especially
in the presence of cerepral injury and*hypocapnia, and results in increasing the cerebral
metabolism manifold.

Besides, enflurane increasés ‘cerebrospinal fluid secretion and decreases its absorption which is
deleteriousin those with poor intracranial compliance.

Seizures have also been associated with the use of sevoflurane in high concentrations, especially in
the pediatric population.

Epileptogenic potential: enflurane &gt;&gt;&gt; sevoflurane

Solution to Question 6:
Desflurane is the inhalational agent of choice in the elderly as it is rapidly eliminated and
undergoes minimal metabolism.

The amount of fluoride ion produced is only about 5 um which is much lower than the other
fluorinated agents and hence safe in elderly as they may have a compromised renal function.

Desflurane is also the inhalational agent of choice in renal disease.
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Solution to Question 7:

Sevoflurane is the inhalational agent of choice for asthmatics because of its bronchodilatory effect.

Although halothane produces greater bronchodilation, sevoflurane appears to have a greater
therapeutic index. Halothane sensitizes the heart to adrenaline and causes cardiovascular
depression, bradycardia, arrhythmias, and respiratory depression which are less likely with
sevoflurane.

Solution to Question 8:

Sevoflurane is the inhalational anesthetic agent of choice in liver cirrhosis.

A cirrhotic liver has a compromised portal venous blood t}ow and hence-lf-.ls essential to preserve
the hepatic arterial blood flow.

Sevoflurane decreases portal vein blood flow but i;_llcreases hepatic értery blood flow. Thus the
total hepatic blood flow and oxygen delivery a're'Better mainﬂafned S

An alternative is isoflurane which may reduce hepatlc arterlal blood ﬂow but maintains hepatic
L

oxygen supply. e | ¢4 -y

|

Solution to Question 9: .
Seizures have been associated; w1tf1 the use of sevoflurane in high concentrations, especially in the
pediatric population. o 1

Emergence from sevotlurane is associated with tonic-clonic movements suggestive of the seizure.
Hence sevoﬂurane must be usedicautiously in patients with a known history of seizure.

Though 1soﬂurane can causé myoclonus and EEG spiking, frank seizure activity is not seen.

Note: Enﬂurane has the most epileptogenic potential among the inhaled anesthetics.

Solution to Question 10:

The given clinical scenario of myocardial ischemia, hypotension, ST-segment changes, and
decreased cardiac output point towards a diagnosis of coronary steal syndrome.

Isoflurane has been associated with myocardial ischemic symptoms, particularly in scenarios
where coronary perfusion pressure is compromised.

It dilates normal coronary arteries, which can redirect blood flow away from areas supplied by
stenotic or diseased vessels, worsening ischemia in those regions. This redistribution of blood flow
may contribute to hypotension, ST-segment changes, and reduced cardiac output. However, these
effects are typically seen when hypotension occurs and can be mitigated by maintaining adequate
coronary perfusion pressure.
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Solution to Question 11:

Desflurane has rapid induction and recovery from anesthesia due to its low blood gas solubility.

Option A: Desflurane is not used for induction as it is very pungent and may result in cough,
laryngospasm, and bronchospasm.

Option C: Desflurane is not environmentally safe as it has the maximum global warming potential
among inhalational anesthetics. However, N20 contributes the most to increased climate
impact (99.97%) as the consumption volumes of N20 far exceed those of other anesthetic gases.

Option D: Desflurane is 17 times more potent than nitrous oxide. " ey

-

o - = "
- %

Solution to Question 12; S _ _
w il .-.
The canister contains desiccated soda lime;-Desflurane undergoes degradation to produce carbon

monoxide, in the presence of strong bases:in dry CO2 dbsorbents (like'deésiccated soda lime).

) = L]
CO production is predominantly.seen with absorbénts that containr sodium or potassium
hydroxide. It is seen less with barium hydroxide: The propensity for CO production correlates
with the anesthetic concentration in the breathing circuit (aesﬂurane &gt; enflurane &gt;
isoflurane). ’ . *h

Amsorb is a CO2 absorbent thatis‘more inert than soda-lime and baralyme and so associated with
lesser degradation of anesthetics and so less:carbon monoxide production.

Sevoflurane, methoxyﬂug'a:ne-,- and haloth;;\ne also undergo degradation in the presence of strong
bases, but they do notsproduce CO., *

" \
. i;
Solution to Question 13:

Sevoflurane reacts with strong bases like sodium hydroxide and potassium hydroxide present in
soda-lime and baralyme leading to the formation of a haloalkene
(fluoromethyl-2,2-difluoro-1-[trifluoromethyl] vinyl ether) known as compound A.

Compound A has the potential to cause proximal tubular necrosis.
Risk factors for increased compound A production:

* Prolonged duration of anesthesia

* High concentration of sevoflurane

* Low flow techniques

* Dry baralyme

A fresh gas flow of at least 2L/ min can prevent the generation of compound A
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Amsorb is a CO2 absorbent that is more inert than soda-lime and baralyme and so associated with
lesser degradation of sevoflurane and less compound A production.

Solution to Question 14

Xenon is non-teratogenic.

Option A: Xenon is its high density (5.9 g/L) gas, (much higher than oxygen and nitrous oxide)
which leads to increased flow resistance and work of breathing. Thus it is unsuitable for patients
with compromised respiratory function.

Option B: It has minimal cardiovascular effects. It produces minimal cardlova's_c_:-\r_i'hr depression
and is not arrhythmogenic, hence safe in cardiac patients. X

Option D: Does not trigger malignant hyperthermia "".I:‘-' _,"-._‘:'ﬂ"
.,_n._"h. 2 3
Advntagesofxenon  Disadvantagesofxenon
Inert, Non-explosive High cost
Safe in cardiac disease Low potency

Has analgesic activity- reduce | High-density gas- higher flow
s intraoperative opioid requir | resistance, poor choice for p

ements atients with respiratory comp
romise
L A '
""l- r | . l'..'
-u.__\"'\.'\"- ._"'\...
4 -, F
‘: L W ‘1_ |
O i
Solution to Question ]@ )
-, 1_ -'.H' v

Xenon produces-no greenhouse effect or ozone depletion as it is inert in the biosphere.
All the othier 1nhaled anes.t_hetlcs are greenhouse gases.

Option A: The global warming potential of nitrous oxide is about 300 times greater than carbon
dioxide.

Option B: Desflurane has the maximum global warming potential among inhaled

anesthetics. Isoflurane, sevoflurane, and desflurane undergo minimal metabolism in the body and
are predominantly eliminated on expiration. If these are let out into the atmosphere without
scavenging, they contribute significantly to the greenhouse effect and global warming.

Option D: Halothane has the potential to destroy stratospheric ozone due to its bromine-bearing
molecules.

Solution to Question 16:

Heliox is a mixture of 70% helium and 30% oxygen.
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It is supplied in E-size cylinders and delivered through a non-rebreathing face mask starting at a
flow rate of 10L/min.

Heliox is used in cases of partial airway obstruction as in stridor to relieve the increased work of
breathing. The flow of heliox through obstruction when compared to oxygen is higher due to its
density being 40% of pure oxygen. Thus it provides symptomatic relief from acute distress before
definite treatment can be instituted.

The use of heliox in relieving lower airway obstruction as in acute asthma or COPD is
unsatisfactory.

Solution to Question 17: A

Inhalation of higher oxygen concentrations can reduce thg partlal pressure of nitrogen inside the
body.

Reduction in total body partial pressure of nitro e.n provides a_substantial gradient for the
removal of nitrogen from gas spaces. This ig*beneficial in conditions such @s bowel distension
from obstruction of ileus, intravascular air'e'mbolism or pneumothoraxs, *

Oxygen is administered at greater 'th'arr latmosphert_c pressure in hy'berbarlc chambers (hyperbaric
oxygen).

™

Solution to Question 18: e G

Carbon dioxide (CO2) is c;_.ontmonly usedto'flood the surgical field during cardiac surgery.

A common cause of m-yocardlal 1schefma during open-heart surgery is air embolism to the
coronary arteries:

Carbon digxide because ofits higher density, displaces the air surrounding the open heart so that
any gas bubbles trapped i1t the heart are of carbon dioxide (soluble) and not nitrogen (insoluble).

Solution to Question 19:

Inhaled nitric oxide (NO) is approved (USFDA) for use in persistent pulmonary hypertension of
the newborn.

Inhaled NO selectively dilates the pulmonary vasculature and has the potential to treat many
conditions that result in increased pulmonary hypertension.

Solution to Question 20:

Halothane produces the maximum decrease in cardiac output by a combination of decreased
heart rate and depressed myocardial contractility
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Halothane and enflurane produce a greater decrease in myocardial contractility than isoflurane,
desflurane, and sevoflurane which best maintain cardiac output.

Of these, cardiac output is best preserved with isoflurane — though it does produce some
myocardial depression, reflex tachycardia maintains cardiac output. Isoflurane is the agent of
choice in cardiac patients.

Solution to Question 21.:

Xenon is a noble gas which is used for its anesthetic properties and it has no effect on the ozone.

Other options : -

-

* Halothane and isoflurane have the potential to destroy stratospheric ozone due to their bromine
(halothane only) and chlorine-bearing molecules. s L,

* The contribution to stratospheric ozone loss by the, anesthetlc N2O is likely more significant,
compared to halothane and isoflurane. = . .

Solution to Question 22: w0

Xenon has a very low blood-gas solublll,ty eoefficient (0.115) ‘and so produces rapid induction and
emergence from anesthesia. . .

Option A: the disadvantage erh ienon gas is.itshigh density (5.9 g/L), which is much higher than
oxygen and nitrous oxide Wthh leads to 1ncreased flow resistance and work of breathing. Thus it
is not suitable for patlent's “with compromlsed respiratory function.

Option B: It has mininal cardlox_/ascular effects- it produces minimal cardiovascular depression,
and it is not arrhythmogenic- sp safe in cardiac patients.

Option CXeénon produces,:'no greenhouse effect or ozone depletion and is environmentally safe,
unlike the other inhaled anesthetics.

* Other advantages of xenon:
* Does not trigger malignant hyperthermia
* Nonexplosive

 Has analgesic activity - reduces intraoperative opioid requirements

Solution to Question 23:

Among the given options, isoflurane is best suited for neurosurgery.
All of the inhalational anesthetics are cerebral vasodilators. The order of vasodilating potency is:

halothane &gt; enflurane &gt; desflurane &gt; isoflurane &gt; sevoflurane.
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Note: Due to its lesser vasodilating property, sevoflurane is preferred to isoflurane for
neurosurgery.

- ¢
& ¢
r‘.‘al& t::::‘ E:E.{H
< ‘**«1‘*5':""‘:i
o ~
> ?'
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Intravenous Anesthesia - Barbiturates,
Benzodiazepines & Propofol

Question 1:

What concentration of intravenous thiopentone is used to induce anesthesia in a patient?

a) 0.25%
b) 1% o=
c) 2% x -~

d) 2.5%

Question 2: v o

...\_-\..|| . ---\... "-1.. " .
In patients administered thiopentone,'which property of the drug allows for the rapid
recovery from anesthesia? = N P
a) Rapid elimination
b) Rapid reabsorption e &
c) Rapid metabolism % Y B

L L
d) Rapid redistributior ! |

e =

Question 3N, o

You are asked to reconstitute thiopentone a few minutes before the 1st OT case is scheduled
to start. Which of the following would you not use?

a) Normal saline
b) Glucose
c) Ringer's lactate

d) Water

Question 4:

In which of the following patients can thiopentone be administered safely?

a) A 44-year-old man with brain tumor
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b) A 24-year-old woman with history of acute intermittent porphyria
¢) A 60-year-old woman in hypovolemic shock

d) A 52-year-old man with chronic obstructive pulmonary disease

Question 5:

On administration of intravenous thiopentone for induction, a patient loses consciousness in
less than thirty seconds. Which of the following is the reason for its rapid onset of action?

a) Low lipid solubility -.,_':-_:2" ’
b) Rapid redistribution x_ e L%
¢) High amount of ionized fraction -.,":'_:.'I-D {..I{""'
d) High amount of unionized fraction ,:::" q‘;".l"a'
'-.,:;-_?” ) E':'_L"* '
& A e
Question 6: ,‘:j‘.al !"QFD E{‘x

. L
Which of the statement regar '\gi\"he dru bigl below i °I;1?OI'I‘eCt?
OB The Crigeien bl

a) Rapid onset and ultrashort duration of action
b) Produces adequate analgesia
c¢) Contraindicated in status asthmaticus

d) Cerebroprotective
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Question 7:

A middle-aged woman diagnosed with major depressive disorder associated with suicidal
thoughts is scheduled to receive electroconvulsive therapy. What is the anesthetic agent of
choice for her procedure?

a) Thiopentone
b) Methohexitone

c) Pentobarbitone

d) Lorazepam &
T
¥ . il
. .
Question 8: : H:,,Ii,'_"l"' s
3 ﬁ\.\_.ﬂ. -\.\_I'\-\_II. :
Which of the following barbiturates is not completely eliminated by the liver?
. TN - S
a) Thiopentone {8 {.._'h "
i - e
b) Phenobarbitone S L .;_'-ﬁ' ?"::R
E F Y I. L™
c¢) Thiamylal ""-.-:-L-" ) o
L I"':il hﬁ“-\.‘h — l':"..'
d) Methohexital £ y, 7
_.lqu_'\- "': .:- ]
_.._P-_-;"" 2
. "-._“'”:' —_:"'-I
Question 9: . ot

oy |
A school student is l{}_‘gl@‘lt to th(_a.qma.s:}alty unresponsive following trauma to the head. The
NCCT image is shown below. Which drug would you prefer for induction of anesthesia in
) N

him? ""':'" ' X\
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a) Ketamine
b) Halothane
c¢) Nitrous oxide

d) Thiopentone

Question 10:

You administer intravenous thiopentone for induction in a patient. As soon as you inject the
drug, the patient complains of excruciating pain in his fingers with burning : senls?sition. Fingers
turned pale initially and soon became cyanosed. What will be your next step 'in the

management of this situation? l:_' .
..\. } .
a) Administer saline oA ”
. . . Ty |, %
b) Administer heparin . ™ %

c) Administer lidocaine

d) Remove the needle immediately. ~ 4

Question 11: ' [a' 2

: : 2 R
What is the main goal of pre-medication prigr-to surgery?
]_ ey W %\
a) Decrease secretions .__":‘-' ‘“-. 1
b) Reduce postoperatlve nausea a’nd vomiting
c) D1m1n151_1|| anxiety -

. SR -
d) Prevent aspiration 1

Question 12:

Which of the following drugs should be avoided in patients with bronchial asthma?

a) Propofol
b) Ketamine
c) Etomidate
d) Thiopental

Question 13:
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A 4-year-old child planned for an MRI requires to be sedated. Which short-acting
benzodiazepine is to be ideally administered for this purpose?

a) Diazepam
b) Lorazepam

¢) Midazolam

d) Temazepam

Question 14: o,

Benzodiazepines are administered to a patient as pre-medication, per t]ge anesthes1a orders.

These drugs have all the following effects except: L X
)
a) Allay anxiety _'H_I"- o
" p o i f-l.
b) Analgesia o -_: -
c) Muscle relaxation e By o W
(e ok gl =
d) Perioperative amnesia y L% g
_ _: E | ':1
] j, G

Question 15: N \

-H' - iy |

Remimazolam is administeredﬁto a 44-year; -old man prior to an
esophagogastroduodenoscoxpy Which, (-)ﬁ the following statements is incorrect regarding the
drug? . <

a) Can be111,§e'd::fbr procedu_reé't"hirty minutes or less

'H. 1
b) Faster acting than midazolam
c) Metabolized by nonspecific esterases

d) New GABA-B receptor agonist

Question 16:

Which of the following can be used as an intravenous induction agent?
a) Lorazepam
b) Bupivacaine
c) Dexmedetomidine

d) Neostigmine
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Question 17:

Overdose with which of the following drugs can be reversed with flumazenil?

a) Barbiturates

b) Benzodiazepines

c¢) Opioids
d) Amphetamines
L |
Question 18: '.?::.,L"":I
Which of the following statements is incorrect concqr{&@xﬂ’ie drug {El(t% image below?

b W

Qﬁ“ﬁ

a) Predisposes to systemic infections
b) Associated with pancreatitis
c) Reduces postoperative nausea and vomiting

d) Contraindicated in egg allergic patients

Question 19:

Bacterial contamination of drug vials is a risk with

a) Thiopentone
b) Etomidate
c) Propofol
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d) Ketamine

Question 20:

Which of the following statements is incorrect regarding propofol?

a) Hypotension following induction
b) Severe pruritis following injection
c¢) Pain on injection

d) Depresses airway reflexes b

Question 21: o
.H_:,_ C |,
L 1

You decide to use a prodrug of propofol for-a .Bronchosc_opy- under copsﬂci'(;'uls sedation. Which
of the following is an incorrect statement'regarding this.drug? W

. %

:-'

i & =y
. § I'\.
a) Water soluble g " C e
b) Faster acting than propofol* - O
A e e
¢) No pain on injection "8 oL

% -

d) Less incidence of hypotensign_hﬁ'd.apnea b
L | -

=" |

Question 22: » 'y

Which of the_:f!alialwing anesthefics have high abuse potential?
L I..

a) Etomidate

b) Thiopentone
c) Methohexital
d) Propofol

Question 23:

A critically ill patient was given an infusion of an intravenous anesthetic at a dose of
4mg/kg/hour. 48 hours later, the patient developed refractory bradycardia, and there was
evidence of rhabdomyolysis on investigations. Which agent is most likely implicated?

a) Thiopentone
b) Propofol
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c) Etomidate

d) Ketamine

Question 24:

Two days after he underwent a gastrectomy, a patient complained of severe abdominal pain,
nausea, and vomiting. Labs showed elevated serum amylase and lipase levels. CECT showed
diffuse parenchymal enlargement of the pancreas. Administration of which of the following
anesthetics is implicated here? -
a) Propofol i
b) Etomidate ™ A <
c) Thiopentone o "

d) Ketamine o, ™ L

A -
Question 25: o LN o

Which of the following findings would not :]-p'e seen in ajpatient with propofol infusion

syndrome? v Y
e &

a) Bradycardia W ol

b) Cardiac failure ::'- ¥ %1

c) Hyperlipidemia b A o

% s
d) Hypokalemia* A
W i ._

Question 26:

Which one of the following anesthetic agents shows the Robin Hood phenomenon?

a) Propofol
b) Etomidate
c) Ketamine

d) Thiopentone

Question 27:

Which of the following is true about total intravenous anesthesia?
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a) Reduces cerebral metabolism and cerebral blood flow
b) Smooth induction with high incidence of post operative nausea and vomiting
c¢) Propofol inhibits pulmonary vasoconstriction d/t hypoxia

d) Higher chances of nephrotoxicity and pulmonary toxicity

Question 28:

Which of the following is not an intravenous induction agent?

a) Propofol F:.,.:‘TI'.:::. I
b) Thiopentone = e, =
c) Etomidate L)
d) Halothane . _:.,:-.-_h' & 3 '-,:':"'
b 1.-.-; >
?'.{{L

1 d

2 d

3 c

_‘!1-: 4 a
R 5 a
6 b

7 b

8 b

9 d

10 a

11 c

12 d

13 c

14 b

15 d

16 a

17 b

18 d
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19
20
21
22
23
24
25
26
27
28

o9 ol |T|Q|T|T|O

Detailed Explanations*" E
" il
Solution to Question 1: _ a ~._'='"
% -\.-_"'\-.|| I:-I.'\-:"- _1-"%\_'\-\.
Thiopentone is used as a 2.5% solution. - &

Thiopentone is prepared as agé'dium saltl_-(ﬁ_ﬁ)(ed with 6%;by weight anhydrous sodium carbonate)
and can be reconstituted with water, g}u_co'se 5%, or I}lel:-mal saline to produce a 2.5% solution of
thiopental. r W™

o -
| 3

. . .L |
Other reconstituted solutions;~, &' )
* 2% solution of thiamylal®, ™ N
. & -
* 1% solution of metholexital £ o
Ay L
i '-:-]_. oy
w5 !
Ty o L
Solution to Question 2:

Rapid recovery from thiopentone anesthesia is due to its rapid redistribution.

It is redistributed from the brain to tissues that are less perfused, like muscles, resulting in rapid
recovery (within 20 minutes).

Solution to Question 3:

Thiopentone is an alkaline solution and should not be reconstituted with Ringer's lactate which
has an acidic pH. Ringer's lactate decreases the alkalinity of the solution and the calcium present
in it can result in the precipitation of thiopentone.

Thiopentone and other barbiturates are prepared as sodium salts (mixed with 6% by weight
anhydrous sodium carbonate) and can be reconstituted with water, 5% glucose, or normal saline
to produce a 2.5% solution of thiopental.
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After reconstitution:
* Thiobarbiturates (thiopentone, thiamylal) — stable if refrigerated for 1 week

» Methohexital — stable if refrigerated for 6 weeks

Solution to Question 4:

Thiopentone can be safely administered in a patient with raised intracranial tension, i.e., brain
tumor.

Thiopentone is cerebroprotective as it reduces CSF volume by facilitating its absorptién. It also
decreases cerebral blood flow, cerebral blood volume and helps in lowering intractanial pressure.

The other options are contraindications to the use of thiol:_-)én-tone. o

Option B: Thiopentone induces aminolevulinic acid synthetase, whielrincreases the formation of
porphyrins. This precipitate porphyria attacks, espec1ally acute jintermittent }gorphyrla or
variegate porphyria in susceptible individualg®, " k.

Option C: Thiopentone should be avoidedi 1n hypovolermc or shock pat'le'nts because of the
significant reduction in cardiac output-(.69%) and artetial blood préssure due to vasodilation and
venous pooling. -_ I

Option D: Thiopentone produ.ces dose- related central resp.lratory depression, producing a
characteristic ventilatory paftern called' ‘double apnea’

"'_ i LY
Solution to Question 5. ﬁ.‘ ' .

b

Thiopentone has-a rapi-d onset of action due to the high unionized fraction and high lipid
solubility. ; =4° PN

Only the unlomzed form chn cross the blood-brain barrier and exert its action (within 30 s).

Rapid redistribution is responsible for the termination of action of thiopentone. i.e., it governs the
duration of the action, not the onset.

Solution to Question 6:

Thiopentone does not produce analgesia and may even produce anti-analgesia by reducing the
pain threshold.

Option A: Thiopentone has a rapid onset of action (within 30 s) due to high lipid solubility and a
high unionized fraction (60%). It has an ultra-short duration of action (within 20 mins) due to
rapid redistribution.

Option C: Thiopentone does not completely suppress airway responses to laryngoscopy and
intubation and may lead to bronchospasm in asthmatics.
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Option D: Thiopentone is cerebroprotective as it reduces CSF volume by facilitating its
absorption. It decreases cerebral blood flow and cerebral blood volume, thus lowering intracranial
pressure. It also has an anticonvulsant property which is advantageous in neurosurgical patients
who are at increased risk of seizures.

Solution to Question 7:

Intravenous methohexital is the agent of choice for providing anesthesia during electroconvulsive
therapy (ECT).

Methohexital can induce seizures and has a rapid recovery. It is also useful in jld__ellll-ﬂfy'ing epileptic
foci during surgery for resistant seizures. N

Note: According to Mental Health Care Act (MHCA) 2017,;:%€T should 'plerformed only after
administering a short-acting general anesthetic alon_g‘-ﬁ.ﬁl muscle relaxants. This method is

e LY, i
known as modified ECT. F "tz

'-.:‘:1- |__.':hx : -u'zﬁ.."'
53 ) ,:._“‘ 2 i T
. : L . N
Solution to Question 8; WA A hy
E F Y I. ; L™
Phenobarbitone is not COI{lp]LGt'cxg'ljl elimine}ctqgu'by the 1ive_1:..;_-25‘76't0 50% of the drug is excreted by
the kidneys in an unchanged form. N, N
| | 4 L")
All barbiturates (thiopentone, th_iam_yi-al, methoh._p)'?ite.'il) other than phenobarbitone are completely
eliminated by the liver. e L .__'1"'
T
{ L N
o -~
g~ B
. 5 oo
Solution to Quest{d’hQ. \ b

i =k _1—
The imagﬁ;'gf' suggests an-ﬁ;_c(".-t\radural hemorrhage (EDH). Thiopentone is preferred for induction of
anesthesia in head injury.

Thiopentone is cerebroprotective, as it decreases cerebral blood flow (CBF), thus lowering
intracranial pressure (ICP). It reduces cerebral oxygen consumption (decreased CMROz2). It also
has an anticonvulsant property which is advantageous in neurosurgical patients who are at

increased risk of seizures.

Thiopenton |l | ddd | LI | W

e

Ketamine ™ ™ T T
Halothane ™ ™ N N

Nitrous oxi | T T T N
de
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Solution to Question 10:

The given clinical features of severe pain with burning sensation and cyanosis of fingers point to
accidental intra-arterial administration of thiopentone. Saline administration via the same needle
to dilute the drug should be the first step in managing this case.

Intra-arterial injection of thiopentone can form crystals in the arterioles and capillaries, causing
severe vasoconstriction, thrombosis and even gangrene. The degree of gangrene corresponds to
the concentration of the drug.

Treatment: Pl
* The needle should not be removed as it can aggravate vasospasm
» Saline administered via the same needle to dilute the dr’t:lg :

 Heparin to prevent thrombosis b

. . . - O "
* Papaverine and lidocaine o . S

=,

» Brachial plexus block or stellate ganglion;bllock to relieve V.asospasm :--'

LW e "  }
. et -

- K

Solution to Question 11: 1~ =

The main goal of premedication 1§ to 'diminish_q_nxiety.

Preoperative medication ma}_f_'ail's.o provid1e relief of preoperative pain or perioperative amnesia.
Indications for preopqxa}ti"t:e medicati(:n,:

* Prophylaxis against i)ﬁostoperatiye nausea and vomiting (5-HT3s)

* Prophylaxis 'a-gz.ﬁnst aspirz_ttioﬁ pneumonia (eg, antacids)

« Prevention of allergic reactions (eg, antihistamines)

* Decreasing upper airway secretions (eg, anticholinergics)

Some medications that are given preoperatively (e.g., opioids) decrease anaesthetic requirements
and can cause smooth induction.

Solution to Question 12:

Histamine release is more commonly seen with barbiturates like thiopental and
methohexital. Hence thiopental should be avoided in patients with bronchial asthma to prevent
wheezing.

Barbiturates increase histamine release from mast cells and produce a higher incidence of
wheezing when compared to propofol.
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Note: Thiopental and methohexital are ultra-short acting barbiturates indicated for the induction
of anesthesia.

Solution to Question 13:

The shortest-acting benzodiazepine among the given options is midazolam. It is administered as a
pre-medication in children having separation anxiety before procedures or in short procedures
requiring sedation.

The benzodiazepines used in anesthesia are classified according to their metabolism and plasma
clearance as follows: L ’h
» Ultra-short acting - Remimazolam (FDA-approved for procedural sedation_s'go mins in adults)
« Short-acting agent - Midazolam - -l X

« Intermediate-acting agents - Lorazepam, temazepam

» Long-acting agent - Diazepam o H L A

Midazolam is the benzodiazepine of choiee for induction.of anesthesia% The onset of anesthesia is
within 30 to 60 seconds. e | & )

o &

Solution to Question 14: .

Y LY
Benzodiazepines do not produceanalgesia, and so, they must be used with other anesthetic drugs
to provide sufficient analg-esia. LY

Benzodiazepines are th:e ‘most commo-nl'y administered drugs for premedication. They act through
GABA A receptors™ i

* ° 1 subunit - Sédation, antétdgrade amnesia (retrograde memory unaffected) and anticonvulsant
action )

* ° 2 subunit - anxiolysis and muscle relaxation

Solution to Question 15:

Remimazolam is a new GABA-A receptor agonist.

It combines the properties of two unique drugs - midazolam and remifentanil. It acts on GABA-A
receptors like midazolam and has organ independent metabolism like remifentanil.

It is an ultra-short-acting intravenous benzodiazepine, which is rapidly degraded in plasma by
nonspecific esterases to its carboxylic acid metabolite CNS 7054.

It has a rapid onset of action, greater depth of sedation, and more rapid recovery than with
midazolam.
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Solution to Question 16:
Lorazepam is a benzodiazepine that can be used for induction of anesthesia at a dose of 0.1mg/kg,
although midazolam is preferred among benzodiazepines.

Benzodiazepines are mainly used for sedation and less commonly for induction of anesthesia due
to the availability of better induction agents (propofol, etomidate, ketamine, and thiopentone).

Dexmedetomidine is a selective alpha-2 agonist and is used primarily as an adjuvant. So, a better
option would be lorazepam.

Solution to Question 17: S

-

Flumazenil is the first benzodiazepine antagonist approvq__d for chnlcal usemto reverse the effects of
benzodiazepines.

It is a competitive reversible antagonist at the benzodlazeplne receptor with hlgh affinity and
specificity. oy -

Flumazenil is used for both diagnostic and;t'herapeutic re'Ver.sal of benzédiazepine receptor

agonists. e | b

o &

Solution to Question 18: .

Y LY
Propofol is not contraindicated in egg allergy patients.

Propofol is formulated amn “oil-in- -water ‘emulsion, which contains soybean oil, glycerol, and egg
lecithin. Usually, egg allergles are a Téaction to egg white (egg albumin). But, propofol contains
egg lecithin, whielis extracted ffom egg yolk, and so, propofol is not necessarily contraindicated
in patlents vntha history of.¢gg allergy.

Propofol has been associted with life- -threatening systemic infections because it decreases
polymorphonuclear leukocyte chemotaxis, but not adherence phagocytosis and killing. It inhibits
phagocytosis and Kkilling of Staphylococcus aureus and Escherichia coli.

Propofol is associated with hypertriglyceridemia which can predispose to pancreatitis.

It has antiemetic properties which help in reducing the incidence of post operative nausea and
vomiting.

Solution to Question 19:

Bacterial contamination of vials is a risk with propofol.

Propofol formulations contain egg lecithin and soyabean oil. The egg is a good medium for
bacterial growth and the lack of preservatives supports the growth of bacteria which can lead to
sepsis or even death.

Hence, propofol must be used within 6 hours of opening the ampule.
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Nowadays, certain additives like 0.005% disodium edetate or 0.025% sodium metabisulfite have
been added to propofol formulations so as to retard the rate of growth of microorganisms.

Solution to Question 20:

Propofol has antipruritic properties. It can also relieve cholestatic pruritus and may be as effective
as naloxone in treating pruritus induced by spinal opiates.

Option A: Propofol produces a 25% to 40% reduction in systolic blood pressure following
injection.

Option C: Propofol is formulated as a lipid emulsion that causes pain during mJectlon This can be
decreased by using a large vein, avoiding veins in the dorsum of the hand, prior injection of
lidocaine or by mixing lidocaine with propofol prior to 1n]__ect10n (2 mL 0f.1% lidocaine in 18 mL
propofol). -

Option D: Propofol produces maximum inhibitiag,_of airway refléxes and camnsfacilitate intubation,
endoscopy, or laryngeal mask placement w1thout neuromuschlar blockade:

1
L

e e
Solution to Question 21: L LN, "
-, k i ™
Fospropofol is a water-soluble prodrug of propofol that has a slower onset and slower recovery
than propofol. It is hydrolyzed to proepofol, phosphate, and formaldehyde.
Y LY

Fospropofol is advantageous sifice it is not associated with pain on injection.

Fospropofol is approve_dﬁfe;r sedation during local and regional anesthesia e.g., conscious sedation
and monitored anesthesia care. Due {0 its slower onset of sedation, it is associated with a lower
incidence of hypotension, respiratory depression, apnea, and loss of airway patency.

Wy )
= I..

Solution to Question 22:

Propofol is an intravenous induction agent that can be addictive because of its hypnotic property
and development of tolerance on prolonged use.

The abuse potential is common among health care workers with reports of self-administration.
There is only a narrow therapeutic window between the hypnotic, euphoric effect of propofol and
its lethal dose. When exceeded, it can cause airway obstruction, respiratory depression, hypoxia or
an unstable hemodynamic response leading to death.

Note: Ketamine also has the potential for abuse and addiction.

Solution to Question 23:
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The given features point towards a diagnosis of propofol infusion syndrome. It is a rare but lethal
syndrome seen when the dose of propofol infusion is &gt; 4 mg/kg/hour for 48 hours or longer.

This syndrome is common in children and critically ill adults.

Clinical features:

* Acute refractory bradycardia leading to asystole in the presence of one or more of the following:
» Metabolic acidosis (base deficit &gt;10 mmol/L)

* Rhabdomyolysis

» Hyperlipidemia

* Enlarged or fatty liver e

5 |

* Other features - cardiomyopathy with acute cardiac fallure skeletal myopat'ﬁy, hyperkalemia,
hepatomegaly, and lipemia. 'oh X

The symptoms and signs are the results of muscle i 1nJury and the release of intracellular toxic

contents. It is due to defect in mitochondrial metapollsm and electron transport chain function.

..'\'\- I- . B

= N

Solution to Question 24: 5 .

The given clinical scenarig 1s siggestive q_f acute pancreatltls Wthh can be predisposed by the
administration of propofol.+ Y

Propofol has been associated w1th_ hypertrlglycerldemla which may predispose the patient to
pancreatitis. o

Risk factors for propofol:ifldﬁced hypertr'iglyceridemia:
* Old age : P by I

* Longer ICU stay : A .'

« Received ;ropofol for a lt-p_'nger duration.

It is essential to monitor serum triglyceride levels when propofol is used for a prolonged duration
or at higher infusion rates (especially in older patients).

Solution to Question 25:

Propofol infusion syndrome is associated with rhabdomyolysis which leads to hyperkalemia.

Propofol infusion syndrome is a rare but lethal syndrome due to a defect in mitochondrial
metabolism and electron transport chain function. It is seen when the dose of propofol infusion is
greater than 4mg/kg/hour for 48 hours or longer.

Clinical features:
* Acute refractory bradycardia leading to asystole in the presence of one or more of the following:

» Metabolic acidosis (base deficit &gt;10 mmol/L)
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* Rhabdomyolysis
» Hyperlipidemia
* Enlarged or fatty liver

e Other features - cardiomyopathy with acute cardiac failure, skeletal myopathy, hyperkalemia,
hepatomegaly, and lipemia.

Solution to Question 26:

Robin Hood or reverse steal phenomenon is seen with thiopentone. A

Thiopentone constricts the cerebral vasculature, causing a decrease in cerebral blood flow,
cerebral blood volume, and intracranial pressure. Howev: , this vasoconstriction occurs only in
normal areas. The blood vessels in the ischemic area-remain dilated die'to ischemia-induced
vasomotor paralysis and are unaffected by thiopentone. This leads, to'redistribution of blood flow
from normal to ischemic areas in the brain. Thi§4s called the Robin Hood phenomenon.

o | - —~ - 5
- i &

1
L

, (A
Solution to Question 27: w0

Total intravenous anesthesid results inyreduced cerebral-metabolism and cerebral blood flow. The
most commonly used agent is propofel: '

Advantages of TIVA over inhzile_d"anesthetics_: L

* Smooth induction and r@}pid recovery with a minimal hangover
* Low incidence of nau:sé'a.and Vo_mitiﬁg

» Safe in patie_nts susceptible to malignant hyperpyrexia

* Reduced gree;house effel:c.t- of inhalational anesthesia

* Paralysis is not always reduired, reversal agents can be avoided and emergence is rapid
(especially in propofol TIVA with remifentanil).

Solution to Question 28:

Halothane is an inhalational agent which is a halogenated alkane. Induction with halothane is
relatively slow due to its high blood: gas partition coefficient (2.5).

Intravenous induction agents:
* Propofol is the most commonly used intravenous anesthetic.
* Thiopentone is the intravenous agent of choice to provide cerebral protection.

» Etomidate is the intravenous agent of choice to maintain cardiovascular stability in patients with
coronary artery disease, cardiomyopathy and cerebral vascular disease.
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» Ketamine is the intravenous agent of choice in asthmatics.
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Intravenous Anesthesia - Etomidate, Ketamine and

Daycare Surgery

Question 1:

Which of the following agents does not elicit pain on injection?

a) Ketamine
b) Propofol
c) Etomidate

d) Thiopentone b

Question 2: % e

LY -u_"‘:l. . i '. 1
Which is the most epileptogenic intravenous indfction agent?

a) Thiopentone e O o P
b) Etomidate y St o
c) Ketamine :

d) Propofol { LY

Question 3; ; =4" S
5 ",
B!

By
]

Which intravenous anesthetic has the maximum incidence of postoperative nausea and

vomiting?

a) Thiopentone
b) Ketamine
c) Etomidate

d) Propofol

Question 4:

Which of the following is true regarding etomidate?

a) Reduces postoperative nausea and vomiting
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b) Has been used to treat hypercortisolemia
c) Contraindicated in coronary artery disease

d) Avoided in neurosurgical procedures due to risk of raised ICP

Question 5:

Which of the following drugs is the intravenous induction agent of choice in a patient with a
history of myocardial infarction?

a) Etomidate o &,
b) Thiopentone ¥ ¢ "
c) Propofol W _"“ ' ,
d) Ketamine P L hy
" -."H- [ i ﬂ-l.
uestion 6: L L. T o O
Q L .

Which intravenous anesthetic is'associatefl_Mth adreno-gertical suppression?

3 !

a) Thiopentone y !

b) Propofol '-. "
A |
c) Etomidate 3 L Y
d) Ketamine ~.:“:“' ' o
i =4 - "--.\'
) o, k
Question 7: * "

In the immediate post-operative period, a patient has persistent hiccups and myoclonus.
Which of the following intravenous anesthetic agents was most likely administered?

a) Ketamine

b) Propofol

c) Thiopentone
d) Etomidate

Question 8:

The CT brain of an old man following a fall shows a massive subdural hemorrhage with
midline shift. He is taken up for emergency surgery. Which one of these intravenous agents
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should not be administered for induction in him?

a) Ketamine

b) Etomidate
c) Propofol

d) Thiopentone

Question 9:
: o . : A
What is the main site of action of ketamine? i,
il
a) Spinal cord e o
e o
b) Hippocampus ¥ oy .
c) Cerebellum e : | W ._:"“.
d) Thalamoneocortical projection ™ 7 I
- .
5 -\.-'\"-.l. " "-L: a - 1-.."\' g
) W o
Question 10: - e s
.\-_i.\- I..H s, 5
h LK

A child was administered an anesthetlt: for fracturé reduction in the ER. He could open his
eyes, was blabbering and breathmg spontaneodsly but did not feel any pain. Which anesthetic
agent was administered? !

‘_. o 1
a) Ketamine ‘-.__l"‘i-""' By
-
8y P
b) Propofol i %~ N
e -
c) Etomld'a:EE "y

d) Thiopentone

Question 11:

How does ketamine cause dissociative anesthesia?

a) Antagonistic action at NMDA receptor
b) Agonistic action at NMDA receptor

¢) Antagonistic action at GABA A receptor
d) Agonistic action at the GABA B receptor

Question 12:
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A young man sustained multiple fractures following an RTA. He is being taken up for damage
control surgery. His pulse is 120/min, BP 80/50mmHg, and also has cold extremities. What is
the intravenous agent of choice for induction in him?

a) Propofol

b) Thiopentone

c) Ketamine

d) Etomidate

Question 13: A

A patient in hemorrhagic shock was shifted for emergenty surgery anid'given ketamine for
induction. Why is this drug preferred for use in this'sitiation? _{,

a) Direct sympathomimetic action L s
b) Indirect sympathomimetic action

) L) o,
¢) Negative inotropic action \

d) Positive inotropic action =% N P
e k i

Question 14: " e

Which of the following isa true statement about ketamine?
. W | ]

a) Produces pain on injection

b) Contraifdicated in asthiatic patients
= ' I.

c) Safe in hyperthyroidism

d) Produces salivation and lacrimation

Question 15:
An adolescent boy with bronchial asthma is about to undergo an emergency appendectomy.
Which is the intravenous induction agent of choice for him if he has an active wheeze?

a) Thiopentone
b) Propofol
c) Ketamine

d) Etomidate
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Question 16:

Administration of which anesthetic agent is associated with a rise in the intraocular pressure?

a) Thiopentone
b) Ketamine
c) Propofol

d) Desflurane

Question 17: e

. . . . ey, T
Which intravenous anesthetic preserves airway reflexes the best? _ 1™
o

L

a) Etomidate _ _H-___'x' : ey - 2
b) Ketamine : .'f __: - i P
c) Propofol X W j ._":""1 b -.__‘x“: -

d) Thiopentone et L ( ol

A0 c -
L % o
Question 18: vl Y
" E ] .l'.'l

-H. . ] F .'h‘ . . . . . .
During recovery from anest]‘?eéia, a patient,started experiencing hallucinations and vivid

dreams. Which inducing. agent is mos&};kely responsible?
% 1'"' . r

a) Ketamine =~ = "
b) Propofo_b_ ~
c) Thiopentone
d) Etomidate

Question 19:

What drug can be used to prevent hallucinations and vivid dreams that can occur as an
emergence reaction during the anesthesia recovery period?

a) Ketamine

b) Atropine

c) Propofol

d) Midazolam
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Question 20:

In which of the following patients can you safely administer ketamine?

a) 1 &amp; 5 only
b) 2, 3 &amp; 5 only
c) 2 &amp; 3 only
d) 2 &amp; 5 only

Question 21: Ny

ol Mo n '.-\..-
A 36-year-old housewife is scheduled for an excision biopsy of a breastlump under general
anaesthesia. The procedure is planned on an outpa.’Eién“’t basis. Which is the intravenous

induction agent of choice for her? o e~ %, B
a) Ketamine (28 AN oo
i - "~ . M
b) Thiopentone u, _-_“'H. g . ;._:=
c) Propofol Sk Tl =
. i, E 5
d) Etomidate ) -t &
L N
i o
. W |
Question 22: Y o

o s el

Which is the muscle re_zltc'lx'ant of c_h(_)icmé'“in patients posted for daycare surgery?
e, s

a) Succiny}g.hcﬁﬁe =

" oy
b) Rocuronium Y
c) Vecuronium

d) Pancuronium

Question 23:

A 45-year-old man is posted for inguinal hernia surgery. Which is the anesthetic technique of
choice in order to perform fast-track surgery on him?

a) General anesthesia

b) Spinal anesthesia

c) Epidural anesthesia

d) Infiltration anesthesia
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Question 24:

Which effect of ambulatory anesthesia most commonly persists after the patient is
discharged?

a) Myalgia

b) Drowsiness

c) Sore throat

_'r i
d) Headache " .-_:"
o
L
i L
. . ‘uﬁ':" =
Question 25: -:}‘% @ Y
. i:'.._ | _:‘.“"-\. .'5_..
Which of the following intravenous anesthetics.can be used'to reduce postoperative pain?
o E LN
it - -\'\'\-\. 1 L

a) Thiopentone ) = t ';.._"-_1"“ -,::"‘w

b) Propofol . b W o AT

c) Ketamine L 0 A .._'"“"."-' o .

o Y S
d) Etomidate et e
L = -
""l- r | . l'..'
T, |
i L
Question 26: o %
i x_:ﬁ-l.
1
Which of the following intravenoiis“anesthetics is hypertensive?
i ._:‘l'\' _\.-1_-\.
a) Thiopehtone -._,:"

b) Ketamine
c) Etomidate

d) Propofol

Question 27:

Which class of compounds does ketamine belong to?

a) Amphetamine
b) Barbiturates
c) Phencyclidines

d) Butyrophenones
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Answer Key

Question No. Correct Option

1 a
2 b
3 c
4 b S *'.IE |
e
5 a il
6 c
7 d
8 a 5" '
9 d
10 a
11 a
12 c
13 b
14 d
15 c
16 b
= 17 b
"'-.I:"- "'-I:l."' 18 a
19 d
20 d
21 c
22 b
23 d
24 b
25 c
26 b
27 c

Detailed Explanations
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Solution to Question 1:

Ketamine does not elicit pain on injection, instead produces profound analgesia.

Propofol is formulated as a lipid emulsion, which causes pain on injection. A new aqueous
prodrug, fospropofol is associated with less pain on injection.

Etomidate, although it causes pain on injection, the lipid formulation of etomidate is associated
with a much less frequent incidence of pain.

Thiopentone at a concentration greater than 2.5% can produce pain on injection and venous
thrombosis.

Solution to Question 2: E o
o, % B A
The most epileptogenic intravenous induction agent-i$ etomidate.

Etomidate has been associated with grand mal seizures and produces 1ncreased EEG activity in
epileptogenic foci. This feature has proven; useful for intraoperative mapplng of seizure foci before
surgical ablation. ol

. e . | ik - . - 1, 'y .
Thiopentone and propofol have anticonvulsant pedperties which @zé advantageous in
neurosurgical patients who are.at increased risk;of seizures.

Ketamine has a mixed effection selzure act1v1ty with elther strong pro-convulsant or strong
anticonvulsant action.

Solution to Question 3_:-::“' -
Etomidate ha_s ithe Highest incidence of postoperative nausea and vomiting (PONV) among
intravenous; anesthetics. ?

Propofol h;s antiemetic prl'bperties thereby reducing PONV.
Other potential adverse effects of etomidate:
 Adrenocortical suppression

* Myoclonus

* Seizure precipitation

* Pain on injection

Solution to Question 4:

Etomidate can be used in the treatment of endogenous hypercortisolemia. This is due to its ability
to inhibit the enzyme 11B-hydroxylase, which results in decreased biosynthesis of cortisol.

Etomidate has the highest incidence of postoperative nausea and vomiting.
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Etomidate is the most cardiac stable induction agent and is the agent of choice in coronary artery
disease, cardiomyopathy and cerebral vascular disease.

Etomidate can be safely used in neurosurgical procedures. It is also the anaesthetic induction
agent of choice to reduce increased ICP when maintenance of cerebral or coronary perfusion
pressure is important.

Solution to Question 5:

As the patient has a history of coronary artery disease, the agent of choice is etomidate.

Etomidate is the most cardiac stable intravenous agent due to its lack of effect'on the sympathetic
nervous system and baroreceptor function.

The myocardial oxygen supply-to-demand ratio is well mé;i'nt'ained. It is'the IV induction agent of
choice in patients with coronary artery disease, cardiomiyopathy, and cerebral vascular disease.

Adverse effects of etomidate: s ) y
* Postoperative nausea and vomiting (PONV) o O
 Myoclonus P | el o

* Adrenocortical suppression ™,

» Epileptogenic potential =~ "

Option B: Thiopentone decreases the cardiac output,'systemic arterial pressure, and peripheral
vascular resistance. * Iy

Option C: Propofol produees-eardiovascular depression by direct myocardial depressant effects
and decreases systemie.vascular resistance.

Option D: Ketaminhe'produces an increase in arterial pressure, heart rate and thus increases
myocardial oxygen demand. . _*
o !

5% I_.

Solution to Question 6:

Etomidate has been associated with adrenocortical suppression which can last for 72 hours.

Etomidate inhibits the enzyme 11B-hydroxylase, resulting in decreased biosynthesis of cortisol and
mineralocorticoids and increases the formation of intermediaries like 11-deoxycorticosterone.

It is a more potent inhibitor of steroid synthesis than as a sedative-hypnotic as the concentration
which produces adrenocortical suppression (10 ng/mL)is much lower than that needed for
hypnosis (&gt;200 ng/mL).

Solution to Question 7:

Etomidate has a very high incidence of myoclonus and hiccups.
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The possible cause of myoclonus is thought to be subcortical disinhibition, and not due to
epileptogenic foci.

This myoclonus can be minimized by premedication with benzodiazepines (midazolam) or opiates
or a small dose of magnesium 60 to 90 seconds before administering etomidate.

Potential adverse effects of etomidate:
« Adrenocortical suppression

* Postoperative nausea and vomiting

* Seizure precipitation

* Myoclonus, hiccups

* Pain on injection iy

Solution to Question 8:

.."'\-.\- '- . :.l

Ketamine is avoided in head injury patients'as it increases cérebral oxygen consumption
(CMRO2), cerebral blood flow (CBF), and intracranialpressure (ICP)

" = e
Etomidate, propofol and thlopentone decrease CMRO2 CBF and I'CP

™

Solution to Question 9: 2

The main site of action of ketamine is the thalamoneocortical projection system.
e

It inhibits certain parts of the cortex’(gspecially association areas) and thalamus but stimulates
parts of the limbic¢isystem, including the hippocampus.

Ketamine ig ah:-e{ntagonist at the excitatory glutamatergic NMDA receptor. The NMDA receptor is
highly expressed in the temporal cortex, hippocampus, basal ganglia, cerebellum, and brainstem.

Solution to Question 10:

The given features suggest dissociative anaesthesia, which is a characteristic feature of ketamine.

Ketamine produces dissociative anesthesia which is characterized by a state wherein the patient is
conscious (eg., eye opening, swallowing, muscle contracture) but unable to process or respond to
sensory input.

Ketamine functionally “dissociates” the thalamus (which relays sensory impulses from the
reticular activating system to the cerebral cortex) from the limbic cortex (which is involved with
the awareness of sensation). It acts as an antagonist at the phencyclidine site of the NMDA
receptor.
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Solution to Question 11:

Ketamine produces dissociative anesthesia through antagonistic action at the phencyclidine site of
the NMDA receptor.

Dissociative anesthesia is a state where the patient appears conscious (eye-opening, swallowing,
muscle contracture) but unable to process or respond to sensory input.

Ketamine functionally “dissociates” the thalamus, which relays sensory impulses from the
reticular activating system to the cerebral cortex from the limbic cortex involved with the
perception of sensation.

Solution to Question 12:

The clinical features suggest circulatory failure. The Iy 1nlauct10n agent of choice in hypotensive
patients is ketamine &gt; etomidate. Y

Ketamine helps to maintain arterial pressure,héart rate, and' célrdiac output b}'/' central stimulation
of the sympathetic nervous system and inHibition of the-reuptake of ngrepinephrine. It also
increases peripheral arteriolar res1stance and reduces* redlstrlbutlo.p of hypothermia in
hypovolemic patients. . S o

Ketamine is avoided in patients‘ with hypert-enéion as it raises the blood pressure.

Option A: Propofol produces cardlovasdular depressmn by direct myocardial depressant effects

and decreases systemic vascular resistance, Wthh is' more profound than thiopentone.
'l.

Option B: Thiopentone decreaSes cardiac output, systemic arterial pressure, and peripheral
vascular resistance. o -

Option D: Etomidate is primarily used ih Neurosurgery as it decreases Intracranial pressure but
despite its favorable hemodynami¢ profile, it causes arterial hypotension in the volume-depleted
patient. ™ ot

Solution to Question 13:

Ketamine is preferred due to its indirect sympathomimetic action. It is the intravenous anesthetic
of choice for hemorrhagic shock.

It inhibits the reuptake of both central and peripheral catecholamines and causes increased blood
pressure, heart rate, and cardiac output.

Ketamine has direct negative inotropic and vasodilating activity, but these effects are
overwhelmed by the indirect sympathomimetic action.

Solution to Question 14
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Ketamine administration may be associated with salivation and lacrimation which can be
attenuated by premedication with an anticholinergic agent such as glycopyrrolate.

Option A: Ketamine does not elicit pain on injection.

Option B: Ketamine is the induction agent of choice in asthmatic patients as it is a bronchial
smooth muscle relaxant.

Option C: Ketamine stimulates the sympathetic nervous system and so is best avoided in patients
with hyperthyroidism because of the possibility of exaggerated elevations in blood pressure and
heart rate.

Solution to Question 15: >

In an actively wheezing asthmatic patient, ketamine is _thé- induction agént of choice, as it is a
bronchial smooth muscle relaxant. o

It is also the drug of choice in hemodynamica],ly.'uhs’-cable patlier'l’é's. ™y

Propofol is the intravenous induction agent of choice for the'hemodynatmically stable asthmatic

patient, who is not actively wheezing. I_?pﬂfdrugs possess good bropehodilatory action.
: 6.4 -

Solution to Question 16:

A rise in intraocular pressure is‘séen with ketamine.

Hence, ketamine may be contraindicatediin patients with an open eye injury or other
ophthalmologic disorder;yin which anincrease in intraocular pressure would be detrimental.

i

=4

w B &
Solution to Question 17: %
Airway reflexes are best preserved with ketamine.

Corneal, cough and swallow reflexes all may be present, but they may not be protective. So,
patients at increased risk for aspiration pneumonia (“full stomachs”) should be intubated during
ketamine general anesthesia.

Propofol is associated with maximum inhibition of airway reflexes.

Solution to Question 18:

Hallucinations and vivid dreams during recovery from anesthesia are a manifestation of
an emergence reaction following the administration of ketamine.

The incidence of psychic emergence reactions ranges from 3% to 100% and is usually associated
with excitement, confusion, euphoria, and fear. The symptoms usually appear in the first hour of
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emergence and subside within several hours.

Solution to Question 19:
Hallucinations and vivid dreams during recovery from anesthesia are a manifestation of
emergence reaction following ketamine administration.

Benzodiazepines like midazolam are the most effective group of drugs in the prevention of
emergence reactions.

Solution to Question 20: N e
w Iq. ™y
Ketamine is the intravenous induction agent of cheie¢ it bronchial; asthma and shock.
Ketamine causes bronchial smooth muscle rel_ax_atl-on and presérves upper a1_1‘way reflexes.

Ketamine increases heart rate, arterial press-ufe and cardiac'output by-stimulation of the
sympathetic nervous system and 1nh1b1t10rr of the reaptake of norepirtephrine. It is the only
anesthetic that increases perlpheral artériolar resistance and thus’réduces redistribution of
hypothermia in hypovolemic patients.

Contraindications of ketamine: .
* Raised intracranial pressure !

* Open globe injury (raises int.fao.eular pressure)-'

e Vascular aneurysm sgrgefr}; (possible suaden change in arterial blood pressure)
* Psychiatric diseases -"-s:chizophrenia »

. Hyperthyr01dlsm (exaggerated elevations in blood pressure, heart rate)

« Ischemic ‘heart diseasetincrease in myocardial oxygen consumption)

Solution to Question 21:

The intravenous induction agent of choice for ambulatory anesthesia is propofol.

Propofol has a rapid onset of action and a faster recovery. This makes it an ideal induction agent
for outpatient/ambulatory/day care anesthesia.

Besides, propofol has antiemetic properties which help reduce post-operative nausea and
vomiting.

Solution to Question 22:

Rocuronium is the muscle relaxant of choice for daycare surgery.
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Rocuronium is an intermediate-acting muscle relaxant with a rapid onset (90 secs).

Its actions can be terminated by the reversal agent sugammadex, which produces a rapid and
complete reversal of neuromuscular blockade.

Note: Succinylcholine is the shortest acting muscle relaxant, but it has a high incidence of
postoperative myalgia. So, its use in day care anesthesia is discouraged.

Solution to Question 23:

Infiltration anesthesia is given for fast-track surgery.

Ambulatory/outpatient anesthesia employs the use of fast-track surgical techni.i]ués to provide
adequate surgical anesthesia and minimize postoperative cemplications i i erder to reduce the
duration of hospital stay. b

Infiltration anesthesia (inguinal field block) is ideal*toperform inguinal hernia repair because it

has a lesser incidence of complications than regib.fral or generaI anesthesia. [

The disadvantage of infiltration anesthe51a i its short dumatton of anest-he51a even when

long-acting local anesthetics like buplvacaihe are used * Fa
T i)

Solution to Question 24:

Drowsiness is the most common hdverse effect that persists after discharge following an
ambulatory or daycare ane.sthes1a

Adverse effects after a_m_bulatory anesthesia in their decreasing order of incidence:
* Drowsiness s
* Sore-throat 4

» Myalgia )

» Headache, dizziness

* Nausea, vomiting

* Cardiovascular - hypotension, hypertension, arrhythmias, cardiac arrest (rare)

* Respiratory - hypoxemia, laryngospasm, bronchospasm, aspiration, pulmonary edema,
pneumothorax (rare)

Solution to Question 25:

Ketamine can be used to reduce postoperative pain as it produces profound analgesia.
It inhibits nociceptive central hypersensitization.

Besides, ketamine may be effective in the treatment of:
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* cancer pain, visceral pain
 migraine, chronic neuropathic pain
* phantom limb pain

» fibromyalgia, complex regional pain syndrome

Solution to Question 26:

Ketamine causes hypertension due to central stimulation of the sympathetic nervous system and
inhibition of the reuptake of norepinephrine. Hence, it is useful in patients in shoékK. *

Thiopentone, propofol, and etomidate produce a fall in arterial blood pressure. g
i L B

ol T =
T %,

i K

Solution to Question 27: s ) e

Ketamine is an arylcyclohexylamine, a coggéner of phericyclidine. W

Ketamine produces dissociative ariaéslfﬁesia through a'ntagonistic'_'a:'ction at the phencyclidine site
of the NMDA receptor. 3,/ » C

Ketamine, like other pheneyelidines, prlodu_-Ces emergengce reactions which are undesirable
psychological reactions, which occur-during awakepingfrom anesthesia.

%

T

¥ .
e e
o Ry o
L
o i |
o N | B
i il
i =4 -\."--.\'
5 %
5 '\'I_
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Local Anaesthetics - General Properties

Question 1:

The main mechanism of action of lignocaine is through inhibition of

a) Resting, voltage-gated Na channel

b) Inactivated, voltage-gated Na channel
c) Resting, ligand-gated Na channel . :
d) Inactivated, ligand-gated Na channel x -~

Question 2: p .

By what mechanism do local anesthetics block nerve ; conductlon’?
S, "-I. I_ - 1'
a) Inhibiting the release of neurotransmitters " -
b) Decreasing the influx of sédium into thélcells
c) Increasing the release of fnhibitory. 'n'éurotransn}itters
d) Inhibiting the efflux of sodil_lrr_i*frofn neuro_ns--'

o R o
b i
ks ! |

Question 3: . X

A patient has presented to yOur OPD with a sebaceous cyst on the scalp. You plan to excise it.
Before making the first i incision, you inject lidocaine around it. Which of the following effects

does this drug have?

a) Only 1

b) 1, 3 &amp; 5
C) 1, 2 &amp; 4
d) 1, 3, 4 &amp; 5

Question 4:

Which of the following is not an amino ester?

a) Cocaine

b) Procaine
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c) Lidocaine

d) Chloroprocaine

Question 5:

Which of the following local anaesthetics is not metabolised by plasma esterase?

a) Tetracaine

b) Procaine

. b
c¢) Cocaine i,
d) Articaine X o
] L
by B b
'|: 3 ."-\.
: , Wy LN h
Question 6: L, 0 %
N il o ',_\_

In a patient undergoing surgical fixation of-a distal raﬂlus fracture, an axﬂlary approach
brachial block is administered for. the gaded benlefit of prolonge.d- pain relief. Which of the
following drugs is least suited fox this purpgse?

{
- —-I - L- o) 5

a) Bupivacaine Y 2
b) Ropivacaine o I

. W d
c) Tetracaine i ’

. . s R
d) Lidocaine o N o
S {
i ™ -\._"'\_.\'
Question 7:%* "y

Arrange the following local anaesthetics in order of potency from most potent to least.

a) 2 &gt; 1 &gt; 3
b) 2 &gt; 3 &gt; 1
C) 1 &gt; 3 &gt; 2
d) 3 &gt; 1 &gt; 2

Question 8:

The local anesthetic with maximum amount of unionized drug at physiological pH is

a) Bupivacaine
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b) Chloroprocaine
c) Prilocaine

d) Lidocaine

Question 9:

Which of the following patients should you observe most closely for signs of local anesthesia

toxicity?

.

a) A patient who underwent hip replacement under epidural anesthesia

b) A patient who underwent hand surgery under brachial plexus block

ol T =

c) A patient who underwent hernioplasty under local _eu_}_‘qé't-l-lesia -
d) A patient who underwent ICD insertion under intercostal nerve Block .
.-. ..'\'I.\- Y - --_-ﬁl.
Question 10: L L. T oy T o
G N

When asked to administer a conibination of hgnocalne and epinephrine for a minor
procedure under local anesthesia, what -concentratlon ef epinephrine will you use?

a) 1:10,000 el &
'\1_\'" ’ e |
b) 1:20,000 .
'H." ! %
C) 1:1,00, 000 e el
Y ¢

d) 1:2,00,000 ="t A

i '-.\-]_ =, Nt

iy 1

'H. 5 I_.

Question 11:

You are administering lidocaine to a patient before wound suturing. If you add adrenaline to

it, what would be the duration of action of the anaesthetic?

a) 1 hour
b) 2 hours
c) 3 hours

d) 4 hours

Question 12:

286
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While administering which of the following blocks will you never use a vasoconstrictor-local
anesthetic combination?

a) Digital block
b) Spinal block
c) Epidural block

d) Intercostal nerve block

Question 13: o1

- Ny

While administering lidocaine to a patient in the ER, the anesthesia res,jde"nt adds sodium
bicarbonate to it before injecting. All of the following.behéfits are achiéved by this except:

=,
II i

a) Faster onset of action £y Pl - y
b) Reduced pain on injection " ..H : -_:- . ot
c) Improved quality of block e ; -.: - W4
d) Reduced local anesthetic toxici.ts; --'H L o
b ; L ..,- _-__. e
Question 14: ol N
! 1

.\.'-H. ;s .!..\.- . . .
Which local anaesthetic solq_tan causes maximum neurotoxicity on neuro-axial placement?
N i
_\_-.\_'\'\--. i |
..l )
) A

a) Bupivacaine

b) Lidocaine
i ™

c) Ropivaeaine

d) Prilocaine

Question 15:
Upon intramuscular injection of which of the following local anesthetics, is maximum
myotoxicity induced?

a) Lidocaine
b) Prilocaine
c) Procaine

d) Bupivacaine
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Question 16:

A young male is brought to the ER with uncoordinated movements and difficulty speaking.
His friends tell you that these symptoms started he ate a shellfish dish. He complained of
nausea and vomited also. Shellfish poisoning is suspected. Where does this toxin act on?

a) Inner pore of voltage gated sodium channel
b) Outer pore of voltage gated sodium channel
c) Inner pore of ligand gated sodium channel

d) Outer pore of ligand gated sodium channel -

Py .
o, T

n, ‘q_ x
|I . I

A patient was being given spinal anesthesia mthbuplvacalne ‘when there was an inadvertent
intravascular injection. Following this, the-patient developed' an arrhythmla and went into

Question 17:

cardiac arrest. What should you treat this'with? 5% P
R (L o
a) Esmolol " ; = c e
b) Epinephrine o 8 ) b i
s e _K
c) Lignocaine ! Tt
d) Calcium channel blockers, _ P A &
L | e |
-\.\_\.::. . N
H_-'h.h' o = 4
. L | ]

Question 18: Y 'y

Which nerve-flbr.élis most §1I.1§ce-ptible to local anesthetic?

a) Type C
b) A gamma
c) Type B
d) A delta

Question 19:

Which nerve fibers are most resistant to local anesthetics?

a) Type A°
b) Type B
c) Type AB
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d) Type Ay

Question 20:

What is the order of susceptibility of nerve fibers to local anesthetics?
a) A° &gt; AP &gt; B &gt; C
b) AP &gt; B &gt; A° &gt; C
c) C &gt; B &gt; AP &gt; A°

d) B &gt; Ay &gt; AS &gt; AB JC{"E
L
'Il:,'._ »
2 -l-||||;::| _—l.‘“'\.-"'::q_-
- O
N o
X &y

"o
A nsﬁe‘r Key_h o oL

Question No. Correct Option

1 b
2 b
3 d
4 c
5 c
6 d
1:1: 7 b
'-..':-« b 8 d
9 d
10 d
11 b
12 a
13 d
14 b
15 d
16 b
17 b
18 c
19 a
20
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Detailed Explanations

Solution to Question 1:

The main mechanism of action of local anesthetics is through inhibition of inactivated,
voltage-gated Na channel.

Local anesthesia involves the abolition of local sensation through blockade of nerve impulses.
Na channels exist in 3 states:
* Resting (non-conducting)

* Open (conducting) e

* Inactivated (non conducting)

Local anesthetics have a greater affinity for the channelin the open or inaetivated state than in the
resting state. They bind to the Na channel from the itiner aspect in;eationic form.

They bind to the ° subunit of Na channel and 1nhrb1t the conformatlonal changes associated with
channel opening, thereby preventing Na 1nﬂux “When a cons1derable number of Na channels are
inactivated, the action potential cannot be _generated an‘d 1mpulse canno‘t be propagated.

'-"- '.\_

Solution to Question 2: £+ .

Local anesthetics block nerve conduction by de_zc__reellsing the influx of sodium ions into the cells.
Normally, sodium influx is followed by slight depolarization of the membrane.

Local anesthetics in umomzed form cross the cell membrane and are converted to ionized forms
inside the cytoplasm the “sodium chaiinél blockade occurs. Resting/closed conformation of the
sodium channels-have relatlvely [ow affinity for local anesthetics.

- y Ld
-

o !

= l..

Solution to Question 3:

Local anesthetics inhibit potassium channels.

The effects of local anesthetics include:

» Inhibition of voltage-gated Na channels

* Blockade of potassium and calcium channels

* Transient receptor potential vanilloid 1 (TRPV1)

* Interaction with cholinergic or N-methyl-D-aspartate (NMDA) receptors

* Interference with cellular metabolic processes (eg, oxidative phosphorylation, free fatty acid
utilization)

However, the main action of local anesthetics is mediated by inhibition of voltage-gated Na
channels.
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Solution to Question 4:

Lidocaine (lignocaine, xylocaine) is an amino-amide.

Solution to Question 5:

Cocaine is the only amino ester that is not metabolized by plasma cholinesterases. It is partially
metabolized by hepatic carboxylesterase and partially excreted unchanged in the lg.t'iné.

T

Articaine is the only amino amide which is inactivated by plasma esterases. *

Note: Cocaine is a vasoconstrictor due to its property of-lorepinephring feuptake inhibition. All
the other local anaesthetics are vasodilators except,eoedine.

Solution to Question 6: S oo

o, 1 I: 5 =
. ]
Lidocaine is an intermediate-dcting local anesthetic. It is not‘preferred in procedures for
prolonged pain relief. - X

Long-acting local anesthetics are preferred for prolenged pain relief.

Bupivacaine, ropivacaine, and _t_e’g'r-hcaine are alllong-acting and thus can be used to administer

the brachial plexus block in ’Eﬁis case.

i
_--\.\_' o |

i

Solution to Q_t"Jes'Iion 70 e

~
The most potent local anaesthetic among the following is bupivacaine followed by mepivacaine
and then procaine.

Potency depends on hydrophobicity. Hydrophobicity can be increased by the addition of alkyl
groups to the molecule.

Note: Dibucaine is the most potent, most toxic and longest acting local anaesthetic agent.

Solution to Question 8:
Among the given options, lidocaine has the lowest pKa value. Thus, it has the maximum amount
of unionized drug at physiological pH.

It is the unionized form of local anesthetics that penetrate the membrane. Hence, pKa correlates
with the onset of action.

pKa of a drug is the pH at which the drug is 50% ionized and 50% nonionized.
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pKa values of Local Anesthetics
¢ Chloroprocaine - 9.1

* Procaine - 8.9

* Tetracaine - 8.4

* Bupivacaine - 8.1

* Prilocaine - 8.0

« Etidocaine - 7.9

* Lidocaine - 7.8

» Mepivacaine - 7.7

Solution to Question 9:

Solution to Question 10:

L
Epinephrine is used along w@ocal anest

this dose, epinephrine pro
Advantages of vasoconstrictors:
* Increased duration of actlQ.;PJ:_"‘

 Improved depth of a .‘:'“esia

o

-,{-,'_'L
3

¢ Decreased local aﬁyst etic toxgﬁﬂ
*Asa marl;Er'klhr 1nadvertqqr_n{"';ﬁtravascular injection

X\

Solution to Question 11:

'?
.

B &
o i
"-.,_""';-._, - ) >
@ i o
ﬁx_f s <&
L @

By adding adrenaline to lidocaine, the duration of action can be increased to 2 hours.

Lignocaine Plain 4.5mg/kg 30-60 mi
n

With Adrenali | 7mg/kg 120 min

ne

Bupivacaine Plain 3mg/kg 120-140
min

With Adrenali | 3mg/kg 180-240 min

ne

292
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'h@t-ll’bs ata conoﬁhtratlon of 5 ug/mL or 1:200,000. At
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Solution to Question 12:
The use of a vasoconstrictors-local anesthetic combination is contraindicated in digital block (ring
block). This is an area supplied by end arteries and there is a risk of ischemia and necrosis.

The combination of local anesthetic with a vasoconstrictor is contraindicated in:
« Digital nerve block (ring block)

* Toe block

* Surgery of the tip of the nose and pinna =,

* Surgery of the penis (circumcision) iy

Solution to Question 13:

o | - —~ - 5
- {

The addition of sodium bicarbonate teJocal anesthetlcs does not reduce local anesthetic toxicity.

All local anesthetics are weak bases, but commerc1ally available solutlons have an acidic pH in
order to maximize the stabilityvand shelf life"In acidic soliitions, most of the drug will be

in ionized form. It is only thé uncharged (mon-ionized):form that diffuses across the lipid barrier
to the site of action. ’ .

% K . . .
A basic solution (sodium bicarbonate) can be-added to a local anesthetic solution immediately
before injection to raise the pH. This is ternied 'alkalinization' or 'buffering'. Alkalinization
increases the proportier}:&f non-ionized,drug resulting in more rapid drug diffusion.

. W | ]

Advantages of alkaliniz-'ation:
* Faster onget of action

» Reduced i)ain/stinging ont subcutaneous injection

» Improved quality of the block

1mL 8.4% sodium bicarbonate is added to 10 mL of local anesthetic solution.

Excessive sodium bicarbonate raises the pH too far and precipitates non-charged basic form in the
solution.

Solution to Question 14

Neurotoxicity from neuro-axial (epidural or spinal) placement of local anesthetic solution is
maximum with lidocaine.

Order of neurotoxicity: Lidocaine = Tetracaine &gt; Bupivacaine &gt; Ropivacaine.

Neurotoxicity may manifest as transient neurological symptoms or cauda equine syndrome.
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Solution to Question 15:

Local anesthetic-induced myotoxicity following intramuscular injection is maximum with
bupivacaine.

The mechanism of muscle damage is due to mitochondrial damage.

Toxicity is reversible as it resolves within 2 weeks.

Solution to Question 16: P

The manifestations of shellfish poisoning are due to the-.a'ctlon of the pgdiSon on the outer pore of
the voltage-gated sodium channel.

Shellfish poisoning is due to the neurotoxin saxitoxifl and puffe’r-fish poisonitg is due to
tetrodotoxin. Although these toxins are chemlcally dlstlnct they are exceedlngly potent and have
similar mechanisms of action. .

e g ik, . . m % .
While local anesthetics inhibit sediam channel aetfv1ty by blnd_lng'{o the inner pore (from
intracellular side), these toxins.bind to the outer pore of the ehannel. As a result, the action
potential is blocked. - L c

Unlike local anesthetics, these neurotoxins are very'specific to neuronal Na channels, hence
cardiac and neurological side effects are low.

LY

Treatment includes gastric lgj;agge, Vasopl;ess'oi"s'. Mechanical ventilation may be required if
respiratory paralysis sets ‘inl.

. W | ]
Prognosis is good when the patignt'survives after 24 hours.

' :]_. =, Nt
e h
= ' I..
Solution to Question 17:
Bupivacaine toxicity resulting in cardiac arrest is treated with epinephrine.

If cardiac arrest occurs, the American Society of Regional Anesthesia (ASRA) recommends
standard Advanced Cardiac Life Support (ACLS) with the following modifications:

If epinephrine is used, small initial doses (10-100 pg boluses in adults) are preferable

Vasopressin is not recommended

Avoid calcium channel blockers and beta-blockers
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If ventricular arrhythmias develop, amiodarone is preferable

20% Lipid emulsion therapy at 1.5ml/kg : Consider administering at the first signs of local
anesthesia systemic toxicity (LAST), after airway management. (~100ml in adults)

In bupivacaine toxicity unresponsive to lipid emulsion and vasopressor therapy, cardiopulmonary
bypass may be considered.

Note: Among anti-arrhythmic drugs, current data emphasizes amiodarone as the mainstay drug.
The use of bretylium is no longer endorsed.

Solution to Question 18: A

5 |
-

Nerve fibre most susceptible to local anaesthetic is type B. The order of suseeptibility of nerve
fibres to local anaesthetics is B &gt;A-y &gt; A-6 &gt; A ]3 &gt A-° &gt Cle

» B fibres are the most susceptible/least resistant %,

* C fibres are the least susceptible/most res1stan_t e

Factors that increase the sensitivity of nerve fibres are;™. " WS
5 = e o ¥ — k. ) .\.

 Smaller diameter o s s}

» Unmyelinated nerves Syl 0 o

g k
« Anatomical and physiological factors .

*Note: Although theoretically, C f_l_bres are supposed to be the most susceptible to local
anaesthetics, practically it was found to be the Jeast susceptible.

T |
.H.h-
g,

i

Solution to Question 19:

=4

y k
Type A° fibres are most résistant to local anaesthetics, among the given options. The order of
susceptibility of nerve fibres to local anaesthetics is B &gt;A-y &gt; A-6 &gt; A-f &gt; A-° &gt; C.

Solution to Question 20:

The order of susceptibility of nerve fibres to local anaesthetics is B &gt;A-y &gt; A-6 &gt; A-p &gt;
A-° &gt; Ci.e

* B fibres are the most susceptible/least resistant

« C fibres are the least susceptible/most resistant

Factors that increase the sensitivity of nerve fibres are :

* Smaller diameter

» Unmyelinated nerves

» Anatomical and physiological factors
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*Note: Although theoretically, C fibres are supposed to be the most susceptible to local
anaesthetics, practically it was found to be the least susceptible.
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Local Anesthetics - Specific Drugs

Question 1:

Before performing a bronchoscopy, the pulmonologist sprays a topical anesthetic solution in
the patient's oral cavity and pharynx. Which of the following drugs is this spray unlikely to
contain?

a) Lidocaine

b) Tetracaine i

c) Benzocaine 51wt o o
d) Bupivacaine T C
.. _.HH- I_ i f-l.
Question 2: - 5% i
N, . e 2
)N W %,

The anesthesia PG applies a crga_rﬁ with an occlusive dressing on the forearm of a baby
brought for IV cannulation.fi-heur later, the.baby allows*him to place the cannula without
crying. What is the composition of the ‘cream that was-applied?

LY

a) 2.5 % lidocaine and 2.5 %.procaine
b) 2.5% lidocaine and 2.5__%3‘prilocaine_ 3
P, ! |
c) 5% lidocaine and 3'5% procaine, +*
d) 5% lidocaine'and 2.5 % prilqc'éine
W 0
'H. 5 I_.
Question 3:

A patient presents with a foreign body in the right cornea. Which would be the topical
anesthetic of choice to remove it?

a) Tetracaine
b) Cocaine
c) Bupivacaine

d) Prilocaine

Question 4:
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The drug most frequently used for intravenous regional anesthesia is

a) Lidocaine
b) Bupivacaine
c) Mepivacaine

d) Procaine

Question 5:

A patient presents with the following finding, and excision is planned under* ]_3i7-ér’s block.
Which of the following drugs will you not use for this progedure?

= e

o .
a) Prilocairl-le A
b) Lidocaine
c) Etidocaine

d) Bupivacaine

Question 6:

Which of the following statements about lignocaine is false?

a) It blocks active sodium channels with more affinity than resting sodium channels
b) It can cause cardiotoxicity
c) It can be given orally for cardiac arrhythmias

d) It's duration of action is increased by adrenaline
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Question 7:

A 24-year-old primigravida in labor requests for epidural analgesia. What is the maximum
dose of lidocaine that can be given to her when epinephrine is not used?

a) 3 mg/ kg

b) 4.5 mg/kg

c) 7mg/kg

d) 12mg/kg 5

o] =

T
iy o

Question 8: ! _

. o WL

o LA B
For epidural anesthesia, what is the maximuaf.dose of lidocaine with adrenaline that can be
given to a 7okg patient? (g L
L - =, & -
| g -y,
a) 175 mg L4 e

b) 200 mg ™y LY < _:_'--_-
C) 350 mg i ] 1 -. '..
d) 500 mg e I &

at

iy e i

Question 9: gt o
What is the Q_Q{lééi‘l.tration of birpivacaine you use while administering spinal anesthesia to a
patient? b i |

a) 0.2%

b) 0.5%

c) 0.75%

d) 5%

Question 10:

A patient with a tibial shaft fracture is planned for tibia nailing under epidural anesthesia.
What concentration of bupivacaine should be used for this purpose?

a) 1%

b) 0.1%
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c) 5%
d) 0.5%

Question 11:

A patient with a history of PSVT and type I diabetes has been posted for a femoral nailing

procedure. The senior resident asks you to load ropivacaine instead of the standard

bupivacaine for the spinal block. What advantage of the preferred drug?
a) More potent

b) Less nephrotoxic

c) Less cardiotoxic o, i L
Oy
d) More profound motor blockade % P
. L )
" -H.I i 5 |
Question 12: e Sy )
'-. -\-.H ..- l_- --_:‘-

What is the ratio of the dose required to produce cardiovascular collapse to that required to

induce seizures (CC/CNS dose ratio) for,Bupivacaine? "
0y 2

a) 7 .l.__"-. -._ T
b) 5 F il ’ = |
{ X
C) 3 _\.-_\_":} gt |
. | ]
e al

d)1 Y £

i .\]_. - "--.\'

L™ 5

'H. 5 1

Question 13:

A patient in ER is administered a local anesthetic for pain relief. 10 minutes later, he turned
blue and the oximeter showed an SpO2 of 82%. Methylene blue is administered for treatment
immediately. Which local anesthetic was most likely administered to him?

a) Lidocaine

b) Procaine

c) Prilocaine

d) Bupivacaine

Question 14:
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A patient undergoing a dental extraction develops breathing difficulty, swelling of lips, and a
diffuse rash following local anesthetic administration. Which of the following agents is
commonly implicated?

a) Lidocaine
b) Procaine

c) Prilocaine

d) Bupivacaine

Question 15: o, % 3

A patient with HIV is on cotrimoxazole prophylaxis. He presents with.# 4 cm laceration that
requires suturing under local anesthesia. Which of .the?ollowmg local anesthetic agents would

not be preferred in this case? i . Y o
a) Prilocaine . L T
b) Procaine Oy Lt -:'

c) Lidocaine y

d) Bupivacaine A Y

Question 16: L 1
- -\.\_ 1

Which of the followmg iSnot a Vasodllator’)

a) Procaine, | oy

. . “al
b) Lidocaine '
c¢) Cocaine

d) Chlorprocaine

Question 17:

A middle-aged destitute is brought by the police and ambulance services to the ER. He is
screaming about bugs crawling on his body but no such bugs are noted. A white powder is
found in his pocket, found to be a drug. Which of the following statements is not true about
this drug?

a) Produces miosis

b) Strong vasoconstrictor
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c) Has abuse potential

d) Metabolised mainly in liver

Question 18:

Which of the following drugs is an aminoester local anesthetic?

a) Procaine

b) Prilocaine

S 2
c) Lidocaine 5-._".!
d) Bupivacaine :‘_ 2
% -.."II::-. = "
l..‘-\'\.\_.ﬂ:-'.. L sy
I H.- - | -H.h
Question 19: ot P 0%
?. ey e —_:-_ & ,H:..
All of the following local anesthetics ar‘_e‘:llrﬁetabolizeg-.fxy plasma e&ﬁerase except
-"--\.I b I;_ E_'.
a) Procaine 3y % T o s
. . { -\.\_I ..'\"'q"\' k" ':_‘_l. i |
b) Lidocaine Ly Nt 2
c) Articaine >t Wy
. ""\.- 1E' .'.'.l Y
d) Tetracaine ot LA
"5
x,'i-'-h LN
L
| Q~ o

Question 20: ., o

i ]

-
LY

L] B
[ e oy, o
The least potent local anesthetic is
a) Bupivacaine
b) Chloroprocaine

c) Procaine

d) Prilocaine

Question 21:

The maximum systemic absorption of a local anesthetic is seen with

a) Tracheal injection
b) Intercostal nerve block

c) Brachial plexus block
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d) Epidural block

Question 22:

The concentration of bupivacaine used for intravenous regional anesthesia is

a) 0.1%
b) 0.25%
c) 0.5%
'.:::. i
d) None of the above Sy
il
; &
L= e
; 'h,_:H'O ™ e
Question 23: ARt S
"'"'\1.!"" ':":h : l‘l
. . ! L . . B e
Which of the following statements regardlqg"kﬂplvacalne ig incorrect?, '
W el W
a) R (+) enantiomer of bupivacaine =~y d |:"|1"“ O
L& L fie
b) Higher safety profile than bqﬁivacaine - ._:_ . __:' -
¢) More motor sparing tha-iajb;}pivacaix_}(he h-:._"'-_h' ,_-_-.-"-
d) Used in both spinal and epidural é{ll"e's"thesia s
e, ey .
A -,:h"'
| (o o
Question 24: Wb -3
" (2
e v 3 o
O-toluidine is a nslle_?aHBOhC by prqa’uct of :
b 1 I::'._-q_
a) Procairi"' -
b) Lidocaine
c) Bupivacaine
d) Prilocaine
Answer Key
Question No. Correct Option
1 d
2 b
3 a
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4 a
5 d
6 c
7 b
8 d
9 b
10 d

[N
[N
O

[y
N
(@]

'L_'r
13 c l;_':',._".l
14 b '
15 b
16 c
I,
17 a -
18 a
19 b
20 c
21 b
22 d
23 a
24 d
! k
Mgt
& 2 )
) RS
W=, e, >'Detailed Explanations
%

Solution to Question 1:
The spray used by the pulmonologist is most likely a topical anesthetic. Bupivacaine is not used
for topical anesthesia.
Lidocaine, tetracaine, benzocaine, and dibucaine are used for topical anesthesia.
Lidocaine and tetracaine topical sprays:
» Endotracheal intubation - blunt the cardiovascular responses
* Esophagoscopy, bronchoscopy - mucosal analgesia.
Lidocaine patch: postherpetic neuralgia.

Benzocaine and cetacaine (a topical application spray containing benzocaine, tetracaine, and
butamben) had been used but a greater incidence of methemoglobinemia due to benzocaine has
discouraged their use.
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Solution to Question 2:
The substance applied by the anesthesia resident is EMLA cream (Eutectic Mixture of Local
Anesthetic) which consists of a 1:1 mixture of 2.5% lidocaine and 2.5% prilocaine.

A eutectic mixture has a melting point lesser than the individual drugs and hence the mixture is in
the oil form at room temperature.

EMLA can provide adequate dermal analgesia for procedures like:

« Split skin graft harvesting and laser skin treatments @
* Venipuncture and intravenous cannulation in children by

* Lithotripsy ,E]‘;'- {.,,'.'E-

* Circumcision ':."_:j' O

*"-."a'
EMLA is applied 45-60 minutes before the p %:E;qrre with an-declusive dres,?_&gg as shown in the
image. It provides analgesia up to a dept m Wthh lastsfor 1-2 h_o&rg.

Solution to Question 3:

Tetracaine is the topical anesthesia of choice for the removal of foreign bodies from the cornea.
Topical anesthetics used in ophthalmology include:

* Tetracaine

* Proparacaine eye drops

* Lidocaine gel

 Intranasal cocaine
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Solution to Question 4:

Lidocaine has been the drug used most frequently for intravenous regional anesthesia (IVRA).
Other drugs used are:

* Prilocaine

* Mepivacaine

* Chloroprocaine

* Procaine "-__':-_:;."::' '

» Etidocaine l'- .

IVRA or Bier’s block involves the intravenous admlmﬁ@ﬁgn of a loc esthetlc into a
tourniquet-occluded limb. ""'-. _._%'-::

It is used to provide anesthesia for short sungzzlq_.ﬁ'procedures II@.TT ;90 mlnutgs]ibn the limbs.
The image below shows Bier's block/ IVRu& J 1:_"'-“‘" -

Note: Bupivacaine is not used for Biers block. It is the most cardiotoxic local anesthetic.
Accidental early deflation of the tourniquet can lead to massive systemic doses of bupivacaine
resulting in cardiac arrhythmias and cardiovascular collapse.

Solution to Question 5:

The image shows a ganglion cyst planned for excision under Bier's block. Bupivacaine is no longer
used for Biers block.

Bupivacaine is the most cardiotoxic local anaesthetic (LA). Accidental early deflation of the
tourniquet can lead to massive systemic doses of bupivacaine resulting in cardiac arrhythmias and
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cardiovascular collapse.

IVRA or Bier’s block involves the intravenous administration of LA into a tourniquet-occluded
limb for short surgical procedures (&lt;45-60 minutes) on the limbs. Drugs used are
lidocaine (most common), prilocaine, mepivacaine, chloroprocaine, procaine, and etidocaine.

The image below shows Bier's block of the upper limb. A double pneumatic tourniquet is inflated
to 50-1t0ommHg above systolic BP after exsanguination of the limb with Esmarch bandage.
30-40ml of 0.5% Lidocaine is injected which provides anesthesia for 30-45 minutes. Even for a
very short duration procedure, the tourniquet must be left inflated for at least 15—20 min to avoid
a rapid systemic absorption of LA resulting in toxicity. Slow deflation is recommended to avoid LA
toxicity.

B

)

a

G

o
WO
ol
Lignocaine is used for cardiac arrhythmias but is not effective orally because of high first-pass
metabolism.

i~
n

-
Solution to %é‘s:,it:o 6:

Option A: Local anaesthetics have more affinity for active sodium channels over resting channels.

Option B: Lignocaine use can result in cardiac toxicity especially at higher doses where it
interferes with impulse conduction.

Option D: Vasoconstrictor like adrenaline increases the duration of action of lignocaine when used
for infiltration anaesthesia.

Solution to Question 7:

The maximum dose of lidocaine without epinephrine is 4.5 mg/kg.
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Solution to Question 8:

The maximum dose of lidocaine with adrenaline is 7mg/kg up to 500mg.

Solution to Question 9:

0.5% hyperbaric preservative-free bupivacaine is most commonly used for spinal anesthesia.
1 ml of 0.5% Bupivacaine = 5 mg of Bupivacaine.

It is made hyperbaric (density heavier than CSF) by adding 8.25% dextrose to the &Icgl anesthetic

solution. ""‘-."_-'

Addition of vasoconstrictors (epinephrine and phenylephrig&) and opioid%;-g__n'gfove the quality
and the duration of local anesthetic action. _ "'-.:'_'ID l:'.l-l:"'m

) @

Drug Concentration Volu | Total D | Duratio
me ose n

Bupivacaine (levobupivacaine, | 0.5% (rarely 0.75%) 3-4 15-20 m | 90-200

Ropivacaine) ml g min

Lidocaine 2% plain, 5% in 7.5% glucos | 1-2 30-100 30-90

e ml mg min

Tetracaine 1% 1-2 5-20 mg | 90-200

ml min
o -
3> ¥ {:ﬁ%
~
q.;h b

Solution to Q‘)\"&es ion 10:_‘3":}

The concentration of bupivacaine used in epidural anesthesia for surgical purposes is 0.5%.

The dosage of local anesthetic in epidural anesthesia depends on the desired clinical effect. It can
be used as:

* Primary anesthetic for surgical anesthesia (sensory + motor block)
» Combined with general anesthesia to supplement analgesia (sensory block)

* Postoperative analgesia or labor analgesia (sensory block)

Concentration Sensory blo | Motor block Clinical use
ck
0.0625- 0.1% Analgesic None Labor analgesia (walking epi
dural)
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0.1-0.25% Analgesic Minimal Postoperative analgesia
0.5-0.75% Dense Moderate to de | Surgical anesthesia
nse

Solution to Question 11:

Ropivacaine is less cardiotoxic than bupivacaine. @1

w,
Ropivacaine is S(-) enantiomer of bupivacaine. The R(+) isomer of bupivacair{&_ls_il"esponsible
for cardiotoxicity. Ropivacaine is less cardiotoxic and has Ifj"!;;_igher safety_ﬁﬂ@fil’e than bupivacaine.

Ropivacaine has a shorter duration of action and pro‘d@}s less motot Block than bupivacaine (i.e.
more motor sparing than bupivacaine). Ropivacaiéa:fé less potent-than bupivacaine. Epidural
ropivacaine is 40 % less potent than bupiva; aqié‘* oy L

[

Ropivacaine can be used for infiltration a,_rgﬁt esia anq..:c;ent_r'ﬁal neurqx@ﬁécks (both spinal and
. i _ N
epidural). ‘ ___T_;,L < Ol - ?'.{'x
Note: Levobupivacaine is ano e_il"-Sb enantiome?‘of bupivacaine, with less cardiotoxicity.
Ropivacaine differs from 1eva)§uﬂ_1\)ivacaine1ﬁtﬂ’re substit _ti,t_?n %il a propyl for the butyl group on the
piperidine ring. i N, e
L) ”"-,_""-'Ei i
3 .l.:._::;_.- I "._} }
L e o
S , . ) ‘:.-':,_ '-..._:'-._“-
olution to Question 12,__} 3
e
The CC/CNS ratio-.f_q_r%pivacaiqg{s:épproximately 3 whereas, for lidocaine, it is 7.

k) ; : : . .
Cardiotoxi 'ty‘bf'local anagft_h}tlcs can be compared using the CC/CNS dose ratio, that is the ratio

of the dosé.¢ us.ing cardiag collapse (CC) to the dose causing seizure/convulsions (CNS).

The lower the number, the more cardiotoxic the drug. Therefore, progression from CNS signs and
symptoms to cardiovascular collapse can occur more readily with bupivacaine than with lidocaine.

Note: Patients under general anaesthesia will typically present with cardiotoxicity as the first sign
of local anaesthetic toxicity.

Solution to Question 13:

The scenario describes methemoglobinemia, a side effect of prilocaine.

Prilocaine is metabolized to O-toluidine, which converts hemoglobin (Fe2+) to methemoglobin
(Fes+) producing methemoglobinemia. This side effect is dose-dependent.

Treatment of methemoglobinemia includes reduction of methemoglobin to hemoglobin by
intravenous methylene blue (1—2 mg/kg of a 1% solution over 5 min).
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Note: Benzocaine used in topical local anesthetic sprays can also cause dangerous
methemoglobinemia.

Solution to Question 14

The clinical scenario depicts the development of an allergic reaction to a local anesthetic agent.
Allergic reactions are common with the use of procaine, an aminoester compound.

Solution to Question 15: vy

-

The patient is on treatment with cotrimoxazole, a sulfon ide (sulfameth'@f(azole) The action of
sulfonamides is inhibited by procaine, and so it would not be preferred in this patient.

Procaine is hydrolyzed in vivo to produce para- am;nobenzow (PABA) acid that inhibits the action
of sulfonamides. All ester local anesthetics prbduce para- aml'nobenzmc acid.

Prilocaine, lidocaine, and bupivacaine are gmldes and d_'o hot interact ivl"th sulphonamides.
i L

o &

Solution to Question 16: -
All are vasodilators except cocaing-"Cocaine is a;vasoconstrictor due to its property of
norepinephrine reuptake inhibition.

Other local anaesthetics __df) not have the E)roperty of norepinephrine reuptake inhibition.

! B
i

Solution to Qliestion 17:-.4"
The symptoms and the white powdery substance suggest the drug being abused by the man
is cocaine. It produces mydriasis, not miosis.
The tactile hallucinations are a type of psychosis in cocaine addicts, known as Magnan syndrome.

Cocaine is an intrinsic vasoconstrictor with local anesthetic properties. Hence it is an ideal agent
for awake nasal intubation as it reduces pain and epistaxis. It is metabolized by liver
cholinesterases and excreted in urine

It has the potential for abuse as it produces euphoria by inhibiting the re-uptake of
catecholamines (especially dopamine) in the CNS. Because of its abuse liability and high toxicity,
cocaine use is limited to topical anesthesia of the upper respiratory tract.
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Solution to Question 18: N W3 A

Procaine is an aminoester.

Prilocaine, lidocaine, bupivacaine are aminé amides.

Solution to Question 19: 4 ™ 1

Lidocaine is an amino‘amide compound that is metabolized by microsomal P-450 enzymes in the
liver. '

Procaine aid tetracaine aré amino esters that are metabolized by plasma esterases.

Articaine is the only amino amide that is metabolized by the plasma esterases.

Solution to Question 20:

The least potent local anesthetic is procaine.

The potency of local anesthetics correlates with their hydrophobicity. Hydrophobic molecules are
more potent and also longer acting.

Solution to Question 21:

Maximum absorption of local anesthetics takes place with intercostal nerve block. The degree and
rate of absorption depend on the vascularity of the area the local anesthetic is exposed to.
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Solution to Question 22:

Bupivacaine is not used for intravenous regional anesthesia (IVRA) or Bier’s block.

Bupivacaine is the most cardiotoxic of all local anesthetics. Accidental early deflation of the
tourniquet in local anesthesia can lead to systemic toxicity.

Lidocaine is used for IVRA- 3mg/kg of 0.5% preservative-free lidocaine without epinephrine (25
mL for a forearm, 50 mL for an arm, and 100 mL for a thigh tourniquet).

Solution to Question 23: X e

o, I,
Ropivacaine is S(-) enantiomer of bupivacaine, not.R(*):

Option B: The R(+) isomer of bupivacaine is respohs-ible for card-l"otoxicity. R_E)pivacaine is less
cardiotoxic and has a higher safety profile-than buplvacame

- 5

Option C: Ropivacaine has a shorter duratron of actien and produces leSs motor block than
bupivacaine (i.e. more motor sparlng than buplvac‘alne) Ropivacaine is less potent than
bupivacaine. Epidural ropivacaine'is 40 % less-potent than bupivacaine.

Option D: Ropivacaine camn be used for m!ﬁltratlon anesthesm and central neuraxial blocks (both
spinal and epidural). y e

Note: Levobupivacaine is anothef‘S( ) enantigmer of bupivacaine, with less cardiotoxicity.
Ropivacaine differs from levoBuplvacalne in‘the substitution of a propyl for the butyl group on the
piperidine ring. = :'-. :

LT | Sy
" :]_. ™ i

Solution to Ouestion 24:4"

O-toluidine is a metabolic by-product of prilocaine. Metabolism of the aromatic ring of prilocaine
to O-toluidine produces methemoglobinemia in a dose-dependent fashion.
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Regional Anesthesia: Techniques

Question 1:

In adults, at which vertebral level does the spinal cord end?

a) Upper border of L1
b) Lower border of L1
c) Upper border of L3 5
d) Lower border of L3 n

Question 2: it o o
You are about to administer spinal anaesth_es1a toa Vas -fionth-old chlld“ At which vertebral
level does his spinal cord end? b “"" 5% !
a) Lower border of S2 o} e R ---
b) Upper border of S2 i Y e
c) Lower border of L3 % 2

d) Upper border of L3

: -.ll
Question 3: T e W
™ oy, N

- 1
At which Vertebral level does the dural sac end at in adults?

a) L1
b) L3
c)S1
d) S2

Question 4.

You are administering caudal anesthesia to a 9-month-old child. Which is the lowest vertebral
level that should not be crossed by the tip of your needle so as to avoid accidental
subarachnoid injection?

a) S3
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b) S2
c) L2
d) L3

Question 5:

As an intern posted in the OT, you see the anesthesia resident mark out a line on a patient’s
back. She tells you that this is Tuffier’s line and is used as a landmark for performing spinal

anesthesia. Which vertebral level does this line correspond to? 0,1
-_.\. _l'
a) L6 } &
— '.-\..-
b) L2 o :-‘ -:"'
5 .
c) L1 0 i
e N ™,
d) L4 - |.:- .- I_ -._-
hl -|- -\._.I 1-'“":
1 - "-.I"- .
& -\.-'\"-l. i ay Ty
. % %
Question 6: g ; o . e
H-.h' .h'h" ., iy

Following neuraxial block, which wou1<'_}- l_)Lé“t'he first s;lei_iéa{ti.on to disappear?

a) Fine touch e I o
' ]

b) Pinprick sensation e y

S % R
c) Vibration 1'-..:-" o
d) Sensitivity to edld s

'-:-]_. -\._"'\_.\'
‘-‘h . I.-

Question 7:

A patient underwent knee replacement under spinal anaesthesia. Following the procedure,
you examine him in the post-op ward. Which of the following would be the first to recover?

a) Heat sensation
b) Touch sensation
c) Pinprick sensation

d) Motor function

Question 8:
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You are given the opportunity to perform a neuraxial block procedure. What is the antiseptic
of choice to prepare the site before this procedure?

a) Povidone iodine

b) Glutaraldehyde

c) Hydrogen peroxide
d) Chlorhexidine

Question 9: o1

-
LW

—_

While administering spinal anaesthesia to a patient, which of the followiné structures would

you not be piercing? !

a) Ligamentum flavum L ot

b) Supraspinous ligament B T o

c) Posterior longitudinal ligament e B . .
(e ok i 1 =
d) Duramater . " *
_ _: E | ':1
] S .
Question 10: Wy
.l'- 1 '--

. %

While administering spinal gngesthesia in a-i:):a;(ient, between which of the following
structures would you beﬁz.ipj“eéting the local anaesthetic?

. N o

a) Dura and lig_amen'tum flavum™ *

b) Dura aq:_d. ardchnoid ("
B |

c) Pia and vertebra 4

d) Pia and arachnoid

Question 11:

In a normal sized adult, which of the following parameters would least affect the level of
neuraxial block achieved?

a) Age

b) CSF volume

c) Height

d) Patient's position
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Question 12:

Which of the following factors have the least impact on the height of neuraxial block in a

patient?

a) Age

b) Gender

¢) Pregnancy

d) Height

1
DS
Question 13: ¥ e,
O O
A patient is set to undergo cesarean section unde achnoid . Upto which
dermatome must the anaesthetist ensure ade anaesthesja? '-'..k'_.l‘
o 2
o T4 & . e
b) T8 1-{5‘."'; E:;"D- .EF::‘
& : L
c) T10 {_;,}"'-.. ""'::"'{:' e
d) T12 L_',J t:'-.- 'E:EF".
2 A
) ¢
S .

Question 14: C, (=)

a) Retrobulbar block
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b) Epidural anesthesia
c¢) Spinal anesthesia

d) Combined spinal epidural anesthesia

Question 15:

Which of the following is not a blunt-tipped needle used in regional anaesthesia?

a) Quincke .
b) Whitacre by
c) Sprotte ﬂ:'{-.., {.,..'E- P
d) Tuohy c"::;':} E.-{:I
o 8 v3

Question 16: @H‘ {:-,,. +{'~.¢'

As an intern posted in the OT, y\ﬁz‘gthe Ane t%e'qsla Semo%[{_'@ident holding the needle
shown in the image. What i ely proqeih e that hq:.iq out to perform?

a) Spinal anesthesia
b) Epidural anesthesia
¢) Combined spinal epidural anesthesia

d) IV cannulation
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Question 17:

While administering epidural anesthesia to a patient, in which of the following spaces would
you inject the local anesthetic?

e N e
a) C '—I;"— % l::'-h' I..-.-"?"'
b) D £ ::__._"m.-- j.{_:; .
c) A e 3
d) B b o
Q 2
ot s
Question 18 =4* W
'--.":-« . ___F.

A patient set to undergo an elective C section receives epidural anaesthesia before the
procedure. Which structure is not pierced while performing this block?

a) Skin

b) Duramater

¢) Supraspinous ligament

d) Ligamentum flavum

Question 19:
You are planning to administer combined spinal epidural anaesthesia to a pre-eclamptic

patient before an elective C section. You know that the patient may have to remain seated for
a while after administration of the spinal anaesthetic for insertion of the epidural
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catheter.Which of the following will you use for spinal anaesthesia to reduce the chances of
hemodynamic disturbances in this scenario?

a) 0.5% Bupivacaine with glucose
b) 0.5% Bupivacaine with fentanyl

) 0.5% Bupivacaine with sterile water

d) 0.5% Plain bupivacaine

Question 20: ;

You administer epidural anesthesia to a patient before surgery. Which of the following
methods can you use to test the adequacy of motor bloekin him? 4%~

Ty

a) 17 3 N _\_. - i 5

K L [7 . 3
b)1,2,3,4 e o~
c) Only 3 L 5% s

e, L {" 1 .._1-
di13,5 o
5, % ' C
Question 21: Yy
. @

A 5-month-old child is set tg q_ﬁdergo a hern.ic;t.omy procedure for congenital inguinal hernia
under caudal anesthesia.. Where is thelgcal anesthetic injected into for this procedure?

i

a) Spinal cord
b) Subduzal si)ﬁce
c¢) Subarachnoid space

d) Epidural space

Question 22:

An 18-month-old boy with CTEV is undergoing corrective treatment. He is scheduled for a
posteromedial soft tissue release procedure. You see the anaesthesia resident mark out the
points shown in the image on his back. In what anaesthetic procedure are these landmarks
used?
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Sacrospinalis

lliac crest

Latissimus
dorsi

Posterior
superior iliac
spine

:

' £ P

g o ————Gluteus
Sacral g maximus

hiatus

Gluteus
medius

@2
&“:I
T 8T
a) Spinal anesthesia Hp.;'_’b':" _ ,:I'"::"' E&-,.
b) Caudal anesthesia @ .':.’_:"-.LJ __1::_":""
c) Epidural anesthesia 1._":.!‘-5,. ;,;{__D - E{I‘
d) Saddle block H‘b o) &+
0 & "
O 2
"-'}ﬁ' Qﬁ
Cy o
& l_/}h:f"ils"wer Key
- Question No. Correct Option
S ; :

2 d

3 d

4 b

5 d

6 d

7 d

8 d

9 c

10 d

11 c

12 b

13 a

14 c
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15
16
17
18
19
20
21
22

Tl | T|Q|T|D

Detailed Explan at,!fjns a7

: . _ O g
Solution to Question 1: Al | & 3,
I i |

In adults, the spinal cord ends at the level:of lower border ofil1 Vertebra e

Proximally, the spinal cord is contlnu us with the bram stem DlstQ_Hy'- 1t terminates in the conus
medullaris as the filum terminale (ﬁbrous extension) and the cauda equina (neural extension).

The lumbar puncture during splnal anesthesm (a k.a. sub—arachnmd block, intra-thecal block) is
done below the level of L1 in/adults (L2-.-3 L3-4, L4-5 mterspace) to avoid potential needle trauma
to the spinal cord. _ W™

. . b )
Solution to Questlon 2:‘~‘“' i

The spinal cord i i 1nfants ends aljf the upper border of L3 vertebral level (shorter vertebral column
and longer-splnal cord). i
e )

Lumbar (subarachnoid) puncture into the subarachnoid space is done below L3 in children to
avoids potential needle trauma to the cord.

Solution to Question 3:

The dural sac in adults ends at S2 vertebral level.

So the spinal subdural and subarachnoid spaces extend from the foramen magnum to S2 in
adults.

Solution to Question 4:

The needle should be kept below the S2 vertebral level as the subarachnoid space in children
extends from the foramen magnum to S2-S3.
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Because of this fact, and the smaller body size, caudal anesthesia carries a greater risk of
subarachnoid injection in children than in adults.

Solution to Question 5:

Tuffier's (intercristal) line is a line drawn between the highest points of both iliac crests usually
crossing either the body of L4 or the L4—L5 interspace.

This is the landmark to identify the spinal level prior to performing a neuraxial block.

Other bony landmarks: .1
C7 - Vertebra prominence i bt
T7 - Inferior angle of scapula . l:: . P
L1 - Lower rib margin W et " i
S2 - Posterior superior iliac spine ¢ it -' . N _-:"‘.
o g
\
o

Tuffier's line

lliac crest

Solution to Question 6:

The first sensation to disappear following a neuraxial block is cold.

Pre-ganglionic sympathetic fibers (B fibers) are most sensitive to local anesthetic blockade.
The larger A-alpha motor fibers are more resistant than any of the sensory fibers.

The sensations lost at the earliest will be cold — pinprick — touch

Regression of blockade (“recovery”) follows in the reverse order: motor function &gt; touch &gt;
pinprick &gt; cold sensation &gt; autonomic.

Controversial: There is an obvious discrepancy among various authors regarding the order of
differential blockade. Some studies mention pin prick sensation to be lost before sensation to cold.
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But our reference to this MCQ is from standard textbook of anesthesia (Miller's Anesthesia gth
edition).

Solution to Question 7:

Motor function recovers the earliest after a neuraxial block.

Motor function is carried by A alpha fibers, which are myelinated and having the largest diameter,
making them resistant to local anaesthesia.

Hence, motor function is the last to get affected and the first to recover.

o, % B A
Solution to Question 8: :

Antiseptic of choice for neuraxial block procedute is -Chlorhe;(idi-ﬁe. _:' .

o | - —~ - 5
- i &

v L {" e\
Solution to Question 9: w0 :

™

During spinal anaesthesia“administration, the posteriorlongitudinal ligament is not pierced.
The following structures are pierced durlng spinal anaesthes1a in that order:

« Skin i & )
* Subcutaneous tissue :{- 3 :

* Supraspinous ligamé‘nit I
* Interspinous Li_gar-nent A o
. Ligamen-tam flavum ™ -.

* Dura mater

» Arachnoid

Solution to Question 10:
Spinal anesthesia (subarachnoid block, intrathecal block) involves the administration of local
anesthetic between the pia and arachnoid mater.

In spinal anesthesia, the local anesthetic is injected into CSF, which bathes the nerve root.
Hence, a relatively small dose and volume of local anesthetic is sufficient to achieve dense sensory
and motor blockade.

Epidural anesthesia involves local anesthetic administration between the dura and ligamentum
flavum. Subdural injection, seen in a failed spinal anesthesia, is between dura and arachnoid.
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Solution to Question 11: o e 4
-._\.—\.: L i 1 _J-:-‘.

In a normal-sized adult, the paiié'ht's- height dees not seem to.z{'fféct the spread of spinal
. i, o = . o o . .
anaesthesia. However, at g_glté"mes of height,"consideration*should be given to altering the dose
" R

accordingly. g ™ '

o
Option A: Advanced age is associglted' with inc1:¢~ased block height, due to decreased CSF volume
Option B: CSF volume is ir‘%\(e'i";ei'y related to*the block level.

% P

Option D: Patient's po_sihtibr'l affects thespread of hyperbaric and hypobaric solutions. Hyperbaric
solution settles at _thg‘dépenden’g_p__ositlon while hypobaric solution settles at the non-dependent
position. % N
% ™
™Y ol

Solution to Question 12:

The gender of the patient is the factor that least affects the height of the neuraxial block, among
the options given.

Theoretically, the density of CSF is lower in women than in men. Although this may affect relative
baricity of local anaesthetics, the clinical variation in the spread is probably unimportant. Hence,
this is the best answer to choose from the above options.

Option A: Higher anaesthetic levels are achieved in the elderly for a given dosage of spinal
anaesthetic.

Option C: Increased intraabdominal pressure or conditions that cause engorgement of the
epidural veins, decrease CSF volume and thus increase block height. This includes conditions such
as pregnancy, ascites, and large abdominal tumors.

Option D: Within the range of “normal-sized” adults, patient height does not seem to affect the
spread of spinal anaesthesia. But, extremes of height can affect the block height.
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Solution to Question 13:
For a cesarean section, the sensory block should be achieved up to T4 dermatomal level (motor
T6), as the pain-sensitive peritoneum innervation starts from T4 level.

The risk of high spinal and severe hypotension is higher because the block has to reach T4.
Hence, consider prehydration with 20 ml/kg, proper positioning, and keeping phenylephrine or
ephedrine on hand.

Dermatomal Level required for Various Common Surgical Procedures:

» T4 - Upper abdominal surgery F:.,:j't:l:' I
* T10 - Transurethral resection of prostate If_"l e, -
« T10 - Hip surgery .-._;'-':."_'-'.-" '-:_'-:.I
* L2 - Foot and ankle surgery {}‘:‘- , ..:'.:_:. ; ._?:1.
éﬁ"‘n ﬁ{‘:“ = H;:.{,}-
Solution to Question 14: %Cﬂ & L ( _?':'"

-
The instrument shown is -ﬁ‘mncke Neé&[‘" used in SP..F_B@ al-anesthesia. The Quincke needle is a
cutting needle with end injection. ™

Spinal needles are long thin need.l?&"that are clq'.ss.}ed based on their tip into:
* Cutting needles: Qulncke-li'bcock P1t1_<_11.-3 "':'.'
» Pencil tip needles: Whitdcre and Sproft

encil tip needles: %_lil_'-l.l re an _I?«Ef*k.e

/\
B |

/,T\
)
!

Quincke Whitacre Sprotte
needle needle needle
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Tuohy needle for epidural anesthesia

é:.,f:l

”*li."* '
This is the image of a Tuohy needle that is u§hl pr0v1de ep@ ral anest . It can be
recognised by its curved (Huber) tip and{@ arklngs t 1cm 1 along it's length.

Combined spinal epidural (CSE) neadle

&

The above image shows a Combined Spinal Epidural needle. It consists of a spinal needle passed
through the epidural needle.

Solution to Question 15:

All of the above are blunt-tipped needles used in regional anesthesia, except Quincke, which is a
cutting type of spinal needle.

Types of spinal needles:
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Cut the dura

Split the dura

Hence, higher incidence of p
ostdural puncture headache (
PDPH) due to CSF leak

Hence, lower incidence of PD
PH

Technically less challenging a
s loss of resistance is well ap
preciated during lumbar pun
cture

Technically more challenging
as loss of resistance is not w
ell appreciated

Eg: Quincke-Babcock, Pitkin

Eg: Whitacre, Sprotte

Tips of various spinal needles

0

A A\

Quincke Whitacre Sprotte
needle needle needle
©MARROW
W o

Tips of various,$pinal needle,g.}

Tuohy ne

‘Huber' tip, which helps to prevent accidental penetration of the dura.

Tuohy needle for

epidural anesthesia

327

o

is the mo Ig"r'qqmonly used needle for epidural anaesthesia. It has a blunt
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Image: Touhy epidural needle with Huber tip

Solution to Question 16:

The image shown is the 18 G Tuohy needle, which is used in epidural anesthesia.
Identification points:

« It has a blunt, curved tip (Huber tip) that helps to prevent accidental dural puncture

¢ The needle shaft is marked in 1-cm intervals so that the depth of insertion c&qﬁh&énﬁﬁed

Epidural a esQ?sﬁa set with Touhy's needle and epidural catheter.

Other epia'hral needles: Elxiawford needle (straight needles without a curved tip): has a greater
incidence of dural puncture.

Solution to Question 17:
During epidural anesthesia, the local anesthetic is injected into the epidural/extradural space. This
is marked in the image as B.
The epidural space exists between the dura and the ligamentum flavum posteriorly.
The other markings are as follows:
A: Subarachnoid space
C. Interspinous ligament

D. Subcutaneous tissue
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Solution to Question 18:

Dura mater is not pierced while performing an epidural block.
The structures pierced during epidural anesthesia:

* Skin

* Subcutaneous tissue

* Supraspinous ligament

* Interspinous ligament ey

¢ Ligamentum flavum ¥

= e

Epidural space is a potential negative pressure space. T_hllé factor is expl'01ted in the identification
of epidural space. b 4

As the needle penetrates the ligamentum flaywmm,"an increase ih resistance i$.éncountered. After
which when the needle enters the epidural‘space, a sudden loss of resistance is encountered.

5

The techniques to identify epidural space: B Al -t

* Loss of resistance (to 1nJect10n of air or sahne)

* Hanging drop (drop of saline’is sucked in_as the needle e'nfers epidural space)

Solution to Question 19: T~ 1

_-\.'

To prevent hemodynamic dlsturbance"s we must prevent the migration of the spinal block to
upper thoracic ségments. In the Sitting position, this can be achieved by using a hyperbaric
solution like bupivacaine witlt- glucose.

Baricity of Tocal anesthetics refers to the specific gravity of the solution with respect to that of
CSF.

A hyperbaric solution (addition of glucose) of local anesthetic is denser (heavier) than CSF, a
hypobaric solution (addition of sterile water or fentanyl) is lighter than CSF and isobaric solution
(plain or 1:1 CSF) has density same as that of CSF.

Hyperbaric solution tends to move to the dependent area of the spine. While a hypobaric solution
moves to the non-dependent area. An isobaric solution remains at the level of injection.

With the patient in a head-down position, a hyperbaric solution spreads cephalad, and a
hypobaric solution moves caudally.

In clinical practice, hyperbaric solutions are most commonly used during spinal anesthesia. A
hypobaric solution is only used in prone jackknife position to specifically block the operative site
around perineum during certain anorectal surgeries.
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Solution to Question 20:

Electromyography, Modified Bromage scale, and spirometry can all be used to test the adequacy
of the motor block after neuraxial anesthesia.

The Modified Bromage Scale is most commonly used, but the disadvantage is that this represents
only lumbosacral motor fibers.

Modified Bromage scale
0: No motor block

1: Inability to raise extended leg; Able to move knees and feet

2: Inability to raise extended leg and move knee; Able to move feet &

e

3: Complete block of motor limb i

— 'y -.
Electromyography and pulmonary function tests (spirometiy) have been used to measure
abdominal and thoracic motor function, but these arg-nteither practical nor specific.
. _

Train of four ratio and bispectral index are used in-monitoring a patient under, general anesthesia.

5 -\.'\"-.I. - [ -
. ) T i
Solution to Question 21: y " o, <

During caudal anaesthesia; t-he local anaés;l;hetlc is 1nJect'ed into the sacral portion of the epidural
space. s

Caudal anaesthesia involves a needle and/or catlieter penetration of the sacrococcygeal ligament
which opens into the caudal épldural space:Ehe sacrococcygeal ligament covers the sacral hiatus
that is created by the unfu@ed S4 and S5 laminae.

Sacral hiatus is well, appre(nated in chlldren Hence, it is a common regional technique in
paediatrics for proC'edures below“the diaphragm, including urogenital, rectal, inguinal, and lower

extremity, s:,}rge'ry ._" i

It may also be used for anorectal surgery in adults but it is technically challenging in adults.
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Solution to Question 22:

The landmarks depicted in the image are in reference to caudal anaesthesia. It is a common
regional technique in paediatrics for procedures below the diaphragm, including urogenital,
rectal, inguinal, and lower extremity surgery.

Caudal anaesthesia involves deposition of local anaesthetic in the caudal epidural space, accessed
through the sacral hiatus. Sacral hiatus is formed by the unfused S4 and S5 laminae and is

covered by the sacrococcygeal ligament. 21

The lines joining the posterior superior iliac spines and sacral hiatus make aI{-éq&ilateral triangle.
The sacral hiatus is felt as a groove or notch above the coceyx and betweentwo bony prominences,
the sacral cornua. A

Ry P -
y N 1

It is better appreciated in children than in adults afid*hence it is a«common regional technique
among pediatric patients. e By S

1 _-.-
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Regional Anesthesia: Complications and
Contraindications

Question 1:

A 65-year-old lady with a history of motion sickness underwent a knee replacement under
spinal anesthesia. After the procedure, she complains she is feeling nauseous. Which of the
following is false about post-anesthetic nausea and vomiting associated?

a) History of motion sickness is a risk factor

b) Elderly age groups are at lesser risk ], B A
c) Female patients are at higher risk el
d) Intrathecal morphine administration has,the least incidencg- : %

o | - —~ - 5
- i &

- =, 1

o &

Question 2:
A patient was scheduled to unidergo a vaginal hysterectomy procedure under epidural
anaesthesia. 5 minutes after the epiduiral block was given, the patient started shivering.
Which of the following is false regarding post-neuraxial shivering?

a) Is not a sign of malignai_flt"hypertherml'a ;
b) More common witlisspinal than epi‘dlllral anesthesia
c) Epidural fe_rrtan};l can prevent shivering

g e . 1
d) LV. meperidine is usedifor treatment

Question 3:

A patient was undergoing a surgical procedure under spinal anaesthesia. 30 mins into the
procedure, his EtCO2 fell and the patient became apneic. Bag and mask ventilation was given
and the patient regained consciousness and began to spontaneously respire in 10 mins. What
is the most common cause of the apnea seen in this patient?

a) Diaphragmatic paralysis
b) Hypotension
c) Intercostal muscle paralysis

d) Systemic toxicity of the local anesthetic
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Question 4:

Which of the following statements is false about spinal-anesthesia-induced hypotension?

a) Nausea is the first symptom
b) It is common with block height above T5
c) Sustained hypotension can lead to apnea

d) It is treated with epinephrine

Question 5: N

Which of the following nerve fibres are included undepcl!éi‘(’ﬁoacceler_af(;f"fibres’?

Ty

a) C1-4 : _L'-. & iy :
b) C4-7 - iy e ?
¢) Ti-4 e ! _L._:' 4 I.-:_-'\. "
d) T5-L2 SO ) '
gy o <
Question 6: ; Y
."-. [] '.-

You are planning to adminig_tqf sp.inal anestﬁgéia to a young female. Which of the following
needles would be the least suitable for-reducing the risk of a post-dural puncture headache?

b il

a) 22G Quincke, - WJ R
b) 22G wlg.talii%
c¢) 25G Quincke

d) 25G Whitacre

=, Nt

'\.I..

Question 7:

Which of the following is false regarding post-dural puncture headache?

a) Due to intracranial hypotension
b) Usually seen within first 72 hours
c) Relieved on sitting

d) Common with cutting spinal needles

333 Sold by @itachibot



Question 8:

Which of the following does the incidence of post-dural puncture headache not depend on?

a) Age

b) Timing of ambulation
c) Pregnancy

d) Gender

Question 9: o, % 3

A 23-year-old primigravida underwent C- section undez,§pinal anesthesia administered by
22G Quincke needle. 18 hours after the proceduresshé complained of a headache which was
aggravated by sitting up and relieved on lying dqwn What i is the deflnltlvﬁtreatment for the
condition that she is suffering from? ™ =

- 5

a) Analgesics = | ¢! 4
% -. s,

b) Caffeine A C

c) Supine posture e . N

d) Epidural blood patch _h ' N y

Question 10: :‘-'

Which of the follewlng is false regardlng epidural blood patch?
a) 20 mL 6"f blood 1nJecté'd- into epidural space
b) Effective in 90% of patients
c) A second patch performed after 24-48 hours if needed

d) Prophylactic blood patch is recommended as per the recent guidelines

Question 11:

Soon after the administration of an epidural block with 1.5 % lignocaine with epinephrine,
your patient went into bradycardia, hypotension, and apnea. What is the most likely
diagnosis?

a) Accidental subdural injection

b) Accidental subarachnoid injection
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c) Accidental intravascular injection

d) Allergic manifestation to lignocaine

Question 12:

A patient was administered an epidural block before a lower limb surgery. After 20 minutes,
the patient went into bradycardia, hypotension, and apnea. What is the most likely cause?

a) Accidental subdural injection
b) Accidental subarachnoid injection o
c) Accidental intravascular injection

d) Allergic manifestation to lignocaine

Question 13: oy T

" -\..\._ ---\... "1.. b

A patient was administered an epiduzal block with' 1.5 % lignpcaine with epinephrine.
Immediately after the injection, the patient became disoriented followed by an episode of
seizures ending in apnea. His;BP was 80/50'mm Hg. What is this most likely due to?

a) Accidental subdural injection

LY

b) Accidental subarachnoid iITj-e'c'ti-on

= |

c) Accidental intravascular injection -},
| oy
d) Allergic manifestation to ligngeaine

'.\]_. =, Nt
i %
! -l..

Question 14:

A first-year anaesthesia resident was attempting to administer epidural anaesthesia with
bupivacaine. Inadvertently he injected the local anaesthetic intravascularly. Following this,
the patient’s ECG showed prolonged PR intervals, widened QRS complexes and sinus
bradycardia. Which of the following measures could not have prevented this?

a) Aspirating before injecting

b) Using test dose

c) Using bolus dose

d) Using incremental doses
Question 15:
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A patient who was given epidural anaesthesia for a knee surgery developed fever, headache,
vomiting and neck stiffness on the 4th post-operative day. Which of the following is the most
likely agent causing this?

a) Streptococcus
b) Staphylococcus
c) E. coli

d) Haemophilus influenzae

Question 16: A

The nurse provides you with the case list for the day..Jn‘which of the f6llowing patients can
centrineuraxial (spinal and epidural) anaesthesia be'safely administered to immediately?

. ik 5

a) 14 year old boy with h/o bleeding diathesis ™' 4 . S

a1 . . 4 N

b) 72 year old man on low dose aspirin
R L) o, %
c) 48 year old woman on warfarin *, \ W

d) 32 year old woman on LMWH : o . =

Question 17: " e

= |

Which of the following isnot an absolute contraindication for spinal anaesthesia?
. W | ]

i

a) Patient refusal* -

b) Myelopathif“'

=, Nt

=,
c) Raised intracranial pressure

d) Local infection

Question 18:

As a first-year anaesthesia resident posted in the emergency OT, you are handed the list of
cases posted for surgery. In which of the following patients can you plan to perform spinal
anaesthesia?

a) Patient with polytrauma and massive bleeding

b) Patient having pyogenic vertebral osteomyelitis

c) Patient having a coronary stent on clopidogrel

d) Patient with hypertension on amlodipine
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Question 19:

A patient on therapeutic low-molecular-weight heparin (LMWH) is to be posted for surgery.
How many hours after the last dose of LMWH can a neuraxial block be safely performed?

a) Immediately
b) After 4 hours
c) After 12 hours

d) After 24 hours . -?

ol T =
-1, T

Question 20: T [

A 65-year-old woman with a history of DVT ahd CKD is on _héi)arin. Sheiis-set to undergo a
hemiarthroplasty under neuraxial block. HE)W much ipt€rval shouldthere be between her last
dose of unfractionated heparin and.the-surgical Hrpc-édure? _:- "

a) Immediately = o P
-, E N e
b) 4 hours -' o
c) 12 hours ™ 2
d) 24 hours _ Wi
-‘h.h. P : |
-.\_'\'\- |
'._\.- ]
Question 21: ¢
™ =, Nt
o |

Which one of the following'is the description of the term allodynia used in the context of pain
management?

a) Perception of ordinarily non-noxious stimulus as severe pain

b) Absence of pain perception

c) pain in area that lacks sensation

d) Unpleasant sensation with or without a stimulus

Question 22:

You are assessing a 4-year-old child who underwent an appendicectomy for pain. You are
using the Children Hospital Eastern Ontario Pain Scale (CHEOPS) for rating postoperative
pain. Which of the following parameters will you not use for this?
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a) Verbal expression
b) Touch position

¢) Body position

d) Oxygen saturation

Question 23:

Transient neurological symptoms are mostly attributed to the use of which local anesthetic?

a) Bupivacaine i_t.,:'_ll;:t
)
b) Lidocaine M e
oo O
c) Prilocaine o )
o N ~Z
d) Ropivacaine -"n,"'-' ” _:.,:-._ '-,:':'l' .

1 d

2 b

3 b

--'5:: 4 d
"'-I:"- ) 5 c
6 a

7 c

8 b

9 d

10 d

11 b

12 a

13 c

14 c

15 a

16 b

17 b

18 d
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19 d
20 b
21 a
22 d
23 b

Detailed Explanations

Solution to Question 1: o, o]
Intrathecal morphine has a higher risk and incidence of n_ha'usea and Vonntmg among opioids as
compared to fentanyl/sufentanil. "y et

This is because hydrophilic opioids (morphine) rt;:main in CSF fOr a- prolonged duration than
lipophilic opioids (fentanyl) and sensitize the central chemorbceptor trlgger zone.

N

The Apfel score is used to predict the risk Df developlng_ postoperatlve ndausea and vomiting
(PONV). According to this, risk factors"are - e

* Post-operative use of opioids™, " Ny
- K

» Non-smoker ) )

* Female gender 2"

Y LY .
* History of postoperative natsed, Vomiting, or‘motion sickness

Additional risk factors are, the use of mtrous oxide as an inhalational anesthetic agent and the
duration of anesthes1a .,

Ondansetron withior vmthout dexamethasone is used in the management of this condition. The
use of prqquoT"in balanced, or total IV anesthesia (TIVA) significantly reduces the incidence of
PONV. ~

Solution to Question 2:

Post-neuraxial shivering is more common with epidural than spinal anaesthesia.

The possible reasons include the use of a large volume of cold epidural injectate as compared to
a small volume of spinal drug and the inability to shiver with spinal anaesthesia because of the
profound motor block as compared with epidural techniques.

Post-neuraxial shivering:
* The incidence of post-neuraxial shivering is more than 40% (~55%)
* The addition of neuraxial opioids (fentanyl, pethidine) reduces the likelihood of shivering

» Prewarming the patient with a forced-air warmer and avoiding the administration of cold
epidural and intravenous fluids helps to prevent shivering

339 Sold by @itachibot



« It has no relation to malignant hyperthermia

« Intravenous meperidine and tramadol are used in the treatment

Solution to Question 3:
The most common cause of apnea following neuraxial blockade is hypotension leading to
hypoperfusion of the brain stem respiratory centers.

Diaphragmatic paralysis would require the height of the block up to the cervical level (phrenic
nerve), which is very rare. However, it can occur in the setting of high spinal up to the cervical
level and total spinal anesthesia. oy

Blockade of the intercostal and abdominal muscles during meuraxial anesthesia is adequately
compensated by an unaltered function of the diaphragm and other accgssory respiratory muscles.

Systemic toxicity of the local anesthetic would mairily affect the cen-tral nervous system and
cardiovascular system. ' 2% . ™y

¥ L i r
Solution to Question 4: w0 .

Spinal-anesthesia-induced iypotension,is treated with éphedrine (most commonly),
mephentermine or phenylephrine. Epinephrine isweserved only for refractory hypotension or
cardiac arrest following spinal anesthesia.

Risk factors for spinal-aneﬁsth_ésiei-induce@ h&p-o'tension:
* Peak block height gr__ea:t;"i‘ than or equal to T5

* Age older than.ap. éq1;a1 to 40 years

* Baseline, s.ystohc blood pré‘ssure less than 120 mm Hg
. Comblned spinal and general anesthesia

* Spinal puncture at or above the L2-L3 interspace
Clinical features:

* SBP &lt; 90 mmHg

 Nausea precedes hypotension (first symptom to appear)
 Apnea due to medullary hypoperfusion

* Bradycardia

Treatment:

* Rapid administration of intravenous fluids

» Head-down position (only after local anesthesia is fixed (~20 minutes for bupivacaine), else,
hyperbaric solution can ascend and lead to high spinal)

« Intravenous vasopressors (ephedrine, phenylephrine)
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* Bradycardia is treated with atropine

Solution to Question 5:

The sympathetic cardio-accelerator fibers include T1-T4.

High spinal block above the level of T4, will block the cardio-acceleratory fibers which supply the
heart. This would lead to severe bradycardia along with hypotension.

L o '.:::' :
Solution to Question 6: .;-r_*-j
e @
Post-dural puncture headache is most commonly see_rw;ilfﬁ'lmG Quincke needle (22G has a larger
diameter than 25G). So it should be avoided in cas_gihm h a highe_r; .g_1§k of PDPH.

Types of spinal needles: {_‘h,'"- I;.:":'"" T_,f:..,
IT._T'M. - .a.,:-.-
Cut the dura Split the dura

Hence higher incidence of po | Hence, lower incidence of PD
st dural puncture headache ( | PH
PDPH) due to CSF leak

Technically less challenging a | Technically more challenging
s loss of resistance is well ap as loss of resistance is not w
preciated during lumbar pun | ell appreciated

cture

"'!:l.': Eg: Quincke-Babcock, Pitkin | Eg: Whitacre, Sprotte

A 3

Solution to Question 7:
Post-dural puncture headache worsens with upright or sitting position and is relieved by supine
position.

Post-dural puncture headache is believed to result from puncture of the dura (unintentional or
intentional) in the setting of neuraxial anaesthesia. This causes leakage of CSF from a dural defect
leading to intracranial hypotension.

The characteristic feature of a post-dural puncture headache is the frontal or an occipital
headache.

Solution to Question 8:
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The timing of ambulation does not seem to affect the incidence of post-dural puncture headache,
i.e., early ambulation does not increase the incidence.

Solution to Question 9:

The scenario given in the question is most likely post-dural puncture headache(PDPH). The
definitive treatment for post-dural puncture headache is epidural blood patch. The remaining
options are conservative management approaches for PDPH.

Procedure:
« Ideally, performed 24 hours after dural puncture and development of classi(_:_:PDl-5H symptoms.

* 15-20 mL of autologous blood is injected into the epiduralspace at same;or one interspace below
the level of the dural puncture. P,

It stops further leakage of CSF by either mass effect.or (;oagulatipn': A second patch can be
performed after 24-48 hours if needed. Approxithdtely 90% of-patients will réspond to a single
blood patch, and 90% of initial nonresponders Wwill obtain relief from a second injection.

1
L

S, " -
o N

Solution to Question 10: 2l N ™

K

Prophylactic blood patch is 1-10t recommended as its-efficacy is not supported by evidence.
Epidural blood patch: o P . P

* Definitive therapy for PDPH y

* Performed 24—48 hours after d1_1ral puncture and the development of classic PDPH symptoms.

+ 15-20 mL of agtelogous blood 15 injected into the epidural space at the same or one interspace
below the level*of the dural puncture.

5 i
« It stops further leakage of CSF by either mass effect or coagulation.
* A second patch can be performed after 24-48 hours, if needed.

 Approximately 90% of patients will respond to a single blood patch, and 90% of initial
nonresponders will obtain relief from a second injection

Solution to Question 11:
Bradycardia, hypotension, and apnea soon after the administration of an epidural block suggests
accidental subarachnoid (intrathecal) injection resulting in total spinal anaesthesia.
Salient features of total spinal anesthesia:
* Occurs following attempted epidural/caudal anesthesia if there is accidental intrathecal injection

» Rapid onset, as the anesthetic required for epidural and caudal anesthesia, is 5-10 times that
required for spinal anesthesia
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* High spinal anesthesia extends to involve cranial nerves
» Accompanied by hypotension, bradycardia, apnea, and loss of consciousness
Prevention:

» Careful aspiration for CSF (to rule out intrathecal placement) and blood (to rule out
intravascular placement) before injecting the local anesthesia

* Use of a test dose with lidocaine and adrenaline

* Incremental injection techniques instead of a bolus dose

Treatment:

» Maintaining an adequate airway and ventilation and supporting the circulation 2.

5 |

Option A - Accidental subdural injection manifests after 15- 20 minutes Wlth features similar to a
high spinal blockade. 'oh X

Option C - Accidental intravascular injection manlfests as systemic, tox1c1ty with CNS and CVS
symptoms.

Option D - Allergic manifestation presents w1t.h hives, angioeldema, and bronchospasm.

. " -

| =
e  }
. o -._

Solution to Question 12: =%~ P "

- K

Bradycardia, hypotension, and apnea.pi"esenting 20 minutes after epidural injection
suggest accidental subdural injection:

The clinical presentation of sttbdural anaesthesia is similar to that of high spinal anaesthesia, with
the exception that the onset may be dela)'fed for 15—30 min and the block may be patchy.

Unlike the epidural sﬁaée the subdural space extends intracranially. Hence, the anaesthetic
injected into the Subdural Spase can ascend to higher levels than epidural medications.

As with high spmal anaestpesm treatment is supportive and may require intubation, mechanical
ventilation, and cardiovascular support.

Option B - Accidental subarachnoid injection manifests immediately with similar features.
Option C - Accidental intravascular injection presents with CNS and CVS symptoms.

Option D - Allergic manifestation presents with hives, angioedema and, bronchospasm.

Solution to Question 13:

The above condition is most likely due to accidental intravascular injection of local anaesthetic
into the epidural vein resulting in local anaesthesia systemic toxicity (LAST).

Features of LAST:
* CNS (in the order of appearance)

* Tinnitus, blurred vision, dizziness, tongue paresthesia, and circumoral numbness
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« Excitatory signs such as nervousness, agitation, restlessness, and muscle twitching leading to
tonic-clonic seizures

* CNS depression with slurred speech, drowsiness, unconsciousness, and then respiratory arrest

« Patients who have received CNS depressant drugs may present with only CNS depression
without any preceding excitatory signs

* CVS
* Prolonged PR intervals and widened QRS complexes, and sinus bradycardia/arrest

* Ventricular arrhythmias, including fibrillation, are more likely to occur with bupivacaine than
lidocaine

Prevention: ol

-

» Careful aspiration for CSF (to rule out intrathecal placement) and blood (to rule out
intravascular placement) before injecting the local anaesthe51a

* Use of a test dose with lidocaine and adrenaline .* _'
« Incremental injection techniques instead of & belus dose _ [ ot

* Close observation for early signs of intra\ia'scular injeetion 1

. %
P %,

Treatment: { N N

» Seizures: Benzodiazepine; if-wet-available,.a’small dose of, prepofol or thiopentone. If seizures
persist, a neuromuscular blockade to mirintize acidosis;and hypoxemia
* Cardiac arrest: standard ACLS protocol with few 'medifications

r | LN

e Lipid emulsion therapy e h

* Last resort: cardio—pulrm‘_fné'ry bypass

! B
i

Solution to Q‘hes?ion 14:
Using bolus dose does not prevent systemic toxic side effects from accidental intravascular
injection of local anaesthetics.

The major systemic toxic side effects from accidental intravascular injection can be avoided by
¢ Initial test dose

» Aspirating prior to each injection (negative aspiration for blood)

* Using incremental dosing

* Close observation for early signs of intravascular injection (tinnitus, lingual sensations)

Solution to Question 15:

The above case scenario is suggestive of bacterial meningitis following epidural anaesthesia. The
most common organism responsible for bacterial meningitis following neuraxial blockade (spinal
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and epidural) is Streptococcus viridians.

However, the most common organisms responsible for epidural-anaesthesia-related local
infection (abscess) is Staphylococcus.

Streptococcus viridians is an oral commensal, emphasizing the purpose of wearing a mask as part
of a full aseptic technique.

Solution to Question 16:

Being on low dose aspirin is not a contraindication for the use of centrineuraxial a]LnaQsthe51a So,

it is safe to administer it to a patient on low dose aspirin. o

i
This is because use of most antiplatelet agents (eg. Aspirin &amp, NSAIDﬁ_)_—ls not associated with
an increased risk of complications from centr1neurax1a1=algaesthe51a _,"-.,

LMWH administration must be stopped prophyla_ch?a.lhy (12 hours 'prlor) and therapeutically (24
hours prior) to centrineuraxial anaesthesia. It,cahbe done only after checkm_é-.lf the platelet count
is normal (if LMWH has been admlmstere{l»,for'more than z:days). This 1§:due to reports of
spinal/epidural hematomas when centrinetiraxial anaesjl?é“sm is glven..i'o patients on LMWH.

LT ‘-:|| - 2
5 '-.
e o o
™y % ", P
Solution to Question 17: ™ ok
- i W%
All of the above are absolute conu;aiffdications, for spinal anaesthesia except myelopathy, which is
;. = -\.\"‘

a relative contraindication. - " »

In the setting of neurologlcal deficit (m 1lopathy) careful evaluation of neurologic status must
first be undertaken _la:ﬂ'cl:'noted along. with documentation of the discussion of the risks and
benefits for a medl'eo -legal purpo_s"é

".\]l =y L
",
b “uad

Solution to Question 18:

Patient being on antihypertensives like CCBs (amlodipine) is not a contraindication for a neuraxial
block.

Patient on antiplatelets:

Antiplatelets (except aspirin and NSAIDs) should be withheld till their effects have worn off as
they increase the risk of spinal hematoma.

Clopidogrel | 7 days

Ticlopidine | 14 days

Abciximab | 48 hours
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Solution to Question 19:
The neuraxial block can be safely performed 24 hours after the last therapeutic dose of
low-molecular-weight heparin (LMWH).
In a patient who has received a prophylactic dose of LMWH, the block is delayed for 12 hours.
Postoperative LMWH thromboprophylaxis:
* Remove epidural catheter 2 hours prior to the first LMWH dose

« If thromboprophylaxis is already started, remove epidural catheter 10 hours aftet-a dose of
LMWH. Subsequent LMWH dosing is given 2 hours after the removal of the catheter.

o - = "
- %

Solution to Question 20:

. " -
" [ i . 3

An interval of atleast 4 hours must be thére bétween her las't'c-l-ose of unfractionated heparin and
the surgical procedure being performed under neuraxaal block. £ h

As the patient has CKD, only unfractlonated heparln can be used in her. The subsequent dose can
be given 1 hour after the neuraxial technlque ™,

“Minidose” subcutaneous heparln prophylaxis, aspirinmrand NSAIDs are not contraindications to
neuraxial anesthesia or epidural catheter removal.*
p

LY

Solution to Question p. k) _ "

Perceptlon of: QIdlnarlly non: nox1ous stimulus as severe pain is Allodynia.
Absence of'paln perceptlon Analgesia
Pain in an area that lacks sensation: Anaesthesia Dolorosa

Unpleasant sensation with or without a stimulus: Dysesthesia

Solution to Question 22:

The Children Hospital Eastern Ontario Pain Scale (CHEOPS) for rating postoperative pain in
children does not include oxygen saturation.

It includes:

e crying

« facial expression

* body position (torso)
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« verbal expression

* touch position

* leg position.

Other pain assessment scales include-
* Oucher face scale

* Visual analogue scale (VAS)

Solution to Question 23: 1

e,
Transient neurological symptoms are mostly attributed to ﬂas, use of intra&lz?gaf lidocaine.
Note: TNS was previously known as transient radicul@[r;zation. A

i

b
o -
_.-'”‘-.1""-"" '-"J[J ﬂ-._':'--&'h
& £ o
oo o L L
.f_'-} . ,,_;;'1 ’—_:""
_ﬁ“ Rl
o
e
C e
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Peripheral Nerve Blocks

Question 1:

The anaesthesia resident has made the markings as seen in the image on a patient's neck.

Which brachial plexus block is he likely planning to perform?

Sternocleidomastoid
Cricoid cartilage muscle

(C6 level)

©MARROW

1:]- e o

_ ., &

a) Supraclavicular bloclg:::-. b
A

b) Stellate gangliq:::]r) {::-_'.L
c) Interscale ck 5 )

d) Infracl'z'i\lr-@;'tular block 'H'.'E::I

Question 2:

E._l
I'.-_|
e

b.

You are about to administer interscalene block to a patient. What is the most common

complication you should anticipate?

a) Pneumothorax
b) Diaphragmatic hemiparesis
¢) Recurrent laryngeal nerve palsy

d) Horners syndrome

Question 3:

348

Sold by @itachibot



A patient presented with dislocation of the shoulder. It was not amenable to closed reduction,
so you plan to perform an open reduction. Which regional anaesthetic technique will you
prefer to perform this procedure under?

a) Spinal anesthesia

b) Epidural anesthesia

c) Interscalene block

d) Supraclavicular block

Question 4: ==
. e
The anaesthesia resident is told to perform the 'spin: e arm' b an elbow surgery.
You observe him as he injects a local anaesthetic at;t-H‘e point Sh‘Q.'&n in the image. What
procedure is he performing? ’E‘ O .
N L O

2 cms

Mid-point of
Clavicle

©MARROW

a) Stellate ganglion block
b) Supraclavicular block
c¢) Infraclavicular block

d) Interscalene block

Question 5:

What is the most common complication after supraclavicular block?

a) Phrenic nerve palsy
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b) Horners syndrome
c) Pneumothorax

d) Recurrent laryngeal nerve palsy

Question 6:

Which procedure has the maximum incidence of pneumothorax?

a) Supraclavicular block

b) Infraclavicular block o, Sy
il
c) Interscalene block N e
) i
d) Axillary block o *
O v,
T : h,
L i _1' F A
Question 7: 43 ™ 7 oo
= -\._"-\. ."'\. L
L '\"-l. — N,
In which of the following patlentswml-l the admlnlslfratlon of a supraclavicular block not be of
much use? s Tk Tt
.\-__i.\- . I..H s, . l... ",

a) 30-year-old man with distal radius Jedcture s

b) 16-year-old boy with elbow dlsbcatlon "

e |

C) 40-year-old man with fl;gieiure of 1st m._etacarpal

d) 25-year-old womam__l'wlﬁ'h posterlor‘él’roulder dislocation
o

T 9

ek =
&

) .
Question 8: * "

Which of the following blocks is performed by injecting a local anaesthetic at the point
marked in the image?
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Coracoid
process

&
[ &
| ch |
a) Stellate ganglion block h;.-'?:" L) 't"r
b) Supraclavicular block @H "xLJ {‘ﬁ
praclavicular bloc & -~
¢) Infraclavicular block "-.,:',_“EL ;{t{__{j i ?:F'"
d) Interscalene block Y, - ».,.'LJ L.I"""
LONT Q
g o<
Question 9: ':?E l..?_‘;,ﬁ
0 L

A brachial plexus block 1&,&_’5&% by 1n3¢_<{% a local anesthetic at the point shown in the
image. Which of the fi -».3 ing pro s cannot be performed under this block?

N

Axillary Artery

©MARROW

a) Plating of distal radius
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b) Internal fixation of scaphoid fracture
c) Internal fixation of shaft humerus fracture

d) Internal fixation of ulnar fracture

Question 10:

A child presents with a dislocated fracture of the first metacarpal. What is the preferred
regional anaesthesia technique for the surgery?

a) Supraclavicular block 5

b) Infraclavicular block

c) Interscalene block W™ _"- )
d) Axillary block o AN
n '.\1.\- 1 ) ﬁl'
Question 11: ._?-;., T A . _:L

A g-year-old boy is posted for a c1rcum(:151o.n procedure He is given a pudendal nerve block
before the surgery. Which of the followmg nerve roots are blocked in this technique?
a) LiL2L3 g
b) L2L3L4
c) S1S52S3
d) S25354 i
1_:_-.

Question 12:

You have administered a celiac plexus block to a patient of pancreatic cancer for pain relief.
What is the most common complication of this block that you should warn him about?

a) Pneumothorax
b) Postural hypotension
c) Retroperitoneal hemorrhage

d) Intra-arterial injection

Answer Key
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Question No. Correct Option

1 c
2 b
3 c
4 b
5 a
6 a
7 d
8 c 21
.
9 c -.’_“:"'-_'I
10 d
11 d
12 b .
. ""“._‘“h e [ -
1; {*':“-Ij .5:-:"*1
-\a\.]"‘il. T 'I;H.I:'-:‘I - T E:':'-‘L
Qg,t iled Expﬁanatlon%-
I -~
S SAE ST
Solution to Question 1: : c:'} 2
& o

The above image shows the su%fqlb:e?:‘marking used to perform interscalene block. The local
anaesthetic is injected into t}l_l__"é-mterscalqgigﬁé‘hoove present behind the sternocleidomastoid at the
level of cricoid cartilage. (€6 vertebral leveél).

This is a brachial R}ﬁ-x.;;;' block pE:;f__B:;r."ned at the trunk level.

»)
&Y —

Superior & middle trunk (infe | Interscalene
rior trunk blockade is incom

plete)

Distal trunk & proximal divis | Supraclavicul

ion ar

Cords Infraclavicula
r

Terminal nerves Axillary
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Cords Divisions Roots

Trunks

f-f;f

1}{;_

Lateral
cord

Posterior

cord - =< - o S——
-7-: ol S

Medial o

cord

i "-_'.' |
IH. -

It provides an adequate block of the superior and‘mlddle trunks of the brachla-l plexus. So,
interscalene block provides surgical anesthe‘sra for procedures of the shoulder and upper arm.

Ulnar nerve (C8, T1) from inferior trunk may be m1ssed Hence, th-1§"-b'lock is not used for

procedures of the forearm and ha.nd- e
_-\..'- g, _:-"l
.\-__i.\- . L-'-\.. i
|"--.\- x -\..'
Solution to Question 2: e b
oy, Vgl

The most common compligation of interspa}éhe block, seen in 100% of patients, is diaphragmatic
hemiparesis due to ipsil_aibi‘al phrenLg_;ﬁerve blockade.

This can result in dysprea, hypogia, and hypercapnea, especially if the patient has compromised
lung function.grpreexisting eontralateral phrenic nerve paralysis.

N %
Other complications of interscalene block are:

» Horner's syndrome — ptosis, miosis, anhydrosis. Due to involvement of the sympathetic nerves
to the cervicothoracic ganglion.

* Recurrent laryngeal nerve palsy

* Vagus nerve involvement

* Pneumothorax

* Bezold Jarisch reflex

* Accidental vertebral artery injection (immediate seizure is seen)

* Accidental spinal or epidural injection

Solution to Question 3:
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The regional anesthetic technique preferred for surgery of dislocated shoulder is interscalene
brachial plexus block.

Interscalene Superior and middle trunk Shoulder and upper a | Ulnar nerve sparing
rm
Supraclavicular Distal trunk and proximal di | Elbow, forearm and ha | Axillary and suprascapular n
vision nd erve sparing, pneumothorax,
phrenic nerve palsy
Infraclavicular Cords Forearm and hand Intercostobrachial nerve spar
ing
Axillary Terminal nerves Forearm and hand Musculocutaneous, axillary,

medial cutaneous nerve bran
ches sparing;Inadvertent intr
avascular injection

o
.r’"‘;"“ = -
Solution to Question 4: '"'-:'-' !"1.1 ' ,;E-
L-I ' ]
The procedure being perfi 1s the su ""i-av1cular b : It can be identified by the point of

injection 2 cm posterior to the mid- poqli’ﬁ of clavicle. (.

The block is given at the level dl?’ 0 trunks aq_d prox1mal to divisions of the brachial plexus. It
is also known as the spmal E_"Eh arm'.

Level of Supraclavicular block

Cords : Divisions | Trunks | Roots

-
l'l_ 4 ! -
~y ! 21
\
N ; vy
\
by \ 1
~ oo : -
Lateral I

cord

]

)
Posterior

cord // .

Medial
cord

SMARROW

It is a type of brachial plexus block used for procedures on the elbow, forearm, and hand. The
supraclavicular block does not adequately block the axillary and suprascapular nerves, and thus is
not reliable for shoulder surgery.
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Solution to Question 5:

The most common complication of supraclavicular block is phrenic nerve palsy with an incidence
&gt; 50 %.

This results in hemidiaphragmatic paresis which is self-limited and resolves as the block wears
off.

Complications &amp; side-effects of supraclavicular block :
» Hemidiaphragmatic paresis - due to phrenic nerve palsy
* Pneumothorax - highest when compared to other brachial plexus blocks

* Horners syndrome - from a block of the stellate ganglion 2

» Hoarseness - due to recurrent laryngeal nerve palsy and/or cervical sympathetic block

NOte x |: N, ; .-\. e

Pneumothorax is the most dangerous complication-o'f.t}ie supraclavicular block but it is not the
most common. It has an incidence that ranges frqm 0.5- 6%. The symptoms develop slowly, and
may take up to 24 hours.

Solution to Question 6: Sy P "

- K

The incidence of pneumothorax is makimum with Isup-re;clavicular block (0.5- 6%) among all the
approaches to brachial plexus blocks ™

LY

The risk can be minimised by’l-)'efforming ulfrasound guided block.
.H:_ = o

B
i

Solution to Que;tlon 7 P
Supraclawcular block is not rehable for shoulder surgeries as axillary and suprascapular nerves
are spared. So it will not be of much use in a case of posterior shoulder dislocation.

Supraclavicular block is a type of brachial plexus block used for procedures on the elbow, forearm,
and hand. It provides an adequate block of the brachial plexus at the level of the distal trunk -
proximal division.

Solution to Question 8:

The image shows the surface marking for performing infraclavicular block. This block is
performed at a point 2 cm medial and 2 cm caudal to the coracoid process which is used as a
landmark.

The brachial plexus is blocked at the level of cords.
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Level of Infraclavicular Block

Cords ! Divisions | Trunks Roots

i
]
]
|
1
\ ' i
1

i A f d
~ \
LY \ L}
s E— ’ \

Posterior
cord

Medial
cord

E.ll
'I'.-_|
e

SMARROW

ol
The Infraclavicular block is used for procedtgl;q_"-rb%fhe forear@gﬁ; hand. '.'.1._"|~
e o &
4 O &
.;"}T’ A &
<5 E
The image shows a local arg,thetlc ected into,the tip of the axilla around the axillary

artery. This is the method used to m the axi lock. It reliably produces anesthesia of the
entire arm distal to the elbow, afﬁ?o can be u ‘-E@- for all of the given procedures, except fixation
of the shaft of the humerui {F ‘-..;'“'-._'E"

Solution to Question 9:

Level of Axillary Block

9
qﬁ“&n

= o F ) v
Deltoid\ p— S ) | I| I\
_— L )

Biceps e
brachii —

Axillary artery

Latissimus dorsi

Pectoralis minor Pectoralis major

The terminal branches of the brachial plexus can be blocked via the axillary approach.
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Solution to Question 10:

The axillary block is the most preferred approach to the brachial plexus in pediatric patients for
surgeries of the elbow, forearm, and hand.

It is a relatively easy and safe procedure. Complications include systemic toxicity due to accidental
intraarterial injection and permanent nerve injury from the intraneural injection.

Solution to Question 11:

Pudendal nerve block involves S2S53S4. s

o, O
Solution to Question 12: "

Most common complication of celiac plexus b'lock is posturall hypotensmn ot

] - - 5

Celiac plexus: -_ o 1
" s i 1, =

* Largest plexus of the sympathetlc ‘fiervous systémt, o

« Contains preganglionic sympathetic from greater, lesser and- Ieast splanchnic nerves (T5 to T12),
postganglionic sympathetie; preganglionié.parasympathetic and visceral sensory afferent fibres.

« Provides sensory innervation and synipathetic otitflow to stomach, liver, spleen, pancreas,
kidney and GI tract up to splemc"ﬂexure 1k

* Located in the retroperltoneal space, an.terlor to aorta at the level of L1.

Indication: Pain arlsmg fi‘om the abd@n'unal viscera, particularly intra-abdominal cancers (Eg.
pancreatic cancer)s,

-\._'\'

Comphca’glg.né:ﬁL 'y
« Orthostatic hypotensiori I('most common, can be minimized with fluid hydration)
* Diarrhea (secondary to blockade of sympathetic fibers)

« Paraplegia (from damage to artery of Adamkiewicz)

* Local anesthetic toxicity, spinal or epidural injection, retroperitoeneal hemorrhage, visceral
organ injury, and pneumothorax.
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Anaesthetic Implication of Concurrent Diseases

Question 1:

Which of the following agents is to be avoided in a hypertensive patient?

a) Thiopentone
b) Propofol
c) Ketamine ey

d) Etomidate

Question 2: p . y

Which of the following muscle relaxants sh.ould be aV01ded in a hypértenswe patient?

S, "-I. b I_ .._1
a) Pancuronium g i
b) Rocuronium =, ; i,
¢) Vecuronium

d) Atracurium e - 4

Question 3: . X

A 4-year-old -Chlld" is observe& to have difficulty in breathing along with bluish discolouration
of his lips and fingers while playmg It improves on adopting a knee-chest position. Which is
the ideal induction agent of choice used for surgical correction of the condition suffered by
this patient?

a) Thiopentone

b) Propofol

c) Etomidate

d) Ketamine

Question 4:

A child with a wide fixed split S2 on auscultation has been scheduled for a surgical repair for
the condition. Which of the following is the inhalational agent of choice for induction in this
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procedure?

a) Desflurane
b) Sevoflurane
c) Isoflurane

d) Halothane

Question 5:

A patient with severe aortic stenosis is posted for surgery. Which is the preferred anaesthetic
technique used for this procedure?

¥’ o
a) General anesthesia i _ ;
b) Spinal anesthesia B , : L% .;_ g
c) Epidural anesthesia N - o P
d) Intercostal nerve block - Y 'R v

By, Ty b i "'i.
. o k ; S :..\-
Question 6: ) N,

You are conducting the pre-anezs’gh"e_tic check}l_p_fbr a patient who is scheduled for an elective
cholecystectomy. He is a knewnhypertensiye*being treated with the following drugs. Which
of the following drugs shq_l.ﬁd be disco{n;jnued 24 hours before the procedure?

a) Calcium channel bl(;cker

b) Centra].ly. actlng sympathomlmetlcs

c) Beta blocker

d) ACE inhibitor

Question 7:

During recovery from anaesthesia after a posterior cranial fossa surgery, the patient
complained of a severe headache and was agitated. CT scan showed intracranial air
accumulation. Which of the following agents is most likely responsible for this condition?

a) Oxygen

b) Nitrous oxide

c) Desflurane

d) Sevoflurane
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Question 8:

An awake craniotomy is being performed on a patient when there is a sudden drop in his
blood pressure. The surgeon is suspecting a complication of venous air embolism (VAE).
Which of the following is true about the condition?

a) All VAE can be detected clinically by a decrease in end tidal carbon dioxide
b) A decrease in oxygen saturation will not always be seen, even with larger emboli
c) Patients with left to right shunt, are susceptible to paradoxical air embolism . k=

d) The surgeon has no role in the management of VAE . _
x I:l._ - ; _..\__ e
! 1 -.H. 4 .
Question 9: A - b,
_ | 1 y

A g40-year-old male in kidney failure with a: derum creatinine of 2.1 m;g/-"dl is scheduled for
surgery. Which of the following museletelaxants. can be used? -, _:- 3

a) 1, 2 and 4 Syl LA P
e Y B N M T
b) 3,4 and 5 d P
c) 2 and 4 e = -
d) 1 only o
.\.H.:.. P : |
-.\_'\'\- ! |
'._\.- ]
Question 10: _
'-.\-]_ =, Nt

i 1
A patient is scheduled to unidergo transurethral resection of the prostate. Which is the
preferred anaesthetic technique for this procedure?
a) General anesthesia
b) Spinal anesthesia
c) Epidural anesthesia

d) Local infiltration

Question 11:
A 55-year-old female was diagnosed to have primary biliary cirrhosis and requires liver

transplantation. Which of the following neuromuscular blocker of choice can be used in this
patient during the transplantation procedure?
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a) Cisatracurium
b) Pancuronium
¢) Vecuronium

d) Rocuronium

Question 12:

Which of the following is an inhalational agent of choice for a patient posted for liver
transplantation? >

b,
a) Enflurane . .
e o,
b) Halothane :.__:*,"'-' oy
c) Sevoflurane raY
d) Isoflurane o~ A o
LY '\-_.H'.'| Pl
Question 13: Tl c e b
F -\..'- '\"'\1" 1 .
.\-_i.\- ) E % e N . .
A 71-year-old male is posted for total hip, a?thropl:asty‘:f\/\fhat is the preferred anaesthetic
technique for this patient? L -

a) General anesthesia e ¢ _."~
b) Spinal anesthesia —,,;"-..‘.:'. ) 4

c) Local infiltration." Lh

d) Paracex\'d_cél'-’o.lock .
A

b |

Question 14:

A 71-year-old patient underwent hip replacement surgery. Postoperatively, a target control
infusion (TCI) pump was set up to administer an opioid analgesic. Which is the most suitable
opioid used for this patient?

a) Morphine

b) Pethidine

c) Fentanyl

d) Remifentanyl

Question 15:
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A 39-year-old man had sustained major injuries in an accident as his legs were trapped under
the wheel of a car. Which of the following agents can be ideally used by the EMS personnel to
provide sedation and pain relief to the patient while shifting him to the hospital?

a) Propofol
b) Thiopentone
c) Midazolam

d) Ketamine

Question 16: o, % Y

A 40-year-old patient is brought to the ER with hematerhésis. The patiént goes into
haemorrhagic shock and requires emergency surgical'intervention; Which of the following

agents is not ideal for induction in this patient?=* e B,
a) Propofol o 0 £y % %
b) Etomidate Coh L4 : -:'

c) Ketamine -y

d) None of the above e - '

Question 17: L 1

_-'\.\_

Shambu, a 55-year-old mian met with 4 1:0ad traffic accident and was brought to the casualty.
Radiographs reye&led multiple rib fractures. Which of the following methods is used to treat
this patient?™ Uy
a) General anaesthesia with endotracheal intubation
b) Spinal anaesthesia

c) Epidural anaesthesia

d) Infraclavicular block

Question 18:

A 30-year-old male is scheduled for an open reduction of a fractured nose. The preferred
technique of anaesthesia in this patient would be?

a) General anaesthesia

b) Local infiltration
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c) Regional anaesthesia

d) Topical anaesthesia

Question 19:

A 55-year-old chronic smoker has been diagnosed with epiglottic carcinoma. The ENT
surgeon has scheduled a CO2 laser excision surgery. Which of the following anaesthetic gases
needs to be avoided during the procedure?

a) Sevoflurane .-
b) Oxygen = A
c) Nitrous oxide o I'-.-: - < y
d) Halothane ; "n_ﬁ. ) s
L I_-%' A :“'..
Question 20: ok ‘ .;"'“ "-:_-'_'\-\.

Lo

A stapedectomy has been scheduled for a patient suffering from Méniére’s disease. Which is
the preferred intravenous induction agent'for the procgdure?
™, e
a) Thiopentone L ay
b) Propofol R
c¢) Etomidate Y o

d) Ketamine

5
B!

Question 21:

A 32-year-old male is suffering from chronic suppurative otitis media of the right ear. He is
scheduled for a tympanoplasty surgery. Which of the following agents should be avoided
during the procedure?

a) Propofol

b) Ketamine

c) Oxygen

d) Nitrous oxide

Question 22:
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Which of the following agents should not be used during superficial parotidectomy surgery
scheduled for a case of pleomorphic adenoma?

a) Inhalational anaesthetics

b) Opioids

c) Antibiotics

d) Muscle relaxants

Question 23: oA

A 23-year-old woman wants to undergo an aesthetic rhinoplasty. Which.of the following is the
safest drug that can be used during the surgery for topical'vasoconstriction?
a) Lidocaine Cn 5

b) Phenylephrine ., W I

c) Cocaine e B o
. e, L { _:-
d) Oxymetazoline - .
5o * C
Question 24: )
. ey

Which of the following agen_ts%_(';a-nnot beused o achieve hypotensive anaesthesia during
nasopharyngeal carcinoma"%hrgery’? A

i

a) Phentolamine=* -

b) Halothane b

oy, Y

L I..
c) Sodium nitroprusside

d) Phenylephrine

Question 25:

During a squint surgery, the ophthalmologist hooks a muscle that causes sudden significant
bradycardia in the patient. Atropine is given and the heart rhythm returns to normal. This
reflex is most likely seen with traction on which muscle?

a) Superior rectus

b) Inferior rectus

c) Medial rectus

d) Lateral rectus
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Question 26:

A child while undergoing enucleation of his right eye due to bacterial endophthalmitis,
suddenly developed bradycardia. Manipulation of which of the following structures would
have led to the bradycardia?

a) Orbital periosteum

b) Inferior oblique

c) Medial rectus . =-_|'t:r' 1
d) Any of the above . o ':._:..“
L= e
.*-.,:v-,':' =
'-,.ﬁ,_"'-. [

Question 27: o o Py W

|'h"- 'I."\' 5 !

-\."‘:;,H- ll_ g

A 60-year-old female patient needs to unde-;'go cataraq:e%urgery Bef@'f*eﬁ"‘lmtlatmg the surgery,
the following procedure is performedﬂb{hat is th{,._rh_ast commog-’é'bmphcatlon seen in the

procedure? -3‘1_ . O
s

'“1"‘-'-"‘ ™

a) Proptosis
b) Subconjunctival hemorrhage
c¢) Optic nerve damage

d) Retrobulbar hemorrhage

Question 28:
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In which of the following conditions is a retrobulbar block not contraindicated?

a) High myopia
b) Coagulopathy
c) Penetrating eye injury

d) Enucleation

Question 29:

(2
A 13-year-old boy was accidentally shot in the eye by his brother while playingwith a pellet
gun. Examination reveals intraocular contents presentingsat the wound,-He is scheduled for
emergency repair of the ruptured globe. What is the ideal-anaestheticifechnique to be used?

a) General anesthesia

it LA h
b) Retrobulbar block o .: -_: - X ;
c) Subtenon block e Bk s
L -u_"‘-l. I:-- 1 .._:-. "
d) Peribulbar block g " L.
--.h' H.h-- 3 i-h e
[ e E & .
i | e it
Question 30: k Oy
e W i

A child presenting with opeg_l'g:l‘obe injury, W’thh induction agent should be avoided?
b i

a) Propofol s i
b) Ketamine (%"~ -

il
c) Etomidate '-
d) Thiopentone

Question 31:

The best type of anesthesia for pre eclampsia is:

a) Spinal anesthesia
b) Epidural anesthesia
c) General anesthesia

d) Caudal block

Question 32:
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Three combat wounded soldiers with uncontrolled blood loss are brought to the base camp.
Damage control resuscitation(DCR) is initiated for the soldiers. What is the correct ratio of
PRBCs, FFP, and platelets that can be used for DCR?

a) 4:2:1
b) 1:2:4
c) 2:1:2

d) 111

1 c
2 a
3 d
4 b
5 a
6 d
7 b
8 b
9 a
__'5: W 10 b
""-I:" ' 11 a
12 c
13 b
14 d
15 d
16 a
17 c
18 a
19 c
20 b
21 d
22 d
23 d
24 d
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25
26
27
28
29
30
31
32

O T[T |99 | o a0

Detailed Explan qt,;kons i

N,

Solution to Question 1: r\ oy x

i ! e

-':-.-

-'
Ketamine is avoided in a hypertensive patient.as it has 1ntrm-51c sympathqmlmetlc properties and

hence can aggravate hypertension. e

- '\. I '\'\.

Ketamine increases arterial blood prE'g;ure, heartirate, and car_dié'(’:-output. This is due to central
stimulation of the sympatheti¢-nervous systémi-and inhibitionrof the reuptake of norepinephrine.
And hence it should be cautiously used in Patlents with uncontrolled hypertension, coronary
artery disease, congestive heart failure,and arterlal anéurysms

Its stimulatory effects may be ben_e'fic1al to patiénts with acute shock. All other intravenous
induction agents like propofol; thiopentonearnid etomidate produce a fall in blood pressure.
.h-h.... P : 1. .,
-.\_'\'\-- gt |
T | ]
%

Solution to Question 2: %
Sy |
Pancuronium is avoided 1ﬁ hypertensive patients because it causes vagal blockade and
sympathetic stimulation which can aggravate hypertension.

For the same reason, it is to be cautiously used in patients with-
* Coronary artery disease
 Hypertrophic cardiomyopathy

» Aortic stenosis.

Solution to Question 3:

Ketamine is the induction agent of choice in this patient who is likely suffering from tetralogy of
Fallot because it maintains or increases systemic vascular resistance and increases cardiac output.

Tetralogy of Fallot is characterized by sub pulmonic stenosis, right ventricular hypertrophy,
ventricular septal defect and overriding of the aorta. This results in a right to left shunt through
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the ventricular septal defect and consequent cyanosis.

The commonest symptoms are dyspnea on exertion and exercise intolerance and develop blue
skin (cyanosis) when agitated and are known as tet spells. The patients assume a sitting posture
(squatting) or knee-chest position as soon as they get dyspneic, which leads to temporary
symptomatic relief.

Ketamine does not aggravate the right to left shunt seen in such cases. It also does not increase
pulmonary vascular resistance in children as compared to adults and is hence safe to administer
in children.

Ketamine is the agent of choice in all cyanotic congenital heart diseases.

Solution to Question 4: c M <
Wide fixed split S2 is suggestive of atrial septal defeet (-ASD) and sevoﬂurane is the inhalational
agent of choice for induction in a child undergomg cardiac surg-e‘ry "

Halothane and sevoflurane are non-pungent and hence can be used for 1qduct10n in pediatric
patients. Sevoflurane is not associated with significantimyocardial depression as is seen with
halothane. Hence, sevoflurane is preferred over halothane especm.l]y in all cardiovascular
surgeries in the paediatric age group

Following induction, 1soﬂu1:ane and sevoﬂurane are the most commonly used inhalation agents
for maintenance.

Solution to Question 5%
General anaesthesia'is preferred-in patients with severe aortic stenosis.
Spinal and-ep-i(’fural anaesthesia are relatively contraindicated. This is because regional
anaesthesia produces profound hypotension which can lead to a fall in preload, afterload or both.

Most general anaesthetics especially the volatile agents also cause vasodilation and hypotension
which can be treated with escalating doses of vasopressors like phenylephrine.

Mild to moderate aortic stenosis are not contraindications to regional anaesthesia. In such
situations, epidural anaesthesia is preferred over spinal because of its slower onset of hypotension
which can be adequately corrected.

Solution to Question 6:

The anti-hypertensive that is discontinued 24hours before surgery is ACE inhibitor due to the risk
of hemodynamic instability.

Although the continuation of ACE inhibitors or ARBs is controversial, among the given options
this is the best answer. If these drugs are continued, vasopressin is the drug of choice for
refractory hypotension.
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Solution to Question 7:

The given case scenario is suggestive of pneumocephalus and nitrous oxide is responsible for
causing this condition.

Solution to Question 8:

The correct statement regarding venous air embolism (VAE) is, a decrease in gxygen Saturation
will not always be seen, even with larger emboli. >

VAE can occur when the pressure within an open vein is Eubatmospherle It'can occur in any
position or procedure, whenever the wound is abovetlie level of the heart. The incidence of
venous air embolism is greater during sitting cramdtomles than mn t:ramotomles in any other

L

position. o ™ %

Option A: Physiological monitors (heart tate, blood pressure',' oxygen saturation, and end-tidal
carbon dioxide) have poor sensitivity and specificity/and the clinical'signs are manifested

late. Transesophageal echocardlogram (TEE) is the'most sensmve ~method to monitor and can
detect up to 0.02ml/kg of air embolism.

™

Option C: Patients with a right to left §h}mt are susceptible to paradoxical air emboli which can
result in a stroke or coronary occlusion: .

Option D: The surgeon shoulql-be"notiﬁed immiediately so that he or she can flood the surgical
field with saline or pack it with wet gauzes.and apply bone wax to the skull edges until the entry
site is identified and oceliided.

! B
i
e

L
Solution to Question 9: ™4,

Succinylcholine, atracurium and cis-atracurium can be used in this patient who has a renal failure
with elevated serum creatinine(normal value- 0.8—-1.3 mg/dL in men and 0.6—1 mg/dL in women).

Succinylcholine can be safely administered to patients with diminished or absent kidney function
provided serum potassium levels are normal. If the serum potassium is increased, then a
non-depolarizing muscle relaxant like atracurium or cisatracurium which is non-dependent on
renal excretion is to be used. Atracurium or cisatracurium undergo Hofmann elimination which is
non-enzymatic spontaneous degradation.

Pancuronium is almost entirely dependent on the kidney for excretion (60—90%). Pancuronium
has a prolonged elimination half-life in renal failure patients and thus should be used very
cautiously.

40-60% of d-tubocurarine is excreted via the kidney and so prolonged effects are seen with renal
insufficiency
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Solution to Question 10:

Spinal anaesthesia is the preferred choice of anaesthetic for the TURP procedure.

Regional anaesthesia is preferred over general anaesthesia in TURP due to the following reasons:
* Less likely to mask the symptoms of TURP syndrome

* Helps assess patients mental status as an alteration in mental status is an early sign of TURP

* A lesser amount of operative blood loss and lesser risk of DVT.

* Less likely to mask symptoms of bladder perforation like nausea, abdominal pain, dyspnea,
shoulder pain, and hiccups.

* Decreased need for analgesics in the immediate post-operative period. o

Spinal anaesthesia is preferred over epidural anaesthesia due to: ¥
* Easier to perform in elderly patients. B h "

* Duration of surgery is not usually long, so an epi('i'u.ral is not r_equ.ired. 2
H.hﬁ- - o .
« Epidural anaesthesia may incompletely blgekithe sacral nerve roots whicl¥ ¢an be avoided with

- 5

spinal anaesthesia. L iy

Caudal anaesthesia may be used inhigh-risk patients-indergoingiaser prostatectomy as it
provides the advantage of hemodymamic stability. Local infiltration does not provide sufficient
operative analgesia as spinalianaesthesia, A

p i LN
Solution to Question 11: o

.H:: o o
The neuromuscular blogker (NMB) of.choice in a cirrhotic patient is cisatracurium.

It is used as NMB,of choice becatse of its nonhepatic metabolism.

i ;
5% I_.

Solution to Question 12:

Sevoflurane is the inhalational anaesthetic agent of choice during liver transplantation because it
is superior to other inhalational agents in preserving hepatic arterial blood flow and hepatic
oxygen delivery.

The liver has an autoregulatory mechanism called the hepatic arterial buffer response(HABF)-
when portal blood flow decreases due to decreased cardiac output or hypovolemia, the hepatic
arterial blood flow increases in order to maintain total hepatic blood flow. This response is
preserved in sevoflurane.

Solution to Question 13:
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Spinal anaesthesia is preferred in elderly patients undergoing major vascular and orthopaedic
surgeries.

They are preferred over general anaesthesia due to:

* Decreased incidence of deep vein thrombosis and pulmonary embolism

* Local anaesthetics used will inhibit platelet aggregation and stabilize endothelial cells
* Regional anaesthesia is associated with less surgical blood loss

* Lower incidence of hypoxemia as it avoids airway instrumentation

But the disadvantage with regional anaesthesia is that due to hypotension, patients with coronary
artery disease will have increased oxygen demand due to reflex tachycardia and reduced coronary

perfusion. T

-

Solution to Question 14: L%

Remifentanil is the opioid that was most likelgz used in this elld'erly patient.

Remifentanil is hydrolysed by plasma and-tissue esterdses and so its métabolism is independent of
hepatic and renal function- no dose adjustment is required and is 'safe in liver failure patients and
renal failure patients. :

™

Because of this hydrolysis;it/has a high cleatance and is-eliminated rapidly with a quick recovery (
half-life less than 10 minutes) and thus.i$ preferred-in-elderly patients.

! LN

L
Solution to Question 15'.* j -

Ketamine is the ideal agent of ch01ce to provide sedation and analgesia in the prehospital setting.

Drugs thdt,can be used by, nurses and paramedics in the prehospital setting like the site of
RTA/Trauma should have-"

» Wide safety margin, even for inexperienced providers
» Hemodynamic stability

* Minimal respiratory depression

* Ease of administration

* Early-onset of action

Ketamine provides potent analgesia and sedation for entrapped patients with trauma during
extrication. It maintains hemodynamic stability in patients with hypovolemic shock, is a potent
bronchodilator, and causes minimal respiratory depression. Because of its hallucinogenic
properties, benzodiazepines should be co-administered. In larger doses, it can be used for
induction of anaesthesia.

Option C: Benzodiazepines like diazepam and midazolam have wide safety margins and can be
administered via many routes and can be used to provide sedation, but lack an analgesic action.
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Option A and B: Propofol causes hemodynamic instability and respiratory depression and
thiopentone produces effects similar to propofol.

Solution to Question 16:

Propofol is not an ideal agent for induction in a patient with haemorrhagic shock.

Propofol when given to a patient in hemorrhagic shock will lead to worsening of shock due to
the profound hypotensive action because of its vasodilatory and negative inotropic effects.

Option B: Etomidate preserves the sympathetic tone and has cardiovascular stablhty Thus it is
safer to use than propofol. ey

o

Option C: Ketamine has been effectively used in trauma patients because itsis a CNS stimulant. It
has indirect cardiovascular effects due to central stimulatioh of the sympathetic nervous system
and inhibition of the reuptake of norepinephrine which‘is beneficialin acute shock.

Solution to Question 17:

S,

Epidural anaesthesia is used to.provide adequate analgesia which is the mainstay of treatment in
patients with multiple rib fra(;tures %, c

The complications can be mlnlmlzed by adequate paln rehef with epidural anaesthesia. Rib
fracture patients will have the following compli¢ations due to splinting and pain:

 Hypoventilation

B!
» Hypoxia s —
Other techniques.te/provide analgesia following rib fractures are intercostal nerve block and
1ntrapleural block which necesS1tates multiple injections, which increases the risk for

complicatiens. '

The complications include vascular puncture, pneumothorax, patient discomfort due to the need
for palpation of the fractured rib during local anaesthetic (LA) administration. Also, LA toxicity
can occur because of the high systemic absorption.

Option A: General Anaesthesia is more invasive to manage patient with multiple rib fractures and
has potentially more side effects and complications than Epidural Anaesthesia. Endotracheal
intubation as treatment is reserved only for patients who cannot maintain an airway or maintain
sufficient oxygen saturation.

Option B: Spinal anaesthesia involves a high level of anaesthesia which is required to cover the
thoracic dermatomes which would lead to high spinal or total spinal anaesthesia.

Option D: Infraclavicular block is a brachial plexus block that is used for the upper limbs.
Solution to Question 18:
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General anaesthesia is preferred in this patient because of the insufficient block and patient
discomfort associated with local anaesthesia.

Local anaesthesia may be suitable for simple procedures such as-
* Cauterization

* Polypectomy

* Turbinectomy

General anaesthesia may be used for the following procedures-
 Open nasal fracture reduction

* Septoplasty 2

+ Rhinoplasty L
Note- Closed nasal fracture reduction is performed with. propofol seda_t_io_"xi"z{s the procedure is
extremely painful. e ;
L i A ey
Solution to Question 19: \ = ey oo
S, b i .._1

Nitrous oxide is avoided in laser surgeries as 11'. supports combustion.

T

Oxygen concentration shouldbe hmlted fq the lowest, soras to maintain acceptable saturation
levels to prevent the possibility of ﬁre. while using lasers

.l'. LY

Solution to Question 20:+* )
Propofol is preferréd for induction in patients undergoing stapedectomy or any ear surgery,
especially the inner ear. ™™ g

Surgeries that can be conducted with propofol as induction agent-
* Stapedectomy or stapedotomy

» Tympanoplasty

» Mastoidectomy

* Myringotomy with insertion of tympanostomy tubes

Solution to Question 21.:

Nitrous oxide is avoided in middle ear surgeries.

This is because nitrous oxide can increase middle ear pressure as it can diffuse into air-containing
cavities because it is more soluble in blood than nitrogen.
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If nitrous oxide had been used in an overlay procedure, it would lead to pressure build-up inside
the middle ear and displacement of the graft.

Solution to Question 22:

Muscle relaxants are avoided during a procedure of parotidectomy.

The most common surgery for pleomorphic adenoma is superficial parotidectomy with facial

nerve dissection. It is essential to preserve the facial nerve and hence, nerve stimulators are used
during the surgery to identify the facial nerve and its branches. This cannot be p0551ble if muscle
relaxation is present. b

5 |

Solution to Question 23: T

Oxymetazoline is the preferred topical Vasocohstrlctor in EN‘[‘ Surgeries due to the safety profile
and easy availability of the drug. W ™ O

0.05% solution is administered as: 3-nasal sprays._ua_l each nostril be'fore any nasal procedure. It
should be avoided in patients who, are on moneaniine oxidase 1nh1b1tors as the interaction can

result in high blood pressure ! e ~

Option B: Phenylephrine is an -adrenerglc agonist toplcal vasoconstrictor. It can cause severe
hypertension and blood pressure monitoring is required.
r | LN

Option C: Cocaine has cardiovascular effectss it is sympathomimetic and when administered at a
concentration of 4%, it in__l'iib‘i'ts the reuptake of norepinephrine at sympathetic nerve terminals
thus making it unsafe; m"patlents \Nlthlcoronary artery disease or those on monoamine oxidase
inhibitors.

Option A: leocalne as such does not have vasoconstrictor properties but may be used with
phenylephmne A

Solution to Question 24:

Phenylephrine cannot be used to achieve controlled hypotension during nasopharyngeal
carcinoma surgeries.

Phenylephrine is a selective ° B-adrenergic receptor agonist of the phenethylamine class and can
cause an increase in blood pressure. Hence it cannot be used to achieve hypotensive anaesthesia
in any procedures.

Solution to Question 25:
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The medial rectus muscle is the most likely muscle to elicit bradycardia (oculocardiac reflex) when
stimulated.

Traction on the extraocular muscles or pressure on the globe causes bradycardia, atrioventricular
block, ventricular ectopy, or asystole and is known as oculocardiac reflex. In particular, it is seen
with traction on the medial rectus muscle, but it can occur with stimulation of any of the orbital
contents, including the periosteum.

Solution to Question 26:

Stimulation of any of the orbital contents can cause oculocardiac reflex. - )

5 |

Traction on the extraocular muscles or pressure on the globe causes bradycardla atrioventricular
block, ventricular ectopy, or asystole and is known as oculocardiac reflex: Tn particular, it is seen
with traction on the medial rectus muscle, but it can eccur with stlmulatlon of any of the orbital

contents, including the periosteum.

Solution to Question 27: -._- 4 gL

The most common comphcatlon seen in the procedure of retrobulbar block is retrobulbar
haemorrhage. J -

The image shown above depicts the téchnique of retrobulbar block which is a regional anaesthesia
technique used in ophthalmicqsul:'gery. It invel¥és the injection of a local anaesthetic into the
extraocular muscle cone. The needle penetrates the lower lid at the junction of the middle and
lateral one-third of the orbit.

i

i
B

W &
Solution to Question 28:™4,
Retrobulbar blocks are not contraindicated in enucleation of the eyes.

The Retrobulbar block is a regional anesthesia technique used in ophthalmic surgical procedures
which involves the injection of a local anesthetic into the extraocular muscle cone.

Solution to Question 29:
General anaesthesia is the ideal anaesthetic technique to be used in a person who has to undergo
surgery for a penetrating eye injury.

Regional anaesthesia is relatively contraindicated in patients with penetrating eye injuries because
injecting local anaesthetic behind the globe increases intraocular pressure and may lead to the
expulsion of intraocular contents.
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Therefore these patients require general anaesthesia—despite the increased risk of aspiration
pneumonia when it is administered.

Solution to Question 30:
Ketamine should be avoided in a child presenting with open globe injury as it can increase
intraocular pressure.

It usually raises arterial blood pressure and also does not relax extraocular muscles and may cause
nystagmus and blepharospasm.

Solution to Question 31; s : O

Continuous epidural anesthesia is the first choice t;or most patlents ‘with pree_clamps1a during
labor, vaginal delivery, and cesarean sectlon _' s

Pre-eclampsia patients have a risk of severe alrway edefna; which mak‘és intubation difficult. Thus
continuous epidural anesthesia is advantageous asiit avoids the neéd for intubation. Besides,
continuous epidural anesthesia ean 1mprove uteroplacental perfusmn and also decrease

catecholamine secretion. : X ~,

But one major prerequisite for regional anesthesia inipreeclamptic patients is normal platelet
count and normal coagulation. Coagulopathy is a contraindication for regional anesthesia.
Y LY

Minimal platelet count for regi'drieil anesthesid‘is 100,000/uL, but some cases can be taken up with
a platelet count as low as,70,000/uL. ™

General anesthesia js‘indicated in patients with coagulopathy and in severe pre-eclampsia with
complications. y

Spinal aneSthesia can be given in mild pre-eclampsia but hypotension associated with spinal
anesthesia limits its use inmoderate to severe pre-eclampsia.

Since the severity of pre-eclampsia or the type of delivery (vaginal or cesarean) is not mentioned,
epidural anesthesia has an advantage over other techniques for above-mentioned reasons. Hence
the best option here would be epidural anesthesia.

Solution to Question 32:

In DCR, the ratio of PRBC: fresh frozen plasma: platelets is 1:1:1.

Administering blood products in the appropriate ratios in order to facilitate resuscitation from
trauma and avert trauma-induced coagulopathy is termed damage control resuscitation(DCR).

The rationale behind 1:1:1 ratio-
* The red blood cell component will improve oxygen delivery to ischemic tissues.

* Fresh frozen plasma improves clotting by providing clotting factors V and VIII and fibrinogen.
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« Platelet transfusion is required if the platelet count is below 50,000 / high power field,
significant blood loss or prolonged resuscitation.
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Pediatric and Obstetric Anaesthesia

Question 1:

A 25-year-old woman was taken up for a cesarean section. Following the administration of
spinal anaesthesia, she suddenly developed hypotension. Which of the following would be the
vasopressor of choice for this patient?

a) Dopamine '
b) Adrenaline (i 4
c) Ephedrine
d) Phenylephrine o g

Question 2: e 5% oy

'--\- . 1 --1‘-.
y A % o

In pregnant women who are admlmstered general anaesthes1a which of the following is the
most common cause for mortahty’> —~

A N
a) Hypotension o s
b) Pulmonary aspiration W ol
.'_ L= 1 .-

c) Arrhythmias W

. .\"' gt |

d) Amniotic fluid emboﬁsm A

%0

. A |
Question 3:

What is the rate of maternal mortality due to pulmonary aspiration in patients undergoing
general anaesthesia?

a) 0.5%
b) 1%
c) 5%
d) 50%

Question 4.
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Which of the following is the most commonly used IV induction agent in a patient requiring
caesarean section?

a) Propofol

b) Thiopentone

c) Etomidate

d) Ketamine

Question 5: ;

A 24-year-old woman, G2P1L1, presents with features of placental abruption. If she has to be
taken in for an emergency cesarean section, what will, béithe preferred anaesthetic technique?
n
a) General anesthesia - o
b) Spinal anesthesia ., W I
c) Epidural anesthesia e -~ : s

d) Caudal anesthesia . ™

Question 6: N

A 28-year-old woman, G3P2_Lg1, \-/v.ith a hiStO{.'-}./'- of LSCS, is brought to the ER with complaints
of abdominal pain, hem_at_u“i'i'a, and vaginal bleeding. On examination, the patient is
hypotensive along with feetal bradyeardia and non-reassuring foetal heart rate tracing. Which

of the following s the preferred IV induction agent?
L 1 -I
a) Propofol !

b) Thiopentone
c) Ketamine

d) Etomidate

Question 7:

Which of the following muscle relaxants will you prefer to conduct a cesarean section under
general anaesthesia?

a) Vecuronium
b) Pipecuronium

¢) Rocuronium
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d) Succinylcholine

Question 8:

A 25-year-old primigravida is screaming in pain while being wheeled into the labour room at
2 am. On examination, her cervix is well-effaced and is 4 cm dilated. What is the preferred
anaesthetic technique to ensure this patient has a painless labour?

a) Pudendal nerve block

b) Spinal anesthesia

c) Caudal anesthesia

d) Lumbar epidural

Question 9: T oy

You observe a resident injecting a lbc_‘al":hnaesthetié to provide p_a.‘In relief to a primigravida
who is in labour. Which of the following is theecal anaesthetic of choice in this case?

a) Lidocaine ’ =Y

b) Bupivacaine Sy

c) Chloroprocaine 4 N

d) Cocaine % 4
B

Question 10.% A
Which of the following drug combinations is preferred for providing epidural analgesia
during labour?

a) Bupivacaine + epinephrine
b) Bupivacaine + fentanyl
¢) Bupivacaine + neostigmine

d) Bupivacaine + clonidine
Question 11:

What is the concentration of bupivacaine you will use to provide labour analgesia, when used
in combination with fentanyl?
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a) 0.0625 %
b) 0.25%

c) 0.5%

d) 5%

Question 12:

To provide epidural analgesia during labour, what is the ideal concentration of epinephrine
added to the local anaesthetic?

a) 1:10,000
b) 1: 1,00,000
C) 1: 2,00,000

d) 1: 4,00,000

Question 13:

—
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In a patient scheduled for an-elective cgi:gsahrean se_ctl.ﬁfl', what is the preferred anaesthetic

technique used?

a) General anesthesia
b) Spinal anesthesia
c) Lumbar epidusal.

d) Paracex\'d_cél"’o.lock
A

Question 14:

A 20-year-old primigravida who is in her second trimester of pregnancy is scheduled for an
open appendectomy. What is the preferred anaesthetic technique for this surgery?

a) General anesthesia
b) Spinal anesthesia
c) Epidural anesthesia

d) Caudal anesthesia

Question 15:
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An elderly primigravida at 37 weeks of gestation develops bilateral pedal oedema. On
examination, she has a BP of 148/92 mmHg and proteinuria of 400mg/day. Emergency LSCS
has been scheduled for the patient. Which of the following anaesthetic techniques would be
prefered in this patient?

a) General anesthesia

b) Spinal anesthesia

c) Lumbar epidural

d) Caudal anesthesia

Question 16: K 3
o
A 30-year-old woman with coarctation of the aortas admitted for'elective caesarean section.
Which of the following is the anaesthesia of chojce? i~ ) b,
a) Spinal anesthesia M o :
b) Epidural anesthesia S o - -:'

c) General anesthesia A )

d) Local anesthesia with ner¥e blocks : ._L' '

Question 17: L 1

_-'\.\_

Which of the following i§:false regardiﬁg neonates and their airways?

a) They aI;eiob}-i'g.ate nasal b_Te"afhers.

b) Narrowest part of their 'larynx is the glottis.
c) Epiglottis is omega-shaped.

d) Their glottis lies at the level of C4 vertebrae.

Question 18:

A 4-year-old boy was rushed to the ER after he accidentally swallowed a small coin. The ENT
surgeon has planned a rigid bronchoscopy to remove the coin. Which of the following drugs
will you prefer for rapid sequence induction before the procedure?

a) Succinylcholine

b) Rocuronium

¢) Vecuronium
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d) Atracurium

Question 19:

Which of the following is not used for induction of anaesthesia in pediatric patients?

a) Halothane
b) Sevoflurane
c) Desflurane

d) Nitrous oxide )

Question 20: W, C
A 5-year-old child was brought to the local chmc in a rer_ne‘g'e—village with'a }lligh fever for the
past 2 days. It was associated with a barking cough. His.neck radiograph is given below. In
case a laryngoscopy has to be done;'what will bejthe preferred induction agent?

a) Nitrous oxide
b) Halothane
c) Sevoflurane

d) Desflurane

Question 21:
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In a child with temporal lobe epilepsy, which of the following anaesthetic agents should be
avoided?

a) Thiopentone

b) Methohexitone

c) Propofol

d) Ketamine

Question 22: o

i

Which of the following is the most commonly used opioidsin children? . "

a) Morphine i _
b) Meperidine ¢ = : O S
c) Fentanyl +hiy e 8
d) Sufentanil i = ™ Fa S
W o
Question 23: e L 4

A 6-week-old baby was brought_t_o_"t_he.OPD w_i_th-'a history of projectile, non-bilious vomiting.
On abdominal examination, an olive-shaped:mass was noted in the RUQ. After further
evaluation, he was scheglql:é“d for surgieal correction. Which of the following is true regarding
his anaesthetic management? »

a) Aspiration 'o:i"-;gastric con_tei’rt"s with an NG tube is not indicated

'H. 5
b) Cricoid pressure needs to be applied
c) Atropine has to be administered before giving suxamethonium

d) Mask ventilation is contraindicated

Question 24:

Which of the following is the preferred agent used as sedative premedication in pediatric
anaesthesia?

a) Barbiturate

b) Diazepam

c) Midazolam

d) Propofol
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Question 25:

Which of the following agents is not used for induction of anaesthesia in children?

a) Halothane

b) Sevoflurane

¢) Morphine
d) Nitrous oxide
. ';::: :
e
x_ .:.._I-__ il
Question 26: ”"-:."IG _'.4:1
In which of the following cases is ketamine prefi f_g__:}'d as the mihd.uléflon age_n_'.
KL 2 s
a) A 25-year old man with an open eye 1n%8};"" A~ 3 1'.-..,'_"-._
b 5
b) RTA ith head i :
) case with head injury L 1.:__7_;,'_ % L) ; ?':::'x
c) An elderly woman with smu{tfis . .1.-: q .__:-"
e
d) A case of stab injury mt-h-}éevere hypbch)m.asmn .E'I'.'i?"'
2~ 0
g W2
""._“"E' o
(&~ e
-{‘} x-ﬁ;«‘ﬁ'i'-n swer Key
-_'5:'“' Question No. Correct Option
.
1 d
2 b
3 c
4 a
5 a
6 c
7 d
8 d
9 b
10 b
11 a
12 d
13 b
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14 b
15 c
16 (o
17 b
18 b
19 (o
20 b
21 b
22 (o -
s
23 c i
.
24 (o
25 (o
26 d 9
l.:. --.'\1.‘. I_-T W -.- -
-I--I ; -1, -.H- .I | -.h ':
L o -\._"-\. 'l‘\. 'H.-'
o " o, 1
Detailed Explanations
P, Py . w3
Solution to Question 1: =+~ = 2
£ P
Phenylephrine is the Vasopressor_ho.fxchoice to manage hypotension caused by spinal anaesthesia in
pregnancy. T ._--.',l"

Phenylephrine produces lésser fetal aci_ddsis- and has lesser fetal transfer than
ephedrine. Ephedrine/Was recommended in the past; however, its use has declined since it is
associated with fetalacidosis andbase deficit.

i '-.\-]_. -\._"'\_.\'
L 1
b, "'\.|_

Solution to Question 2:

Pregnant women who undergo general anaesthesia are at increased risk of mortality from
pulmonary aspiration of gastric contents.

Other risk factors include failed intubation of the trachea and inadequate ventilation. General
anaesthesia has a 1.7 times greater risk of maternal morbidity and mortality than regional
anaesthesia. Maternal mortality associated with aspiration is 5-15%.

Mendelson's syndrome is chemical pneumonitis or aspiration pneumonitis caused by aspiration
during anaesthesia, especially during pregnancy.

Solution to Question 3:

Maternal mortality associated with aspiration in patients under general anaesthesia is 5-15%.
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Mendelson's syndrome is chemical pneumonitis or aspiration pneumonitis caused by aspiration
during anesthesia, especially during pregnancy. The risk factors include:

* Gastric volume &gt;25 mL (0.4 mL/kg)

* Gastric pH &lt; 2.5

Measures to reduce the incidence of aspiration:

* Administration of nonparticulate antacids like sodium citrate
* H2 receptor antagonists like intravenous ranitidine

* Metoclopramide

Solution to Question 4: ok _-ﬁﬁ'

Propofol is the most common intravenous induction agent used in 'general anesthesia for cesarean
delivery. e L h

n I i . |
Propofol can induce unconsciousness in approximately 45 seconds. Its-administration does not
affect neonatal Apgar scores with typlcal Intravenous-induction doses (2 -2.5 mg/kg). Repeated or
larger cumulative doses (9 mg/kg) ‘are associatediwith significant newborn depression.
Other options: Sy 0 o

k
Option B: Thiopentone was t'he most qommonly used agent for induction before the introduction

of propofol. ; '

Y LY
Option C: Etomidate is not used as it can induce seizures in patients with reduced seizure
thresholds. It is also assosiated with a higher incidence of nausea and vomiting,.

Option D: Ketamine is:tﬁe.preferred agent for patients with hemodynamic compromise as it helps
maintain arterial.préssure, heartrate, and cardiac output due to central stimulation of the
sympathetic nervous system.s_*

. W, [

5% I_.

Solution to Question 5:

General anaesthesia is the preferred anaesthetic technique of choice in an emergency LSCS in a
patient with placental abruption considering the emergency nature of the surgery and the
possibility of hemodynamic instability due to massive blood loss.

Advantages of General anaesthesia include:

* A very rapid and reliable onset

» Control over the airway and ventilation

» More comfortable for patients who have morbid fears of needles or surgery
* Less incidence of hypotension as compared to regional anaesthesia.
General anaesthesia is preferred in emergency conditions such as:

» Massive bleeding (placenta previa or accreta, abruption placentae, or uterine rupture)
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* Coagulopathy

* Hemodynamic instability

* Severe fetal distress.

Disadvantages/risks of general anaesthesia:
» Pulmonary aspiration of gastric contents
« Difficult or failed intubation

* Drug exposure to the fetus.

Solution to Question 6:

¥
= e

The given clinical scenario is suggestive of hemodynar_m'_tIbompromise's'econdary to uterine scar
dehiscence. Ketamine is the preferred induction agent in this patient.

Ketamine is the preferred induction agent for-paﬁgnts with hemodynamic co'r-npromise as it helps
maintain arterial pressure, heart rate, and-cardiac output,due to sympatltetic stimulation and
norepinephrine reuptake inhibition. = iy ™

= N "  }
. et -

Other properties of ketamine ares, :
» Dissociative anesthesia with_profound anlgesia
* Preserves laryngeal and ph-;lryngeal re'ﬂe>l<

* Does not depress respiration__ Py . I
» Bronchial dilatation d ...1 { - B
Options A and B: Prop‘gftﬁ and thioperitone cause hypotension following induction.

Option D: Etomidate, although cardiostable causes a mild reduction in peripheral vascular
resistance ﬂ_lla‘twis responsible for a slight decline in arterial blood pressure.
x i

Solution to Question 7:

Succinylcholine will be the preferred muscle relaxant in the given scenario.

Pregnancy is considered to be a state of 'full stomach' and therefore rapid sequence induction is
preferred when undergoing procedures under general anaesthesia.

Succinylcholine is the preferred muscle relaxant in rapid sequence induction due to its following
properties:

* Rapid onset (30-45 seconds)
* The short duration of action (metabolized by pseudocholinesterase)
* Highly ionized and poorly lipid-soluble (lower placental transfer to foetus).

Rocuronium can be used as an alternative to succinylcholine. It is the non-depolarizing
neuromuscular blocking agent of choice for rapid sequence induction. It has a rapid onset(&It;60
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seconds) and its duration of action can be terminated by the reversal agent sugammadex. But the
use of rocuronium is associated with lower Apgar scores at 1 minute when compared with
succinylcholine.

Solution to Question 8:

Lumbar epidural is the most commonly used technique to produce labour analgesia because it can
provide analgesia during the first stage of labour and also provide anaesthesia during vaginal
delivery or cesarean section if necessary.

For adequate pain relief, the sensory block of T10-L1 is required during the first stage' of labour
and S2-S4 is required during the second stage. The epidural catheter placed atl'g-Lg or Lg-Ls
interspace sufficiently provides T10—S5 neural blockade. _*._

Iq_ ; .-\. e
Option A: Pudendal nerve block is given in the second stage of labor just before delivery of the
baby to provide analgesia to the vulva and anus . However, it hasmo-effect on the pain of
contractions. It is also given before repair of aplsio””tomy or perlneal lacerations.

Option B: Spinal anaesthesia for labour analgesia has the advantage of a.rapid and reliable onset
of the neural blockade, and it is techni__cgllﬁ easier to{administer comiipared to epidural analgesia.
However, repeated intrathecal injections may be'Tequlred for a prd'longed labour, thus increasing
the risk of post-dural puncture*headache. , .= o

Option C: Caudal epidural 1s-'largely abarld'oned to provide. pain relief in obstetrics. It requires
large volumes of a local anaesthetic £6,anaesthetize upper lumbar and lower thoracic dermatomes
to provide adequate labour analgES,la Though rare, accidental puncture of the fetus is a
possibility.

T |

Solution to Quesatlon 9: .

Buplvacalne is the preferred local anaesthetic (LA) agent for labour analgesia.

Bupivacaine is preferred over lidocaine, chloroprocaine, and cocaine for labour analgesia because
of its following properties:

« Differential blockade (less motor blockade as compared to sensory blockade). This preferred
motor function is useful as voluntary push down efforts by the patient may lead to better delivery
outcomes.

* Long duration of action (infrequent top-ups).

Solution to Question 10:

The preferred combination used for epidural analgesia during labour is bupivacaine with fentanyl.

This is because, doses of local anaesthetics can be reduced by combining them with opioids like
fentanyl or sufentanil.
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The lesser concentration of local anaesthetic used leads to greater preservation of motor function
and makes ambulation of the patient possible (walking or mobile epidural). Also, by reducing the
concentration of the drugs, adverse effects like hypotension and drug toxicity are minimized.

Solution to Question 11:

The concentration of bupivacaine used to provide labour analgesia, when used along with fentanyl
is 0.0625%.

The required doses of local anaesthetics can be reduced if it is used in combination with opioids

like fentanyl or sufentanil. e
P
Concentration of LA used in epidural: = y =
o ki
The dose of opioid used in epidural: K '-:.,IG o
» Fentanyl : 2—-3 mcg/mL .-"":_h'“.ﬂ' o
. ¥ ‘-.I'" .'n. - '}"
. . — L kY e
Sufentanil: 0.3—0.5 mcg/mL x'%::"- e @
il Py, - %
1R .y i &,

_-":.L.

C Without opi | With opioid
i oid

Bupivaca | 0.25% 0.0625-0.1
ine 25%

'y Ropivaca | 0.2% 0.0625-0.2

,_.::._ ine %
Q D
i At
II..\'\' i | -\.I‘

Iﬂ._ - -J.I I::'.'-L

Solution to ‘(i“u.estion 12;'“‘1

Very dilute concentration of epinephrine (1:400,000 to 1:800,000) is used along with local
anaesthetics for labour epidural analgesia.

Epidural epinephrine can provide vasoconstriction which would delay the vascular uptake of local
anaesthetic and opioid. Additionally, it can activate ° 2-adrenergic receptors and thus produce
analgesia on its own.

Epinephrine, used along with local anaesthetics at a concentration of 5 pg/mL or 1:200,000 may
be associated with uterine artery vasoconstriction which can adversely affect the fetus and delay
the progress of labour. Hence epinephrine at this dose is used only for test dose (15 pg/mL or 3 ml
of 1:200,000). A test dose is given to rule out the intravascular placement of epidural catheter
following the procedure.

Solution to Question 13:
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Spinal anaesthesia is preferred over other techniques for an elective cesarean section.
Advantages of spinal anaesthesia over general anaesthesia:

* Less neonatal exposure to potentially depressant drugs

* A decreased risk of maternal pulmonary aspiration

» An awake mother at the birth of her child

» Spinal opioids can be used for postoperative pain relief

Advantages of spinal anaesthesia over epidural anaesthesia:

* Rapid and predictable block

 Complete block (lesser failure rate) . Ly

* Lesser risk of systemic toxicity or high spinal due to accidental intravascular-or intrathecal
injection seen with epidural anesthesia LY A

* More cost-effective T

Paracervical block is used for labour analgesia; but not for elecfive cesarean lséetion. Side effects
include transient fetal bradycardia, maternal local anaesthetac tox1c1ty, and-accidental injection of
local anaesthetic into the presenting fetal head. ™ ™

LW e "  }
. et -

Solution to Question 14: =

Spinal anesthesia is preferred over dther techniques for the appendectomy in the second
trimester. Total anesthetic drﬁg' exposure is least with spinal anesthesia over others.

General anesthesia is assoc1ated with a greater risk of:
e Pulmonary asplratlon of gastrlc contents

. leflcult_o_}: failed 1ntubat1_on'-

* Drug expz)sure to the fetus

Epidural anesthesia has the risk of:

* Accidental intravascular injection

» Accidental intrathecal injection

Although spinal anesthesia is preferred in most situations, the choice between general anesthesia
and spinal anesthesia is to be individualized. In general, spinal anesthesia is appropriate for open
appendectomies and general anesthesia for laparoscopic appendectomies.

Solution to Question 15:

Epidural anaesthesia is the preferred anaesthetic technique in this patient who is likely to be
suffering from preeclampsia.
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Epidural anaesthesia is the first choice anaesthetic technique for patients with pre-eclampsia
during labour, vaginal delivery, and cesarean section. One major prerequisite for its usage is
normal platelet count (minimum 100,000/uL) and normal coagulation.

It has been shown to decrease catecholamine secretion and improve uteroplacental perfusion up
to 75% in these patients, provided hypotension is avoided.

Option A: General anaesthesia is indicated in patients with coagulopathy and in severe
pre-eclampsia with complications.

Option B: Spinal anaesthesia can be given in mild pre-eclampsia but hypotension associated with
spinal anaesthesia limits its use in moderate to severe pre-eclampsia.

Option D: Caudal anaesthesia is generally unpopular in obstetric anaesthesia because,of painful
needle placement, high failure rates, potential contamination at the injection site;and risks of
accidental fetal injection.

Solution to Question 16: L -__'- —
General anaesthesia is the technlque of cholce for electlve caesarean sectlon in a patient with

coarctation of the aorta. T Lt r

In coarctation of the aorta, any: detrease in cardiac output or"cardiac return is deleterious to the
fetus because the placental cjreulation is already compremised on account of coarctation.

Regional anaesthesia should be avoidedin the patienf-with coarctation of the aorta because
hypotension is the most commomSide effect of these anaesthesias.

Local anaesthesia with nelzye__i)locks does,noi pi‘ovide adequate anaesthesia for caesarean section.
B!

_-'\. 1

! B
i

Solution to QhLljeé-t'ion 17: st

|
The cricoid cartilage is the narrowest point of the airway (larynx is funnel-shaped) in children

under 5 years of age.

In adults, it was earlier believed that the narrowest part of the airway is the glottis. But, now it has
been discovered that the subglottic region at the level of the cricoid cartilage is the narrowest
portion in about 70% of adults.

Salient features of pediatric airway:
* Neonates are obligate nasal breathers (up to 5 months).
* Nasal passages are narrower.

* Larger tongue in relation to the oropharynx (airway obstruction and difficult intubation may be a
problem).

* The larynx is placed higher in the neck (the glottis is at a vertebral level of C4 versus C6 in
adults), so straight laryngoscope blades are preferred.

* A short, omega-shaped epiglottis, and a shorter trachea and neck.
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* Vocal cords are angulated and so if a tracheal tube is passed blindly instead of passing into the
trachea it could lodge in the anterior commissure.

Solution to Question 18:

Rocuronium is considered to be the drug of choice to provide muscle relaxation during routine
rapid sequence induction or intubation in pediatric patients with foreign body aspiration.

It has a faster onset and can be administered intramuscularly. Its long duration of action is a
disadvantage. Sugammadex is a specific reversal agent that can terminate the actlon of
rocuronium. A,

Option A: Succinylcholine is used for rapid sequence induction of anaesthes_iei-hecause of its rapid
onset and ultra-short duration of action. It is the shortestacting musclerelaxant but it is not used
for routine intubation in children due to its many adverse effects like rhabdomyolysis,
hyperkalemia, cardiac arrhythmias, and mahgnant hyperthermla .

Option C: Vecuronium action is prolonged in small chlldren ﬂue to immature-hepatic and renal

] - 5

function. ot q

Option D: Atracurium or cisatracurinii¥imay be prefer-re-d in young:iﬁfants, particularly for short
procedures, because they undergo,Hoffman elimination leading.to a short duration of action.
Besides, they do not require ifitact hepatic'ahd renal functions.

Solution to Question 19: %'

-\.\_l' = o
Desflurane is a highly;pimgent gas and“ean produce laryngospasm if used for inhalational
induction. Hence it is riot used as*an induction agent.

The 1nc1dence‘ of laryngospasmfollowing desflurane induction is almost 50%. It is usually used for
maintenaticé of anaesthesia only and is of particular value in obese patients, neurosurgical and
spinal fusion procedures where rapid awakening is required for neurological function assessment.

Option A: Halothane is hepatotoxic but can be used (Sevoflurane is preferred)

Option B: Sevoflurane is the preferred inhalational agent for induction in the pediatric age group.
Cardiovascular depression, bradycardia, and arrhythmias are less frequent with sevoflurane than
with halothane and hence the former is preferred.

Option D: Nitrous oxide has the highest minimum alveolar concentration and so it is the least
potent. It is used in combination with other potent inhaled anaesthetics to reduce their dose. It
can be used to hasten the induction of anaesthesia along with other induction agents.

Solution to Question 20:

The clinical features and neck radiograph (steeple sign) are suggestive of laryngotracheobronchitis
(croup) in the child and halothane is the preferred agent used for induction in this condition.
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Normally sevoflurane and halothane are agents used for induction in children. But in a child with
airway obstruction like croup (laryngotracheobronchitis), rapid induction is contraindicated.

To perform laryngoscopy and tracheal intubation in such children, slow induction of anaesthesia
is required before the child becomes sufficiently anaesthetized. Moreover, halothane has a slower
excretion than sevoflurane, which provides sufficient time for airway management.

The therapeutic index of sevoflurane is higher than halothane (myocardial depression,
sensitization of the myocardium to arrhythmias, halothane hepatitis) and hence is preferred for
routine cases. However in certain underdeveloped countries, due to its cost-effectiveness,
halothane is preferred.

Solution to Question 21: ~

= e

Methohexitone has the potential to cause seizures, henee it is aV01ded in"children with temporal
lobe epilepsy. -

.."'\-.\- = '- . - 3 [
Intravenous administration of methohexitone ean cause burning, hiccups;apnea, and
extrapyramidal-like movements. Due to it§spotential to.cause seizuresyit.is used to therapeutically
induce seizures in electroconvulswe therapy in adults » N

Option D: Ketamine is contralndrcated in patlents vmth increased intracranial tension and better
avoided in epileptic patients due to ketamine-induced mygelonic and seizure-like activity.

Options A and C: Propofol and thiopen’conle have anti-'c.dnvulsant property.

Note: This is a controversial MCQ Among the a.bove options, methohexitone is the most specific
answer. X

T |

Solution to Ques“tioh 22: AN
5 L

Fentanyl is'the most commonly used opioid in infants and children due to its rapid onset and
short duration of action.

Termination of its effects is due to rapid redistribution and elimination. It has the advantage of
maintaining cardiovascular stability while providing anaesthesia. But, fentanyl induced
bradycardia may require treatment with atropine/glycopyrrolate since the cardiac output of
neonates is determined by the heart rate.

Option A: Morphine leads to greater respiratory depression in neonates due to slower clearance of
morphine.

Option B: Meperidine / Pethidine is not used in children since long term or repeated
administration of the drug leads to seizures due to the accumulation of its
metabolite-normeperidine.

Option D: Sufentanil is usually preferred for cardiac anaesthesia.
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Solution to Question 23:

The clinical scenario is suggestive of pyloric stenosis and the child should be pretreated with
atropine if suxamethonium is used during the surgery.

For surgical repair in children with pyloric stenosis, either of the following two techniques can be
done:

» Rapid-sequence induction - if suxamethonium (2mg/kg) is used, atropine (0.02 mg/kg) should be
given because children are more susceptible than adults to bradycardia and sinus node arrest
associated with suxamethonium.

» Awake intubation - preserves airway reflexes

The classically described rapid sequence technique (preoxygenation, cricoid pressdre, and
avoiding mask ventilation) is not appropriate for an infant with pyloric stenosis.

Opton A: Aspiration of gastric contents is done by suctiofing with a wide'bore vented catheter
before induction of anaesthesia to remove 98% of gastric contents.

Option B: Cricoid pressure can distort the anatomy maklng laryngoscopy dlfﬁcult hence avoided.
If it is applied and there is no clear view of-the farynx then the pressure should be relaxed.

Option D: Infants rapidly desaturate compared to adults due to greater oxygen consumption and
smaller functional residual capac1ty “This means tHat gentle bag -miask ventilation is required prior
to laryngoscopy to avoid hypoxemia and bradyeardia.

L
i Y

Solution to Question 24: o

The preferred sedative_p_re}nedication in children is midazolam.

It is preferred as it has'a shorter elintination half-life (2 hours) and has the advantage of
producing anterograde amnesia. It is water-soluble and hence painless on injection. It is usually
administered t6'children 10 to 12 months or older because of separation anxiety from parents.

. 1
Other sedative premedications that are sometimes used include dexmedetomidine, clonidine,
temazepam and ketamine.

Option A: Barbiturates are not commonly used for premedication in children since the availability
of short-acting benzodiazepines. A major disadvantage is hyperalgesia, which can induce agitation
in children with pain.

Option B: Diazepam has a longer elimination half-life (18 hours) and immature liver function that
would prolong its action in young children.

Option D: Propofol is the most useful sedative-hypnotic drug but is not approved for this use in
pediatric patients.

Note- Ketamine is effective as a sedative, but it can increase oral secretion and can cause
hallucinations during recovery. Hence oral ketamine is usually avoided, and when used, is
administered along with antisialogogue (atropine/glycopyrrolate) and a benzodiazepine (such as
midazolam).
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Solution to Question 25:
Morphine is not commonly recommended for induction of anaesthesia in children, especially
below the age of 6 months.

Most commonly used induction agents in children:

Inhalational agents:

* Nitrous oxide

 Halothane

* Sevoflurane

Intravenous agents: 5
* Propofol

« Thiopentone

* Etomidate r.

» Ketamine e .

Solution to Question 26: e b P

- E & 5

] . ] .I'\' L - . . . .
Ketamine is the agent of choice for induetion of anesthesia in patients with hypovolemia.

It helps to maintain arterial presm_Iré,' heart rate;"and cardiac output via central stimulation of the
sympathetic nervous system and inhibition/of the reuptake of norepinephrine.

The following are contra;_hdlcatlons fo.r- ketamlne

* Active upper respn:atbry 1nfect10n (URI)

* Increased 1ntmcran1al pressui'e

* Open- glo-Be injury (only fntravenous induction agent which raises intraocular pressure)

* Psychiatric or seizure disorder
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Complications of Anaesthesia

Question 1:

Which of the following drugs would you avoid in a patient with a high risk of postoperative
nausea and vomiting?

a) Dexamethasone
b) Propofol
c) Nitrous oxide

d) Ondansetron e A

Question 2: o o
Which of the following should you Su:si)":éct as the. most common_‘-é‘naphylactic agent during

anesthesia? \ 1

a) Antibiotics = ._'.LH. ¥ -
b) Propofol C < * 3
c) Latex ] o
d) Rocuronium _____-.,“"-L' ¥ e 1
. d
Question 335, ; ;-- .

The use of which of the following drugs is unlikely to trigger an anaphylaxis reaction in a
patient?

a) Rocuronium
b) Procaine
c) Furosemide

d) Fentanyl

Question 4:

A 67-year-old patient underwent a CABG procedure. He started shivering within 15 minutes
of shifting him to the post-operative ward. His temperature was 35.5-degrees Celcius. Which
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of the following agents can be used to treat this patient?

a) 2,3and 5
b) 2 only
c)1,4and5
d)1,2,4and5

Question 5:

The most common preventable cause of anesthetic mishaps is: D

a) Faulty laryngoscope '-.-_'-‘ o,
oy Nl i ¥

b) Ventilator dysfunction P

c) Anesthetic machine malfunction e n,‘ : . '

d) Human errors

Question 6: - e ~ ]
C 0 o\
During the pre-op counselling of a paﬂént set to undergo a day care procedure, which of the
following would you mention as tlie most common adverse effect following daycare
o - |

1 ? | .-'\-
anaesthesia® aG& o
a) Myalgia ‘-.__l"‘i-""' :“': y
B
a Y 5
b) Drowsiness i % ~ N
i ™ -\._"'\_.\'
c) Sore throat "y

d) Headache

Question 7:

Which of the following is not a risk factor for postoperative pulmonary complications?

a) BMI &gt; 30

b) Well controlled asthma
c) Upper abdominal surgery
d) Age &gt; 70 years

Question 8:
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Which of the following is the most common cause of perioperative vision loss?

a) Globe perforation
b) Angle closure glaucoma
c) Retinal emboli

d) Ischemic optic neuropathy

Question 9:

You notice your surgery chief informing the anesthesia junior resident to pl{ace:'the forearm of
the patient in a supinated position so as to avoid a commen per1pheral ,nerve injury. Which

nerve injury is he most likely concerned about? o,

a) Radial nerve . 5
b) Ulnar nerve ., W Ly
c) Posterior interosseous nerve e 'y 0

d) Anterior interosseous nerve %

Question 10: N

You have been posted as an a(ﬁly medical officer in a military base. Your battalion has
suffered injuries from gr.en?ctde attacks apd sustained multiple burns. Which would be the
fluid of choice for resuscltatlng them in the initial 24 hours?

-\._'\'

a) Hypertonic saline 'y
b) Ringer lactate N
c) Albumin

d) Dextran

Question 11:

A young adult was injured in a steam boiler explosion at his factory. He was rushed to the
burns centre with multiple injuries covering 40% of his total body surface area (TBSA). He
weighs around 70kg. The volume of fluids to be administered in the first 8 hours is

a)4 L
b)3 L
c)7.5L
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d) 5.6 L

Question 12:

An adult with burns requires treatment with IV fluids if the percentage of burns exceeds

a) 10%
b) 20%
c) 15%
d) 25% o

Question 13: W, C

- ..'\'ll\- - '.:l\.l.
A 30-year-old sous-chef was trapped in a restaurant fire du_é'to a gas line'leak. She was
rescued and brought to the casualty by EMS: On exaniination, 55%.0t her total body surface
area (TBSA) was covered in full-thickness burnsiWhat is the totalvolume of fluid

resuscitation required in this patient -accord_i_n_g to the Parkland formula if she weighs 65kg?

a) 22.4 Litres g __-_L‘“. g Al
b) 12.5 Litres L =3 : :
c) 14.3 Litres _ O
d) 15.4 Litres _____,__""-" i 4 ?
, Al
Question 14%, | ;-'

Which of the following is not a colloid solution?

a) Plasmalyte

b) Gelatin

c) Albumin

d) Hydroxyethyl starch

Question 15:
A 23-year-old carpenter severed two of his fingers while working with a power saw. He is

brought to the casualty by his friend who had preserved the severed fingers in a small box
with ice. The hand surgeon takes him up for a reconstructive procedure. Which fluid does he
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request the nurse to arrange for the surgery?

a) Dextran 40

b) Dextran 70

c) Hydroxyethyl starch
d) Gelatin

Question 16:

Which of the following solutions is hypotonic? o, 5

a) Normal saline ok P
b) 5% dextrose
c) Ringer lactate " - _' ?

d) 3% Nacl oy S~ AN

Question 17: S Tk o 7

A 32-year-old man involved in a roadt'i'a'ffic accident is brought to the casualty. The patient is
bleeding and is hypovolemic. W_hléh of the followmg blood groups can be used for an
emergency transfusion in th.lS ‘patient?

a) O +ve : -'\-. - '|. d
b) O —ve .
™ ™ i
c) AB +ves, 'y
d) AB —ve |
Question 18:

A patient involved in a road traffic accident is brought to the casualty. The patient is
hypotensive and is transfused with multiple units of Ringer lactate followed by 10 units of
PRBC's. Within a few hours, he starts bleeding from the gums. He also has petechiae and
ecchymoses all over his body. What is the most likely cause for this bleeding?

a) ABO incompatibility

b) Rh incompatibility

c) Dilutional thrombocytopenia

d) Pre-existing Hemophilia
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Question 19:

A patient needs to undergo a packed red blood cell (PRBC) transfusion due to severe anemia.
Before administration, you must make sure the unit of PRBC is at a temperature of

a) 20°C
b) 6°C
c) 24°C
o 2
d) 37°C e
.
" '.-\..-
i ) i "\.Il'l_'.\‘ ._-'.-.\-\.-
Question 20: i _
L L .

o, o ™,
Which blood component is associated with the Mmaximum risK of bacterial‘¢ontamination?

1-'\-\. 1-'\-

= -\._"-\. 'H.-'

a) Packed red blood cells s (O : ‘_:__‘x

b) Platelet concentrates i h AT

c) Fresh frozen plasma 0 A Tl S

3 b e
d) Whole blood y bt T
_l.— -\..\.' . l'.'l "
L o
Question 21: i b
@
. L
Post-blood transfusion syphilis is'miost likely related to the use of which blood product?
i '-.\-]_. -\._"'\_.\'
a) Whole blood "y

b) Packed red cell concentrate
c) Platelet concentrate

d) Fresh frozen plasma

Question 22:

In blood component therapy, hematocrit of packed red blood cell component is:
a) 20%
b) 40%
c) 70%

d) 100%
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Question 23:

Irradiation of granulocytes before transfusion reduces all of the following except

a) Graft versus host disease
b) Febrile reactions
c) Re-perfusion injury

d) Acute hemolytic reaction

*
.y —_:'
o
il
Question 24: .y ,:»:'*-'
@
The incidence of anaphylactoid reactions is 1ea§t_ﬁwi’th o y
o i B
a) Gelatin % o & .
e % 5
b) Haemaccel o (.4 5 _ﬂx__"‘*-"
c¢) Hydroxyethyl starch | G e b
i o '\-\. Py -
d) Dextran e \ o o 5
L. B N
et i
o L -
Lo o
Question 25: X b o
! Tl

LY i
. .. g 2 T . .
The highest 1nc1dence_lo{ﬂnaphylactlc}%actlons is seen with
. & I
= L
a) Albumin .\* ' S
L
b) Gelatin * "
c) Hydroxyethyl starch

d) Dextran

Question 26:

Which of the following anesthetic agent should be avoided in a patient with prior history of

malignant hyperthermia ?

a) Desflurane
b) Propofol
c) Etomidate

d) Ketamine
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Question 27:

Which of the following drugs can trigger malignant hyperthermia?

a) Succinyl choline
b) Halothane
c) Enflurane
d) All of the above

Question 28:

Which of the following is not an early sign of mqll_il,ghant hypeqtﬁérmm” %

a) Hyperthermia
b) Tachycardia

%

)

c) Masseter spasm x'j_"-.

d) Elevated end tidal carbe'n:;'é‘-l?'oxide

Question 29: N

‘:.-'-,_

2
2E
= N
r
L= ."'::q_.-
:'-." | e
K - o
'._-:L'HH ,:m.__':' ‘.;1'“'-:"
it 1'!. Wy,
¢ [y
R >
[ b r
NS o
2
I‘\u-\. _"':q-.l:.:\. ]
&
|
"'-Q"f'

N
Which of the following isnot 1nclu a?ﬂ the treatment for malignant hyperthermia?
o5

a) Stop th trlg'g'erlng anest e.fic

b) Admlnhéter dantrolenéteconstituted with saline

c¢) Cold intravenous fluids

d) Administer bicarbonate

Answer Key

Question No. Correct Option

©

AW IN |

o Q|
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5 d
6 b
7 b
8 d
9 b
10 b
11 b
12 b
13 c -
14 a :.__-‘_l"i
15 a w
16 b
17 b L
18 c -
19 d
20 b
21 c
22 c
23 d
24 c
25 b
26 a
- 27 d
IR 28 a
"'? 29 b

Detailed Explanations

Solution to Question 1:

Nitrous oxide is associated with postoperative nausea and vomiting (PONV). Hence it is avoided
in patients at high risk of PONV.

PONYV has an incidence of 20-30% in general surgical population and 70-80% in those with
predisposing risk factors.

Risk factors for PONV:
* Patient-specific: Female gender, non-smoking status, history of motion sickness/PONV

* Anesthetic-specific: Nitrous oxide, volatile anesthetics, opioids

407 Sold by @itachibot



» Surgery-specific: Increased duration of surgery, type of surgery
Drugs used in the prophylaxis and treatment of PONV:

 5-HT 3 antagonists - ondansetron, palonosetron

* Butyrophenones- droperidol

» Dexamethasone

* Transdermal scopolamine

Note: Propofol has antiemetic property and thus reduces the risk of PONV.

Solution to Question 2:

¥
= e

Antibiotics are the most common anaphylactic agents’ d@‘lhng anesthesia:

The most common agents precipitating anaphyla_ct.i'c- reactions are éintibiotics_&gt; neuromuscular
blocking agents. Penicillins and cephalosporins are the mosticommon causes.of anaphylaxis
among antibiotics. iy T AN

n &, e
LW e Cilk  }
. (e Ny

Solution to Question 3: 't "l

The use of fentanyl is unlikely to causean anaphylactic reaction. True allergic reactions to opioids
like fentanyl are very rare. _ _ % 1k

The most common cause of ‘anaphylacticareactions during anesthesia is antibiotics (especially
penicillin and cephalosgo‘i"in), followed by neuromuscular blockers (rocuronium).
. W | ]

Amino ester local aniesthetics (proedine) exhibit allergic reactions due to the metabolite PABA.
Sulfa drugs like sulfonamide-antibiotics, furosemide, hydrochlorothiazide, and captopril also
exhibit allergy in surgical ;:Jatients.

Solution to Question 4:

The clinical features are suggestive of postoperative hypothermia and shivering in this
patient. Remifentanil is known to cause postoperative shivering when given in high doses and has
no role in the treatment of this patient.

Postoperative hypothermia is defined as a core temperature &It; 36°C. Postoperative shivering is
usually, but not always, associated with hypothermia. The primary cause of postoperative
shivering is perioperative hypothermia. The most efficient way to reduce post-anaesthetic
shivering is to prevent hypothermia by avoiding cold epidural and intravenous fluids.

Treatment-

» Meperidine is the most effective treatment for post-anesthetic hypothermia and shivering.

408 Sold by @itachibot



* Opioids(Tramadol), ondansetron, clonidine, physostigmine and ketamine have been shown to be
effective in abolishing shivering.

* Intraoperative infusion of dexmedetomidine has been shown to be an effective prophylactic.

Solution to Question 5:

The most common preventable cause of anesthetic mishaps is human error.

Common human errors include:

* Unrecognized breathing circuit disconnection 2
 Mistaken drug administration

* Airway mismanagement ~
* Anesthesia machine misuse b 3 i

* Fluid mismanagement L i B
* Intravenous line disconnection _ - o 1N
Equipment malfunctions that can edusé preventable a-n;esthetic_ ace‘;(-ie;lts are:
* Breathing circuit malfunction® ; "
» Monitoring device malfunetion -5
* Ventilator dysfunction i 2 :

« Anesthesia machine malfunétion

T |

e Faulty laryngoscope _ = "

iy, g, |
LT | &
Unpreventable mishap$ include sudden death syndrome and fatal idiosyncratic drug reactions.
" :]_. =, Nt
" Lt
= ' I..

Solution to Question 6:
The most common adverse effect persisting following day-care anaesthesia is drowsiness.
Adverse effects after day-care anesthesia-
* Drowsiness(most common)
* Sore throat
» Myalgia
» Headache
* Dizziness
» Nausea and vomiting
Cardiovascular adverse effects -

» Hypotension
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 Hypertension

 Arrhythmias

* Cardiac arrest

Respiratory complications -

* Hypoxemia

* Laryngospasm

* Bronchospasm

* Aspiration

* Pulmonary edema : -?

* Pneumothorax (rare)

Solution to Question 7: N L ¥
Well-controlled asthma is not a risk factor-for postoperatlve pulmonar.y- comphcatlons.
Risk factors for postoperative pu].monary comphaa"hons -"'

» Age &gt;70 years ™y p N

- K

 COPD (uncontrolled) i _

* Neck, upper abdominal, Aortic; -.n'eurologlc sur.g1c1a1 procedures
* Prolonged procedure &gt 4 hours v a
* General anesthesia w1th intubation oy 4

« BMI &gt; 30 !

+ Albumin, epnétntratlon &lt 35 g/L

* Inability to walk two blocks on level land or one flight of stairs

Solution to Question 8:

Ischemic optic neuropathy is the most common cause of perioperative vision loss.

It is usually seen after spine surgeries in the prone position, radical neck dissections and following
cardiopulmonary bypass.

Symptoms: Reduced visual acuity, rarely complete blindness; usually presents on awakening from
anesthesia.

Preoperative risk factors:
* Diabetes, hypertension

* Smoking
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« Coronary artery disease.
Intraoperative risk factors:
* Anaemia

» Hypotension

* Prone position

* Prolonged duration of surgery

Solution to Question 9: A

The surgeon is concerned about injury to the ulnar nerve which can be prevented by positioning
the forearm in supination compared to pronation. The ulhar nerve is themost commonly injured
peripheral nerve following anesthesia.

LT ..\.

Other commonly injured nerves include o Pk a
* Peroneal nerve 5 T s
* Brachial plexus o | .:'-- ) e

Y & )

* Common peroneal nerve

 Sciatic nerves = b M

Solution to Question 10: T~ a
. e '
The fluid of choice for'resuscitation 1ri‘burns patients is Ringer lactate in the first 24 hours
followed by albumm and 5% dextrose.

This is in co-ntrast to blunt and penetrating trauma patients in whom colloids (albumin,
hydroxyethyl starch) hypertonlc saline, and blood are preferred.

Solution to Question 11:

The patient needs to be resuscitated with 3L of fluid (ringer lactate) over the first 8 hours.
According to ATLS 10th edition 2018, the resuscitation formula used in thermal burns is 2 mL/kg
x 9% total body surface area (TBSA) over 24 hours.

Half the volume over the first 8 hours: 1 mL/kg x % TBSA
Remaining volume over the next 16 hours: 1 mL/kg x % TBSA

In the given question for a patient who weighs 70 kg, with a TBSA of 40%, 1x70%X40= 2800 mL ~
3L of fluid will be needed in the first 8 hours.
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Solution to Question 12:
IV fluids are usually administered for deep partial and full-thickness burns larger than 20% TBSA
in adults.
Fluid resuscitation in burns

According to ATLS 10th edition, 2018, the resuscitation formula used in thermal burns is 2 mL/kg
x % TBSA.

First 8 hours: 1 mL/kg x % TBSA (lactated Ringer solution)
Next 16 hours: 1 mL/kg x %TBSA (lactated Ringer solution)

Solution to Question 13: ok ~ .

The patient needs to be resuscitated with 14.3 Litres_'of fluids. Fl}lid resuscitation in a burns
patient is estimated using the Parkland formulaj»* Pk a

Parkland's formula: oy T AN
« Total percentage body surface area _x-jveight (kg) X-Zf = volume (_mL) "
* 55% x 65kg x 4ml = 14.3 thres of fluids need to be admlnlste.red in the next 24 hours

» Half of the calculated Volume should be"ad'mmlstered in the first 8 hours and the remainder over
the following 16 hours. h

Recent update: e 3 &

According to ATLS 10th edlt.lon 2018, the resusc1tat10n formula used in thermal burns is 2 mL/kg
x % TBSA. o \

First 8 hours: 1 mL/kg x % TBSAT (lactated Ringer solution)

Next 16 hpg.rs: 4 mL/kg x %TBSA (lactated Ringer solution)
! u I.

Solution to Question 14:

Plasmalyte is a crystalloid solution that is iso-osmolar (osmolarity 294 mosm/L) with plasma. It
can be used for fluid resuscitation for patients losing blood due to trauma or intraoperative
procedures.

Composition of Plasmalyte:

* Na-140 meq/L

* Cl- 98 meq/L

* K- 5 meq/L

* Mg -3 meq/L

* Along with acetate and gluconate

The colloids are of two types:
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* Blood-derived- human albumin and plasma protein fractions

» Semisynthetic- dextran, gelatin, hydroxyethyl starch

Solution to Question 15:

The surgeon most likely requests for Dextran 40 (colloid) which is the fluid ideally used in
microvascular surgery, where its dilutional effects on blood viscosity and anticoagulant
effects favour flow in the microcirculation.

Dextran is a highly branched polysaccharide produced by the bacterium Leuconostoc
mesenteroides. & )

Solution to Question 16: L% c y
5% dextrose solution is hypotonic as its osmolarlty is 252mosm/kg Wthh IS less than that of
plasma (285mosm/kg).

- .-\.'
L

W i

P

5% dextrose (D5W solution):
« It contains 50g/L glucose =" P 2
= k u

« Soon after infusion, the dextrose is taken up into the:cell leaving behind free water

» Used for replacement of pure water-deficits and as'a maintenance fluid for patients on sodium

restriction !

* The predominant effgctc_)'-f D5W is ce_llrﬂar -swelling and hemolysis due to hypotonicity
Normal saline: N *

* 0.9% NaCl is lsotonlc normal-sahne but this solution is neither chemically nor physiologically
normal % * )

* Contains 9 gram of NaCl per liter

* Due to high chloride concentration, the excessive infusion can lead to hyperchloremic metabolic
acidosis

Ringer lactate:
 aka Hartman's solution.
« It is isotonic and is the most physiological solution.

* Should not be used as a diluent fluid for transfusion of PRBCs as it can precipitate and form
clots

Hypertonic saline:
* 1.8%, 3% and 7.5% NaCl

» Particularly useful in the treatment of hyponatremia, volume resuscitation, and increased ICP.
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Plasma 140 4.5 26 100 2.5 - 285-29
5
Crystalloid 0.9% sa | 154 - - 154 - - 310
line
5% dextrose - - - - - 50g/L dextrose 250
Ringer lactate 131 5 - 111 2 29mmol/L Lactate* 280
4%dextrose/0.18% saline 30 - - 30 - 40g/L dextrose 262
Colloids Gelofusi | 154 0.4 - 120 0.4 40g/L gelat | 274
ne ine
Haemaccel 145 5 - 145 6.25 35 g/L Polygeline 301
HES 6% 154 - - 154 - 60g/LPoly(O-2-hydroxyeth | 310
yl)starch
4.5% albumin 145 2 - 154 - 45g/L albumin 290
Lactate metabolizes into bi
carbonate in the liver
4 T o
oo Ty, "y
A @ &
“ % 0
W 8 o
Solution to Question 17: - (™ ~.{-.'_‘=- iy
I_.I % ":,'._ %

The patient must be given an emergeney blood traq_s-fgs'i(.)n with Type O Rh-negative blood

(universal donor)

.,
If the recipient’s blood typ @.}i‘d

aion

started before determinati

Type O negative

W

, type O

2 '-'1"'

o

%
]
Rh stat s{s:_'i'iot known with certainty and transfusion must be

-negative (universal donor) red cells may be used.

:1% preferred because it lacks the A and B and Rh antigens and thus it
cannot be hen_:l_?l:gied by anti-_'é.,L anti-B, or anti-D antibodies in the recipient’s blood.

Xy

Solution to Question 18:

&

The most likely cause of bleeding in this patient who has received multiple PRBC transfusions is
dilutional thrombocytopenia.

The most common cause of nonsurgical bleeding following massive blood transfusion is dilutional
thrombocytopenia. Massive transfusion is most often defined as the need to transfuse one to two
times the patient’s blood volume. For most adult patients, that is the equivalent of 10—20 units.

Major trauma or blood loss will initiate a cascade of coagulation abnormalities, including a
consumptive coagulopathy from tissue hypoperfusion as manifested by increased protein C levels.
This coagulopathy is caused by a combination of factors, of which the most important are the
dilution of coagulation factors by volume administration e.g., crystalloid, colloid, PRBC, and the
duration of hypotension and hypoperfusion.

Concurrent transfusion of packed red cells, plasma, and platelets can be done to avoid dilutional

coagulopathy.
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Solution to Question 19:

PRBC transfusion is to be done after warming it to a temperature of 37°C.

Packed RBCs are stored at 1-6°C. Transfusion at this temperature will lead to profound
hypothermia. If the body temperature decreases to less than 30°C, ventricular irritability and
cardiac arrest may occur. Shivering from even mild hypothermia increases metabolic demands
and is counterproductive to tissue perfusion, especially in settings where anemia or hypoperfusion
is contributing to tissue ischemia.

Hypothermia together with low levels of 2,3-diphosphoglycerate (2,3-DPG) in S:tOI:Ga blood can
cause a marked leftward shift of the hemoglobin—oxygen dissociation curve whiceh can lead to

tissue hypoxia. X

= e

'
The ideal method of warming blood is to pass it through plastic c01ls of cassettes in a warm water
bath(37°C to 38°C) or warming plates.

Solution to Question 20: Wy gL

The blood component with a fnaxnnum risk* of bacterial contamlnatlon is platelet concentrates as
they are stored at room temperature ofi 20"C 24°C. Hence, they are at maximum risk of bacterial
overgrowth and consequent sepsis. [ * * .

With the incidence of 1 in 2006, any fever occlirring within 6 hours of a platelet transfusion is
likely to be sepsis from the tise of stored:platelets.
L

_--\. i
! B
i

Solution to Qyés-non 21:

Post blood transfusion syphlhs is most likely related to the use of platelet concentrate.

The causative agent of syphilis, Treponema pallidum, cannot survive in storage at 10 to 16°C. So,
it does not survive in most blood components except platelet concentrates, because platelets are
stored at room temperature.

Solution to Question 22:

Packed red blood cell (PRBC) component has a hematocrit of 70%.

Salient points on PRBCs:

* Obtained after centrifugation of whole blood.

* One unit of whole blood yields 250 mL of packed red cells with a hematocrit of 70%

» Saline preservative is added to this bringing a total volume of 350 mL
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« This is stored at 1-6°C.

* Blood with some rare phenotypes can be stored by freezing the packed cells in hypertonic
glycerol solution, which makes it available for 10 years.

« Each unit of PRBC is expected to raise hemoglobin by 1 g/dL

The image given below shows the components of whole blood.

i Albumin
_| Immunoglobulins
Clotting factors

c— L Other

Othersolutes: 1% _, | Nutrients L
Water 92% Wastes
L Other

Plasma
(55% of total blood)

Buffy Coat Leukocytes
#— leukocytes & platelets_] (white blood cells)

(<1% of total blood) platelets

|
Erythrocytes Erythrocytes &
(45% of total blood) _| (red blood cells)

<|:Plasma proteins: 7% [ Electrolytes (e.g. Na+, K+) % o

(if serum, includes
clotting factors)

T

Solution to Question 23:
-\.\_:. - - 1
Irradiation of granulocytes before transfusion does not reduce acute hemolytic reaction as it is
due to attack on thejtransfused donor RBCs by recipient's antibodies and complements.

Similarly, t]ze'ﬂiék of bacterial-contamination of platelets and transfusion-related acute lung injury
(TRALI) has not decreased with leukoreduction.

Irradiation of granulocytes or use of leukoreduced blood components has several advantages over
the use of packed red blood cells:

* Decreased risk of graft versus host disease-which is due to engraftment of donor lymphocytes
from the transfused blood products leading to an immune reaction against recipient tissues

» Reduces chances of febrile reactions
* Decreases re-perfusion injury (myocardium; after heart by-pass)

* Decreases transmission of cytomegalovirus

Solution to Question 24:

The incidence of anaphylactoid reactions is least with hydroxyethyl starch.

The colloids are of two types:
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* Blood-derived- human albumin and plasma protein fractions

» Semisynthetic- dextran, gelatin, hydroxyethyl starch

Solution to Question 25:

The highest incidence of anaphylactic reactions is seen with gelatin.
Gelatin is a semisynthetic colloid obtained by hydrolysis of bovine collagen.

Hydroxyethyl Starch (Hetastarch) is non-antigenic and rarely causes anaphylactoid reactions.

Solution to Question 26: o iy Wl

i, iy

Desflurane, being an inhalational anesthetic, is a t{iggering facter for malignant hyperthermia.
" | [7 . 3

- .\..'. - Ty " 7 { 1,

Solution to Question 27: W o,

All of the above agents can tfigger malignant-hyperthermia*

Malignant hyperthermia is a genetic(autosomal dopiﬁant) hypermetabolic muscle disease.

Triggering agents include D &
* Inhaled general anesthetics.1 - 1 B
« Ether : :"'-H'. oy v

* Halothane ) \

. Methoxyf__hlr-afrlle : o ;

+ Enflurane L

* Isoflurane

* Desflurane

* Sevoflurane

* Depolarizing muscle relaxants

* Succinylcholine

Solution to Question 28:

Hyperthermia is a late sign of malignant hyperthermia.
Clinical Manifestations of Malignant Hyperthermia:

Early Signs:
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* Elevated end-tidal carbon dioxide

» Tachypnea and/or tachycardia

» Masseter spasm, if succinylcholine has been used

* Generalized muscle rigidity

» Mixed metabolic and respiratory acidosis

* Profuse sweating

* Mottling of skin

e Cardiac arrhythmias

* Unstable blood pressure : -. -

Late Signs ¥ ]

i€

Ty

 Hyperkalemia

« Rapid increase of core body temperature- body temperature ri_sgs.'by 1°C every 5 minutes

.'\'\-.\- 3 L

« Elevated creatine phosphokinase levels . " _

» Gross myoglobinemia and myoglobinuria’ i i
o, 1 gl = %

* Cardiac arrest . L

* Disseminated intravasculan coagulation ™" ™,

Solution to Question 29:

.H::. o - o
Dantrolene sodium is;the‘drug of cheice for malignant hyperthermia, but it is to be reconstituted
with sterile distilledswater and net saline as it can precipitate in saline or other salt solutions.

It is given at a-dose of 2.5 mghkg intravenously and can be repeated every 5-10 minutes (up to 10
mg/kg) unitil the attack subsides.

All anesthetic agents should be cut off and the patient is given 100% oxygen.
Bicarbonate at a dose of 1 to 4 mEq/kg IV can be used to treat metabolic acidosis.

If the body temperature is high, it should be brought down using cold intravenous fluids, cooling
body cavities with sterile iced fluids, surface cooling with ice packs and cooling blankets.
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