. ‘Z(’Zw
ANATOﬁ@—

BINGE REVISION

Medsynapse by Dr. Nikita




omite

\3 N Mesoderm 'V)b_ £Af
ﬂ“/&d»} derlv?tlves ) Dl . ., Neuraituse MZAO—J- CWAf

w 5‘1_9&' Intermediate

< 3(()> ‘ mesoderm Surface
araaxial Intermediate Lateral plate, kitone) ectoderm
QON\‘\ mesoderm
| . /
: : Appendicular | E—
/_ Axial skeleton- uﬁérgtgr;:‘\ary — skeleton —Sternum, @ oo
y limb bones - 1 mesodern
4esonephric , Intraembryonic Ir)trabryonic
— Ribs , vertebrae —¢ pdramesonephric - R TR
ducts muscles

: c

Pleura, °

__ Skelatalmuscles except | €0 —  peritoneum, * ) Dermatome
pharyngeal arch pericardium °

Neural tube

VV I_ Blood cells, @

—  Duramater Adrei'nal cortex |— icroglia 0

pfter cells

q’// Notochord
| Extra ocula() "c P m L @* (m@»dﬂ)m}
muscles ‘
’
Alntrinsic M ~ W - / Sclerotome

— muscles of ‘9 __Lymphatic

tongue ‘ system

Concepts Mnemonics




Ectoderm

Mesoderm = @

Endoderm

Epidermis, hair, nails, sweat and
sebaceous glands

Utricle, semicircular ducts, vestibular
ganglion of CN VIII

Saccule, cochlear duct (organ of
Corti), spiral ganglion of CN VI

Olfactory placode, CN |

Ameloblasts (enamel of teeth)

denohypophysis a

Lens of eye

Anterior epithelium of cornea

Acinar cells of parotid gland

Acinar cells of mammary gland

Epithelial lining of:
Lower anal canal
Distal part of male urethra
External auditory meatus

Muscle (smooth, cardiac, skeletal)

Extraocular muscles, ciliary muscle of
eye, iris stroma, ciliary body stroma

Substantia propria of cornea, corneal
endothelium, sclera, choroid

Muscles of tongue (occipital somites)
Pharyngeal arch muscles

Laryngeal cartilages

Connective tissue

Dermis and subcutaneous layer of skin

Bone and cartilage
Dura mater

Endothelium of blood and lymph vessels

Red blood cells, white blood cells,
microglia, and Kupffer cells

e = Docal Meegd-

Adrenal cortex

Testes, epididymis, ductus deferens,
seminal vesicle, ejaculatory duct

Ovary, uterus, uterine tubes, superior
1/3 of vagina

== Hepatocytes

Principal and oxyphil cells of
parathyroid

Thyroid follicular cells thymus

Epithelial reticular cells of thymus

Acinar and islet cells of pancreas

Acinar cells of submandibular and
sublingual glands

- a\.f * “Q?Neuroectaderm

All neurons within brain and spinal cord
* V= Retina, iris epitheli, ciary body
epithelium, optic nerve (CN 1), optic
chiasm, optic tract, dilator and
sphincter pupillae muscles

Astrocytes, oligodendrocytes,
ependymocytes, tanycytes, choroid

Epithelial lining of: plexus cells !
Gastrointestinal tract -2 N_eu"OhVPOPhYS|s *
Trachea, bronchii, lungs Pineal glan

Biliary apparatus

Urinary bladder, female urethra,
most of male urethra

Inferior 2/3 of vagina

Auditory tube, middle ear cavity

Crypts of palatine tonsils

Crapialpeural crest cells: a
Pharyngeal arch skeletal a
connective tissue components
Bones of neurocranium¥
Pia and arachnoid

Parafollicular (C) cells of thyroid
; Aorticopulmonary septum
__, §dontoblasts ll'aenftlg l\(l)f\/tegltlh\)lll o
ensory ganglia o
- 'y Y
Cilim), pterygopalatine (CN
V1), submandibular (CN VII), and
otic (CN IX) parasympathetic
ganglia
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Trunk neural crest cells:

Melanocytes

Schwann cells

Chromaffin cells of adrenal medulla

Dorsal root ganglia

Sympathetic chain ganglia

Prevertebral sympathetic ganglia

Enteric parasympathetic ganglia of
the gut (Meissner and Auerbach;
CN X)

Abdominal/pelvic cavity
parasympathetic ganglia



Neural tube

Ectoderm
@ ® Mesoderm *
Notochord — O e —
Endoderm
Neral tube develpomental stage 4 ' GJ‘MY'A o m
* Notochord is derived C..\ l'\' '8 e

from-  peacdean)
hySalij~oul

* NOTOCHORD REMNANTS @

Nucleus pulposus
- Apical ligament of dens "’
&Tectorial membrane .~
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Pouch Derivatives

First pouch =2 Q Pharyngotympanic tube
Tympanic (middle ear) cavity

Second pouch = @Palatlne tonsil
Intratonsillar cleft

Third pouch —= erior parathyroid gland

mus

Fourth pouch —9 Superior parathyroid gland
Caudal pharyngeal complex*
(ultimopharyngeal body)

DGeme —2
Cardnal

Tubotympanic recess

Pharyngeal
membrane 1

Pharyngeal
groove 1 AM
Palatine O ——— Foramen
tonsil cecum
Inferior
Thyroid
parathyroid gland
Thymus
Cervical
sinus /
Superior
parathyroid
Foregut
Ultimobranchial
T ceMd
3}(4 »Pou,o'/t-&& .= 7D c
hy(o cal oS
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Sinus venosus cw Embryonic Adult o

—

Right

Left . Anterior Ql-i-teITiTle eins =5 WWed 7

horn horn dinal vei
i Rightahd left <% Portion of the |yC,’hepa?c veins and sinusoids, ductusveno?*us, pogvein, inferior mOesenteric
= vein, superior nBentenc vein, splengem ga conne d’.g LU.V fo

—

Common Umbilical veins £3-¢D W Ne
ariialVen - pight ————  Degenerates early i fetallf

Septum — I posterior ft_letr — > i ‘ ;
AL - gamentum teres —  ates med
HARET NV [ cardinal vein t: tdinalevbeins bai M %
—— Umbilical vein
r\ Anterior X5 SVC, internal jugular veins
Vitelline vein : — s :
. Posterior =9 Portion of IVC, common iliac veins
& Subcardinal Portion of IVC, renal veins, gonadal veins
Supracardinal Portion of IVC(f\ntercostaI veins, hemiazygos vein, azygos vein ) %%

_ T

lad o
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« Epiphyseal plate v acetabulum
+ Costal cartilage =~ . (Articular disc - TMJ,*~
* Articular cartilage at the ternoclavicular-~

ends of bones
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URINARY TRACT EPITHELIUM

RESPIRATORY TRACT EPITHELIUM

¢; N

Bowman’s capsule Cf mlt—han e Sim \Q < MMOM m
PCT ,Thick desc limb I o an( M Cmivovi \LD wrborda) Nasal mucosa to proximal bronchiole md'\la. P eudoshat, alUa colum
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Lymphoid follicles
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Motor columns
General visceral efferent
Special visceral efferent —

Somatic efferent ——

o,

O — —

Sensory columns

J/

/

|l

e

)\
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>

General visceral afferent
Special visceral afferent
General somatic afferent

Special somatic afferent

\ %ﬁ?

Sulcus
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Vermis AM‘“’ -----------------------------------------------------------------------------------------------------------------------------------------
iy ¢ G

: nucleus &‘ ‘ ﬂﬂr

Intermediate
e © GABA

®
Parallel fiber

Molecular
layer M

Glutamate

Purkinje @urkinje
Cell

layer ¢

cell layer

O

Glutamate E
Glutamate
X

=y Deep cerebellar nuclei

4’ }BC' l‘-(y ﬂ
Climbing fiber |f Mossy fiber
R Premotor areas E =
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[ Cerebellar input ) [Cerebellaroutput)
M

’ I
Contralateral Middle Deep nuclei —— cerebellar _’Contra:tlatera ’
cortex | cerebellar — peduncle cortex - : ) .
peduncle thalamus and red nucleus
. . . Inferior Cerebellar cortex . o
Proprioceptive ‘<S ina "y _ ia PaTkiRi pot ~
informat?on cpord cabres AR fibers superior cerebellar g
peduncle i

|
|
!
|
I
|
!
I
|
|
}
|
|
|
\ cerebellum
I

—— \lestibular nuclei

Inner ear —— Vestibular nuclei7—->

Flocculonodul Lateral Medial
lobe cerebellum cerebellum

pontine -—
nossy fibers

inferior ce;s#ﬂa;_
peduncic
»— proprioceptive (/

information from
spinocerebellar tract
(mossv fihers) e

P~ %“w)w)"'a w o S5
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Peduncle

Afferent fibers

Efferent fibers

Superior cerebellar
peduncle

Anterior spinocerebellar tract

* Globose - emboliform - rubral
pathway
* Dentatothalamic pathway

Middle cerebellar
peduncle - Largest,
most, lateral and only
afferent

Corticopontocerebellar pathway

,

L

ety >

Ior cerebellar
-
p&duncle

Posterior spinocerebellar tract
Cuneocerebellar tract

/ Olivocerebellar tract
Reticulocerebellar tract
Trigeminocerebellar tract

1 Vestibulocerebellar tract

. @tigial vestibular pathway
stigial reticular pathway
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Ant 2/3 rd

Post 1/3 rd 3 —>9

Posteriormost 4 —>s D
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Jugulodigastric

Submental

Submaidibular I
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MUSCLES OF MASTICATION E5

temporalis lateral pterygoid £ BUCCINATON KAY

d;
el I 7
-~ MA-STVCATION’
@—9 1$F aren-
U mandibulos VY

masseter

All elevate mandible except (Jaw depressions / opening mouth is dgne by ) - ) L — l
; [y *
All cause protrusion except 'e w oS

TMJ articular disc insertion .5 L’P 'f;mdh) M&Dikb 7 W lowp " w

Coronoid process insertion

Fi) £
( ‘3'\' p~< L) ¥ oY
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Internal
capsule

Putamen
Caudate
nucleus
Insula
/

External

~ capsule
Subthalamic
nucleus
Claustrum
Substantia ____
nigra

< Extreme

capsule

Caudate

nucleus
Glebuspaiiidus

(external and internal)
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Parasympathetic Ganglia of The Head & Neck

Pre-ganglionic Ganglion

Travels with the

Nucleus
Eq_inger-Westphal

Post-ganglionic
Travels via the short

& % nucleus motor root of the Ciliary ganglion ciliary nerves
(Oculomotornerve) . iomotor nerve (A =

Within the greater
petrosal nerve & Qterygopalatme)

vidian nerve of ganglion nerve
pterygoid canal
Within the chorda
tympani of the wr travel directly to
facial ne ganglion target organs
werior salivatory Within the ﬁsg; :‘; Q Join the a
: - riculotem |

nucleus petrosal nerve Qtic ganglion
‘ —
9 & (Glossopharyngeal nerve) R nerve

Located within

Dogsal vagal motor
< ? nucleus Within vagus nerve multiple target N/A
(vagus nerve) organs
S°YNAPSE

@

Concepts Mnemonics

Joins the maxillary

-U_Ja

‘>Lacrimal gland A
Nasopharynx
Palate
Nasal cavity
‘Sublingual
& submandibular

glan ?s o, _ ‘&

arotid gland ==~
—

[ 4
.Syoth muscle of ,N
‘Ae trachea,

bronchi & GIT

LAP



\'g
Greater Pterygopalatine
petrosal nerve ganglion

¥ Motor root

\0

Midbrain Lacrimal

gland ** ) &c;a\
Nerve of

Pons pterygoid canal

>medullary — — F 0 U ll ll :
junction
°
Deep petrosal nerve & - S
Medulla — e—
¥ J Tongue
Geniculate / Lingual
ganglion Nerve to nerve (=

—
| ———

BX/ «Chorda .: \ @ Sublingual gland r! Eé,
* Stylo;w::toeid apan heos m Submandibular ganglion
oramen
Styloid : : s 'W

Biicatioe Ak prc);cess Submandébular S ye— M
auricular nerve 4 o i

L ¢ Zygomatic
Occnpltalls &

Nerve tha?sterior \ * Buccal < Terminal %
belly of digastric \ branches V

0 <
Parotid Mandibular

erve to land :
éohyoid gan &Cervical 3
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Nerve to medial pterygoid
Trigeminal ganglion O gisglisn ’

Gutne: decs Tensor tympani
aEE—— 4 (
Motor root Tensor palati k L
L]
J Medial pterygoid * M
Nervus spmosus \
O Masseteric nerve
A lot | N\ :

uriew Owrve ! ' e Deep temporal nerves
X N \ »w®.

Middle meningeal artery r\\ Sos | Buccal nerve

@ Lingual nerve 4 \ /£ Nerve to lateral pterygoid
. / RS
horda tympani nerve
I\

S
M-S 7

aassss———l

Inferior alveol
®nenor alveolar nerve \ Submandibular duct

; = v
Mylohyoid nerve AN 2 Incisive branch
)
i ' ’” ‘ - Nerve to mylohyoid muscle /‘\ R (
1 / QQ? \gY

Nerve to anterior belly of digastric muscle
L]
1 5 [ Nervus spinosus

* v

Foramen ovale

me

N. to gedial pterygoid | ¥

O rerooan | P o
h M
Incisive N. Mental N

S8 1 l;fem;r alveolar N. l‘PO.S.te.rior A.']t.e!-|0r '—{ N. to lateral pterygmd ]*
[ atngan.___H division division LN iomassers |

(mainly sensory) (mainly motor)
* [N.to mylohyiod+ aﬁgf- -— ®H " Buccalnerve |
L]

prok WY —
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Styloglossus

Hypoglossal canal

To Sympalietic /\

Meningeal branch (C1)

Hypoglossal nerve
Lower sternomastoid Genioglossus
branch of occipital artery

Loop of
1\ lingual artery

Geniohyoid

Nerve to geniohyoid (C1)
Nerve to thyrohyoid (C1)
Thyrohyoid

Inferior root of ansa cervicalis
(descendens cervicalis)

ssal

External carotid artery

Superior root of ansa cervicalis

Anss Gericaliy (descendens hypoglossi)

cervical

pescending hypogly,

2 MEDoS®YNAPSE
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To Dura mater

To Ganglion nodosum of vagus

Huypoglossal nerve

Branch from first cervical

to hypoglossal

wd

TO MUSCLES

% OF TONGUE
=

To Lingual nerve
TO GENIOHYOIDEUS
L

TO THiiiﬁiYmDEUS

TO SUPERIOR BELLY OF CMOHYOIDEUS

TO STERNOHYOIDEUS

TO STERNOTHYREOIDEUS
TO INFERIOR BELLY OF OMOHYOIDEUS
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REMNANTS OF CVS EMBRYONIC PARTS

E .0

$ep: poamuwnw) Fossa O\iligloor Y -
S‘ep NAAW Fossa ovali®?limbus Ianrﬂus([s@
D- a:fkq%su_,s- Ligamentum arteriosum M’
D NeNosus-—? Ligamentum venosum
(Umbilicglartery | —s T AGL) umid- \Aqwmzvd/
matatvon.— 1T V1~ — Ligonvlpun_thr e =

Y own @ &6{\ Wurobls
g iy Y ov &t

o o
Truncus Asc. Aorta, Pul. Trunk
aEE— L

Bulbus (conus) cordis = R. Ventricle outﬂmu——

Primitive Ventricle > R. & L. Ventricles (trateculae).
Primitive Atrium—=> R. & L. Auricles

—

Sinus Venosus=> L. Coronary sinus




Anterior view

Posterior view

Brachiocephalic trunk
Superior vena cava

Right pulmonary
artery

Ascending aorta
Pulmonary trunk

Right pulmonary
veins

Right atrium

Right coronary artery
Anterior cardiac vein
Right ventricle

Right marginal artery
Small cardiac vein
Inferior vena cava

Aorta
Left pulmonary artery
Left pulmonary veins

Auricle of left atrium
Left atrium

Circumfiex branch
of left coronary artery

Great cardiac vein

osterior vein of
left ventricle

Left ventricle

Left common carotid artery
Left subclavian artery

Aortic arch
Ligamentum arteriosum

Left pulmonary artery
Left pulmonary veins
Auricle of left atrium
Circumflex arte

Left coronary artery

Left ventricle

Great cardiac vein
} Anterior interventricular artery,

[ —

Apex

Superior vena cava
Right pulmonary artery
Right pulmonary veins
Right atrium

Inferior vena cava

Coronary sinus

Small cardiac vel

Right ventricle

Mnemonics
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Left pulmonary veins

Obligue vein of leftatrium

Qreat cardiae vein

Pasterior vein of left ventricle

Middle cardiac vein

Azygos vein

Right pulmonary
veins

Small cardiac vein
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Thoracic wall

Pleural cavity

Ascending aorta

Bifurcation of pulmonary trunk
&L | eft principal bronchus

% — Left pulmonary vein
— Descending aorta

e
A o ¢ Azygos vein

=% Oesophagus

25t MEDeS®YNAPSE
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Right Lung

Medial View (i 1 Left Lung

Medial View

Left bronchial arteries,

RIGHT SUPERIOR LOBAR
(EPARTIAL) BRONCHUS

Right pulmonary arteries

Right bronchial artery

RIGHT INTERMEDIATE
BRONCHUS

Right superior pulmonary veins Bronchopulmonary
(hilar) lymph nodes
Bronchopulmeonarny (hilar) lymph rgdes

Left inferior pulmonary

Right inferior pulmonary vein vein

Pulmonary veins A .s
Pulmonary arteries
Bronchi

Pulmonary veins

Mﬂ'f — ot o*" o
Uvﬂ' L ?0 Slzs

Right lung

Left lung
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Trachea

I g meced) !m . &h\ w w

N\ front post”

m Brachiocephalic vein JT; |ung

Subclavian artery
Esophagus
N\  Eparterial  [Esophagus

brongh

Brachiocephalic « .
veinp y / Azygous || Arch of s
1 2 | veins aorta ’ v

Pulmonary
arteries
and

veins

Descending / Cardiac
aorta A impression
W
) Esophagus L
- 4‘{.&:
Oblique and “loN

Pulmonary Cardiac notch
horizonatal fissures ligament

Lingula
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________ Left internal '|ugular vein ~
jm‘ P4 orm

LY

Left subclavian vein

Esophagus

Drained by the
thoracio duct

aQ _ “ crossse o U

Accessory hemiazygos vein

Hemiazygos vein

¢#———— Descending thoracic aorta

Cisterna chyli
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BRACHIAL [
PLEXUS ‘

Musculocutancous nerve
t »,
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 Gluteus Minimus
—

AW GASTROCNEMIUS
;! MUSCLE




- Piriformis.

' Obdurator internus
and gemelli

Gluteus minimus

Vastus lateralis

lleofemoral

intermedius

.ot
.....0
ot
2.
o« e
. &

Common
Peroneal
(L4-S2) )

Saphenous
(L3-4)

Superficial
Peroneal
(L4-S1)

Sural

(51-2) Deep

Peroneal
(L4-5)
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Peritoneum

Fascia transversalis

INGUINAL CANAL
Transversus abdominis muscle "'/azn_sverfuslalPdominis from RIGHT INGUINAL REGION
A 4cm tunnel in the lower, anterior abdominal muscles that runs inguina: ligament iriakor
Internal oblique muscle downwards and medially between the deep and superficial

inguinal rings
External iliac vessels " . o "
1 Anterior wall: external oblique, & internal oblique for lateral 1/3

\ & Roof: Arching fibres of internal oblique & transversus
) sels . ‘-’ Posterior wall: transversalis fascia & conjoint tendon
B Deep inguinal ring . ; Floor: inguinal ligament
External oblique . ) * ‘\m Internal oblique from lateral {
muscle ) e‘. 2/3 of inguinal ligament Pubic
) 3 tubercle Cord
Inguinal canal <

Arrows show 2 areas of “reinforcement” for superficial and deep ring

Peritoneum

J
Transversalis fascia qup D‘L
CEEEE——

Transversus abdominis
Internal oblique

0
External obliquq " L

Scrotum

inguinal ligament
Deep inguinal ringis =

‘ ole in the transversali
ascia lying 3cm superior

. to the mid point of t

“ inguinal ligament

External oblique muscle aponeurosis” .

Spermatic
cord

Superficial inguinal ring is a Shin
V-shaped defect in the lower,
N EXPLODED INGUINAL CANAL
medial fibres of the extern ® Arrows indicate sites of weakness at deep ring (indirect hernia) and
at transversalis fascia lateral to conjoint tendon (direct hernia).

rcle ® Dotted lines indicate the 2 layers that support both the deep and
superficial inguinal rings.

] Superficial inguinal ring

lateral to the pubic tu
X" 550 - ing wnal
LM O !
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Ventral
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Transverse
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Dorsal Mesentery Ventral

Derivatives

Greater omentum
(gastrocolic, gas-
trosplenic, and
gastrophrenic

intestine

Mesentery
Derivatives®

r omentum
epatogastric and
uodenal
ligaments)
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Mesoappendix

Transverse
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Celiac Trunk

o Proper hepatic o Left gastric m Left gastroepiploic @ Superior
aticduodenal

e Gastroduodenal 0 Esophageal m Right gastroepiploic pancreaticduodena

e Right gastric e Short gastric
e Common hepatic o Splenic
e Celiac trunk

“ulenic a
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R. gastroepiploic «.
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FIGURE 3. In medial scapular winging (A), the medial
scapular border displaces from the thoracic cage
most prominently when the patient engages in
humeral flexion (arrow), In lateral scapular winging
(B), the lateral border of the scapula {arrow) is
prominent during humeral abduction, and the superior
trapezius is flattened (arrowhead).




Muscles of the shoulder joint

Muscles of the shoulder girdle

* Prime movers shaded grey are the principle muscles causing the movemgnt.

Seventh cervical
vertebra
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Movement Prime Mover Origin Ingertion Movement Prime Mover Origin Insertion
Anterior deltoid Clavicle, scapula and acromion process Humerus Trapezius Skull Clavicle
Elevation Rhomboids ® Cervical and thoracic vertebrae Scapula
Flexion Ligoacpat of Clavicle, sternum and ribs Humerus Levat 12e® Cervical verteb Scanul
pectoralis major 3 evalor scapuiag ervical verteorae capuia
Coracobrachialis Scapula Humerus el rapezius (lower) Thoracic vertebrae Base of spine
Serratus anterior Side of ribs Scapula Depression o Pectoralis minor Ribs Scapula
Posterior deltoid Clavicle, scapula and acromion process Humerus P L Seratus anterior (lower) Side of ribs Scapula
Extension Latissimus dorsi IIium, lumbar and thoracic vertebrae Humerus i o rola Trapezius (upper) Ligaments of the neck Acromion process
: ward rotation —
Teres major Scapula Humerus -p—— Serratus anterior Side of ribs Scapula
Horizontal flexion Pectoralis major Clavicle, sternum and ribs Humerus =h - n n
) omboids Cervical and thoracic vertebrae Scapula
Horizontal extension Trapezius Cervical and thoracic vertebrae Scapula oY Dounardofaton scapulae Corvical vertebras Beaou
Abduction . MJ us ﬂ
Lower part of i . : <
: . Clavicle, ribs and sternum Humerus ¢ Retraction /
pectoralis major . a Trapezius o Cervical and thoracic vertebrae Scapula
Adduction Latissimus dorsi llium, lumbar and thoracic vertebrae Humerus o Adduction u‘ !
Teres major Scapula Humerus * Prime movers shaded grey are the principle muscles causing the movement.
Teres minor Scapula Humerus
Pectoralis major Clavicle, sternum and ribs Humerus
Subscapularis Scapula Humerus
Medial rotation Latissimus dorsi llium, lumbar and thoracic vertebrae Humerus
Teres major Scapula Humerus
Anterior deltoid Clavicle, scapula and acromion process Humerus Levator scapulae
Infraspinatus Scapula Humerus Trapezius Bhsitald
_ Teres minor Scapula Humerus ' mir?:: sl
Lateral rotation - - - :
Posterior deltoid Clavicle, scapula and acromion process Humerus
Lower trapezius Cervical and thoracic vertebrae Scapula

Rhomboideus
major










Movement

Muscle

oV

Flexion

Psoas maijor, iliacus, pectineus, rectus femoris and|Sartorius
r ]

Extension

ﬁ\/

@
Gluteus maximus and hamstrings (semitendinosus,
- O

semimembranosus and bicep femoris)

Abduction

_Gluteus maximus,éedius and minimus, and tensor fascia lata )"9 - ’ “.

Adduction “\d Adductor magnus, logus and brevis,lgracilis)and pectineus &

Internal Gluteus medius and minimus, tensor fascia lata, psoas major,

rotation and iliacus
mum,ﬁm‘))bturator internus, gemellus

rotation ™ uperior and inferior, quadrates femoris and obturator
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