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EMBRYOLOGY

Development of Germ Layers

00:00:23

Notochord

Neural tube

Neural crest cells

ntroo embrﬂomc coelom ectoderm
Loteral p\oece meso mesoderm
Intermediote meso endoderm
Paro—oxiol meso
Germ laﬂers
mesoderm :
|
Loteral p\a’ce Intermediote mesoderm Para. oxial
mesoderm (LPm) ¢ mesoderm
urogen'\’rod 35s’rem l
Divided bﬂ Somites

ir\’cra—-emb@ogemc
coelem

urinar5 Genital
bladder. ducts.

'

SOmoecop\euuric LPM

\

* Dermis of front § limb.
e ﬂpper\d‘\cwar skeleton.

} {

Splanchnop\eur'\c LPM Dermaoatome

{

* Cardioc muscles. Dermis of back.

* Smooth muscles.

&xcep’dons to smooth muscles :

Smooth muscle Derivodive of

* Smooth muscles of ascending aorta,
pulmonar5 trunk, coronary ar’rerﬂ Neural crest cells
* Ciliaris muscle

* Sweot glcmd
° Mammary gland

ectoderm

* Sphincter £ dilotor pupilloe Neuroectoderm
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y }

Sclerotome. mgolcome
* Skeletol muscles
(except
phaangeod
muscles).
* Axiol skeleton.


Mobile User


: - Anatomy

Neural Tube :
Formodion :

Formed b5 stimulation of ectoderm b5 notochord.

m“m“wﬁ

Neural groove /

M Neural crest
cells (NCO

Remnants of notochord :
. Apical ligament of dens.
3. Nucleus pulposus (Central part of intervertebral dise.
2. Tectorial membrane (Continuation of posterior \ongi’md‘mal \igamen’c).

Derivodives :
Note :

Intervertebral dise : a pour’cs.

Forms CANIS structures :

* Brain § spinal cord.
* Outer : Annulus Rbrosus.

Oligodendrocytes (mﬂe\'\no&don).

® Central : Nucleus pudpows.

Astrocytes ®lood brain barrien).
* gpendymal cells (Lin'mg of ventricles).

Retina. § p'\gmen’c.

Neural Crest Cells (NCC) :
Present at the junction of neural tube § ectoderm.

Structures formed
v | }
PNS structures : Derivotives of head § neck :
* Al gangjion. * gkull bones (Mosb).

Dentine (Odontoblosts).
Phourgngeod areh cartiloge.
Dermis of head § neck.
Conotruncal septum.

® enteric p\ews.

® Schwaoann cells.
® pdrenal medullo.
* Povofolliculor-C cells.

* melanoblast/ cyte.

Note : Adrenal cortex —» Derivadive of intermediote mesoderm.
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Embryology
Development of Diaphragm 00:16:08
Derivatives :
Structure Derivotive
o eody wall mesoderm/ | muscles of
cervical somites diaphragm
A Dorsal mesen%erﬂ of Crus of
esophagus diaphragm
© Septum transversum | Central tendon
5 Pleuroperi’coneal \ncorporo@ced
membrone by muscles

F\ppl'\ed F\na’comg :
Congen'\’cod diaphmgmoﬂdc hermio
* Occurs d/t obsence of p\europeri’coneal membrane

:

Persistence of pleuroperitoneal conal (Bochdolek foramen)

Intestinal herniodion.
* Lett> Q'\Sh’c.
C (Lomp\icoedon F Lung hﬂpoplasia.

Pharyngeal Arches 00:20:45

Core of mesoderm, lined by ectoderm on one side § endoderm on the other.

Pouch —» endodermal

CleRt mesoderm
¢ endoderm
ectodermal T .
Phourgngeod Clefts :

I cleft :
* Only cleft thot persists.
* Derivatives :
- extermal audi’ror5 canal.
- Outer layer of fympanic membrane.

Cervical sinus

/
y

Obliterates 3™-4*" clefts.
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4 - Anatomy

ﬁpp\'\eo\ cmoecomg :

Persictence of cervical sinus — Branchial 053% : Swe\\‘mg odong stermocleidomostoid.
—

Phargngeod Pouches :

Pouch Derivotives

* Inner layer of tympanic membrane
> Tﬂmpanic ca\/i’cﬂ

* Auditory tube/eustachian tube

* mostoid antrum

a * Polatine tonsil

0 Thgmus
* Inferior parathyroid

4 * Superior parod'hqroid

Remnant of S* pouch | ¢ Ultimobranchiol body

Note :
C~cells : Derived from NCC > ulkimobronchiol bodg.

Applied anod'omﬂ :
Digeorge SSndrome :
* Anomoly of 3 > 4™ pouch.
* m/C micro-deletion syndrome : 3aql deletion.

* Absent thymus § hypoparathyroidism.

Die\eo‘rge" sndrome

Phar}jnseal Arch Cmr’dlages

Arch Derivotive structures

* meckel’s cartilage —> malleus § incus
* mondible

* Stopes (except footplate : Derived $rom otic capsule)
O S‘cﬂloid process

a
o S’rﬂlohgoid hgamen’r
* Lesser cormua of hyoid
* greoter cormuo of hgo‘\d
C)

* Body of hyoid

456 |* Larynoeal cartiloges

Anatomy Revision « v4.0 « Marrow 8.0 + 2024



Embryology 5
Malleus
----- Active space -----
Meckel's
cartilage tFicis
@ ¢ ocn
Stapes
Styloid process a“d MCh
/—Stylohyoid ligament
9 Lesser horn of hyoid bone 5rd MCh
Greater horn of hyoid bone
Body of hyoid bone th
Thyroid cartilage . 4 OUFCh
Cricoid cartilage (o’ch MCh
Tracheal rings
Derivatives of pharyngeal arches
Arterial & Venous Development 00:31:23
VENOUS DEVELOPMENT
Rt. anterior cordinal V. Lt. anterior caxdinal V. (Lt. ACV)
(Rt. acV)
[ Lt. brachiocephalic v. L_~ )

Rt brach\ocephol\c V.

‘_
J

Superior veno. covo

~4
\
\
\

.

mesonephr\c V.
* ®ccv (®eY * Supracardinal V. J
Subcardinal V.
Rt. posterior cardinal V. —— Lt. posterior cardinal V. Inter subcardinal
i 1 anastomosis
Rt HCC
Superior vena .
D )i /— Lt. PCV
v—r" 3
55 (70 ; 3 Adrenal veins/Supra. renal veins :
Azygous Vv i (From cranial part of subcardinal V)
" :: Inter subcardinal anastomoses

Rt. Subcardinal V. — E \ g it
Py —— Lt. Subcardinal V.
Rt. Supracardinal V. —:—‘}—‘: :: —r—— L. Supracardinal V.
R% Renal V. ——+—H il o
b i T Lt Renal V.
| i |
P \ "N
v NI
Inferior vena. covo. —= 1 i
(+3+2+4+5+0) 1 % ol
b N
| | ]
: | | o
gonadal veins — 1

~

(From caudoal part of Subcardinal Vo)
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Anatomy

vein

Derivodive of

Rt brachiocephahc vein

Right ACV

Lt brachiocephodic vein

Left ACV + Oblique anastomosis

Superior vena cova Right ACV + Right CCV
Right PCV
Qigh’c Supmcard\r\al
Inferior vena cavo
i ® Anostomosis
Right subcardinal
Right Right mesonephric vein
Renal vein
Le®t Left mesonephric vein + Intersubeardinal anastomosis
Azygos vein Right supracardinal vein > Right PCV
Gonodal vein Coudal part of subcardinal vein
Adrenal vein Cranial part of subcardinal vein

PHARYNGEAL ARCH ARTERIES

Connect the de\/eloping heort in the front to the a dorsal oorto.

Structure

Areh artery

Arch of oorta

® Portic sac
* Left horn of oortic sac
* Left 4" arch artery

erachiocephalic trunk Right horn of aortic soc
cen Proximal part of 3 arch artery
ICA Distal part of 3 arch artery
Left Le$t 7™ cervical intersegmental artery
Subclavian A -
our’cerg R'\gh’c Q»xgh’r 4{"‘ arch our’r_erﬂ
* Right 7" cervical intersegmental artery

Pulmonary artery

Proximal part of 6" arch artery

Ductus arteriosus

Distal part of 6™ arch artery

Apphed aspech :

Recurrent laryngeal nerve ®LND

{

Left side

y

Hooks under le$t 6™ arch artery
Limited by ligamentum orteriosum)

{

Longer course.

Anatomy Revision « v4.0 *
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Q'\Sh’c side

\

s oreh artery + Distal part of
right 6" arch artery disoppears

HoOKS just below 4 arch artery

Shorter course.

Marrow 8.0 « 2024




Embryology

Rt. dorsal aorta Lt. dorsal oorta )
- Active space -----
LARLN . Lol

Arch of oorta

—L&. 7" cervical intersegmental A.

Rt. 7 cervical

in&ersegmenml A Ductus arteriosus

erachiocephalic A. N ,',: Lung buds
S v (nvaded by pulmonary A)
Dgsphagia lusorio :
Obliterokion of r'\gh’r Persistence of caudal Abnormal righ’r
— > — >
4% oareh ar’cerg par’c ot r'\gh‘c dorsal aorta subclavion ar‘cerﬂ

Obliteroted
Rt 4™ arch A s

Arch of aorta

Coudal part ot
Lt. dorsal aorta

Persistant coudal

R+. dorsal oorta Fused dorsal

oortoe

Double aortic arch : Persictence of both sides.
* 4th arch arteries §

® Dorsal aorto.

Arterial Derivotives :

Portic arch Derivotives

I* arch mMoxillary artery

a™ arch Hyoid § stapedial artery

2% arch CCA £ proximal ICA

Left : Arch of oorta
4" oreh
Right : Part of right subclavion
S areh Degenerates
Left : Proximal le®t pulmonary artery, distol ductus arteriosus
6" arch

Qiqh’c : Riqh’r pulmonary artery
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Anatomy

Mesogastrium & Derivatives

00:58:20

ventral mesogastrium :
l. Triangular ligamen’c
a. Coronary hgamer\’c
3. Foleiform ligament

4, Lesser omentum

midgud: g
Anomalies :

Dorsal mesogas’cr'\um :

. Gastrophrenic ligament
a. Lienorenal ligament

2. Gastrosplenic ligament
4, greoter omentum

Anomaly Defect in rototion

Feotures

Non-rotodion

Heriodion followed bﬂ arrest
ofter I rotodion

* Small intestine on r‘\gh’c side.
* Large intestine on left side.

Reverse rotodion

Herioion + normal I¥ rotodion
Lollowed bﬂ reverse rotodion

Transverse colon overlopped
b5 SMA g small intestine

mixed rotation

Absent 2™ rotodion

Subpﬂloric coecum held b5
Ladd Bond —» Compresses
small intestine

\ncomple%e rotodion

&

Incomplete 3™ rotadion

Subhepoedc coecum

Anatomy Revision « v4.0 « Marrow 8.0 * 2024



Omphodocoele S 5as’croschisis :

Embryology

Ompholocoele Gostroschisis
* D/t incomplete loteral $olding 0% embrup.
Failure of reduction of " TP_ . i 9 Moy _
Defect S _ * Re-herniation of midgudt from o defect in
phﬂS\olog\coJ heria ] )
anterior albdominal wall.
A/w multiple anomalies
Associotions ¢ Intestinal obstruction
H'\qh mortality

Genital Duct Derivatives :

Intermedioke mesoderm :

. mesonephric duct.

C Pammesor\ephric duct.

* genital r'\dge.

Males vs females :

mesonephric duct
Genital ridge

Paramesonephric duct

males

Females

mesonephric duct/
wolfSion duct

* Posterior wall of urethroa
® Ureteric bud g derivatives
* Trigone

O Sperma’dc poﬂchmog
* Appendix of ep‘\didgm\s

Gortner’s duct

v

In Broad ligament

Remnant :

nullerion duct

Paramesonephric duct/

Remnants :
* Appendix of testes
® Prostodic utricle

O FaJ\op'\an tube
® uterus
® Upper \/aq‘mal wall

Genital ridoe

Testes

Ovavies
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THORAX

Diaphragm 00:00:10

OPENINGS IN THE DIAPHRAGM

Foramen of mMorgagni
venocaval opening
2sophageal opening
Rortic open'mg

medial arcuote \igamen‘c
Loteral arcuote \igamer\’c

T, subeostal ————

vessels § nerve

35mpa’rhe’dc chain

Inferior view of diaphmgm
mMajor Openings :
Opening Level Locodion Tra\/ersing structures
°* \WvC
venacaval opening T, Central fendon _ _
O R\Sh’c phremc nerve
Q Oesophagus

nusculoy port
Pars Right 5 left X nerve

a | esophaaeal openin Swrounded b
e pening © _ I . gsophageal branch of
right crus _
le$t gastric ar’cerg
® porto
B/w right §
_ . ° 925803 vein
2 Portic opening T left erurol of
4 dioch * Hemiozygos vein
iaphroogm
apreg * Thovrocic duct
mMminor Open'mgs 2
Open'\ng Transvars'\ng structures
| Foromen of Morgogni Superior epigastric vessels
a | medial arcuote l'\gomen’c ngpocche’dc chain
2 | Loteral arcuote \\Samen’r T, Subcostal vein, our’cer3 g nerve
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Thorax

Thoracic Wall 00:07:15

NEUROVASCULAR ARRANGEMENT IN INTERCOSTAL (I/C) SPACe

Intermal Innermost
intercostal intercostal

external
intercostal — Parietal fascio
vein
Arter
Nerve block d J
I el Nerve
b endothoracic foscio
Plewral tap | -
R

\

Cross section of intercostal space

Applied cmoecomﬂ :
* Pleural tap : Needle inserted ot upper border of lower rib.
* Intercostal nerve block : Administered at lower border of upper rib.

Note : I¥ intercostal spoce arrangemen’c : Nerve —» Rr&erg — Vein.

Intercostal Nerves :
* T, T, : Contribute to upper limb.
* T, - T, Typical I/C nerve.
* 2T, Supply anterior abdominal wall.

Intercostal Arteries :

Costocervical trunk Subclovian A

/

) Internal Thorocic A

pica (enterior 1/C ar’rerg)

L "¢ spoce

Superior ep'\gas&r'\c A
muscudophremc A

Anatomy Revision * v4.0 « Marrow 8.0 + 2024
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12 - Anatomy

* PICA (Posterior 1/C artery :
- s a™/c spaces : Branch of costocervical trunk of subclavian artery,
- Remaining I/C spaces : Branch of aorta.
- Course : Distal part of rib — Costochondral junction.
® AICA:
~ Branch of subclavian artery in all 1/C spoces.
- Course : Costochondral junction — Anastomose with PICA.

Applied omoccomg : Post—ductal coorctation of aorto

}

27 space onwards : Reverse blood Sow $rom RICA —> PICA —> Desceno\‘\ng oorto

}

Thick, engorged, tortuous arteries

X—rag : Rib r\o)cch'\ng.

Fote of internal thoracic ar’cerﬂ :
At 0" 1/C space

{ y

muscwophrer\'\c arkerﬂ Superior '&pigas&ric ar’cerﬂ

:

alcA in 7 o0 9 \/c spaces. muscles of abdomen.

Intercostal venous ijnage :

RY. erachiocephahc V. Lt 6mchiocephahc V.

Lt 1 posterior intercostal V.

R, 1 posterior intercostal V.
(KA highest intercostol )

(ArA highest intercostal V)

. or | V.
Rt Superior intercostal V. 4 superior ESFECE

(dicect tributo Y o0 r2ygos v) (D\rec’dg drains into Lt. Brachiocephalic)

ﬂcces&or5

hemiozuygos V.
A2ygos V. '0eyg

Hemia’&%os V.

e 1*1/C vein drains —2rNs erachiocephalic vein.

* Superior 1/c vein (™40 4™ :
- Q‘\ghic — QZ%OS vein.
- Left —» Lt erachiocephalic vein.
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Bronchopulmonary Segment (BPS) 00:24:00  _____ RO e e

* Portion of \ung oevroted bﬂ I ’cer’ciourg bronchus.
C Q'\gh’c \ung 10 BPS, Lett \ung 1 9 BPS,

\ Ter’ciar5 bronchus

Pulmonary A : — |\ , —— Bronchial A.
* Deoxygenated (Tl respirotory
blood to alveoli. bronchiole)
* Till alveolus.

F T Visceral pleura
Pudmonarg V. :

~7

Q Ox%ena’ced Pudmonourg sep’ca

blood to alveoli. (extension of
* Site : Intersegmental. Schemodic of BPS visceral pleuro)
Q'\Sh’c \ung :

* Right bronchus : Shorter; wider, vertically oriented — 1 chance of infection.
(Aspiration)
* Apical segment of upper lobe : Least vascular (Site for Te).

o Q'\Sh’c superior basal of lower lobe : Mmogt dependent BPS in supine position.

o Q'\Sh’c posterior basol segment of lower lobe : most dependent &PS in
s\’c’c'\ng/s’rand\ng.

Pericardial Sinuses & Interior of Heart 00:32:28

PERICARDIAL SINUSES

Ascending aorta GY)

Arteriol tube
’ Pulmonary runk p)

Tronsverse sinus

venous tube
Fibrous pericardium (Opened)

Oblique sinus gsophageal impression

SVC : Superior Vena Cova

IVC : Inferior Vena Covoo

SN | % PV : Pudmor\ourg vein
Sinuses of the heart

Tronsverse sinus :
* Continuous space b/w the arteriol § venous tubes.
* Surgjical importance : Site $or ligation of ascending aorta § pulmonary trunk.
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= - Anatomy

Oblique sinus :
* Cul-de-sac : Closed above.
* Space b/w the 4 pulmonary veins, behind left atrium.
* Allows expansion of left adrium without compressing esophagus.

INTERIOR OF THE HEART
Interior of Right Atrium :

(Zough onterior wall
Poxts {

Separoeced b5 eristo terminalis.

Site of SA node

Cristo. ferminalis
Tendon of Todaro

musculi pec’dnoed

Interior of Qish’c Ventricle :

Povts {
Smooth owcfé\ow'\ng port

separoeced b5 Suprowen’cr‘\cwar crest.

Smooth outSlowing part Onfundibuluny

Supra\/en’cricular crest
Trabeculoe carneae (Q'\dge/ br'\dge/ popillary muscle)

Cusp of tricuspid valve Rough inflowing part

Chordoe tendinoe
l Papillary muscles (Chordoe tendinoe attachment)

Prevents backSlow of blood
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Coronary Circulation

Thorax 15

00:45:20

Arterial Supplﬂ :

Rortic Sinus Circum$lex A.

Left rmavginal A.
(Obtuse marg\na])

Diagonod A.

Q'\Sh’t marg'\r\od A
(Aeute marginol A

Cordioc dominance :

RCA —> Q'\Sh’c dominance
Bosed on origin of PIvA {

Blood Suppl5 to the conduction s5s’cem :
* RCA: SA node, AV node, Bundle of His.
* LCA:RRB 5 LBB.

Venous Drainage :

Index :
* LCA:Left coronary artery,
® RCA: Q'\Sh’c coronary ar’cerg.
* LAD: Left anterior descending artery,
* PIVA : Posterior interventricular ar’cerﬂ.
* Right ®), Lett L),
Anterior (A : Aortic sinus.

Circum$lex ar’cerg —» Left dominance

Oblique V. of Lt. odrium/V. of

Anterior cardioc V.

morshal (minor mbwm@.

D‘\rec’dﬂ open into
righ’c odvrium

C,oronar5 sinus

great Cardioc V.

{

nccompcm'\ed b3 :
* Lt anterior descend‘\ng A
* CircumSlex A.

Posterior vein of LL. ventricle

Small cardiac V.

/

ﬂccompan'\ed bﬂ :

(minor ﬂ\bu&a@)

° Rt marg‘moJ A
® RCA.

Tributaries of coronary sinus

nmiddle coxdioc V. —» Accompanied
bﬂ : PIVA.

Note : Bnterior cardiac veins ore not tributaries of coronary Sinus.
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----- Active space ----- ABDOMEN

Inguinal Canal 00:00:15

Relations of \naudnod Conal :

Foscio transversolis (FT)

external obligue muscle (€M) Deep inguinal ring (DIR) —» Opening in FT.

Internal oblique muscle (o
Inguinal canal

Transversus abdominis (TA)
. Conjoint fendon
Arching fibres of TA § 10M—% : o — Superficial inguinal ring (SIR)
\l‘\o‘\nguunal NR
—- E Opening in £0M aponeurosis
: (20M.

external oblique
aponeurosis (ZOR)

DIR

FT

Arching Sbres of TR and 1OM

Conjoint tendon (CTD

q
N\ pefllected port of inquinal
: ligoment

|
SR

Transverse section of inguinal canal

Anterior wall :

* external oblique aponeurosis.

* Internal obligue muscle (on.
Posterior wall

* Fascia fransversalis (FT).

* Conjoint tendon.
Roo? : Arched fibers of intermal obligue § transverse abdominis (TA.
Floor :

* Inguinal ligament.

* Lacunoy \'\gament
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Abdomen 17

Peritoneal Folds 00:06:30 Active space

Foleiform lisamen’c :
connects liver to
onterior abdominal wall.

Lesser omentum

v

Gxas’crosplemc l'\SamenJc : Free marg'm

connects spleen ond stomoch. Bile ducts

Hepadtic ar’cer5 Portal triad

Portal vein
Sp\enorena]

\‘\Samen’c
Rt. suprarenal 8|ano\

epiploic Loramen :

Rt. K'\dneg

Connection b/w greater T, body e
sac g lesser sac.
P SP\een L : Liver
ST : Stomach IVC @ Inferior vena cova
Contents :
Peritoneal fold Contents
Falciform ligament Ligamentum teres Remnant of le®t umbilical veirn)

® Splenic arter
Spler\orer\od/ lienorenal ligamen% P_ N J
* Tail of pancreas

o ® Short 8as’cr‘\c ar’cerg
Sostrosplenic hgamen’c o
* Left gastroepiploic artery

v v

Free margin : Attached mayrgin :

Lesser Omentum * Hepodic artery ° Left guastric artery
* bBile duct 0 Qigh’c gastric ar’cerg
* Portal vein

gpiploic Foramen/Foramen of Winslow :

Bile duct

Anterior Hepoec\c our’cerﬂ

Portal vein
Rt. suprarenal Sland Posterior

T vertebral bod3
1a

Tronsverse section of epiploic Loramen
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18 - Anatomy

Roo% : Coudate lobe of liver

Floor : Ist part of duodenum
(Not pylorus of stomoch)

mMost dependent site of peritoneal ca\/'\%g B

Supine Hepoecorenod pOuch of morrison

Females : Rectouterine pOuch
S'\H'\ng/ S’cou‘\d'\ng {
mMales : Rectovesical pOuch

Phrenicocolic Ligamen{: g
* Connects diaphmgm fo splenic Sexure of colon.
* Responsible Lor spleen being directed toword r\gh’c ilioc fossa in sp\enomegalg.

Perineum 00:17:50
Pelvic D'\mphrasm g
Superior-most layer of perineum, that separates the pelvis from perineum.
Cornponen’rs : |

Pubococc%eus \\\ococcﬂgeus \sch\ococc%eus

modifications of pubococc\jgeus :

I. Pubourethralis

Pubococc,%eus
Levodor ani
a. Pubovagmahs \\‘\ococcﬂgeus
2, Puborectalis \Sch'\OCOCCBSGUS

:

nmuscle of continence

(Maintain anorectol ang\e)

Anatomy Revision « v4.0 « Marrow 8.0 * 2024



Abdomen - 19

urogenﬂ:od Diaphmgm 5

Inferior layer of Bulb § bulbospongiosus <)

wrogen‘\’coJ diaphmgm

(Perineol membrone) crus § ischiocavernosus (0D

Superficial fransverse perineal
muscle (TP

Perineal bodg

external anal sphincter (2A9)

Inferior layer

urogen‘\’cod d‘\ap‘nmgm

(inferior layer) 1S
BS
Levodor ani
STP
Perineal bod5
Pelvic d’\aphrogm SAC.
Perineal 600\3 :
Paired (4 : Unpaired (8 :
l. Super%c\od fronsverse perinei. I external anal sphincter.
a.Deep transverse perinei. a. Longjitudinal muscle of anal canal.

2, 6ulbospon8\ows.
4, Levotor ani.
Note : 1schiocavermosus is not a part ot perineal boo\g.

PERINEAL POUCH

P e clhiog

11
11

Scarpals fascia

Transverse perineal /

l'\gamer\%

Inferior lager of urogenital diaphmsm
(Perineal membrone)

Deep perineal pouch &/w superior §
inferior laﬂer of urogen'\’coJ d\aphmgm.
Superficial perineal pouch : Below

Dartos muscle § fascio: the perineal membrane.

colle’s fascio
poundaries of deep per'\neod pouch
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20 - Anatomy

extrovosation of Urine :

\ijrg to

v

membranous wrethro

.

v

pulbar urethro

:

Deep perineod poach Super%ciod per‘meal pouch
/% deficient anterior wall
extrovosodion of urine into :
Serotum —» Anterior albbdominal wall —»Thigh.
Contents :
Deep per'meod pouch :

°* mMembranous urethro.
° external urethral sph‘\nc’cer.
* Bulbourethral (Cowper’s) gland (male).

Superficial perineal pouch :
* &ulb of penis § bulbospongiosus.
* Crus of penis § ischiocavernosus.
* Super%cial fransverse perinei § other muscles below perineal membrane.
* Bartholin’s gland (Femoles).

ISCHIORECTAL FOSSA/ISCHIOANAL FOSSA

Obturotor internus

Pudendal conal

Levotor ani

Ischiorectal fossa

ext. anal sphincter (ep)

Coronal section
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Levotor ani Anal fascio

S Lunate fascio

~—— Obturotor fascio

¥ Obturotor interno

o~/ \
Pudendal canal contains :

® Pudendal nerve.

Perional fascio

° Intemal puder\o\al vessels.

Contents :
l. Fot
a. Inferior rectal nerves § vessels
2, Pudendal canal § its contents

Applied anoecomg :
Drainage of Ischiorectal fossa abscess :
* Risk of njury Yo inferior rectal nerves § vessels (0/t horizontal course)
* Horseshoe recess : Communicodion of both IRF —» Spread of IRF abscess
Yo the C/L side.
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HEAD, NECK AND FACE

Cranial Nerve Nuclei & Columns 00:00:10
CRANIAL NeRve COLUMN
eflerent pSSerent
ase ave ave GVA § SVA A <A
n al h
F Argrgest are Seneral Vision,
muscles ) General )
extraocular § o ) Smooth muscles | sensadions ; olfaction,
Supply (mastication, faciol ) sensodions $rom i
fongue muscles ) 2 glands Lrom viscera + hearing §
expression, polate, bod5 wall
toste bolance
pharynx, loryno
@ ' GGuperior mesencephalic| CN TN :
collicwus) _ No nuclei
mMidbrain @ =cdinger
® v (interior westphal
colliculus) CN VI
. v . XN PT\ﬂC\PQl
cons | @ viFacial E sensory
colliculus) ® . . G
Spinal
b3 Dorsal P
% nucleus
X\ nucleus of NTS
mMedullo X vestibulo-
4 Tr'\geminod cochlear
Nucleus ambxguus . —_— nucleus
Index :
G52 : general somatic efSerent. &SA : general somatic ofSerent.
Sve : Special visceral eflerent. SSA : Special somoadic ofSerent.
ave : general Visceral efSerent. SSN = Superior sod‘\\/oecorﬂ nucleus.
GVA : general Visceral afSerent. &N = Inferior sah\/oecor5 nucleus.
QVA : Somadie visceral afSerent. NTS @ Nucleus tractus solitarius.

Pamsgmpa’che’dc cronial nerves :

°

gSg, gve.

* Vi\
* X ~SVE, GVE, VA, SVA, 6SA.

* X
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general somatic afSerent : Trigeminal nuclei — 2 ports. Active space —-—
| @ Povrt Function Locodion
Propr\ocep’ﬂor\ :
@ A * mediates jow reflex ) )
R mesencephod\c o o mMidbrain
O Or\|5 site in CNS con’cour\\rxg
@ pseudo-unipolar neurons
3. Principal sensory Touch g pressure Pons
3. Spinal nucleus Pain § temperoture medulla

Note :
Any nerve carrying general sensodions $rom bodg woll can enter the trigeminal
nucleus. gg

* Arold’s nerve.

° C—.dossophargngeal nerve (Propr\ocep’don $rom s{'ﬂlopharﬂngeus).

Pams\tjmpa’che’cic G‘anslion g

ave
(PamsBmpoeche’dc Ganglion Supply
column)

midbradin :

. I\ nerve ‘ { Sphincter pupillae

. i 1 ciliaris muscle
(‘,\harg Sanghon

8dinger wes’cphod

Pons :

S .
Greoter Peho ol N { Locrimal 8\&1 e}
VI nerve

P’cer%opoda’dr\e Sanghor\
, Submandibulor §

Chorda. tumpani N sublingual gland
JTP Submandibulay
gcmghor\
IX nerv
1SN . MR ‘ { Poarotid glond
Otic 8cm8hon
medullo :
Smooth muscles §
X nerve

< glands of thorax
2 obdomen

Dorsal nucleus of X
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Anatomy

PamsBmpo@che’cic outflow : Cronio-sacral

"

CAL W, VI, X, X

24, 52, S4.

55mpod'hehc outSlow : Thoracolumboy —» TI to LA.

RruLe OF I7

Lesion @ X + VI\

Lesion : X\ + V

Deviodion : Contraloteral deviotion

Deviation : Ipsilateral deviadion

o Q'\gh’r X nerve lesion

Deviation of
wulo. to the left.

O Q'\Sh& VIl nerve lesion

Deviadion of facial
muscles 1o the left.

* Left X\ nerve lesion

On protrusion, deviation
of tongue fo the left.

* Left Vv nerve lesion

Deviodion of
Jjow to the left.

Deep Cervical Fascia

00:29:11

ijers :

\rwes’dng lager

Pretrocheal lager :
encloses ’dngroid 8\and

Carotid sheoth

Prevertebral lo%er

Nerves enclosed :

Recurrent Iarﬂngeod nerve :
Tracheoesophageal groove.

X nerve : Inside cavrotid sheath.
ngpod'hehc chain : B/w carotid
sheath § prevertebral fascia (PVP.
Phrenic nerve : &/w PVF §

scalenus anterior.

Cervical nerves : &/w scalenus
(Roots of anterior § medius.
brachial plexus)

Tronsverse section of neck
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Head, Neck and Face - 25

Danger Space of Neck : R — AN GRG0 e
* Between alar fascia § prevertebral foscia.

euccophargngeod Lascio
extension of pretracheol Lascio

* Open below till d‘\aphmgm.
Infection/abscess can descend Retropharyngeal space

down o pos’cerior mediastinum Alar fascia : Anterior

i loayer of PVPE)
Dﬂsphag’\a = dﬂspnea, Danger space of neck
Prevertebral fascio. (PVF)
Carotid Sheath :
Receives contribution from Investing \ager.

Pretrocheanl \aﬂer.
Prevertebral \aﬂer.

Contents :
. Common Carotid Artery (CCR.
3. \nternal Carotid Artery (CA.
3. Internal Jugular vein (UV).
4. X nerve.
S. Troversed b5 1%, X1, X\ nerve in the upper part.

Relodions :

Anterior : Ansa cervicalis

07 Posterior : ngpa’rhe’c‘\c chain

\n\/es’c‘\ng Layer :
Rule of &
* a muscles : Sternocleidomastoid § trapezius.
* & glands : Parotid § submandibulay.
* aligaments : S%Blomcmdibudox 2 sphenomandibulay.
* a spaces : Suprasternal § supraclaviculay.

3 pulleys : Digastric § omohyoid.
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Cavernous Sinus & Muscles of Mastication

00:39:45

Covernous Sinus :

BSOS ¢ Superior : Optic nerve g optic chiasma
P‘\’cui’carﬂ 8\&:\0\
ii2eel erat] Loteral wall
600\5 of sphenoid
\ VI
Contents : ca
* Internal Carotid artery acm.
* cN VI (B%Sected in cavernous sinus thrombosio).
Applied anatomy : Rupture of ICA —» Covotidocavernous fistulo
Pulsations from ICA
tronsmitted to cavernous sinus
Pulsadile prop’cos‘\s.
muscles of Mastication :
Insertion : Mondible.
muscle Temporalis masseter medial pterygoid Lateral pterygoid
. —
Function
glevation
glevodion § (Strongest muscle | elevation (Mair, | Protroction §
retroction of masticokion) Protroction depression
Note :

Articular disc of TMY (Temporomand\bujar

joinD : extension of tendon of lateral pteryopid.
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Triangles of Neck 00:47:37

D'\Sas’mc ‘criang\e : Submaoandibulor Sland

/

Closely related to lingual nerve : m/c nerve injured during
submandibular/wWharton’s duct Sx.

Posterior Tr'\angle of Neck :

Contents :
areot ouriculoy nerve.

spmod accessorg nerve.

mastoid
division

Focial
division

areat Puriculor Nerve (GAND :
® Root value : C4-Ca.
* Runs with elv.
* Supplies:
- ear lobule.
- SKin ot angle of mandible § parotid region.
N ° Freﬂ’s sgr\drome : Auriculotemporal nerve ®TND
communicates to &N (/o).

‘\\\um«(m\

Note : ATN '\nJ'urﬂ dur'\ng pouro’dd X

/

Sensory loss on upper 3/3 of auricle § temple.

Spinal accessory nerve :
* Supplies sCm g trapezius.
* Runs b/w investing layer § prevertebral loyer.
* Injuryin posterior ’criangle —> SCM spared.
* Trapezius abSected D‘r\?%iwl’rB in
- Shrugg\ng of shoulder.
- Retraction of scapula.

- Overhead abduction
winging of scopula.
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28 - Anatomy

_____ Active space - Skull Foramina & Pterion 00:55:40

Foramen Lacerum :
Formadion : Space left in b/w the Sollowing bones.
.. Sphenoid bone. Foramen lacerum
3. Apex of petrous temporal bone. Jugular foramen
3. Basilar part of occipital bone.
Contents :

True content : Skull Soramina

. mMeningeal branches of ascending pharyngeal artery,

. EMISSArY veins : Connects cavernous sinus to p’cer%o‘\d venous plexus.
Portial content :

l. ICA.

a. ngpoeche’dc plexus.

2. Deep pe’crosal nerve. Vidion nerve
4, greoter pe’crosal nerve.

Jugular Foramen :
/W petrous temporal § occipital bone.

Contents :
Inferior petrosal sinus
O X : Separote dural sheath
Common dural sheoth {< mMeningeal bronch of ascer\o\'\ng
X\

Phargngeod 5 ocCipital ar’cer5

S\Smo'\o\ sinus

\dentification of Cranial Nerves with Dura. Moter Intoct :

Human foetus, 3 p e — 1\
19-20 weeks 3, P

Anterior clinoid process

ANTERIO : il

AL "
Fossa & % 'y \ \V

V¢ Longes’c intradural nerve

MIDDLE%
CRANJAL
FOSSA

VIl § VI 2 Internal acoustic meotus
A [ - X, X, X1 : Jugular foromen

POSTERIOR™ ’ ¢ :
CRANIAL s ' ] - X1\ : HBPOS\OS&OJ canal

FOSSA
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PTeRion Active space -----
Formadtion :
Meeting point of 4 bones :

I. Frontal bone a. Parietal bone

4. Squamous part
of temporal bone

3. @reoter wing of sphenoid

Structures Lying Deep ‘o Pterion :
. Anterior division of middle meningeal artery romm.
a.middle cerebral vessels.
3. Sylvian fissure.
4. Insulo.
S. Broca’s motor speech area (On the €.
b. Lesser wing o% sphenoid.

ﬂpp\'\ed ano@comﬂ :

Fracture ok p’cer‘\on
Rupture of anterior divigion of mMmMA

extrodural haemorrhage.
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..... Active space ----- NEUROANATOMY : PART 1

Spinal Cord Tracts 00:00:10

ASCENDING TRACTS

Fasciculus gracilis (BD)

Dorsal column tracts
Fasciculus cuneotus (UL

Run on the same

Dorsal spinocerebellar tract side of spinal
Spinocerebellar tracts cord.

ventral sp‘mocerebe\\ar troct

Loteral sp‘\r\o’chalam‘\c troct

—>» Decussote.
Anterior sp‘\r\o’chajamic troct

Troct Function
® Conscious propr'\ocephon
Fosciculus grocilis (Lower Limb) e Fine fouch
® Vibrotion

° S’rereognos\s

Fosciculus cuneatus (Upper Limb)
® MmMinoyr : Pressure

Dorsal sp'\nocerebel\ar froct

UNCOoNSCIoUS propriocep’don
ventral sp'\r\ocerebel\ar troct

Laderal spinothalamic roct Pain § temperoture
Anterior spinothalamic tract Crude fouch § pressure
Spinothalamic Tract (STD :
inal leminiscus nMedial leminiscus
Level of injury LosS of function P
Brainstem c/L Brainstem
Spinal cord c/L AA 4
At the level of entry of tract /L el S ABSSHEr ST
i
1
1
1
1
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Neuroanatomy : Part 1 - 31

Appheo\ aspect :

Brown sequard syndrome

}

Involvement of Lateral/Pnterior spinothalamic tract (ST

{ }

At the level of lesion Below the level of lesion
/L loss of pain, temperature, C/L loss of pain, temperature,
crude touch, pressure crude touch, pressure

Dorsal Column Troct OCT) :

Nucleus Sracms Nucleus cuneatus

nMedulla

Fosciculus cuneotus

- ———
|
|

\l———/
|

DCT injury —> 1/L loss conscious propioception, vibration, s’cereognos‘\g,%ne touch.

sP‘mocerebel\our Troct :

) Superior cerebellar peduncle

~

A D

Inferior cerebellor peduncle

\
7
AN
4

SN—1
|

njury to spinocerebellar tract — 1/L otaxio, loss 0% unconscious proprioception.
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DeSCeNDING TRACTS
Corticospinal Tract csn)/ Pyramidal Troct :

Responsible Lor \/olun’carg movements
Lateral CST : Limb
muscles

Anterior CST : Axial
muscles

Covrtex

Lower medulla oblango@ca PBramidaJ decussodion

A

LN

LN
LN

Applied aspect : 4 _ 4
At the level of lesion —» I/L Slaccid paralysis
6rouon-$eguaro\ SBndrome —[:
pelow the level of lesion —» \/L spastic paralysis

Brainstem 00:22:40

VENTRAL ASPECT OF BRAINSTEM

Cerebral peduncles
(Crus cereb)

Interpeduncular Lossa

CN W & Content of interpeduncular Lossa
CN IV : Dorsal aspect of brainstem

CN V : Ventral aspect of pons

CN VI

CN VI\ Pon’ro—medul\argjunc’c\on
CN VIV

CN IX

CN X Loteral
to olive

medulla oblongoeca |

ST CN X1 (Spinal accessory nerve)

CN X (HypoglossoD) —> &/w pyramid § olive

Cranial nerves emerging Lrom ventrol aspect of brainstem
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DORSAL ASPECT OF BRAINSTEM Active Space —en-

Superior colliculus (Connected to L&)
Corpora. quadrigemina.
Inferior colliculus (Connected to Meg)

Index

L&® : Lateral geniculate bodg.
M : Medial gen\cwa’ce bodﬂ.
SC = Superior colliculus.

IC : Inferior colliculus.

Floor Of IV Ventricle/Rhomboid Fossa. :

Superior cerebellar peduncle culeus limitons

Inferior cerebellor peo\unc\e Fociol colliculus

H lossal tri |
Vestibular friangle Ypogio et

ngod ’criangle

Focial colliculus :

* glevation produced by the intermal genu of facial nerve around the abducent
nucleus.

* Injury to focial colliculus : AFSects VIV nerve > VI nucleus

:

nmuscles of faciol expression > Lateral rectus

VI nucleus

® | nucleus

V’ | ner\/e

Cranial nerve nuclei present deep 1o IV ventricle : Vi, VI, X, XI\.
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34 Anatomy

Leminisci

00:38:24

nudi&org Podthuoaﬂ :

nMnemonic : € COLI MA.

gighth nerve —» Cochlear nucleus Decussotes

Superlor O\Narg nucleus —» Lateral leminiscus

:

(spiral Sangl\orD
F\ud'\’cor5 cortex «—— mediol geniculo@ce bodg <«— Inferior colliculus

r-\rrangemen’c In The Brainstem :

Lateral lemniscus

§

Sp'mod lemniscus

Tt rigem\nod lemniscus

medial lemniscus

\qurg g
Leminiscus Clinical $eotures
Loderal leminiscus /L hearing loss
Spinal leminiscus c/L loss of pain § temperoture @elow face)
Trigeminal leminiscus c/L loss of sensations $rom Sace
C/L loss of :
* Touch
medial leminiscus * Conscious proprioception
(Anterior STT § DCT) * Pressure
® Vibrotion
® Stereognosis
&xamples :

Feotures

Probable Diagnosis

Abducens/Faciol nerve polsy +
c/L loss of sensations

Pontine sgndrome with involvement of medial leminiscus

Tongue paralysis + C/L loss of
conscious proprioception, Vibradion

medial medul\arg sgndrome

dysphagia, dysarthria (X, X, XD +
/L loss of pain § temperature

Loteral medul\arg sgno\rome

Prosis O\l nerve pajs5) +
c/L loss of sensations

penedict sgndrome
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NEUROANATOMY : PART 2

Cerebellum 00:00:05

Loyers of Cerebellar Cortex :
Outside

A Y LR

s ANY N Y 7 /S B (e o
i RS

Molecular layer;
1

...............

Ny ol v < Larges’c cells
—— :'_Ee:'sin.is_ee_'h—i. E
e Climbing fibres Ly, e2¢orent Srom cortex

S -~

Granule cell —i—»OnB excitator Y cell
Golgi cell !

Mossy fibres

1

1

J
~

_______________

Mossy fibres Climbing fibres

v
Inside
Deep cerebellar nuclei (n white motter)
nMnemonic : Doctor eot §ood Food
Loterol ® Dentote (Larges’c) %
* gmboliform
Nucleus 'micerpos\‘mg
* globose
medial ° Fas’dgiod
eflerents from cerebellum
Aflerents :

Gronule cell

Cerebellar 3lomerudi

C,l'\mb'\r\g fbres Y

[ Mossy Rbre
A Purkinje cell
I
Chmb'\ng Sbres : mMossy [bres :
* Terminates in moleculor \ager * Terminotes in 8mnudour lager
O gq O g 8\/@@ other troct

— Olivocerebellar tract
- Paroolivocerebellor tract
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36 - Anatomy

Cerebellar Peduncles :
|

v ! v

Superior Cerebellar middle Cerebellar Inferior Cerebellar
Peduncle (sCP) Peduncle (McP) Peduncle (CP)
Cortex
Thalomus Dentotothalamic tract §
Z: ; ‘5 Dentotorubrothalomic troct ocp
MB o— ) & { ! Jéé Ventral spinocerebellar tract
PONS .-<(‘,or’dco ponto cerelellar tract : MCP
MO Qemodn'mg trock : \CP
A
COr’c\cosp\naJ froct
Sections of the Brain & Blood Supply 00:15:50
Sagjittal Section :
3 ventricle area .
=~ Corpus collosum
Sep%um pel\uc\dwn : < Fornix o
Seperates the a lateral ventricles Nl [/ A& S Choroid plexus
Anterior {An’cerior commissure Habenular commissure A
wall  Li_gmina terminalis Pineal gland HEsEEtec
(Cronial most end of newral tube) =, ¥ \ . Posterior commissure =
' = Aqueduct of Sylvius
e . .
Op’nc chiosma
\r\?'und\bulum ThOJQmLLS Lokerol

mammi\\ar5 boo\g H&po{'halam\c suleus wall

Floor < posterior perforating Hypothalamus
Substance
Tegmentum of
\_ midbrain

Relodion of 2 ventricle
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Neuroanatomy : Part 2 37

Transverse Section: Active space -----

Anterior horn of Lv

Forceps minor (Connects genu to $rontal lobe)

Lentiform nucleus

G:\enu

Head of caudate nucleus
Internal capsule
Thalamus

, Splenium

nsulac

Posterior hom of LV

Tape’cum Forceps moyor (Connects Splenium to oc(‘,'\pi’(od lobe)
* Lateral to posterior horn
* Connects to ocCipital lobe §

lower part of temporal lobe

Corpus Collosum :
Ports : Fibres :
Body * Forceps mMajor.
* Forceps minor. Commisural fibres
Senun .
Splenium * Tapetum.
Rostrum

Internal CAPSuJe :

Major tracts :
Anterior limb

Corticonucleoar tract

(UM of cranial nerves) S

Posterior limb (PL)
C,orhcosp\r\od troct

(Anterior /2 of PL)
Retrolentiform part

Op’dc radiodion

Sublentiform port
nud\’cor3 rodiodion rorm p

Blood Supp15 :
e :]—»(‘,harco%’s our’cerg —» Bronch of mCA.
® pPosterior limb
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Floor <

Anatomy

Coronal Section :

,— 60d5

Heod Coudote nucleus

Thalomus

Corpus callosum —» Roof
Septum Pel\uC'\dum —» Medial wall

Loteral ventricle

r 600\3 of caudote nucleus Internol capsule

Thalamo-striate vein Lentiform nucleus

Fornix (4 in number)

Insular cortex :
Thaolamus - .
Choroid plexus Hidden gyrus —> Seen on opening
\ (QOugh oreo) lokerol suleus.

3 ventricle

Relotions of loteral ventricle

Fornix :

Corpus collosum

Loteral ventricle

mammil\ourg boo\5

H'\ppocampus

Terminadion

Origin
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Neuroanatomy : Part 2 - 39

gLoodb suPPLY Active space -----
Corpus Callosum :

600\5

Sp\en'\um

genu

ACA
Rostrum

Blood Suppl5 ‘0 the Cortex :
Porocentral lobule

Areo. of MCA

Supplies inferior
surface of temporal

g ocCipital lobes

Superoloteral surface medial surfoce

Areo Blood supply

* procals area (44, 45)
* Wernickes area (34, 20, 40)
* Visual cortex PCA
* Lower limb (Sensory § motor)
Paracentral lobule (Highest centre for

micturition § defecodion)

MCA

ACA
npplied aspec’c :

ACA stroke —»> C/L LL paralysis,

Incontinence
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_____ Active space - Thalamic Radiations Projecting on Cortex 00:53:02
Nuclei § their Output :
notor, cortex
Premotor area Sensor5 cortex
1 A
10
.
Y
~ Auditory cortex (41, 43)

L Visual cortex (17, 18, 19)

Superior thalamic Inferior thalamic
rodiation rodiotion
Anterior thalomic Posterior thalamic
rodiodion rodiodion
ATN mod

LS

Internal medul\cxrg lamino.

VA WL VAL vPm
Nuclei § their Input :
Nuclei Input
ATN marnmillary bodies —Y% > marnmilo—tholamic ract
ventroanterior (VA &lobus pallidus —Y% » Pollidothalamic tract

ventro lateral (VL)

* Pentato—thalomic troct
* Dentoto-rubrothalamic troct

Ven’cropos’cerola’ceml °* medial lemniscus
(P * <pinal lemniscus

Sensodions from limbs

Ventroposteromedial | * Trigeminal lemniscus : Sensations from mouth § face

(very * Nucleus of Tractus Solitarius : Visceral sensations
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UPPER LIMB: PART1 Active space -—---

Brachial Plexus 00:00:05

Root value : CS, Cl, CT, C8, TL.

Formadtion :

Qoi)’cs

Truir\Ks

Divisions r\io branches
Cords : Bosed on relotion to ax'\\\arg our’cerg
Lo@cirod Pos’cierior me}\iod
musculocu’coieous nerve  Radial nerve Ulnar nerve

Note :

mMedion nerve : Lateral + medial cord.

Lower trunk

mMiddle trunk é,

upper frunk
Dorsal division . 4" SR
Vventral division //- , A
‘/ " [ c8
Loterol cord g \‘
) ‘ / »-A\. ~— mil

Posterior cord
<
L Dorsal division

Formadion of brachial plexus

nMusculocutoaneous nerve

medial cord
Radial nerve:

medion nerve

ulnar nerve

Anatomy Revision ¢ v4.0 » Marrow 8.0 - 2024



42

Anatomy

Injuries To The Brachial Plexus :

erb's polsy Klumpke’s palsy
Level of injury upper trunk Lower trunk
Root value Cs, Clo 8, T
. Axillary N. (€S, C) I. Ulnar N. + median N. + Rodiol N
Deltoid. * Intrinsic muscles of
a. Musculocutaneous nerve hand (Interossei §
, (s, Clo, CD :
Nerve involved § lumbricals).

nmuscles ofSected ]
a. Tl sgmpoﬂchehc N

Biceps (CS, Co.

erachialis (€S,C0).

* Corachobrachialis * Spared
d/t C7 innervadion.

ngpa’chehc loss on face.

Policeman’s Jc‘\p/ Waiter’s

tip hond/Porter’s tip hand I. Complete claw hand

De?orm‘ﬂcﬂ 5 de?ormi’cﬂ : * Hyperextension ot MCP joint.
manifestodion * pdducted shoulder. * Flexion ot IP joint.
* extended elbow. 3. Horner’s swxdrome.

* Pronoded foreorm.

Clavipectoral Fascia 00:13:15

Pectoralis minor
muscles enclosed {
Subclovius

extensions *
Clavipectorol Loscio

* Superior Continues with '\n\/es’dng \ager

Subclovius (Posterior layer) 0% deep cervical $ascia.

(RS in s * Inferior : Suspensory ligament of axilla.

Suspensor3 |\8amen’c

| ) of axillo
Clavipectoral Loscio
| Clovicle | . ) i
T B <. hclovivs Structures piercing clavipectoral foscio:
a A A .. Cephalic vein.
— Clavipectorol Lascio

a. Thoracoocromial frunk.
2, Loteral pec’corod nerve.

4, Lgmpho@dcs.

mediol pec’com] nerve

Pectoralis minor
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Upper Limb : Part 1

Scapular Muscles & Cubital Fossa

SCAPULAR mMusCLeS

Note :

Levotor scapudae

Rhomboid minor
Rhomboid mojor

Supmspino&us

\n¥mspino¢us

Teres minor

Teres mqjor

Rotodor cufs muscles :

43

00:19:47 ----- Active space -----
Serrotus  Subscapularis :
anterior  Origin  Subscapular fossa.

Insertion : Lesser tubercle.

Costal surfoce of scapulo

l. Suprasp'\na’ms. 2. Teres minor.
a. \n¥msp'\na’cus. 4. Subscapularis.
nuscle Action Nerve supply
* upper fibres : Shmgg‘mg of shoulder.
* middle fibres : Retraction of scapulo.
Trapezius * upper g lower fibres : Ou@ard fo’coec'\on of scapulo Spinal accessory
(glenoid cavity rotated uptards) nerve
Overheod abduction.
Levator scopuloe glevotion of scopulo
) ) Dorsal Scapudar
Rhomboid minor

Retroction of scapulo. —> Downward rotodion of Sleno'\cL nerve <C/g>

Rhomboid MOoJor

Suprasp\noecus

0-15" Abduction ok shoulder

Infraspinodus

Teres minor

external rotation ot shoulder

Teres mo:jor

Internal rototion

Long thoracic nerve/

Serrotus anterior Nerve of Bell
o )an ‘ Overhead abduction )
AKA Boxer’s muscle \Q)urg
Winging of scapulo.
er 5 lower
Suloscapular'\s Internal rotodion ot shoulder Upper 1
Subscapular nerve
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44 - Anatomy

CUBITAL FOS3A
. nMedial : Pronodor teres.
poundaries
Loteral : erochioradiolis.
Contents :
mediol — Loteral : MRS,

°* medion nerve. * Biceps brochii tendon.

° rochiol our’cerg. O Super‘?\ciod bronch of rodial nerve.

Biceps brachii tendon medion nerve

Super%c\od branch of

radiol nerve Unar artery

Broachioradialis Radial ar’cer3

Cubital fossa

Intrinsic Muscles Of Hand

Brachial ar’cerg

Pronodor teres (Oblique)

00:35:25

Thenar Mmuscles :
. Abductor pollicis brevis
3. Flexor pollicis brevis median nerve
2. Opponens pollicis
4. Adductor pollicis — Ulnar nerve.

Nerve injury Function afSected

medion nerve

Oppositi £ thumb
(rrespective of site) pposttion or thum

Ulnar nerve Adduction of fhumb

Rodial nerve extension of thumb

Note :
Thumb movements @ Test all long nerves of upper limb.

ngothenour muscles :
l. Abductor d'\g'\’d MININIL.

a. Flexor o\‘\g\’d MINIMIL 4. Palmaris brevis.
(Subcutaneous muscle)
Nerve supp|3 : Ulnoar nerve.
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Upper Limb : Part 1 - 45

Flexor digjti minimi Adductor pollicis : &rasping § gripping action
Flexor pollicis brevis

Abductor digiti minimi Abductor pollicis brevis

Lumbricals :

Tendon to tendon muscle.

Origin : Flexor digitorum profundus (FOP.
Insertion : extensor digitorum.

Action :
* Flexion ot MCP joint. N L La . A
* extension ot IP joint. Sipinnote {LS L }ump\nna’ce 7 Median nenve
Uit nere Adductor pollicis (Ad.P)
FDP tendons
Interossei :
Polmar interossei (PD : Dorsal interossei (D
* 4 in number. ® 4 in number.
* Unipinnate * Bipinnate
* Supplied b5 ulnor nerve. * Supplied b5 ulnor nerve.

Action : Mnemonic
* PAD : Palmar interossei —» Adduction of ?mgers.
* DAB : Dorsal interossei —» Abduction of fingers.
Note :
* middle finger : Devoid of PI.
* Thumb % little finger : Devoid of DI.

middle %nger hos

Test: a dorsal interossei
® P): Cord test.

°* D 88ama test.

Palmoy Interossei Dorsal Interossei
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----- Active space ----- UPPER LIMB PART 2

Radial Nerve 00:00:08

Or'\g'm : Pogterior cord of brachial pleXus.
Root value : C, C,C,C, T,
Course and Supplg :

ECRL : extensor corpi rodialis longus
PIN : Posterior interosseous nerve

Radial groove

Triceps

©

Sup'\r\a’cor

©

PIN

eCRL —
Loteral ep‘\condﬁle

l Super%ciod bronch

extensor d\SiJrorum
Nail beds spared

medion nerve

Loderal 23X dorsum of hand
by superficial branch

Radial Nerve Injuries :

B Sodcurdag D —» Posterior Interosseous
A —» Crutch pods5 : . C —» Loteral o _
allon imr night palsy : condule Srocture | METVE MUY (m/c couse : Radiol
Sl Rodiol groove epieondy head $fracture)
. Pouvrtial '\qurﬂ :
Tr \ceps : . -
i elbow Slexed wWeakness in Not involved Not involved
in
Y elbow extension
. wWeok extension ot
wrrigt ) ) ) )
wrist drop wrist drop wrist No wrist drop
extensors )
d/t £CRL sparing
Finger ) . : i
extoncors F\nger drop F\nger drop Fmger drop F\nger drop
Super%c\od Sensorﬂ loss ok loteral Sensor5 loss ok Sensor5 loss ot
branch of 3 loteral 3 loteral 3K No sensory loss
radiol nerve dorsum of hand dorsum of hand dorsum of hand
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Upper Limb : Part 2 - 47

Note : m/c '\nJ'ureo\ mediol/laterol epicono\g\e Lrocture — Ulnar nerve.

Median Nerve 00:14:00

Rootvalue:C,C,C,C, T.

Course and Supp|5 :

Brochial ar’cerg

®

Pronator teres

RAIN
Flexor digitorum superficialis GrS)

Flexor digitorum profundus FoP —
(Loderal 1/2)

Thenar muscles

Flexor retinoculum

Polmar cutaneous bronch

(except Adductor pollicie) Digital branch
L‘l’ La
App\'\ed aspec’c : Carpod tunnel sﬂndrome.
| )
Digi’cod bronch ofSected Sparing of palmayr cutaneous branch

Sensory loss over digjts. (Super%c\al to Slexor retinoculum)

Sensodions of palm preserved,

Digjital branches
(Lokeral 2/ fingers : Palmar surface)

/ Polmoy cutaneous branches
(Loteral palmar area)

i

Cutoneous Su]opllﬂ ¢ Palmar surfoce of hand
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48 Anatomy

median Nerve \qurB g

A: Hiqher injury & : Lower injury

Thenar muscles Ape thumb deformity

while making o fiet:

* Pointing Index
FDS § FOP ¢ oInting Incex Ainger Spared : Absent pointing index/
OR

teral 1/ H ¢ benedicti
st Y * penediction hand : Connot 2152e) @ SN O

flex index § middle finger

Palmar cutaneous Sensor5 loss ¢ Lateral 2 1/a Spared= No sensory loss in loteral

branch polmar surfoce of hand 31/8. palmay surface of hond
Digital branches Sensory loss : Lateral 3 1/a fingers (Polmax surface)
Ulnar Nerve 00:28:00

Origin : medial cord of brochial plexus.
Root value: C,C, T.

Course and Suppl5 :
FCU : Flexor carpi ulnaris
medial epicondgle
Feu (Cubital tunned
N— FoP (Mmedial I/
Deep branch

G‘ugon’g conol

6rave5ard of Ulnar nerve N—————— polmaris brevis
L,L, Hypothenars
Interossei

Ulnar Nerve Injury :
Injury +o ulnar nerve ———Intringic muscles of hand injured

Unar claw hand
(Not complete : L, L Suplpl\ed by median nerve)

Unar paradox
Prominent : Lower '\Q')urﬂ Less prom'\nen% : H‘\gher ‘\qurg

FDP spared : more flexion ot DIP joint. FOP injured : No Sflexion ok DIP.
Test:
BOOK test — Froment sign ®: Curling of thumb while trying o hold the book.
/% compensatory action of Slexor pollicis longus).
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LOWER LIMB: PART1T Active space -—---

Lumbar Plexus & Iliotibial Band 00:00:20

LUMBAR PLEXUS

T)a * Not apart of lumbar plexus

l \|ioh5pogas’mc nerve
L
|

Psoas major I 7 ‘\' \ = § T
Genitofemoral nerve ’ U ; 5 NS \‘ A7 llioinguinal nerve
// k" - —LCNT (L3 - L2)

Femoral nerve

liacus

Obturator nerve
muscles thot help in

identificakion of
lumbaoy plexus.
App\ied cmoecomg : memlgia pares’che’dca.

* Occurs d/t compression of LCNT (Loteral Cutaneous Nerve of Th'\gh).

* Features : Sensory loss, tingling, numbness over loteral aspect of thigh.

Genitofemoral Nerve :
Pierces but does not supply psoas major (Does not obey Hilton's law.
eronches :

pronch Structure supplied Importonce

e ol | < over 2 ol Aricnal * pilerent for cremasteric reflex
emor in over femoral friongle
e 1. Anesthetized in femoral vein cannulation

Genital Cremosteric muscle efSerent for cremasteric reflex

\mpor’can’c Relations :

Tia

\l'\ohﬂpogas’cric nerve »Posterior relotion
o of Kidney,
Genitofemoral \homguunoJ nerve
TR genitofemoral nerve : Forms
ceeallzzel Femoral nerve posterior relation of ureter.
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50 - Anatomy

ILIOTIBIAL BAND
modification of fascia lota (Deep Fascia of thigh.
Origin : Tubercle of iliac crest.
Insertion : Lateral tibial cono\g\e.
mMuscle insertions :

l. Tensor fascio lota

a. Gluteus moximus

nppl'\ed r-\noecomg g

lliotibiol bond contracture lliotibiol bond.
& | ;
H\pjo'm’c : hneejo\n% :

FABER. position Flexion § external
* Flexion. rototion of tibio.
* Abduction.
* external rotodion.

Anterior & Medial Compartment of Thigh 00:12:45

ANTERIOR COMPARTMENT : FEMORAL TRIANGLE
Boundaries of Femoral T r‘\omgle :

Note : Hams’cr‘\ng :
“ - Hnee : Flexion.
Adductor longus L — ) - Hip : &xtension.

Floor of $emoral friangle :

Sovtorius ¢
Some as iliotibial < © Hipjo\nk : FABER.
bond contracture |°® rinee joint : Flexion.

Rectus femoris ¢
®* Hnee : extension.
* Hip: Flexion.

Vvostus  vostus
loterolis  medialis

medial boundarﬂ : mediol border of adductor longus.
Lokeral bOundarB : mMedial border of sartoriug.
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Lower Limb : Part 1 - 51

Contents :

Femoral nerve + $emoral sheath (3 + 2 + 4),
A8

I. Femoral nerve
Fermoral sheodh : Contents (Loteral —» medial)

v

SeniJco?emomJ nerve
Formaodion of femoral sheadh :
[: Pnterior : Foscio transversalis.
Posterior : Fascia ilioco.
Femoral Nerve :

* Content of femoral triangle, lies outside femoral sheath.
* Root value : La-L4 (Dorsal division of La-L4).

Trunk of femoral nerve supplies :

* lliocus.
® Pectineus.

Anterior division wpplg\ng sovrtorius

Posterior division supplies :
* Quadriceps.
° Hipjoin%.

Intermediote cutaneous nerve of ’rh\gh

mMedial cutaneous nerve of ’dn‘\gh

SaphenOus nerve
Great saphenous vein (Longes% cutaneous nerve)

npphed ar\oecomﬂ :
l. SouphenOus vein 3rod‘—’m8 — \qurﬂ to saphenOus nerve —» Sensor5 loss on
medial side of leq §

oot up to greod toe.

Cutaneous supply
of saphenous nerve

3. Referred pain of hip joint o medial side of leg § $oot : D/t femoral nerve.
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3. Femoral artery + 4. Femoral  S. Lymph node of Cloquet
Femoral branch of vein (®rains glans/clitoris)



52 - Anatomy

MEDIAL/ADDUCTOR COMPARTMENT OF THIGH
nuscles :

l. arocilis.

a. Obturotor externus.

3. Adductor longus.

4, pdductor brevis.

S. Adductor moagnus.

Nerve supply : Obturator nerve (Ventrol division of La-L4).

Anterior division J\ Posterior division

Obturotor externus

Pectineus

Rdductor longqus —@

pdductor RAductor magnus :

brevis

Hgbrid muscle —» Additional Supp\g b5

sciodic nerve.
Grocilis

Gluteal Region & Popliteal Fossa 00:30:28

GLUTEAL REGION

Gluteus medius

}Superior glu’ceoJ nerve

luteus moximus : .
& Gluteus minimus

B EE glukeal nerve Superior gluteal nerve { vessels

oI Piriformis : \dentification of gluteal vessels

* Pudendal nerve.

* Internal pudendal
vessels.

* Nerve to obturotor

Inferior gluteal nerve § vessels

Sciatic nerve

internus.

r-\pplied nnoecomg :

l. \Q;urﬂ to ischial spine ..
¢ Greoter sciotic noteh

Pudendal nerve '\Q')urﬂ

Perineal muscles affected. schial spine }P.\.r\l

(Level of coccﬂx)
Lesser sciodic notch
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Lower Limb : Part 1 - 53

a.Trendelenburgsign: Active space -----

Gluteus medius § minimus:

aT * Abduction.
liopsoas LT * Intermal rotation.
Flexion of hip Gluteus moximus ¢ Inserted
(main muscle) ok gluteal tuberosity,

* Injury to /L superior gluteal nerve.
* Injury to /L gluteus medius/minimus. Inability o abo\tmfc 1 internally rotate

°\/L greoter frochanter injury, i v
c/L pelvic drop. /L lurehing,
POPLITEAL FOSSA
Boundaries :

4 emitendinosus Superolateral : Biceps femoris
Superomed\od
Semimembranosus
Plontaris
Loteral heod ot Inferoloteral
Inferomedial o;;rr oo ‘uos
ocnem
mediol head of 3 :
3as’crocnem'\us
Contents :
l. Poph’ceod our’cerg.
Deep

a. Poph’ceod vein.
3, Sciodic nerve E Tibial nerve.

Common peroneal nerve. Super%c‘\od.
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----- Active space ----- LOWER LIMB PART 2

Arches of Foot & Ligaments of Ankle 00:00:06

ARCHES OF FOOT

Index :

T: Tolus

C : Calcaneum

N & Nawviculow

mC : Medial cuneiform

IC : Intermediate cuneiform
LC : Loteral cuneiform

Lisfronc \igamen’c

y

connects medial cuneitorm Cub : Cuboid
t0 base of a™ metatarsol
|
I\
W Metatarsols
\Y]
Dorsum of foot v
Bones mMadn joint
9 bones :
| .
nmedial * Naviculay. Talocalcaneonaviculor
longjitudinal arch * medial hal® of calcaneum. (®all § socket joint)

* |, 1\, Nl metatarsals.
* medial, intermediote £ lateral cuneitorm.

° IV, V metatarsal. Calcaneocuboid joint

Lateral e Cuboid. (saddle joinD

long'\mdinaj areh * Loteral half of calconeum.
LIGAMENTS
medial Side :
2 medial |'\8amen&g : I. Deltoid ligament :

. pPosterior Sbres 2. Plantor calcaneonavicular hgamen’c

* middle fbres
* Anterior fbres

(AKA Spring ligomend) :
* Present on plantar surface.
* extends b/w calcaneum §
naviculoyr ’cuberosi{g.
* Support head of Talus
Ligament tear —» Flot foot.

a. sustentoculum tali
® Sustaing tolus.
* extension of
colconeum. 2
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Lower Limb : Part 2 - 55

Deltoid \igamen’c :
S’crong ligamen’c of ankle thot prevents eversion njury.

Fibres Insertion Oriqin

Anterior | Navicular bone § spring ligoment
middle | Sustentaculum tali (Colcaneurmy | Tibial malleolus
Posterior Talus

Loteral Side :
Lokeral colloderal l'\gamer\’c of ankle : Formed bg 2 bonds.

. Anterior talofbular ligament :
mM/c injured in inversion injury ok
ankle (Plantar Slexed positior.

3, Posterior talofbulor ligament

a. Calcaneofbuloar ligornent

Tendons of peroneus lonqus { brevis.

Sole of Foot 00:12:55

MUSCLES IN THE SOLe OF FOOT
4 layers ®: Superficial — dDeep.

Nerve Supp|5 g
Tibial nerve
Flexor Retinaculum of ankle
medial plantar Loteral plontar
nerve (MeND nerve (LPND
Note :

* pdductors
C eip'\moeces Supp\'\ed b5 dominant nerve {
* Interossei

Hond @ Unor nerve.

Foot : Loderal plcm’car nerve.
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219 - Anatomy

1t Loyer : e Loyer :
Or'\g'm : Colcaneum.

Lumbricals
® LI:Unipinnote
* LA
e [ 4 Bipinnode

Abductor hallucis o L4

Flexor digit lonaus tend
Flexor digitorum brevis ©X0r Aigironeum 1ongus tendaon

Flexor digitorum accessorius /

Abductor d‘\gi’c‘\ mMinimi Quadrotus plantoe

e Loyer :

Adductor hallucis

Flexor hallucis brevis

Flexor d‘\SHﬁ MINIMI

Plontar interossei Dorsal interossei
(Unipinnate) ®ipinnote)

Sciatic Nerve 00:25:40

Root volue : L4, LS, S, 33, S3.

nuscle innervodion : Hams’cr\ng group.
Course:
* Sciatic nerve divides into 8 components :
- Tibial component.
- Common peroneal component.

Anatomy Revision * v4.0 » Marrow 8.0 + 2024



Lower Limb : Part 2 - 57

Sciatic nerve

Tibiol component Common peroneal —» Short head of
¢ component biceps femoris
Homstrings ¢ )/ \_
* Semitendinosus

* Semimembronosus

* Long head of
biceps femoris

* pdductor MOONUS
(Hamstring part)

Popliteal Lossa

TN

Flexor retinaculum

nMPN
LPN

Skin over mediol margin <— SQPhenOus nerve Sural nerve

Skin over loteral marg'\n
Division *
At pop\'\’cleod Lossa

' y

Tibiol nerve (TAD  Common peroneal nerve (@)

l ;

Plontar Slexors winds around the neck of fbulo

{ y

Deep peroneod nerve (DPND) Super%?\cial peroneod

l nerve (SPND
* pdorsiflexors. l
* Skin over Ifweb spoce. * cvertors.

o mogori’cg of skin
over dorsum of foot.
App\'\ed cmoecomﬂ :

* Nerve injured dur'\ng vein 8“0“%“8 {
Short saphenOus vein : Sural nerve.

EQUIN0 Vorus

* # Neck—> Injury to tLoss of dorsiflexion —» Foot drop
eversion ——» Inverted foot l

of fbula CPN

H'\Sh s’ceppmg Sout
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Greok saphenOus vein : SaphenOus nerve.



