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This book provides an update for medical students who 
need to keep abreast of recent developments. I hope also it 
will be useful for those preparing for postgraduate 
examination. 

This book is designed to provide a concise summary of 
anatomy, which medical students and others can use as 
study guide by itself or with readings in current textbooks, 
monographs, and reviews. 

Summaries of relevant anatomical considerations are 
included in every chapter, taking into account that this book 
is written primarily for those who have some knowledge of 
anatomy and physiology. 

The author is extremely grateful to all the contributors for 
the high standard of the new chapters, and hopes that you, 
the reader, will enjoy going through these pages as much as 
he had. 

M. El-Matary 
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_ ..... 

The Ilead and neck anaton1y is a 

cha I lenge because the region is packed 

with smal l, important structures. 

These structures are associated with 

the proxin1al ends of the respiratory 

and gastrointestinal systems, the 

cranial nerves, and the organs of 

special sense, all of which are found 

within the region. Dissection of the 

head and neck provides a special 

problen1 in that peripheral structures 

must be dissected long before their 

parent structure can be identified. 
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• Jugular foramen 

Glossopha,yngeal nerve (CN IX) 

Vagus nerve (CN X) 
Internal carotid artery 

Spinal accessory nerve (CN XO ~ 

1n1ema1 Juglllar vein • S . .: •· :a~ 

Superior ganglion or vagus nerve 

lnfenor gangllon or vagus ne 

• The jugular foramen transmits: 

Internal jugular vein. 

Inferior petrosal sinus. 

Glosso-pharyngeal , vagus and accessory nerves (IX, X, XI). 

• A tumor invading jugular foramen may lead to: 

Loss of taste sensation from posterior ½ of tongue. 

Increased intra-cranial pressure. 

Paralysis of muscles of soft palate. 

o The vagus lies most medial in the foramen. 

Internal branch 

External branch 

o Glosso-pharyngeal nerve & inferior petrosal sinus exit from the anterior 
compartment of the foramen. 

o Vagus & accessory nerves exit from the middle compartment. 
o The sigmoid sinus exits from the jugular foramen to become the 

internal jugular vein. 
o Tympanic branch of glosso-pharyngeal is called Jacobson nerve. 
o u ular fora men s ndrome: 

• This syndrome consists of involvement of the IX, X & XI cranial nerves in 
the jugular formamen due to: 
1. Neurofibroma of the nerves. 
2. Extension of intracranial meningioma. 
3. Thrombosis in IJV 
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THE SCALP 

Loose areolar It is the soft tissue covering the skull 
vault. Aponeurosis ussue Pencran11111 

• Structure: s1aye,s: 

1. § kin: rich in hair follicles & sebaceous 
glands. 

2. ~ onnective tissue (dense & fatty): 

• Blood vessels are located primarily 
in this layer. 

• When injecting local anesthetic, the 
tip of the needle should be inserted 
in this layer. 

3. ~ poneurosis: flat membrane. 
4. [loose areolar connective tissue (the 

dangerous area of the scalp): allowing 
free mobility of the 1st 3 layers on the 

Skln 

Connect1Ye 
tissue 

(epleranl3Q __ _,. __ 

underlying periosteum. A.Supero1atera1111ew 

5. lieriosteum (peri-cranium): 

• Loosely attached to the bones, but firmly attached to suture lines. 

• Continuous with the outer layer of dura at the foramen magnum. 

Scalp AponeurOSls (eplefanlaJ) ~-w,: 

Loose areolar tissue ---.....s~ ~ 

Perictanhln 

Oiplof or parietal 

~~t 
A. Coronal Section 

Extent: 

Supef1o,' saglttal sblus 

1- Anteriorly ➔ eyebrows. 

ArachnOld 
grallJlallon 

Alxllloid 
;-><-.....--gram.titJoos 

Cerebral cortex 

FalX celffll 
(cerebnll fall) 

Cerebral rutery In 
I sutraracllnold Spaai 

eriofsa~alsilllS 

2- Posteriorly ➔ superior nuchal line & external occipital protuberance. 

3- Laterally ➔ superior temporal line, ear & zygomatic arch. 

-HEAD&NECK 

Pellosteal layel 7 Dura 
.~~ Menlngeal tayaj malet 

Arachnoid maier 
Pia mater 



Dangerous area of the scalp: • 
Dlploic vein 

emissary veins 
O\J'amatei 

Ceiebralveln Doral venous Slllus Skull 

Dural pannioo Pia mater 
Sut>aracmoid space 

This is the loose areolar C.T. layer. 

- It contains emissary veins 

Arachnoid ma1er 

- which connect scalp veins to the dural sinuses. 

Muscles of the scalp: • 
- Occipitalis is attached to the skull (at superior nuchal line). 

- Frontalis is not attached to the skull. 

- The muscles of the scalp are innervated by the facial nerve. 

Lymphatic Drainage Of The Scalp: • 
- To the superficial circle of LNs around lower part of skull ➔ deep LNs around 

carotid sheath. 

By trigeminal (5 ) nerve 
1.0phthalmic N. through 

• Supra-trochlear n. 
• Supra-orbital n. 

2.Maxillary N. through 
• Zygomatico-temporal n. 

3.Mandibular N. through 
• Auricle-tern oral n. 

By cervical plexus 
1.Great auricular n. 
2.Lesser occipital n. 
3.Greater occipital n. 
4.3rd occi ital n. 

Branches of ophthalmic a. of the 
I.C.A: 

Supra-trochlear artery. 
Supra-orbital artery. 

Branches of E.C.A: 
Superficial temporal artery. 

Branches of E.C.A: 
Posterior auricular artery. 
Occipital artery. 
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L.-J-.~L Postemr 
Lesser ocdpftal 

nerve (C2. C3) 

C. SUpertor View 

au11cular 
artery 

Thlro occlpltal nerve (C3) 

Arterial supply: blood supply of the skull is derived from: 

I. Internal carotid artery (ICA): 
• Supra-trochlear a. (branch of ophthalmic division of ICA) 

➔ supplies midline forehead. 
• Supra-orbital a. (branch of ophthalmic division of ICA) 

➔ supplies lateral forehead & scalp till the vertex. 

II. External carotid artery (ECA): 
• Superficial temporal a. 

➔ it gives frontal & parietal branches to supply most of the scalp. 
• Posterior-auricular a. 

➔ it ascends behind the auricle to supply scalp above & behind the 
auricle 

• Occipital a. 
➔ it supplies the posterior aspect of the scalp. 

Venous drainage: 
1- Supratrochlear vein } . . . . . 
2- Supraorbital vein Unit to form facial vein at the medial orbital margin 
3- Superficial temporal vein 
4- Maxillary vein 
5- Occipital vein 

HEAD & NECK 



Point~ of ~urgical lmportanc@: 

l!l The 1st three layers of the scalp are intimately united & should be 
considered as one layer 

► Surgical flaps of scalp during craniotomy :. 

• Comprise the superficial 3 layers. 

• They are turned downwards & not upwards (nerves & vessels enter 
the scalp from periphery). 

► Scalp hematoma: . 

• Subcutaneous hematoma is small, tense & painful. 

• Sub-aponeurotic collection of blood: may extend anteriorly to the 
eyelids forming black eye & posteriorly to superior nuchal line 
(attachment of occipito-frontalis). 

• Sub-periostea/ collection of blood: 
- Is limited by attachment of the periosteum to the suture lines. 
- Feels like depressed fracture due to fibrin deposition at its 

periphery. 
l!l The scalp has very rich blood supply, this explains: 

• Wounds of scalp bleed profusely. Bleeding can be stopped by compressing 
the scalp over the underlying skull bone. 

• Wounds heal well; minimal debridement is required & wound infection is 
uncommon. 

l!l There is no subcutaneous fat in scalp ➔ no lipoma. 

l!l Plentiful sebaceous glands make the scalp one of the most common sites for 
sebaceous cysts. 

[El Emissary veins do not have valves and open in the loose areolar tissue; 
therefore, infection can be transmitted from the scalp to the cranial cavity. The 
layer of loose areolar tissue is known as the dangerous area of the scalp. 

00 Metastatic spread of malignant lesions in front of the auricle is to the parotid 
and cervical groups of lymph nodes. The posterior part of the scalp is drained to 
the occipital and posterior auricular groups of lymph nodes. 

l!l Anastomosis exists at the medial angle of the eye, between the facial branch 
of the external carotid artery and the cutaneous branch of the internal 
carotid artery. During old age, if the internal carotid artery undergoes 
atherosclerotic changes, the intracranial structures can receive blood from the 
connection of the facial artery to the dorsal nasal branch of the ophthalmic 
artery. 
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Muscular Triangle 
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. . ' 

Orncti)od ---

Each side of the neck is divided into anterior & posterior triangles by the sternomastoid muscle 

Sternomastoid 
• Origin: 

• Sternal head: Manubrium sterni 
• Clavicular head: clavicle 

• Insertion: Mastoid process 
• Nerve supply: Spinal accessory n. _,,,,,., 
• A c ti on : Mand-Clio .....,......... 

- 2 muscles: flexes the neck 
1 muscle: bends the head to 
the same side & turns the face 
tO the opposite side 

Clinical notes: 

&omoc:klidomulOICl_,;- -

■ Torticollis is the deformity in which head is bent to the affected side while the face to the 
other side. 

■ Congenital torticollis is due to development of fibrous tissue in the muscle before birth. 
■ The sternomastoid tumor is swelling of muscles due to birth injury. It subsides gradually 

in majority of cases. 

Treatment is conservative. 

~urgical importanco: 
o Sternomastoid muscle has 2 ORIGINS, A triangle 

heads; where IJV lies "Can be entered by a needle" 

HEAD & NE C K 
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POSTERIOR TRIANGLE 

Boundaries: 
1- Anteriorly: posterior border of sternomastoid muscle. 
2- Base: the clavicle (its middle ½). 
3- Posteriorly: anterior border of trapezius muscle. 

Roof: 
1- Skin. 
2- Superficial fascia (contains platysma, EJV & cutaneous branches of cervical 

plexus). 
3- Deep fascia (investing layer of deep cervical fascia). 

Floor: 
• Muscles: splenius capitis, levator scapulae & scalenus medius (arranged from 

above downwards). 
• Fascia: pre-vertebral fascia. 

levator scapulae 

HEAD & NECK 



Contents: 
• Muscles: 

Inferior belly of omohyoid 
muscle which divides the 
triangle into 2 smaller 
triangles (occipital & 
supra-clavicular). 

CommonQIOlod ttlfl"l---\-\---\-""iff•n t-~·,f.l----a:'t-\---PlflnletllM 
- ~ anery·---Ht-r---1'- Trnnsv('rc;p ce1v1cal c1 

• Arteries: 

------A~~ CIM:lo-----::~ 

1- 3rd part of subclavian artery. 

2- Transverse cervical artery.} Both are branches of the thyro-cervical 
3- Supra-scapular artery. trunk of 1st part of subclavian 

4- 3rd part of occipital artery 

• Veins: 

1- Subclavian vein. 

2- Transverse cervical vein. 

3- Supra-scapular vein. 

• Lymph nodes: supra-clavicular 
LNs. 

• Nerves: 
Accessory nerve. 

Branches of the cervical 
plexus 

(muscular branches, a 
loop from C 1 to 
hypoglossal nerve, inferior 
root of ansa cervicalis & 
phrenic nerve). 

Brachia! plexus (roots & 
trunks). 

1111!111 H EAD & NECK 

Prevertebral fascia 
(fascia! floor) 

Occipital v. 

Accessory 

SUpraclavicu 
nn. 

Posterior auricular v. 

( Retrornandibular v. 

~ Facial v. 

"\ 

A~ ~ ~ 'F,._;;;:~~ ~ ..<--Transverse 
cervical n. 

r jugular vein 

External jugular v. 

" "-':-;;-.-- Sternocleido­
mastoid m. 

Clavicle 



Anterior Triangle 
Boundaries: 

• Anteriorly: midline of the neck. 

• Posteriorly: anterior border of 
sternomastoid. 

• Base: lower border of mandible. 

Subdivisions: 

The digastric muscle & superior 
belly of omohyoid muscle divide 
the anterior triangle into 3 ½ ~: 

1- ½ Sub-mental t::,. . 

2- Digastric 11. 

3- Carotid 11. 

4- Muscular 11. 

Anterior cervical region 
(anterior triangle) 

Clavicular head ol $CM 

- --Sternal head of SCM 

'-----clavicle 

Submental Triangle 

Submental branch of facial artery 

Mylohyoid muscle 

Fascia covering 
submand1bular gland--

Laryngeal prominence 
ol thyroid cartllage 

Boundaries: 
• Apex: symphysis menti. 

• On either side: anterior bellies of digastric muscle. 

• Base: body of hyoid bone. 

• Floor: mylohyoid muscle. 

• Roof: skin & fascia. 

Contents: sub-mental LNs. 

SUbmenlal lymph node 

ant.belly of Digastric ms. 

HEAD & NECK 



Digastric Triangle 

Boundaries: 
1. Above: lower border of the mandible. 

2. Below: two bellies of digastric muscle. 

Floor: mylohyoid muscle in front and hyoglossus muscle behind. 

Contents: 
1. Submandibular salivary gland & LNs. 

2. Facial artery & common facial vein. 

3. Hypoglossal n. and submandibular ganglion. 

A Styloid process Mastoed process 
Lingual n. 

Antenor belly of 
d19Bstnc muscle 

Boundaries: 
• Anteriorly midline of the neck. 

• Postero-superiorly: superior belly of 
omohyoid. 

• Postero-inferiorly: anterior border 
of sternomastoid. 

Contents: 
1. lnfra-hyoid muscles (strap muscles): 

Mandible 

DignstricM. 

H)<>i<l done 

Streoomastoid M 

Sternohyoid, sternothyroid & thyrohyoid muscles. 

2. Lateral loop of thyroid gland 

HEAD&NECK 

StylohyOld muscle 

Pos1e<ior belly of 
digastric muscle 

Hyoid bone 



Spinal accessory nerve (CN XI) 

SUper11dal parolld 

Stemocleldomasl 
branch of occipital art 

Antetlof branch 
retromand1bular v 

Common facial V 

stemocteldomastold (SCM) 

Carotid Triangle 

---' Submandlbular lymph nodes 
Anterior belly ot djgastnc 

lllVel of hyold bOne 

Nerve (marginal J mandibu!M branch) .,..., 
Mery r.,...aJ 

Vetn 

StemocleldOmastoid blanch of supe!IOr ttrµok! artery 

A. Lateral View 

Boundaries: 

• 
• Superiorly: posterior belly of digastric. 

- • Inferiorly: superior belly of omohyoid. 
• Posteriorly: anterior border of sternomastoid. 

Contents: 
1. Descending hypoglossi. 
2. Descending cervicalis. 
3. Carotid sheath (CCA, ICA, vagus, IJV) + sympathetic chain. 
4. Most of ECA branches. 

Compartment of the neck 

The neck has 4 major compartments: 
1) Vertebral compartment which is contains the 

cervical vertebrae and associated muscles of 
posture, 

2) Visceral compartment which contains the 
thyroid, thymus and parathyroid as well as the 
esophagus and larynx, 

3) 2 vascular compartments on both sides and 
these contain the major blood vessels and 
vagus nerve. 

-~ 
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DEEP FASCIA OF THE NECK 
I DEEP FASCIA Of NECK I 

Ax•al (cross) section 
to show 4 layers 

Loterat vtew to s-how 
the .. layers 

? fNBsophol')1\)( I 
--._;~10ropharyfuc I 

"'-J ~-- ----- ( ~ 

"•mNt,adfmclO 
I 

(1111u,., 1mctal---i 
Ph~nic nerve 

Coa!Otfd ... ltt 

Io 2 Ouophclgus I 
T : TrachcG 

Esophagus 
Recurrent laryngeal nerve 

Visceral layer of pretracheal fascia ~ ( 
Th r 

I -C• 

CaroUd sheath 

B. Tl'ansverse Section, Inferior View 

HEAD & NECK 

Sympatt\etic 
chain 

Stemodeldo• 
mastoid 

common carotid artery 

Internal Jugular vein 



Investing Deep Fascia 
It forms a layer in the anterior & posterior triangles of the neck 

• The fascia s~ to 
sternomastoid .• 

surround the trapezius & 

• Inferiorly: it splits to be attached to the 
clavicle. 

• Superiorly: 

manubrium & _ F\___,Q-~: 
Superior ~ -..- ( 

nuchal line ~ 

It is attached to mandible, mastoid process & superior 
nuchal line. 

I 

I 

' ' ' I \ - Splits to form capsule around the parotid gland which is 
incomplete superiorly. ~

------,, -- . ,, ,. .. 
- clavicle Surgical Importance: 

• 
• Swellings of parotid gland elevate the ear. 
• Parotid swellings are very painful due to tough parotid fascia. 

• Stylo-mandibular ligament is a thickened deep portion of parotid fascia. 
• Pterygo-mandibular raphe: is a ligamentous band between pterygoid 

hamulus & posterior end of mylohyoid line). 
• Spheno-mandibular ligament is a thickening in the pterygoid fascia. 
• Axillary sheath is derived from pre-vertebral fascia. 

POSTOUOII 

Longus c:dl 

,\IC () 

Mandible 

0 SUl>cublneous 11ssut of neck 

ANTBUOII 

Common carotid ar1ery 
Thyroid gland •• 

&ophagus .. 

c .......... ,. ____ SectlOII , ..... o1C7 wrllln) 

IIUPtfftCgj Cll'flCal '~ 
llynol delp cen1Cal ,_ 

□ lnvKtlng layer 

■ Prelradltal layer • 

□ Prewrldlral layer 

■ Alar lasda and csolld sbUIII 

· 811ccot>hartn9eal la1da Is a a>rnponenl ol 
lllt p,etradllll laytr 

- .., _. c:ompa,1rllll'll OI I.ck 
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Pretracheal Fascia 

Attachment 
- Above: to hyoid bone (so, thyroid gland moves up & down with deglutition). 
- Below: to fibrous pericardium. 
- On each side: 

• Fuses with carotid sheath. 
• It splits to form a capsule around thyroid gland. This capsule is thicker 

anterior (that is why the gland enlarges posterior at first) . 

Contents: (i.e. structures mobile with deglutition) 

• Thyroid. 

• Parathyroid. 

• Pre-tracheal LNs (LN of Delphi). 

• Pre-laryngeal LNs (LN of Poitier). 

• Thyroglossal cyst & tract if found. 

ES4)1)hagus 
Recurrent laryngeal neive 

Visceral layer of pretracheal fascia ( 

To rold ,, 

Carotid sheath 

Prevertebral fascia-. 

B. Transverse Section, lnfel1or View 

111t11 HEAD & NECK 
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• Vertebral body 

Common carotid artery 

Internal Jugular vein 



Carotid Sheath 

Fascia 

Pretracheat 
Anterior Compar1ments 

.--- Visceral 

Prevertebral 
Postet/Of 

A it is a tube of deep fascia extending from base of the skull down to root of the neck 

Tt surrounds the: 
_ • 1) Internal Jugular vein: laterally. 

2) Common carotid & internal carotid artery: medially. 
N.B: external carotid is not surrounded by the sheath. 

3) Vagus nerve: behind the interval between the internal jugular vein & common 
carotid artery. 

Structures embedded in its walls: 
1) Sympathetic trunk: embedded in posterior wall. 
2) Ansa Cervica/is & its roots: embedded in the anterior wall. 

Superficial Relations: 
• Below the upper border of thyroid cartilage: 

- Thyroid gland. 

lnfra-hyoid muscles (sternohyoid, sternothyroid, omohyoid). 
- Sternomastoid muscle. 

• Above the upper border of thyroid cartilage: 

- Styloid process and attached structures. 
- Posterior belly of digastric muscle. 
- Parotid gland. 

Deep Relations: · -Transverse processes of all cervical vertebrae and the covering pre-vertebral 
muscles & fascia. 

- Inferior thyroid artery: crosses deep to it at C6 (on both sides). 
- Thoracic duct: crosses deep to it at C7 (on left side). 

HEAD & NECK 



o It fuses with pre-tracheal fascia and the investing fascia under the sternomastoid. 
o T he ansa cen-ica lis is in the carotid shea th over the interna l jugular vein. 
o Escaping from the upper sheath a re: 

-Glossopharyngeal (IX) 
-Superior laryngeal branch of vagus (X) 
-Spinal root of accessory (XI) 
-Hvpo!!lossal (XII) 

,, -----------------------------
I 

11• I @ I 
I 
I 

-- ~ 

UtBI © 
i#G·MI 

It get thhinest over the vein 
\ 

' -----------------------------
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TONGUE 

Body of tongue 

A. superior Vlew 

Apex 

Parts: 

,1cQ 

1- Root: through which muscles connect tongue to mandible & hyoid bone. 

2- Tip & margins: lie opposite gum & teeth. 

3- Lower surface: facing the floor of mouth & shows: 

• Frenulum; raised fold of mucosa in the midline. 

• Deep lingual veins: on either sides of the frenulum. 

• Fimbriatedfold: raised mucosa! fold. 

4- Dorsum of the tongue: divided by sulcus terminalis into 2 parts: 

• Anterior %: contains papillae without lymphoid follicles. 

• Posterior%: contains lymphoid follicles without papillae. 

S11/c11s ter111i11alis of the to11g11e 
- It is a V-shaped groove on the dorsum of the tongue with its apex directed posteriorly. 

- It separates developmentally different parts of tongue. 

- Circumvallate papillae lie just in front of it (however, it is innervated by IX) 

Behind it lie lymphoid nodules under the mucous membrane. 
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Muscles of the Tongue: 

A. Extrinsic muscles: 

Styloglossus 

Origin Insertion N. Supply Action 
Styloid 
process 

Side & inferior aspect of the 
tongue 

Hyoglossus 

Hypoglossal 
nerve 

Retract & elevate the 
tongue 

Origin Insertion N. Supply Action 
Body & greater horn of 

hyoid bone 

Genioglossus 

Side & inferior aspect of 
the tongue 

Hypoglossal 
nerve 

Depress & retract 
the tongue 

Origin Insertion N. Supply Action 
Genial tubercle of 

the mandible 

Palatog lossus 

Inferior aspect of the 
tongue& body of hyoid bone 

Hypoglossal 
nerve 

Protrudes & 
depress the tongue 

Origin Insertion N. Supply Action 
Palatine 

aponeurosis of soft 
palate 

Side of 
tongue 

B. Intrinsic ,nuscles: 

Cranial root of accessory nerve via 
pharyngeal branch of vagus & 

pharyngeal plexus 

Elevate posterior 
part of the 

tongue 

They have no bony attachments. They change the shape of the tongue: 

- Superior & inferior longitudinal. 

- Transverse & vertical muscles. 

stylold process..._____ 
Genloglossus 

ttyoglossus 

Hyold 
Lat.era! View 

NB: 

Genloglossus 

The supe1.flcial sw_ic,ce <!/" 
hyoglossus muscle is related 
lo 

- Lingual nerve. 
- Submandibular duct. 
- Submandibular ganglion . 
- Hypoglossal nerve. 

HEAD & NECK 

Genlohyold 

Hyoldbone 

lingual branch 
ofV 

S1ylohyo1d and 
s1ylog1ossus 

XII 

Submand1bular 
duct 

lingual anary 

Hyo,d 

~ 
. 

superior longHudlnal Intrinsic muscle 

aslrlc 

Hyoglossus 

Subhngual 
gland 

Gon10hvo1d 



Nerve Supply: 

•
• Motor: all muscles supplied by 

hypoglossal n. 

--~ lntemallHW~0ls-1orla/yngeoln«V8 

I ' , 
Gll.aplwyrlgul llffit (CH IX. 

Except palatoglossus supplied by spinal 
accessory n. 

• Sensory: 
► Anterior. ½: 

- V cranial nerve ➔ general sensation. 

Alolherol~= t T l.qualnl!IVe(CNY~. 
(llypoglossal .J r ~ W<IOl'j) 

n«Ve, CH XI) O\orda tympani (CN YI. 
spedal '411\!0C'j) 

Molorne1¥tS 

- VII cranial n. ➔ taste sensation. 8. SUpe,tor Ylow 

► Posterior½ and circumvallate papillae: 
- IX cranial n. ➔ general sensation & taste. 

Blood Supply: 
• Lingual artery (from external carotid). 

• Lingual vein (to IJV). 

Lymphatic drainage: (see lymphatic system) 

N.B: Ulcer on tongue with involvement of lingual nerve can give rise to referred pain in 
the ear through auriculo-temporal nerve (both are branches of posterior division of . 
mandibular nerve). ~,c Q 

Glands of Head & Neck 



The Parotid Gland 

■ Weighs: 25 gm. 
• Inverted pyramid. 
• Ectoderm in origin. 

0~~~f_f.'..-{f---'---SUperlldal lemporal artery 
7. , . 

., .,, --- Orblcularls ocull 

Temporal branehes (CN Vll) 
AuriculOlemporal nef\'e (CN v3> 

Zygomallc branches (CN VII) 

ZygomaUcus malor 

Postenor t Mu:n 
auticuar ymph•~ 

~~F7~ =-,.--TrnJIS\lerse laclal artery 

~ "'', Parotld duct 

Posterior auricular nerve (CN VII} uccal branches (CN VII) 

Parotld gland ___ ___.c_ ~...,- Buccal nem (CN v31 
ParoUd lymph nod 

Greal aullcv!ar nerve tnalOI 

rBSSOt onguli olls 

Cl!l'vlcal branch (CN VII) Fadal artery 

Marginal mandibular branch (CN VII) Facial vein A. lateral View 

• It is the largest salivary gland, which secretes serous fluids 

Site: below the auricle, between the angle of mandible & sternomastoid muscle. 

Parts: 
1) Main part: 

- It is divided into superficial & deep parts by the facial nerve. 

- Relations: 

a. Upper end is related to: 
1. Superficial temporal vessels. Deep Lobe 

2. Auriculo-temporal nerve. 

3. Cartilaginous part of external auditory 
meatus. 

4. Temporal branch of facial nerve. 

b. Lower end is related to: Superficial Lobe 

a) Cervical branch of facial nerve. 

b) Retro-mandibular vein (or its divisions). 

c) It overlaps the posterior belly of digastric. 

d) EGA. 
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lntornal carotid artery. 
internal jugular vein and 

vagus Inside carotid sheath 

IX. XI.XII aan1al nerves 

Ramus of mandible 

Stylold process with 
styloglos!lus, stylopharyngous 

and slylohyoid muscles 

Posterior belly 
of d19astrlc 

Mastoid process 



c. Anterior border: (from above downwards) 
a) Temporal branch of facial nerve. 

b) Zygomatic branch of facial nerve. 

c) Transverse facial artery (branch of superficial temporal ). 

d) Buccal branch of facial nerve. 
e) Accessory parotid gland. 

f) Parotid duct. 
g) Mandibular branch of facial nerve. 

d. Lateral surface : (superficial relations) 

- Skin & fascia. - Great auricular nerve. 

- Parotid LNs. 

e. Antero-medial surface: 
• (Related to a bone in between two muscles) 

- Ramus of the mandible. 

- Masseter muscle (on the lateral surface of the ramus). 
- Medial pterygoid m. (on medial surface of mandibular ramus). 

t. Postero-medial surface: • 
(Related to a bone in between two muscles) 

Area shown In C. 

- Mastoid process. 
- Sternomastoid muscle ( on the lateral surface of mastoid process). 
- Posterior belly of digastric (on the medial surface of the mastoid 

process). 
- It is also related to the styloid process and the muscles and ligaments 

attached to it. 
- The styloid process intervenes between the parotid gland both the 

internal carotid artery and internal jugular vein in carotid sheath 

External acousbc me.nus 
Temporomandlbular Joint 

Articuar tube1de 

L.1teral pteiygold 

~...!--':-:-;1iir-r-Aurlculolemporal nerve (CN V') 

Secreto,y branch to paroUd gland 
~ staid procm- ---­

Fac:lat nerve (CN VII) -,..,,.__Sty!old process 

tlerve to stylOllyotO 

Nerve to <illa$111C 
Transverse process ol auas 

~, ,..,...,. ____ external carotid artery 

::..----S1ytollyold 

0ccp,ta1arte,y--~r::-mP~~ 

Spinal accessory nerve (CN XI) ---­

Internal Jugular vein-----

c. 1.a1cn1 View 

Vagus nerve (CN X)-----­
lnlernat carolld artery ______,- , J 

SuptllOf llJOI 01 811$11 cemc:ais 

Asce<ldin9 ph;Jryngeal artery 

-=---lllturcauon ol 
common carobd artery 
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2) Accessory Part: 
Semi-detached part of the gland, which lies just above the parotid duct. 

3) Parotid (Stensen's) duct: 
- 5 cm long. 

- Emerges from the anterior border . 

• 

- Runs superficial to masseter m. then 
pierces the buccinator. aase-"r-~ ~ .,,,_--.-'.::"~ Alltorior border 

l[i!ilji~iq- Parobd duct - Opens in the vestibule of mouth, superf,Qal -+--
opposite the upper 2nd molar tooth. su= CJitn'"""'~ :;_ Buccinator 

Structures within the gland: • 
- External carotid artery (deepest). 
- Retro-mandibular vein (superficial to the artery). 
- Facial nerve (superficial to the vein). 

Medial pterygoid muscle 

Capsule: 

Rett0mand1bular vein 
External carotid artery 

Facial nerve (VU) 

1) The gland is enclosed within a sheath of deep fascia of the neck called parotid 
fascia. The deep layer of this fascia which extends from the styloid process to the 
angle of the mandible is thickened to form the stylo-mandibular ligament. 

- . ) Fibrous capsule. 

Blood Supply: 
Arterial supply: external carotid artery inside the gland. 
Venous drainage: retro-mandibular vein. 

Lymphatic Drainage 
Superficial & deep parotid LN ➔ upper· deep cervical LN. 

Nerve supply of the Gland: 
1. Sensory: from the auriculo-temporal nerve (the gland), while great auricular n. 

supplies the skin overlying the gland & the capsule. 
2. Sytnpathetic: from the sympathetic plexus around the external carotid. 
3. Parasympathetic: 

•
- Secretomotor fibers arise from inferior salivary nucleus in medulla oblongata 

and join the g/ossopharyngeal nerve (9th cranial). 
- These fibers leave the 9th nerve through its tympanic branch which enters the 

middle ear where it joins the tympanic plexus. 
- The lesser petrosal nerve arises from the tympanic plexus as a continuation of 

the tympanic branch. It leaves the middle ear through the lesser petrosal foramen 



B 

and enters the foramen ovale to relay in the otic ganglion (i.e. it is pre­
ganglionic). 
Postganglionic fibers arise from the otic ganglion and join auricu/o-temporal 
nerve through which they reach the gland. 

Greater petrosal nerve 

Le~r petrosal nerve 
Facial l'let\19 (Vlij 

1 ngemnal oeNe M 
Ophthalmic nerve IV,l ~ ~ 

Maxillary neNe IV2ly /"" 
MandibularneNe (V3)---~ ~ ----..,, ·~,...-~~ 

Chorda tympani 

Otic gangllOfl --~-'--

Auiculotemporal nerve---m~~~~~I_... 
Tymparn<: nccve 

lingual nerve 
Choroa tymparu (cames taste from lnfenor gaoglton 

me anterior 2/3 of the tongue) 

Chotda tympani 
carries parasyrnpathebC 
inneNatiOfl to all glands 

below the oral fissure 

Subtngual gland 

Surface Anatomy: 

Submandibular ganglion 

Submandtbut..- gland 

A- Parotid Gland: connect the following 
4 points: 

A. Head of the mandible. 
B. Middle of masseter muscle. 
C. 2 cm below & behind the angle of mandible. 
D. Center of mastoid process. 

Head of mandible 

---r- Tragus or ear 

B-Parotid Duct: 

Center of mastoid 
process 
Middle ofmasseter M. 

2cm below & behind 
the angle of mandible 

Parotkl gland 

It corresponds to the middle ½ of a horizontal line drawn from the tragus 
of the ear to a point on the upper lip midway between the ala of the 
nose and the angle of the mouth. 
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Point~ of ~urgicel Importance: 
1-Parotid abscess sho~ e drained by Hilton technique (to avoid injury of 

the facial nerve). V 
2- Frey's syndrome (gustatory syndrome): 

- It follows surgery in the parotid region or tempromandibular joint. 

- After injury of auriculotemporal N. post-ganglionic parasympathetic fibers 
from otic ganglion become united to sympathetic fibers from superior 
cervical ganglion, which supply the vessels & sweat glands of the skin. 

C/P: flushing & sweating of the skin (even with salivation). 

3- Deep part is examined from the oral cavity 

4-Facial n. must be examined in Parotid cases to exclude 
malignant infiltration 

5- Superficial & Deep parotid L.Ns ➔ This explains parotid enlargement in 
chronic endemic parotitis 

· Clinical notes: 
• Swelling in the parotid elevates the ear lobule. 
• Benign tumor suspected by slowly growing painless swelling. 
■ Malignant tumor is suspected by rapidly growing swelling infiltrating the Facial 

N., therefore Facial N. examination is mandatory in case of parotid swelling. 
• In parotid surgery, the Facial N. should be identified to avoid its injury. 
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Submandibular Gland 
Site: in the digastric triangle, partly below & partly deep to the mandible. 

Parts: superficial part, deep part (in relation to mylohyoid muscle) and submandibular 

duct. • 
Otlc ganglion (medial to (Vll) Lesser pe1rosaI nerve PXJ 

Top of parotld gland 

Petrotym panic fiss11e 

Subkngual gland 

Submandibular glivld 

1) Supelficial Part: 
- Wedge shaped, extending: 

• Posteriorly: to the angle of mandible. 
• Superiorly; to mylohyoid line of mandible. 
• Inferiorly: it overlaps the 2 bellies of digastric muscle. 

- Relations: 
• lnfero-lateral surface: related to skin, superficial fascia (containing 

• 

platysma, cervical branch of facial nerve, anterior facial vein and LNs) & 
deep fascia. 

• Lateral surface: related to the submandibular fossa of the mandible, 
facial artery, mylohyoid nerve & vessels. 

• Medial surface: related to 2 muscles (mylohyoid & hyoglossus) & 2 
nerves (lingual & hypoglossal). 

Lingual nerve 

Submandlbular 
duct 

Mylohyold 

Hypoglossal 
nerve 
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Hyoglossus 

Stylold process 

....----Middle constrictor 



Opening of submlndlbular duct 
on subllngual canmcle 

MaJdlJlt 

A. 

2) Deep Part: 

ligament 

ptwyngeal constJ1clof 

IOssal neive (CH XIO 

• 
It is a small part lying deep to mylohyoid & superficial to hyoglossus & 
between lingual nerve above & hypoglossal nerve below. 

3) Submandibular (Warton's) Duct: 
5 cm long. It has the following course & relations: 

• It arises from the deep part & passes forwards between mylohyoid & 
hyoglossus, having triple relation with the lingual n. (1 st lateral to the n., then 

•· below it & finally medial to it). 
It ends by opening into the floor of the 
mouth (on top of sublingual papilla) 
close to frenulum of the tongue. 

Nerve Supply: 
1-Senso,y: lingual nerve. 

2-Sympathetic: plexus around the facial artery. 

Superior aaltvalOly nucleus 

Ungual nerve 

• Submand,bular ganglion 3-Parasympathetlc: Subhngual gland ............ ,,::.,,- Sutxnand1bular gland 

• • It receives secretomor fibers from the submandibular ganglion. 
• Passes through chorda tympani from facial nerve. 

Lymphatic Drainage: to submandibular & upper deep cervical LNs. 

Poinf a of aurgicaf import anca: 
o Facial artery should be double ligated during operation for submandibular salivary gland 
o Its Duct is More liable to OBSTRUCTION & INFLAMMATION 



Thyroid Gland 

Embryology 
• From the floor of the pharynx at the 

foramen caecum which descends in the 
neck to form both lobes & isthmus. 

• From the 4th branchial arch which gives 
the superior parathyroid and para-follicular 
C cells (neural crest). 

Anatomy 
o The thyroid is one of the largest endocrine 

glands weighing approximately 20 gm & 
measuring 4 x 2.5 x 2 cm. 

o It is situated in the neck opposite to the 5th
, 

5th
, & th cervical vertebrae. 

Usual ~tlon of thyroglossal cyst 

Normal position of lhyrold gland 

Re1rostemal goitre 

o Normal thyroid is made up of 2 lobes joined 
by thin band of tissues; the isthmus. § 

o The apex of the lobe lies on the thyroid cartilage 
below the oblique line while its base is at the 2 cm , 

level of the 6th tracheal ring. • "~ \ 
o Its isthmus lies opposite the 2nd

, 3rd & 4th tracheal rings. 4 cm < 

Capsule of the thyroid gland: 

• 

1. True capsule from the stroma of the gland. 

2. False capsule from the pre-tracheal fascia. 

Relations: 
A) Superficial Relations: 

• Skin, SC tissue, platysma muscle. • 

• Investing layer of deep cervical fascia. 

4= 2.~ ::: ~ l . . 

• Sternomastoid muscle (nerve supply: spinal part of XI cranial nerve). 

• Strap muscles (sternothyroid , sternohyoid & omohyoid muscles) ➔ supplied 
by ansa cervicalis from below ➔ cut the muscles as high as possible. 

• Pre-tracheal fascia. 

B) Medial Relations: 
o Lower part 

Trachea, esophagus with recurrent laryngeal nerve in between. 

o Upper part 

• 
Cricoid and thyroid cartilages, cricothyroid muscle and inferior constrictor 
of the pharynx. (i.e. pharynx & larynx). 

~urgical import anco: 
o Dysphagia & Dyspnea may occur with its enlargement Due to its relation to 

Trachea & Esophagus 
o Pyramidal Lobe must be removed in Sistrunk's operation 



C) Posterior relations 
Carotid sheath (the carotid artery, the internal jugular vein & the vagus) & 
sympathetic chain. 
lntemal branCh OI suptf1of btYflOlll nerve 

EX11m11CIIOIII..-, 

E.wtemat tnncn ol "4)1fior bryngeal fltlVl- --iii......--,...;.,. 

Superior lhtrald..., 

~lhyl'Old gland---· 
Sl#nodtlllomaslold brlnell- ----

~ffnalhyrold- --:iitiiil)'";P 

Sapertor poll Ollllyrold glllld-----'=~ 

Moddlt lhyrOld Wln- -,iii 

lnfltlof poll ol llyfold gland-....._ 

SlilC:ll'llln 1111,Y 

~old lgamenl 

01aithylold 

CltalldClllffage 

BIICIIIOCepllaflelNnk-~..,..... ........ .,..., 

A. AntllllorVlew 

Transverse section of the neck through C6 

~-----------Investing fascia 

....----------Pretracheal fascia 

(6 

....------Anterior jugular vein 

~---Sternocleidomastoid 
Sternohyoid 
Stemothyrold 

Omohyoid 
External jugular 
vein 

carotid sheath (containing 
common carotid artery, 
Internal jugular vein, and 
vagus nerve) with 
sympathetic chain behind 

----- Pre-vertebral fascia 
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• Blood supply: 

Arterial Supply 

Thyrohyold 
membrane 

1) Superior Thyroid artery: 

- - SuperiOI' thyroid 
artery 

Inferior thyroid 
artery 

Thyrocervical 
trunk 

Left 
subclavian 
artery 

• The 1st branch of the external carotid artery. 
• It is related to the external laryngeal nerve (when injured, it leads to loss of high pitched 

voice & voice fatigue). 
2) Inferior Thyroid artery (inverted L-shaped course): 

From the thyro-cervical trunk which is a branch of 1st part of subclavian artery. Its terminal 
branches near the gland are in close relation to recurrent laryngeal nerve (in between, 
above or below terminal branches). 

3) Thyroida ima artery: 
From the arch of aorta or innominate artery (present in 1 - 3% of people ➔ severe 
bleeding during thyroidectomy). 

4) Accessory Tracheal & Esophageal arteries: 
In ligament of Berry's; which is a thickened part of the pre-tracheal fascia that joins 
trachea to the thyroid gland. 

~urgical importance: 
o Superior thyroid artery 

Is ligated within the gland to avoid injury of external laryngeal N. 
Injury➔ Loss of high pitched voice & Voice fatigue 

o Inferior thyroid artery 
Should be LIGATED AWAY FROM THE GLAND to avoid injury of RLN. 
:: Complete➔ ..:.,_,...,JI :: Partial➔ ~ I 

Ligate in continuity, do not cut (Slippery of ligature➔ Stump falls in chest 
➔Hemothorax) 

o Thyroid Ima artery: Its cutting during thyroidectomy causes SEVERE Bleeding 
branches: Su lies the lower art of the land, that is reserved in sur er 



Venous Drainage 
1. Superior Thyroid v: to internal jugular vein (or 

common facial vein). 
2. Middle Thyroid vein: crosses common carotid 

to join internal jugular vein (middle thyroid vein is 
the shortest vein; hence it should be the first vein 
to be tied & cut). 

3. Inferior Thyroid veins (10-12 veins): pass 
from the isthmus over the front of the trachea to 
join the left innominate vein. 

Lymph Drainage: 
o Peripheral partt To the upper & lower 

deep cervical lymph nodes. 

o Medial parts of both lobes ➔ 

B. Anterior View 

Superior 
thyroid 
vein 

Internal 
Jugws 
vein ~J") 

Middle 
thyroid 
vein 

Interior 
thyroid 
veins 

1) Pre-laryngeal LNs over cricothyroid membrane (gland of Poirier). 
2) Pre-tracheal LNs (Delphi). 
3) Deep cervical LNs ➔ para-tracheal LNs (mediastinal). 

Structure of the Thyroid Gland 
• It is formed of follicles lined with cuboidal epithelium (which is the 

parenchyma) & vascular CT stroma. 

• No basement membrane. 

Parathyroid rs"uperlor 
glands Unferior 

B. Posterior View 

Origin: The nerve arises from the vagus. • 
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Course: 
o The nerve on the Rt. side turns around the 1st part of Rt. subclavian artery & on 

the left side turns around the arch of the aorta. 

o The nerve runs in groove between the trachea & esophagus in close to the 
terminal branches of the inferior thyroid_ artery. 

o It enters the larynx at the inferior horn of thyroid cartilage. 

It supplies: All intrinsic ms of the larynx except cricothyroid muscle (external 
laryngeal) & the mucous membrane below the vocal cords. 

~urgical import anco: 
o The nerve might be non recurrent in small percent of cases (2%) & in this 

situation it might be injured with ligation of the middle thyroid vein. 
o Ligation of inferior thyroid artery should be performed away from the gland 

to avoid in ·ur to the nerve. 

Injury to the Recurrent Laryngeal Nerve leads to 
Complete 

Unilateral 

Hoarseness of 
voice 

..::., .,_,JI 

Bilateral 

Aphonia 

Partial 

Unilateral Bilateral 

! ! 

Dysnea on exertion Stridor 

r!D Fibers of the adductors are in the middle of the recurrent laryngeal n. while the 
fibers of abductors are in the periphery. 

External Laryngeal Nerve 

Origin: It arises from the superior laryngeal n. of the vagus. 

Co Urse: It passes in close relation to superior. thyroid _artery. 

It supplies: 

• 
o Cricothyroid muscle (responsible for high pitched voice - tenses vocal folds) 
o Inferior constrictor muscle 

Injury: causes loss of high pitched voice .. 

~urgical Import anco: 
Superior thyroid artery should be ligated as near as possible to the gland 
to avoid injury of the nerve. 

The superior laryngeal nerve gives also the internal laryngeal nerve, which 
\ICQ supplies the mucous membrane of the larynx till vocal cords, if injured ➔ 

choking. 
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Parathyroid Gland 
Embryology: 

► 3rd pharyngeal pouch ➔ inferior parathyroid. 
,. 4th pharyngeal pouch ➔ superior parathyroid. 

Anatomy: They are 4 in number 
• Size: each gland is about 0.5 cm. 
• Color: yellowish brown. 
• Position: 

- They are usually embedded in the back of the false capsule (rarely in the 
substance of the gland). 

- Superior parathyroid is more constant in position (posterior to thyroid & 
above inferior thyroid artery). 
Inferior parathyroid may rarely be located in superior mediastinum. 

• Blood supply: 
- The main blood supply from inferior thyroid artery. 

Inferior constric tor musclo 

Thyroid gland 
Superior 

and 
_ lnferaor thyroid artery 

mferaor 
parathyroid 

glands Recurrent laryngeal nerve 

- They are identified during surgery by isolating a small arterial branch that runs 
from the inferior thyroid artery to each parathyroid gland 

PointJ: of ~urgical Import anco: 
o During subtotal thyroidectomy we preserve the postero-medial part as 

parathyroid gland is related to that part 

Pituitary gland 

The pituitary gland, or hypophysis, is an endocrine gland about the size of a pea and 
weighing 0.5 g. It is a protrusion of the bottom of the hypothalamus at the base of the 
brain, and rests in a small, bony cavity (sella turcica) covered by a dural fold 
(diaphragma sellae). The pituitary fossa, in which the pituitary gland sits, is situated in the 
sphenoid bone in the middle cranial fossa at the base of the brain. 
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Common Carotid Artery 
lntomal carohd IWtO,Y 

&,per.,,- laryngeal artery 

SUponor chyroid stery---'ll~---

Thyroidcart,iag& --~-

f\9llv<9,1$1'181V9 

ThylClhyold m«nbrlnO 1tt1~ ;...;~ 

Qioothyl'Old muscJe 

e 

Rlgtlt subelarlllan 8'tlf'/ 
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1ntet1or COI\Sltlet.or muscle 

~---- of pt\ar)1'1X ,... ____ Inferior~ arto,y 

~ - --lnforlor thyrOld an.e,y 

Scalene tubercle on nb I 

~+--ln&omal~ nerve 

--- Ex1ofnal laryngeal nGfve 

Ull'lagusnerYI 

Loft reanent i,,yngeai rwve 

Left pJmonaty artery 



Begins 
- The Rt. is a branch of 

the innominate artery. 
- The Lt. is a branch of 

the aortic arch. 

Course & 
relations: 

· -Each common 
carotid artery 
enters the neck 
behind the 
sterno-clavicular 
joint. 

- It ascends inside 
the carotid 
sheath, medial to 
the internal 
jugular vein & 
between them is 
the vagus nerve. 

External carotid a.: 
Superficial temporal a. 
Maxillary a ___ .., 
Posterior auricular a. 
Facial a.----➔+­

Occipital a.----\-r 
Lingual a. ------1f.\... 
Ascending pharyngeal a. 
Superior thyroid a. 

Common carotid a. 

Subclavlan a. -

Pharyngeal branch 

Superior laryngeal nerve 

Internal branch, 
superior laryngeal nerve 

Thyrohyold membrane 

~~;.;.;...--,.:.- External branch, 
superior laryngeal nerve 

Cricothyrold m. 

Recurrent laryngeal 
nerve 

Brachiocephallc trunk 

- It is crossed antero-laterally by omohyoid & sternomastoid muscle. 

Ends: at the level of the upper border of thyroid cartilage (between C3 & C4) by 
dividing into external & internal carotid arteries. 

• At its bifurcation, the common carotid has baro- & chemo-receptors which 
are richly innervated by the glossopharyngeal nerve. 

• Carotid pulsation is felt by compression against carotid tubercle of 
transverse process of C6. 

Exposure 
o Median sternotomy inc1s1on is continued along the anterior border of sterno­

mastoid to the tip of the mastoid process or it is commenced in the neck. 
o The incision is carried down through SC tissue & platysma. After division of 

external jugular vein, the cervical fascia is opened along the anterior border of 
sternomastoid which is retracted laterally to expose the carotid artery. 
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Internal Carotid Artery • Course 
From the common carotid artery, passes in the neck inside carotid sheath 
without giving any branches. 
It then enters carotid canal in the skull, emerges in the upper part of foramen 
lace rum, passes in cavernous sinus & ends in the circle of Willis. 
It is separated from the external carotid by styloid process & structures attached 
to it. 

A Anterior communicating 

Anterior cerebral ---ill 

Middle cerebral 

Right Internal 
carotid 

R91tcommon 
carotid 

Posterior 
communicating 

Left internal 
carotid 

Left vertebral 

Left subclavi!Jl 

Leftoommon 
carotid 

Styloid process 

Superficial temporal-~ 
artery 

Maxillary artery 

IX 

Superior laryngeal X 

Facial artery 

XII 

Lingual artery 

Superior thyroid artery 

Descendens hypoglossi 

Common carotid artery 

Branches: It is the principal artery of the brain 

/ Mastoid process 

Posterior auricular 
artery 
XI 

()(Cipital artery 

Ascending pharyngeal 
artery 

Internal jugular vein 

• 
1) Ophthalmic artery(it gives lacrimal & supraorbital As & ends by 

supratrochlear A & dorsal nasal A which anastomoses with facial A). 
2) Anterior & middle cerebral arteries. 
3) Posterior communicating & anterior choroid arteries. 

~urgical Import anco: A-V fistula between ICA & the cavernous sinus leading 

to throbbing pain and pulsating proptosis. 



External Carotid Artery 
Begin S: From common carotid artery & passes outside carotid sheath. 

r ,... "'• J>~ . 1 
, "¥ . perllclal temporal artery 

Posterior 
aurtcular artery 

Descending branch 

Ascending 
pharyngeal artery-1.---¾7'"7::: 

Deep celVtcal artery 
Ascending 

cervical art 

Dorsal scapular 

A. Lateral View 

el$4l laclal artery 

axlllary artery 

&::;.---..:,....--~= ~~~~-~tern~ 
carotid artery 

~---+-+--Fadal artery 
----...;=.r-:.__--.W-ungual artery 

Ends: At the level of neck of mandible inside parotid gland by dividing into superficial 
temporal & maxillary arteries. 
Branches 

1) From its medial aspect;_ ascending pharyngeal artery. 
2) From its anterior aspect: 

• Superior thyroid artery. 
• Lingual artery. 
• Facial artery. 

3) From its posterior aspect: 

•
• Occipital artery. 
• Posterior Auricular artery (at the level of the upper border of posterior 

belly of digastric muscle). 
4) 2 terminal branches: 

•

• Superficial temporal artery (called anesthetist's artery, as it is 
used to count pulse by anesthetists). 

• Maxillary artery. 

~urgicaf lmporfancg: 
In malignant goiter, obstruction of the carotid can occur. This causes loss or 
weakening of pulsation of the superficial temporal artery {Sign of Berry). 
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Lingual Artery 

Be q i n 5 : from the front of th. ma I carotid artery, at the level of the tip of greater 
horn of hyoid bone. 

Parts: it is divided by hyogloss s muslce 

1) First Part 
- Makes a loop above tip of hyoid bone & is crossed by hypoglossal n. 
- Branch ➔ Supra-hyoid artery. 

2) Second Part 
- Passes above hyoid bone & deep to hyoglossus & hypoglossal n. 
- Branches ➔ 2 - 3 dorsal lingual arteries. 

3) Third Part 

•

- Passes deep to anterior border of hyoglossus & is crossed by hypoglossal 
& lingual nerves. 

- Branches ➔ Artery to sublingual gland. 
Ends by forming profunda artery of ·tongue which is separated from 
mucosa of lower surface of tongue by its vein. 

External carotid 
artery 

Lateral view 

,-... 
I \ 
I \ /'"\ 
I \ , \ 
\ ',..,, __ ,., I 

Hyoglossus 
Dorsal lingual arteries 

Facial artery 

I 

~urgical Import anco: 

Inferior longiludinal muscle 

Subllngual gland 

Genioglossus 
Subllnguat artery 

Genlohyold 
Submenlal artery 

- During tongue bleeding, we should pull tongue outwards as this causes 
compression on the lingual a. against the greater horn of hyoid bone. 

- If it is mandatory to ligate the lingual a. It is better to ligate the 2nd part 
after cutting hyoglossus m. because the 1st part is related to hypoglossal nerve. 



Facial Artery 
Begins: from the front of ECA above the lingual artery. 
Course: 

• It ascends deep to the 
posterior belly of digastric & 
stylohyoid m. to reach the 
digastric triangle & runs 
deep to the submandibular 
gland. 

• It enters the face at the 
antero-inferior angle of the 
masseter and then it 
ascends in the face to 
reach the angle of the eye. 

!!urgical import anco 

Facial vein 
Facial artery 

• Should be double ligated during operation for submandibular salivary gland. 

Anastomosis between internal & external carotid arteries 

1. Angular A. (ECA) with branches of ophthalmic A (ICA). 
2. Superficial temporal A. (ECA) with supraorbital & supratrochlear As (ICA). 

Middle Meningeal Artery 

Begins: • 
Branch of the maxillary artery deep to lateral pterygoid. 

Course: 
• Passes between the two roots of auriculo-temporal nerve, and then enters the 

middle cranial fossa by passing in foramen spinosum with nervus spinosus. 
• In the cranial cavity the artery & its branches lie extra-dural. 

Ends: In the middle cranial fossa. It divides into anterior & posterior divisions: 
• Anterior Division 

• Directed upwards & forwards towards the pterion, grooving the greater 
wing of sphenoid. 

• Then passes upwards & backwards crossing to motor & sensory areas of 
the brain, towards a point 1cm behind coronal suture, grooving the parietal 
bone. 

• It is the artery of extra-dural hemorrhage. 
~ Pterion is H-shaped suture between frontal, parietal, temporal & sphenoid bone. It is 
- 4 cm above mid-zygomatic arch. 

• Posterior Division 
• Passes upwards & backwards towards the lambda grooving the temporal 

& parietal bones. 
td=l tt passes at the point of meeting of a horizontal line drawn from upper border of orbit 

& a vertical line drawn from post. border of mastoid process. 
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Anterior branch of middle 
meningeal artery .1,1 L---~ 
Posterior branch of 'i 

middle meningeal artery · -~ 
t, 

Foramen spinosl.ffl traversed ,~:~ ~-
by middle meningeal artery --~..,,, 

(seen through sphenoidal sinus) 

Superllclat temporal arteiy 

External carotid artery 

A. Media! View, left hall of bisected cranium 

~urgical Import anco: Extra-dural hemorrhage from: • 
Diploic veins, dural venous sinuses or middle meningeal artery. 

Subclavian Artery 

Begins 
1. The Rt. is a branch of innominate artery. 
2. The Lt. is a branch of the arch of aorta. 

Ends: At the outer border of the 1st rib by forming the axillary artery. 

R~h1 
anlernal 

carottd Mery 

Right 
subclavian 

art8'y loll 
{!Xlllari,. ar1ery 

Clavic~ 

M.anubnum 
of S1ernum 

Divisions: scalenus anterior divides it into 3 parts; medial, behind & lateral. 
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Branches: 

A- First part medial to scalenus anterior & gives 3 branches: 

• 1. Internal mammary artery 

- It ends as superior epigastric & musculo-phrenic a. 

- It is the artery usually chosen for coronary bypass operation. 
- Branches: 

a. Upper 6 intercostal As. 

b. Anterior perforating As. 

c. Pericardiophrenic As. 

d. Mediastinal As. 

e. 2 terminal branches (superior epigastric & musculophrenic As). 
2. Vertebral artery 

Unites with its fellow at the lower border of pons to give basilar 
artery (then to circle of Willis). 

3. Thyro-cervical trunk, which gives: 

a) Inferior thyroid artery (to thyroid gland). 

Surgical ,Importance: 
In thyroidectomy, this artery should be ligated in continuity to avoid 
dropping in the thorax which might necessitate thoracotomy to stop 
bleeding. 

b) Supra-scapular artery. 

c) Transverse cervical artery. 

B- Second part: deep to scalenus anterior 

It gives costo-cervical trunk, which gives: 

1. Superior intercostal artery which gives the upper 2 intercostal arteries 
(the rest of intercostal arteries arise from aorta). 

2. Deep cervical artery. 

c- Third part 
Lateral to scalenus anterior, usually gives no branches rarely gives 
descending cervical artery that share in anastomosis around scapula. 

Relations: 
Anterior: 

• 1st part: carotid sheath, phrenic nerve, sternomastoid, infra-hyoid muscles 
and RLN on the right side. 

• 2nd part: scalenus anterior muscle. 
Posterior: 

• 3rd part: lower trunk of the brachia! plexus & 1st rib, separated from the 
cervical pleura by supra-pleural membrane (fibrous sheet attached to C7 
& inner border of the 1st rib :::: Sibson's fascia). 
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I 
Deep cervleal artery 

Ascending .:. 
cervleal artery 

Dorsal scapular m1Etry 

Supmscapular artery 

Supreme --=--g:: 
lntercostat artery 

First postenor 
lntercostal artery 

Cos 
A. Lateral View trunk 

~urgical Importance: 
Exposure: 

• Median sternotomy. 

=r--,-----:;~=-,...,~~:.;..-- External 
carotid artery 

'm-----f--+- Facial artery 
i..-"'C"-___;;::.,..,;;:~-- Lingual artery 

Internal carotid artery 

Superior thyroid artery 

Thyroid gland 

- --:..- Right common caroUd artery 

Thyrocervlc:ll trunk 

Brachlocephallc trunk 

lntemal thoracic artery 

• 1 cm above the clavicle extending from the supra-sternal notch about 10 cm 
laterally. 

Compression: 

• The Rt. subclavian artery arises from descending aorta & passes posterior 
to the trachea & esophagus. The aberrant artery is usually asymptomatic 
but may cause dysphagia ( dysphagia lusoria). 

• Compression of the subclavian artery by the cervical rib may result in an 
aneurysm, which is a potential source of emboli to the hand. Because of the 
good collateral circulation, critical ischemia is rare, but the patient will 
complain of chronic ischemia of upper limb. 

Obstruction: 

• Proximal to vertebral artery: vertebral a. acts as collateral to the arm & 
steals flow from the basilar artery (subclavian steal syndrome). 

• At the 3rd part: collaterals are formed with t he intercostal anastomosis 
(costo-cervical trunk with branches of t he axillary artery) in addition to 
anastomosis around the scapula (transverse cervical branch from 1st part 
with sub-scapular & circumflex humeral branches of t he axillary artery). 
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Veins of Head & Neck 
SUpe,lor saglttal slrlU$ ... • .,.,.. 

Faix cereblf (Cerebral la -

Inferior saglltal stnus 

Straight sinus 
Tentor1tm ce,ebettl 

(Cerebellar tenlor1um) 71Dnn!.4-...,...&::- ~ :::::c!~ 

--­
~ 

Transverseslnus4-;jjtJ~~~~:::!:~~~~!!:it;~ 
Superior petrosal slnus~~m7'irT 

Interior petrosal slnus~i'r.T'lr!n-r~iF-r----'~~ 

Fatx cerebelU (cerebellar la 

Occlpltal sin 

A. Medial View 

Cavernous Sinus 

2 sinuses on 
medial to it) . 

each side of the hypophyseal fossa ➔ pituitary gland (hypophysis cerebri 

• Abducentnen,e [Ill) 

Internal carood 8l18ry 

Oculomolor nerve PIii 

PIIUIUlry gla-'ld 

~selae 

C3Yemous fvenous) srus 

Ophlhalmic dNisbl of lrigemlnal ne,ve IV,I 
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1) Structures in its lateral wall: 

• • 3rd cranial nerve (oculo-motor). 

•4th cranial nerve (trochlear). 

• Ophthalmic division of 5th cranial nerve (trigeminal). 

• Maxillary division of 5th cranial nerve (trigeminal). 

2) Structures passing inside the cavernous sinus: 

• 
• Internal carotid artery. 

• 6th cranial nerve (abducent). 

3) Communications with cavernous sinus: 
• It receives: 

Ophthalmic vein. 

- Spheno-parietal sinus. 

- Superficial middle cerebral vein. 

• It gives: origin to superior and inferior petrosal sinuses. 

• It communicates with: 
- Other cavernous sinuses via inter-cavernous sinuses. 

- Pterygoid plexuses of veins (via 3 emissary veins). 

Pterygoid Plexus of veins 

• It is present around the lateral pterygoid muscle. 
• It communicates with inferior ophthalmic vein, anterior facial vein and cavernous sinus 

(via 3 emissary veins). 
• These veins have no valves; draining the dangerous area of face and can cause 

cavernous sinus thrombosis. 
• It is drained by the maxillary vein. 

~urgical Import anco: Dangerous area of the face 
- The area formed of nose & upper lip. 

- Any infection even boil must not be squeezed for fear of cavernous sinus 

thrombosis. 

- Infection reaches cavernous sinus either via ophthalmic emissary vein or 

reaches pterygoid plexus through emissary vein in f oramen lacerum. 
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SUperftclal temporal vein 

Pterygold venous plexus 

Deep facial vein---:,,~~~~~~~( 
Maxillary vein --..lo.---_,.:,,.-:---~ 

RetromnHbular vein-~--~­

Postenor auricular vein 

Anterior branch 

Posterior branch 

~lemal J191lar vein / 

Anterior Facial vein 

o Formed by the union of supra-trochlear & supra-orbital veins. 

Inferior palpebral Veil 

o Ends by joining anterior division of posterior facial vein to form the common facial vein, 
which ends in internal jugular vein. 

NB: Superior thyroid vein may end in the common facial vein 50%. 

Posterior Facial vein 
o Formed inside parotid gland by union of superficial temporal & maxillary veins. 
o Ends by giving: 

1) Anterior division ➔ ends in common facial vein. 
2) Posterior division ➔ joins posterior auricular vein to form external jugular vein 

which ends in the subclavian vein. 

Deep Facial vein 

It connects anterior facial vein with pterygoid plexus of veins. 
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Internal Jugular Vein 
Begins: At the jugular foramen as a continuation of the sigmoid sinus. 

Ends: By uniting with subclavian vein to form innominate vein behind the sternal end 
of the clavicle. 

Relations 
• It lies inside the carotid sheath lateral to the internal & common carotid with 

vagus nerve in between. 

• Passes in front of the 
thoracic duct on the left side. 

• Runs alongside the chain of 
deep cervical LNs. 

• Passes anterior to the 
phrenic nerve. 

Common facial veill 

Tributaries 
• Inferior petrosal sinus. 

• Jugular lymph trunk. 
• Common facial vein. 

• Lingual vein. 

• Superior thyroid vein. 

• Middle thyroid vein. 
vein 

Sigmoid sin 

Subclaviao vein 
Left brachiocepha~c 
vein 

----Superior vena cava 

., 1, 0 External Jugular Vein 

It is formed by union of posterior 
auricular vein & retro-mandibular vein. 

It crosses perpendicular to the 
superficial surface of the 
sternomastoid beneath the 
platysma muscle. 

It is a tributary of subclavian vein. 
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Superlic. temporal v. Supra-orbital v. 

H---1'---Ant. jugular v. 
1'H---Jugular arch 
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Lymphatics of Head & Neck 

• Total lymph nodes of the body: 800 lymph nodes. 
• The most common cause of cervical L.N. enlargement is: T.B. 
• Block dissection of the neck 

= removal of: 
1. All neck L.N.s 
2. Sternomastoid muscle. 
3. Internal & external jugular V. 
4. Submandibular salivary gland. 
5. Accessory nerve (XI) 

Classification of cervical L.N.s 

Inner ring Outer ring 
(Waldyer's ring) 

Anterior Retro-
prelaryngeal pharyngeal 

& 
Pretreacheal 

Cervical 

Superficial Deep 

Supra­
clavicular 

Upper Lower 
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The Ring of Waldeyer 

The lymphoid tissue ring located in the pharynx and to the back of the oral cavity. 
The ring consists of (from superior to inferior): 

• Pharyngeal tonsil. 
• Tubal tonsils. 
• Palatine tonsils (commonly called "the tonsils" in the vernacular, less commonly 

termed "faucial tonsils"). 
• Lingual tonsils. 

Tubal tonsils 
around the openings 
of the auditory tube 

Pharyngeal tonsils (adenoid) 
upper midline In the nasopharynx 

Palatine tonsils '-.. 
Either side of the oropharynx ~ 

Lingual tonsils 

Tubal tonsils 
around the openings 
of the auditory tube 

Palatine tonsils 
Either side of the oropharynx 

Under mucosa of the posterior third of the tongue 
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~iclal 
temporal 

veil 

veil__j~r-- ~ft\ 

Retromand1bdar 

■ Bucctnalor 
■ lnlertlf deep cervlcaJ 

■ lnlrat,yold 

■ Juguodlga$111c 

□ Juguo-omol'lycld 
Mastoid (retroaur1c:Wt) 

0 OCdpbl 

1- Occipital: 

Poste 

■ Paratracheal 
■ ParoCJd 

■ Prllaryngtal 
■ Prmclleal 
■ Relrophalyngeal 

□ Submandllular 
■ Submenlal 

-

D Supe,fdal cernca1 

□ Superb' deep ceivlcal 

P Palatine lonsl 
PG Parolld gland 

Ph Pha!yngeal IOOSII 
SM Stemoclekklmas1old 

T Trachea 

TC Tlf1r0idcat1Jlage 
TG ThylOldglancl 

_,.. tnUlal dnlilage 

.... Secondary 
(subsequent) draklage 

Midway between mastoid process & occiput. It drains the back of scalp. 

2- Post-auricular: 
On the mastoid process, drains the back of the ear pinna & temporal region of the 
scalp. 

3- Pre-auricular: 
Just in front of the tragus & drains the outer surface of the pinna & sides of the 
scalp. 

4- Submandibular: 
Drains the upper lip, angle of the mouth, lateral part of the lower lip & the tongue. 

5- Submental: 
Drains middle part of lower lip, tip of the tongue & floor of the mouth. 
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_J 

Longitudinal Chain 

e.--
• 8uccinltar . Parll.- □ SlJpetft:ialcorvbl T fracllea 
■ -de(l)cr,lcaJ • Panltid □ SilperiardNpCOMCII TC Ti1Jrol<lc:allAOt 
• lnlTalftO'd . Pnlalynglal 

H Hyold TG Tby1oldgland 
• Jug..-ocli~ • Prl!llaclltal p Pala11M lond 

□~ -~ PG Paralldgland 
- ,_ dlllnage 

□ - lrllrOlulctal) □- I'll l'twyngNllonlil - Seconcllly 
□ Ocd!lbl ■ Simmonlal SM SI~ 

(~drainage 

A- Superficial Cervical 
A Runs with external jugular vein draining the parotid & lower part of ear. 

B- Deep Cervical Group 

Posterior belly 
or digastnc 

• 
- Upper & lower deep cervical LNs are related to the internal jugular vein & 

separated from each other by omohyoid muscle. 

- The upper deep cervical group has two groups: 

1- J.l:f.9!-J!9::Qjg_9:?_trJ_c;: which drains the tonsils. 

2- J.l:f.9!-J!9::Qf.D.~hY.9.i.9 which drains the tip of the tongue. 

- The efferent from the deep cervical LNs goes to 

• Rt. Side ➔ jugular duct & subclavian lymph trunk. 

• Lt. Side ➔ thoracic duct. 

Anterior ½ 

• Tip ➔ sub-mental ➔ jugulo-omohyoid LNs. 

• Sides ➔ ipsilateral submandibular LNs. 

• Middle ➔ submandibular on both sides. 

Posterior ½ 

Deep cervical LNs (1st, retro-pharyngeal LNs 
➔ deep cervical lymph nodes). 

Upper lip 

➔ Both submandibular LNs. 

Lower lip: 

•Middle part ➔ submental LNs. 

•lateral parts ➔ submandibular 
LNs. 

N.B: The lymph drainage of the head & neck finally 

On the left side ➔ jugular lymph trunk ➔ thoracic duct. 

On the right side ➔ right jugular or subclavian vein. 
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Nerves of Head & Neck 

Nerve su I of the face 

B. Sensory A. Motor 

A-Sensory: 
► Sensory innervation is via trigeminal nerve (V) through its 3 divisions: 

1) Ophthalmic nerve (sensory N.). 
2) Maxillary nerve (sensory N.). 
3) Mandibular nerve (mixed N.) 

• The ophthalmic nerve supplies: 

1- Forehead. 

2- Upper eyelid. 

3- Dorsum of nose. 
• The maxillary nerve supplies: 

1- Lower eyelid. 

2- Upper part of check. 

3- Upper lip. 

4- Ala of the nose. 

5- Part of the temporal region. 

6- Maxillary teeth. 

7- Nasal cavity. 

• The mandibular nerve has motor & sensory fibers: 

A) The sensory fibers supply: 
1. Skin over the mandible. 5. Lower teeth. 
2. Lower part of check. 6. Gingival mucosa. 
3. Part of temple. 7. Lower lip. 
4. Part of ear. 

8) The motor fibers supply: 
1- Muscles of mastication (medial pterygoid M., lateral pterygoid M. , masseter M. 

& temporalis M.) 
2- Mylohyoid muscle. 
3- Anterior belly of digastric muscle 

~ .B.: 
► The reat auricular nerve C2-3 : 

- It is derived from the anterior rami of 211
J & 3rd cervical nen es. 

- It supplies the skin over the angle of mandible. 

8-Motor: 
Facial nerve + 5 temporal branches (inside the parotid gland) 

1) Temporal branch: 
• It leaves the superior border of the parotid gland. 
• It supplies frontalis muscle. 
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2) Zygomatic branch: 
► There are 3 zygomatic branches: 

• The upper branch supplies ➔ frontalis & orbicularis oculi. 

• The second branch supplies➔ depressor supercilli & supero-medial part of 
orbicularis occuli. 

• The lower branch supplies ➔ zygomaticus major, lip elevator & lower 
orbicularis occuli. 

3) Buccal branch: 
• It exists the parotid gland and runs above the parotid duct. 
• It supplies ➔ buccinators M. & muscles of the upper lip and nose. 

4) Mandibular branch: 
• It exists th~ lower part of parotid gland. 
• It supplies ➔ lip depressors. 

5) Cervical branch: 
• It supplies ➔ platysma. 

Green= ophthalmic nerve (V1) 
Supraorbital nerve (SO) 
Supratrochlear nerve (ST) 
lnfratrochlear nerve (IT) 
External nasal nerve (EN) 
Latrimal nerve (L) 
Oronge-= Maxillary nerve (V2) 
Zygomaticotemporal nerve (ZT) 
Zygomaticofacial nerve (ZF) 
lnlraorbital nerve (10) 
Purple : Mandibular nerve (V3) 
Auriculotemporal nerve (AT) 
Buccal nerve (B) 
Mental Nerve (M) 

Red and Blue = Cervical nerves (C2/C3) 
Greater occipital nerve (GO) 
Lesser occipital nerve (LO) 
Greater auricular nerve (GA) 
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Cranial Nerves 

Ocular nerves {III, IV, VI) 

• Oculomotor nerve supplies all extra­
ocular muscles except: 

Superior oblique (supplied by 
trochlear n.) 

- Lateral rectus (supplied by 
abducent n. ) 

• Oculomotor nerve also supplies ciliary 
ms & constrictor pupillae muscle. 

• Injury to oculomotor nerve will 

•
roduce: 

Dilatation of pupil. 

Ptosis. 

Lateral squint. 

Loss of accommodation. 

Oculomolor nerve (Cfil Ill) 

N.B: Herniation of the uncus of temporal lobe through . torial notch ➔ pressure 
on the oculomotor nerve. 

The Trigeminal Nerve (V) 
• It is the 5th cranial nerve. 

• It is a mixed nerve, gives 2 sensory nerves & the 
mandibular nerve. 

• Two sensory nerves 

- The ophthalmic 
nerve. 

- The maxillary 
nerve. 
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The Mandibular Nerve 
Deep temporal nerves 

lygomatlcllefVe 

' lnfraofbllal nerve 

~ Supe,1or 
rlor J alveolar nerves 

Pterygopalatlne ganglion 

Aw1culotemporal nerve 

otlc ganglion 

0ftlYIIW of DMslonl. Lawal VleW 

~ 

■ Oplllhalmlc (CNV1) 

■ Maxlta,y (CNV2) 

■ Mandllular (CN y3) 

It is a mixed nerve, passes in foramen ovale and gives: 
1. Nerve to medial pterygoid (this also supplies the te..z,palati muscle). 
2. Nervus spinosus. ¥ 
3. Anterior division: 

► Which supplies masseter, temporalis & lateral pterygoid i.e. it supplies the 4 

• muscles of mastication. 
'j,; It gives buccal branch (sensory to cheek). 

4. Posterior division, which gives 

• ► Auriculo-temporal nerve. 
► Lingual nerve. It gives : 

-General sensation to the mucosa of anterior ½ of the tongue. 
-Secretomotor fibers to sublingual glands. 

► Inferior alveolar nerve, which supplies the lower teeth and ends as mental 
nerve. 
Mental nerve passes through the mental foramen which is located between the 
lower 1st & 2'1d premolars 

► Gives mylohyoid nerve to supply mylohyoid & anterior belly of digastric. 
Mandibular nerve passes in the foramen ovate & does not pass through 
mandibular foramen 
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The Facial Nerve (VII) 
It passes in auditory meatus, facial canal & emerges through the 
stylomastoid foramen. 

B 

Facial nerve [VII) 
-----External acouS1iC meatus 

1----- Posterior auricular neNe 

- - - Mastoid prooess 

Cervlcofaclal branch ___ __, 
----Oigastric muscle 

• It enters the parotid gland where it gives its five terminal branches. 

Branches: 
A 

• 
Posterior auricular nerve 

Ce,vk:Ofaclal brMch 

Parotld gland 

In facial canal it gives: 
1) Greater superficial petrosal 

2) Chorda tympani: 

• - Passes through tympanic cavity & petro-tympanic fissure. 

- Carries taste sensation from the ant½ of the tongue. 

3) Nerve to stapedius muscle. 
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Just after its exit from stylomastoid foramen it gives: 
1) Nerve to stylohyoid. 

2) Nerve to posterior belly of digastric. 

~ terminal branches (inside the paratid gland): 
1 ) Temporal. 

2) Zygomatic. 

3) Buccal. 

4) Mandibular. 

5) Cervical (which supplies the platysma). 
\IC N.B: Facial nerve lesion ➔ inability to suck liquids through a straw. 

Platysma: 
- Nerve supply: cervical branch of Facial N. 
- While suturing the skin, the platysma should be sutured as a separate layer to 

prevent ugly scar 

~urgical importance of f aciaf N.: 
1. Both mandibular & cervical branches of facial N. are prone to injury in 

surgical procedure in the mandibular region (e.g. submandibular salivary 
gland operation). 

2. It is important to differentiate between upper motor neuron lesion 
(UMNL) & lower motor neuron lesion (LMNL) of the facial N. 
• UMNL: 

- Imconpete paralysis of muscles of the lower part of one side of 
the face because the upper part is bilaterally supplied by upper 
motor neurons. 

• LMNL: 

- Complete paralysis of all muscles of one side of the face. 

~urgicaf importance of trigeminaf N.: 
1. Trigeminal neuralgia may affect one or more of the 3 divisions giving rise 

to acute episodic pain in the corresponding area. 
2. Pain is frequently referred between branches. Thus, a patient with tongue 

carcinoma has ear ache(auriculo-temproal N.) giving the classic picture of 
an old gentleman sitting in the outpatient clinic spitting blood & saliva 
with a piece of cotton in his ear. 
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~ICQ Glossopharyngeal Nerve (IX) 
• It supplies all types of sensations (general & taste) to mucosa of the posterior ½ of the 

tongue. 
• It supplies stylo-pharyngeus muscle (the only muscle supplied by it). 

Vagus Nerve (X) 
• It is the longest cranial nerve. 
• Branches: see above. 

Accessory Nerve (XI) 
Cranial part: 

• Origin: Nucleus Ambiguous in medulla oblongata. 
• Joins the vagus n. & distributed along its pharyngeal & laryngeal branches . 

• 
• It supplies all muscles of the soft palate except tensor palati (which is supplied 

by mandibular nerve). 

Spinal part: 
• Origin: upper 6 cervical segments. 
• Supplies sternomastoid & trapezius. 

~,cQ: Hypoglossal Nerve (XII) 
It supplies the intrinsic muscles of the tongue and the extrinsic muscles which are 
(hyoglossus, styloglossus, genioglossus & palatoglossus) . 

• Ansa cervicalis 

o Nerves that contribute to its formation: C1 , 
C2, C3. 

-Descedens hypoglossi C1 

-Descendens cervicalis C2, C3 

o Muscles supplied: sternothyroid, sternohyoid, 
omohyoid . 

NB: Thyrohyoid is supplied by C1 directly. 
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C3 

B. Lateral View 

l,.._ Hypoglossal 
nerve (CN XIQ 

Root of ansa 
cervlcalls: 

Superior 



Nemlroots 
or cervical 

plexus 

Ansa [ Inferior root 
cervicalis SUpenor root 

Lateral View 

Stemo1t1ynMd 

Hyoglossus 

Nerve to U'l'/JOhYOfd 
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Autonomic Nervous System 

Brain s1em 

Tl 

$pnalC1Xd 

L1 

SI 

■ sympathetic Outflow 

■ Parasympathetic Outflow 

Sul)8ior 
mesenlerit 
ga!Yjion 

Lacrlmal gland 
Mucous mentirano ot rose and palara 

Sutmmb:ilar glald 
$~gland 

OrafllUlOSa 

P'arotk!gl.Yld 

Heart 

Tradlea 

Bronchi 

ll\'tll and ru:ls 

Small lnte51ine 

uwoa intestine 

Rectl#TI 

!Gooey 

Bladder 



Vertebral levels of the structures 
o Spinal root of accessory nerve crosses transverse process 

of atlas 
o O en mouth and dens 

o Upper border of thyroid cartilage 
o Bifurcation of common carotid arteries 

o Cricoid cartilage 
o Larynx becomes trachea 
o Pharynx becomes esophagus 
o Middle cervical ganglion 
o Vertebral artery enters foramen Transversum of C6 
o Carotid tubercle of Chassaignac 
o Inferior thyroid artery crosses to thyroid gland and passes 

behind the s m athetic chain 
o First clearly palpable spinous process (C7) 
o Stellate /inferior cervical an lion 
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Muscles of Head & Neck 

Muscles of Mastication 
Temporal is 
Origin Insertion N. Supply Action 
Temporal fossa Coronoid process of Anterior division of the 
of the skull the mandible mandibular nerve 

Zygomatic arch Outer surface of Anterior division of 
of the maxilla ramus of mandibular nerve 

mandible 
Zygomatk: arch 

HEAD & NECK 

Elevates & 
retracts mandible 

Elevates & 
protrudes 
mandible 



Greater wing of Neck of 
sphenoid & mandible 
lateral pterygoid 
plate 

Anterior division of mandibular 
neNe 

Maxillary Inner surface of ramus of Main trunk of 
mandibular n. 

tuberosity & mandible 
lateral pterygoid 
plate 

N.B: 

- Both muscles together protrude the mandible .• 

- Lateral pterygoid divides the mandibular A. into 3 parts 

Lateral pte,ygold 

Lowers mandible 
Side to side 
movement 
(chewing) 

Elevates mandible 
Side to side 
movement 

HEAD & NECK 



Supra-hyoid Muscles 

Dlgastnc: 
Antenor bell'/ 
Postenorbell'/ 

Mandible 

Genlohyoid 

Mylohyoid--~ 

Stylohyold--­

~- Hyold---~!!I!!! 

stemodeldomaslofd: 
Sternal head 

ClavlCtJlar head 

Stemohyold--

Slernothyrold 

Omohyoid 

Anterior belly: digastric Intermediate tendon Anterior belly: 
mandibular 
nerve. 

fossa of mandible connected to hyoid 
Posterior belly: medial bone 
surface of the mastoid 
process 

Mylohyoid muscle 

Mylohyoid line of 
the mandible 

Median raphe & body 
of hyoid bone 

HEAD & NECK 

Posterior belly: 
facial nerve 

Nerve to mylohyoid 
(from mandibular n.) 

• Depression of 
the mandible 
• Elevation of the 
hyoid bone 

• Depression of 
mandible 

• Elevation of 
hyoid bone 



:\IC'Q 

· Infra-hyoid Muscles 
These include omohyoid, sternohyoid, sternothyroid & thyrohyoid 

Omohyoid 

Olgastrlc: 
Antenor belty 
Posterior belly 

Stemocleldomastold: 
Slem31 head 

CtavlaJlar head 

~ 

Anterior View, Head and Neck Extended 

Mylohyold-

Stylohyold­
Hyold -

Stemohyold-

Sterno thyroid 

Omohyold 

Origin Insertion N. Supply Action 
Superior belly: 
body of hyoid bone 
Inferior belly: 
upper border of 
the scapula 

Intermediate tendon 
connected to clavicle by 
fibrous sling 

Ansa 
cervical is 
(C1,2,3) 

Depresses the hyoid 
bone in the 2nd phase of 
deglutition 

Sternohyoid 
Origin Insertion N. Supply Action 
Back of 
manubrium 

Body of hyoid 
bone 

Sternothyroid 

Ansa cervicalis 
(C1,2,3) 

Depresses the hyoid bone in the 
2nd phase of deglutition 

Origin Insertion N. Supply Action 
Back of 
manubrium 

Oblique line of the 
thyroid cartilage 

Thyrohyoid 

Ansa cervicalis Depresses the hyoid bone in 
(C ) the 2nd phase of deglutition 1,2,3 

Origin Insertion N. Supply Action 
Oblique line of Hyoid 
thyroid cartilage bone 

Sternomastoid 

Depresses the hyoid bone in the 
2nd phase of deglutition 

Origin Insertion N. Supply Action 
Sternal head: 
Manubrium sterni 
Clavicular head: 
clavicle 

Mastoid 
process 

Spinal 2 muscles: flexes the neck 
accessory n 1 muscle: bends the head to 

the same side & turns the face 
to the opposite side 

HEAD&NECK 



~urgicaf import anco 
• Examination of cervical LNs. 
• It should be examined during the thyroid & parotid gland examination. 
• Determination of the relation of neck swellings to it. 
• Boundaries in anterior & posterior triangles of the neck. 

Scalenus Anterior 
Origin Insertion N. Supply Action 
Anterior tubercles of 
transverse processes of 
C3,4,5,6 

Scalene tubercle of 
1st rib 

Relations of scalenus anterior: 

Anterior 1 ry rami 
of C4,5,6 

Flexion of neck 
Elevation of 

the 1st rib 

■ Anterior to scalenus anterior is: subclavian vein, phrenic nerve. 
■ Posterior to sca/enus ant is: subclavian artery, roots of brachia! plexus . 

• 
AnlAltlot Nnl 

tonnlngro«sol 
blldlill pluut 

cs-----;~I 

C6 

c1---,,..c-,~== _,,,,,,i 

C8 ___..~~ 

T1 

lntomel lhotadc at1o,y 

Anterior ; Medial 
-- --- --- - ___ , -- - -- ~ 

• Phrenic N. (under pre-vertebral fascia) • Longus coli 
• Ascending cervical fascia. ■ Carotid tubercle 
• Transverse cervical/supra-scapular artery ■ Pyramidal space 
• Carotid sheath ■ Carotid sheath 
■ Vagus ■ Stellate ganglion 
■ Thoracic duct ■ Vertebral artery 
■ Lower belly of omohyoid ■ Middle cervical artery 
■ Deep cervical nodes ■ Inferior thyroid artery 

■ 2st part subclavian artery 
■ Ansa cervicalis 
■ Thyro cervical trunk 
■ Vertebral vein 

Posterior Lateral 
- - -~ -- -------- -- - ---- ---. • 2 part of subclav,an artery 

• Anterior rami C3-T1 
• Casto-cervical trunk 
• Superior intercostal and deep cervical arteries 
■ Scalenus medius 

HEAD & NECK 

■ Trunk of brachia! plexus 
■ 3rd part of subclavian artery 



Pharyngeal (Branchial) Arches 
Pharyngeal arches, Pharyngeal pouches, Pharyngeal clefts - 4 weeks 

Otvtlo~g lor,gut 
on pl,11)1'1gul 1oor 

• They appear in the end of the 4 th & 5th weeks. 
■ As thickening in the pharyngeal wall. 
• In a carnio-caudal order. 
• They are 6 in number, but the 5th one disappears. 

Derivatives of arches 
1st 2 nd 

• External 
Ectoderm acoustic 

meatus. 
(Meckel's cartilage) (Reichert's cartilage) 
• Malleus, incus, • Stapes 

anterior ligament • Styloid process. 
of malleus. • Stylohyoid lig. 

• Sphenomandibula • Lesser horn & upper 
r ligament. part of hyoid bone. 

• Mandible. • Occipitofrontalis M. 

Mesoderm • Ms. of mastication • Ms. of facial 
• Tensor tympani. expression. 
• Tensor palatai. • Buccinator M. 
• Mylohyoid M. • Posterior belly of 
• Anterior belly of digastric M. 

digastric M. • Platysma & 
Stapedius 

• Auditory tube. • Palatine tonsils. 
• Middle ear. 

Endoderm • Tympanic 
(mastoid) antrum 

Trigeminal N. Facial N. 

Nerves (Mandibular N.) 

Nerve 

Allery 

3 rd 
--

• Greater 
horn & 
lower part 
of hyoid 
bone. 

• Stylo-
pharyngeus 
M. 

• Inferior 
parathyroi 
d 

• Thymus. 

IX nerve 

4th 6tn 
-

• Cartilage of 
Larynx. 

•Ms.of 
pharynx, 
except stylo-
pharyngeus 

•Ms.of soft 
palate. 

• Ms. of larynx 
• Superior 

parathtyoid 
• 5th+4th➔ 

ultimo-
branchial 
body 

Vagoaccessory 
recurrent 

laryngeal N. of 
X -HEAD&NE C K 111t11 



N.B.: 
Cleft membrane ➔ tympanir membrane 
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Pharyngeal Arch Derivatives 

Connutm Artcrirr Clefts Poutba Mucks t!m.u 
Tiuae 

Mm.cf 
Maxi11a, MaxiUary ma.meat ion.. yl 
Mandibl~. mylohyoid, Ml 
Zygoma. 

\ digaslric. tensor 
MsiUeus. lncus Tubotympanic tympani. tensor 

recess: (lat.) 
£AM ..- middleelll'" 

veli palatiru 

Stipes. Styloid Hyoidand cavity, (me,) Mm. of facial 
procees, stapedial II auditory tube expression, VII 
Slylohyoid lig., post. digas1ric, 
Lesser horn of $1apedju~ 
hyoid 

Cervjal sinus ~ / stylohYoid 
- FaJatine Tonsil 

Greater horn of Common (degenerateJ) 
hyoid carotid. root of ( m j Stylo- IX internal carctid phar;-ngeus 

Thymus and 
Inferior 

Thyroid Arch of Aorta. (_•v Pl!nllbyroid$ Pbalyngeal 
::r: canilage R. Subclavil111~ constrictors, Superior bra11ch 

ohagus(X) m Sproutiof cdcothyroid, 
)> 'Pulmonaties. 1evator veli 
C, 

Superior palatini 
~ 

Cricoid Parathyroids 
JnldMic: 

Recurrent 
Oucrus VI laryngeal: z cartilage arteriosus, muscles of m Definit.i\le lU)'llX 

Vagus(X) 
n puJmonarics -
A 

C Ultimobranchial 
body 



_j 
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The function of the upper limb 
is to place the hand in position 

to be effective as a grasping 
tool. As such, the upper limb 
has adapted into a body part 

with great freedom of motion. 
Muscles that control this 
motion extend across the back 
and thorax. 



UPPER LIMB 
The Clavicle 

Features: 
• 2 ends: 1- Sternal end (bulky). 2- Acromial end (flattened). 

• 2 surfaces: 1- Upper (smooth). 2- Lower (shows subclavius groove). 

Surgical importance: 
- The clavicle carries the weight of the upper limb & transmits it to the trunk 

through its articulation with the sternum (sterno-clavicular joint). 
- It is one of the most commonly fractured bones in the body: 

• Cause: direct violence as falling on outstretched hand. 
• Site: the junction between the 2 curvatures. 
• Effect: shoulder drop; the lateral fragment is displaced downwards by 

the weight of the limb. 

A. Superior Sur1ace 

-
B. Inferior SWface 

The Scapula 

Features: a flat bone having: 
1. 2 surfaces: ventral (forming sub-scapular fossa) & dorsal (presenting the spine). 
2. 3 borders: upper, medial & lateral. 
3. 3 angles: 

- Superior (level of 2nd rib). 
- Inferior (level of ?1h rib). 
- Lateral (glenoid cavity). 

4. 3 fossae: sub-scapular (ventrally), supra-spinous & infra-spinous (dorsally). 
5. 3 processes: spine, acromion and coracoid process. 

- UPPER LIMB 



Attachments: 

The Humerus 

Features: 
Upper end: consists of: 

■ Head: articulates with the glenoid cavity. 

• 2 necks: anatomical neck & surgical neck. 

■ 2 tuberosities: greater (carrying 3 muscles facets) &lesser (carrying 1 
muscular facet). 

■ Bicipital groove: having medial lip, lateral lip & floor. 

Shaft: has: 

• 3 borders: anterior, medial & lateral. 

■ 3surfaces: antero-medial, antero-lateral & posterior surfaces. 

Lower end: consists of: 

• Trochlea: for articulation with ulna. 

■ Capitulum: for articulation with radius. 

• Medial epicondyle: more prominent. 

■ Lateral epicondyle: less prominent. 

• 3 fossae: olecranon (posterior), radial & coronoid (anterior). 

UPPER LIMB-



~urgical importanco: 
- Surgical Exposure: 

• Upper ½: incision along delto-pectoral groove. 
• Lower ½: incision along the medial or lateral 

inter-muscular septum. 

- Fractures: are common, at the following sites: 

•

o At surgical neck: being a weak point after the 
upper end. 

o At middle of the shaft: being weakened by 
spiral groove. 

o At the medial epicondyle . 

Nerves which may be injured with fractures of humerus 

Site The injured nerve Effect of injury 

Axillary n. Around the surgical neck 

Radial n. In spiral groove 

Ulnar n . Behind medial epicondyle 

E. PosterlOf View 

lateml head of 
I riceps 

!'HIM 

;\kJial head of 
I rieeps 
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B. Anterior ..,ew 

Flattened shoulder 

Drop-hand or wrist 

Claw hand 

coracohraehialis 

.,,,, 
Common lk,or 

origin 



The Ulna 
Features: 

o Upper end: shows:-
• 2 processes (olecranon &coronoid). 
• 2 notches (trochlear & radial). 
• 2 muscular impressions (ulnar tuberosity &supinator fossa). 

o Shaft: has 3 surfaces (anterior, posterior & medial) separated by 3 borders. 

o Lower end:- presents a small rounded head & a blunt styloid process. 

~urgical importance: 
- Surgical exposure: by an incision along its subcutaneous post. border 

- The tip of the olecranon process forms an equidistant b. with the 2 
humeral epicondyles in the normal elbow & also in the supra-condylar 
fracture. In elbow dislocation, this D. is no longer equidistant. 

Trocillear nolch . Otecranon 
Radial nolch 

·, -•· £ Coronold process 

1~'7'""Tube ... lty OI Ulna 

{J- Suplnator fossa 

·1 I . 
TUlna 

Anterior view 

The Radius 

Features: 

Olecranon 

Posterior border--

Ulna1 

Posterior view 

• Upper end: consists of (head, neck & radial tuberosity) 
• Shaft: has 3 surfaces (anterior, posterior & lateral) separated by 3 borders. 
• Lower end: expanded & presents: 

styloid process laterally, ulnar notch medially & articular surface (below). 

Surgical importance: 
Surgical Exposure: 

By an incision along the ant. border of brachioradialis. 

UPPER LIMB . 



ID]'I In Pronation & Supination 

• 

Ulna is fixed. 
Lower end of radius crosses in front of ulna 
Pronation by: pronator teres & pronator quadratus. 
Supination by : biceps (with elbow flexed) & supinator (with elbow 
extended) 

Head-­

tJeck 

Tuberosity 
• I 

·'' 
Anterior oblique Ima,-:,., 

, , l~ l-~ • I 

Radius 1,1 

Anterior view 

Carpal Bones 
,. 

gurgical imporfanco: 

Fracture of the scaphoid 
■ It is the most frequently fractured 

carpal bone. 

■ Presents clinically with tenderness .,_ 

over the anatomical snuffbox. 

■ Has high incidence of avascular 

necrosis & non-union. - --

-UPPER LIMB -

Head 
f I • • t Neck 
~ Tuberosity 

\ \ ;\ Posterior 
oblique line 

I ,:,-Radius 

Posterior view 



Attachments of forearm & hand 
(Anterior) 

brach1orad1al1s 

Ext. carp, rad1,1l1s longus 

common extensor origin 

Supmator 

Pronatrn quad1 aus 

13r c1ch1or ad1al 1s 

Add. pol ICIS 

flexor d1g1tor um prof undus 8. Anterior View 
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Attachments of forearm & hand 
(Posterior) 

Triceps 

Flex.carpi ulnaris 

FI c:x . di Qiton1111 
profu11dusus 

Lxt. pol. longus 

Ext. indices 

-UPPER LIMB 

Supinator 



Joints of the Upper Limb 

Sterno-clavicular & acromio-clavicular joints 

Both are responsible for movements of the shoulder girdle. 

Shoulder joint 
• Type: Synovial (ball & socket). 

• Bones: Head of the humerus & glenoid cavity of the scapula. 

• Stability of shoulder joint: maintained by: 
- Coraco-acromial arch. 

- Rotator cuff muscles (supra-spinatus, infra-spinatus, sub-scapularis and 
teres minor). 

• Instability of shoulder joint: due to: 
- Shallow glenoid cavity & large head of humerus. • 
- Laxity of capsule. 
- Wide range of movement. 

• Abduction at Shoulder Joint: 
- First go0 ➔ movement occurs at shoulder joint: 

► From 0°- 30° ➔ supra-spinatus. 
► From 30° - go0 ➔ middle fibers of deltoid. • - From 90° - 180° ➔ no movement at shoulder joint (scapula is rotating 

by lower 5 digits of serratus anterior & upper & lower fibers of 
trapezius. 

t ~-- - j..., 
Right Shoulder 

N OR 
Right Shoulder 



Elbow ioint 
• ~ : Synovial (hinge) . 

• 

Bones: Lower end of humerus & upper end of radius & ulna 
N.B: Student's elbow due to: inflammation of subcutaneous olecranon bursa 

Superior & inferior 
radio-ulnar joints 

• ~: Synovial (pivot). 

Wrist joint 

• ~ : Synovial (ellipsoid). 
• Bones: Lower end of radius & carpal bones (scaphoid, lunate & triquetrium). 

Breast 
DEVELOPMENT: 

• It arises from the milk line, which extends from the axilla to the inguinal region 
(mid-inguinal point). 

• The epithelium is ectoderm (parenchyma) while connective tissue is 
mesenchyme (stroma). 

SITE & EXTENT: 
- The breast is formed of fibro-fatty tissue, lies in front of the chest wall. 
- It is considered as modified sweat gland, so it lies in superficial fascia. 
- It extends from the 2nd to the 6th rib & from the sternum to mid axillary line. 

- The axillary tail of Spence: 

• 
Arises from supero-lateral quadrant of mammary gland . 
Passes through a defect in the deep fascia known as foramen of Langer 
to the level of the third rib. 

■ It lies close to the axillary vessels. 

mid axillary dNp -- line fascia 
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IT LIES OVER 

The Pectoralis major(½): (see muscles of the shoulder region) 
Origin: sternocostal head, clavicular head. 

- Insertion: lateral lip of bicipital groove. 
- Nerve Supply: medial & lateral pectoral nerves (from medial & lateral 

cords of the brachia! plexus respectively). 
- Actioo: to press her hands against her waist. 

The Serratos anterior(½): 
Origin: 8 digitations with the upper 8 intercostal muscles. 

- Insertion: medial border of the scapula. 
- Nerve supply: N. to serratus anterior from roots CS, 6, 7 (=Long 

thoracic n. = N. of Bell). 
- Action: keeps the stability of scapula with the use of upper limb. 

Others are the external oblique & rectos sheath. 
ARCHITECTURE OF THE GLAND: 

• The breast is formed of acini that make up 
lobules & lobes of the gland which are 
radially-arranged. 

Bn•ast tissur is formrd of 
glands + lihro-fatty CT wlll'rr 
lhickt'ning in tht' fibrous tissm.' 

➔ Coop<.'r ligmnrnt 
• Each lobe is drained by a separate duct. 
• All the collecting ducts (10 -15) open into the nipple. 

• Ligaments of Cooper: 
The breast is anchored to the 
overlying skin & to the pectoral fascia 
by bands of CT called Ligaments of 
Copper. 

~urgical imporfanco: 
o Ducts convergence at areola, so incision must 

not reach the areola 

o Cooper's ligaments: 

uoaments of 
Cool)C!r 

Any fibrosis affecting these ligaments 

results in dimpling to the skin of the 

breast 

Ectom:11 
Ol>ilQUO 
apoowiosi, 

+-.;"""""!"lf,,,-..c;_- Pi,cl ·ra~, 
mllJ"'r 
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BLOOD SUPPLY OF THE BREAST: 
Arterial Supply 

~ 1. The lateral thoracic artery, from 2nd part 
~ of the axillary artery. 

2. The perforating cutaneous branches of 
internal mammafY artery to the 2nd

, 3rd & 
4th spaces (medial perforator). 

3. Lateral branches of the 2nd
, 3rd & 4th 

intercostal arteries (lateral perforators). 

4. Pectoral branch of acromiothoracic 
artery (for the upper part of the breast). 

s ubcl.avlen 
.. , ... ry 

m edi.al 
. . 

Venous Drainage 

• " it1Uw .. 1.,I 

•na,,tl< 

Jt~·,11Jini; I 1i.,n..,,1t 

.iort.l 

inl,m.tl inlenu~lo11 
muKlr 

.... _ 

1. Superficial Veins cross the midline. 

po:-terior intPrcosta I 
artry 

2. Deep veins accompany the int. mammary & intercostals arteries. 
3. lntercostal veins drain into the azygous system on the Rt. side & 

hemiazygous on the Lt. Side, & vertebral veins, so cancer breast 
spreads to axial skeleton. 

N.B. Phlebitis of the superficial veins is called Mondor's disease (superficial 
thrombophlebitis of the breast) 

Hemi azygous vein 

left superior 
SVC,_. • . lntercosbtl 

~ vein 

Azy- ' 
superior hemi­
azygous vein 

gous 
Vein. 

Inferior hcrn.i­
~:t::---azygous vein 

Lymph Drainage: 
A) Axillary nodes: 

piUil.• 

vertebr;tl 
veins 

veno11s 
drilil-.age 
ofbreut 

•These receives about 75% of breast lymph. They are average 35 nodes. 
1-Anterior 2-Posterior 3-Lateral 4-Central 5-Apical GROUPS 
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•The posterior and lateral groups don't drain the breast directly, however they 
are potential sites of breast cancer spread as they have alot of connections 
with the anterior group 

B) Internal mammary nodes: 
•They are 3 or 4 lymph nodes. 
•They receive part of the lymph from the medial side of the breast. 

C) Lymph nodes of Rotter: 
• Few lymphatics pierce the pectoral is major muscle to reach lymph nodes of 
Rotter then reaches the posterior intercostal veins. 

D) Lymphatic spread: 
•After lymph reaches either the internal mammary or the axillary nodes, it 
reaches the jugulosubclavian venous (if obstructed, lymph will pass 
retrograde to the supraclavicular nodes) 

•Lymph channels cross the diaphragm 
reaching the liver lymphatics. 

•Lymphatics from the lower inner quadrant pierce the rectus sheath to reach 
peritoneal lymphatic plexus. 

Latoral Central nodes 
nOdoa Sup,AC1ov1CUl3r nOdes 

: • --.. Aple&I nOdes 

• • Pos t 
node 

Ante 
noooa 

Subdlaphragm11Uc lymp plexuses 

~ 

Pamslornat nodes 

Abdominal cavity 

❖ The axillary Lymph nodes may be classified into 3 levels: 
1. L.Ns above the level of pectoralis minor: apical L.Ns 
2. L.Ns deep to pectoralis minor: central L.Ns 
3. L.Ns below the level of pectoralis minor: ant., post. and lateral L.Ns 

sup,aclavlculer 
LNs 

parasternal / 
LNs 

Apical group 

lymph.slic drainage of -.km or brL'd<ot without 111ppk! 
and areola ( rachal manner) 

lymphillll uratnage of nipplt" ,drcol.1 
ana breast Us.sue 
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lymphatic drainage of deep part of breast 

pedoralis 
major ms 

intema.1 
mamma.ry LNs 

posterior 
intercost.il LNs 

The axillary groups of lymph nodes 
1. Pectoral group (anterior) ➔ behind the pectoralis major. 
2. Humoral group (lateral) ➔ along the axillary vein. 
3. Sub-scapular group (posterior) ➔ over the subscapularis muscle. 
4. Central group (medial) ➔ over the floor of the axilla. 
5. Apical group (infra-clavicular) ➔ at the apex of the axilla. 

medial group 

picalgroup 

.,_ pectoral group 

........ ,., .... 
- The mammary gland. 

Body wall above the level of umbilicus. 

Axillary nodes 
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Subciavian 

Cervlco- tf alle Right 
axillary canal ~ (or lah) 

L ~ ~e;s 
Suptaolavfeutar 
nodes 

Apical nodes 

Peot0<at (an1arior) 
nodes 

Internal 
mommarv 
nodes 



Clinical notes: 
■ Nipple is present at the level of 4th intercostal space. Unless the breast 

is pendulous. It is directed downward, forward & lateral. 
■ The lactiferous ducts converge towards the nipple in a radiating 

manner. Therefore, while draining an abscess a radical incision is 
placed to avoid injury of these ducts. 

• Direction of nipple ➔ is changed in pathological diseases. 
■ Nipple is not a site of lipoma ➔ devoted of fat. 
• Nipple must be examined to detect infiltration ➔ pectoralis & serratus 

M. 
■ The pectoralis minor muscle is a surgical landmark for identifying 

axillary L.N.s during radical mastectomy operation for cancer breast 
• Level I nodes: (anteior, posterior & lateral groups) 

below & lateral to the lower margin of the muscle. 
• Level II nodes: (central group) behind the muscle. 
• Level Ill nodes: (apical group) above the upper margin of the muscle 

~urgicel importenco: 
► lymph nodes: 

• Its affection is used to determine the prognosis after mastectomy. 
• The first node to receive the lymph intra-operative is called 

"SENTINEL LYMPH NODE" and is excised and sent to the pathologist 
to determine lymph node infiltration. 
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Axilla 
It is a pyramidal space between upper part of arm & thorax. 

Apexolaxlla 

Posterior wall 

BOUNDARIES: 

• ANTERIOR 

- Anterior wall: 

• 1st layer: pectoral is major muscle. 
• 2nd layer: 

- Subclavius muscle. 
Clavi-pectoral fascia. 
Pectoralis minor. 
Suspensory ligament of the axilla. 

- Posterior wall: Subscapularis, teres major & 
latissimus dorsi muscles. 

- Medial wall: 
Upper 4 ribs & serratus anterior muscle 
with long thoracic nerve running over it. 

- Lateral wall: 

Axlnary Boundaries: 

• Apex 

□ Base 
■ ArCl!r1or wall 

■ Lateral wal 
0 Meiltalwall 

0 Pl>sterio< wal 

Omallyaid 
Deep cervlcal 
laScla (lllelraeheal 
tayer,musadalpar 

..,,.,,.,_,___ __ --+-Clariclt 

1-tt"\~ f/-'t;:';~---I-Cosl~d 
membraM 

11--- ~r---rPec1ora11s 
ma)Or 

..,.. --= -;;..._- = _ _,_r--+-~ 
llgamentol 
axlllll 

Axlaary tucla 

Formed by narrow strip of the inter-tubercular groove of the humerus, 
(with the origin of biceps & coracobrachialis muscles). 
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APEX:-
- Through which the neck (posterior triangle) is connected with the axilla (i.e.: 

the nerves & vessels pass through it). 
- It bounded by: 

- In front: middle ½ of the clavicle. 
- Medially: outer border of the 1st rib. 
- Behind: upper border of the scapula. 

BASE: closed by the axillary fascia. 

CONTENTS: 

•

1. Cords of brachia! plexus. 
2. Axillary vessels (cephalic vein 

joins axillary vein in the axilla). 
3. Several groups of LNs. 

Pedoml { Medial 
nerve Lateral 

Axillary Lymph nodes 

Corac:obr ~ 

ry 

Cords of brachial plexus 
ANTERIOR 

Axillary tat 

Adlary sheath 

Axillary Vein 
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Quadrangular and Triangular spaces 

• T hese are muscular spaces, 
situated just below the lateral 
border of the scapula. 

• The quadrangular space is lateral 
to the medial triangular space, 
with long head of triceps in 
between. 

Behind 

long head 

e 
p 

Qudrangular 
space 

QUADRANGULAR SPACE: 
o Boundaries: 

Front 

• - Long head of triceps (medially). 

- Teres major (inferiorly). 

1 
r . 

' C 
e 
p 
s 

Lateral 
triangular 

s ace 

Subscapularis anteriorly & teres minor posteriorly (superiorly). 

- Surgical neck of humerus laterally. 

o Contents: axillary nerve & posterior circumflex humeral vessels. 

UPPER TRIANGULAR SPACE: 
o Contents: circumflex scapular artery (from sub-scapular artery). 

LOWER TRIANGULAR SPACE: 
o Contents: radial nerve & profunda brachii artery. 
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Supraspinatus 

infraspinatus 

Triceps 
(long head) 

Suprascapuar nerve and artery 

a er a o ceps 
brachii m. 
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The Cubital Fossa 
The cubital fossa is a triangle space located in front of the 
elbow; its base lies above while its apex extends downwards 
for a short distance in the forearm. 

BOUNDARIES: 

• 

• 

Above: an imaginary line passing between the 2 
epicondyles of the humerus. 
Laterally: the brachioradialis muscle. Brachioradia_1i_·s_-'!... 

Medially: the pronator teres muscle. 

Below: the meeting of lateral & medial borders 
forms the apex but brachioradialis overlaps pronator 
teres. 

RooF: 
- Formed by the skin, superficial & deep fascia of 

the forearm reinforced on the medial side by the 
bicipital aponeurosis. 
The superficial fascia contains parts ofceph 
cephalic vein, basilic vein, median cubital vein, alic,..... 
anterior branch of medial cutaneous nerve of the 
forearm & lateral cutaneous branch of the 
forearm. 

- The deep fascia is pierced by a connection 
between the median cubital vein & the deep 
veins. 

Clinical notes: 
■ Median cubital vein is used for 1.V. 

injection because it is a safe site due 
to separation from the brachia! 
artery by bicipital aponeurosis 

lnsart,cn of -.-...­
tendon of 

bocel>Sbractui 
1n.-1 

!Ube,oslly 

Cel)lull,c: vein 

•

LOOR: 
Formed by the lower part of the brachialis 
the medial side) & the anterior part of 
supinator (on the lateral side). 

(on 
the 
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_ _ ONTENTS: From medial to lateral, the cubital fossa contains: 
1. The median nerve. I I· 

-.......--!r-1 brac:111 
2. The end of the brachia! artery ' •m€J••■ 

(palpated here medial to the tendon) & 
the origin of radial & ulnar arteries. 

3. The biceps tendon. 
4. The radial nerve & the beginning of its 

posterior inter-osseous branch (only 
seen when brachioradialis is retracted 
laterally). 

5. The supra-trochlear LNs (in the upper 
& medial parts). 

Radial artery 

A. Anllrlot View 

Basilic vein 

A) Supcrlicial cubital fossa Rt. 
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Brachial a. 

Brachial vein 

Median v. 
of forearm 

-t1--tt,--1tfll-~t--Antebract11al 
IGscla 

B) Deep cubital fossa Rt. side 

Anatomical Snuff Box 
o Medially: extensor pollicis longus. 
o Laterally: abductor pollicis longus & extensor pollicis brevis. 
o Content: radial artery, cephalic vein, trapezium, scaphoid. 

o ~urgicel lmportenco: 
Fracture scaphoid (commonest fracture of carpal bone): 

• Swelling & tenderness in the anatomical snuff box . 
.,. Avascular necrosis & non-union are common complications. 

=::;;yt~;• ~~~f ==== \ 
I 
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Flexor Retinaculum 
SITE ➔ Thick band stretches distal to wrist joint. 
ATTACHMENTS: 

■ Medially ➔ attached to pisiform bone & hook of hamate. 
■ Laterally ➔ tubercle of scaphoid bone & crest of trapezium. 
■ Superiorly ➔to the deep fascia of the forearm. Hoo11on, • .,,.1e 

■ Inferiorly ➔central portion of palmar fascia. 
SUPERFICIALLY (medial to lateral) Hamot• 

1. Ulnar nerve. • 
2. Ulnar vessels. 1 

3. Palmar cutaneous branch of ulnar nerve. 
4. Tendon of palmaris longus muscle. 
5. Palmar cutaneous branch of median nerve. TraPQOKI 

N.B: Radial artery does not pass superficial to flexor retinaculum 

DEEP TO IT The carpal tunnel containing: 
1 . Flexor digitorum superficialis tendons. 
2. Flexor digitorum profundus tendons. 
3. Ulnar bursa enclosing flexor digitorum superficialis. & profundus tendons 

(tendons of superficialis are arranged in two starta). 
4. Flexer pollicis longus tendon. 
5. Radial bursa enclosing flexor pollicis longus tendon. 
6. Median nerve. 
7. Flexer carpi radialis tendon & its synovial sheath (SPECIAL CANAL). 

~urgicaf importance: 
► Palmar cutaneous branch of median n. 

In carpal tunnel syndrome sensation in is preserved over palm as palmar 
cutaneous branch of median n. passes superficial to flexor retinaculum 

I 

,( 

Caplt■te 
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Extensor Retinaculum 
Thickened part of deep fascia which covers the extensor tendons 

proximal to the wrist joint 

The space is divided by 5 septa into 6 compartments: 

• 1st comp: Abductor pollicis longus & Extensor 
pollicis brevis. 

• 2nd comp: Extensor carpi radialis longus & 
Extensor carpi radialis brevis 

■ 3rd comp: Extensor pollicis longus. 

• 4th comp: Extensor digitorum (4 tendons) & 
Extensor indices (ant. interosseous A + post. 
interosseous n are present). 

■ 5th comp: Extensor digiti minimi. 

• 6th comp: Extensor carpi ulnaris. 

Structures superficial to the retinaculum 

C. Transverse Sect.Ion RadlUS 

o 2 Veins: cephalic vein (lateral) & basilic vein (medial). 

Extensot retilacufum 

o 2 Nerves: Superficial branch of radial nerve (lateral) & dorsal branch of 
ulnar nerve (medial). 

Ulna 
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B. Dorsal View 

ensor (dorsaQ expansion 
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Pulp Space 
• It is the subcutaneous compartment which is related to the palmar 

surface of the distal phalanx. 

• It is closed proximally by a fibrous septum at the level of epiphyseal line 
of terminal phalanx. 

• It is separated from the distal volar space by a deep fascia. 

• It contains: 
- Fat. 

- Fibrous tissue septa, which extends from the skin to periosteum. 

- Digital artery which gives epiphyseal branch before it enters the space. 

$.yfgj_9.~!..[mpq_rj9_o~.~;. Pulp space infection may lead to osteomyelitis of 
the terminal phalanx except epiphysis. 

Distal pulp space 

=-------

Web Space-
• Triangular region between the dorsum & ventral skin present at the bases 

of the fingers. 
• They contain: fat, digital vessels & nerves, lumbricals & interossei. 

• They communicate with mid-palmar & thenar spaces. 

Thenarspace. 
• Anterior ➔ thenar muscle, radial bursa, and flexor pollicis longus. 

• Posterior ➔ adductor pollicis & 2nd & 3rd metacarpals. 

• Medial ➔ deep mid palmar space (separated from it by a fibrous septum 
extending from palmar aponeurosis to 3rd metacarpal bone. 

• Distal ➔ extends to the web of the thumb. 

Superficial mid palmar space • 
• Anterior ➔ middle part of palmar aponeurosis. 

• Posterior ➔ flexor tendons. 
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Deep mid palmar • 
• Anterior➔ flexor tendon of the medial 3 fingers & ulnar bursa. 

• Posterior ➔ fascia covering the interossei & 3rd
, 4th & 5th metacarpals. 

• Lateral ➔ fibrous band from palmar aponeurosis to 3rd metacarpal. 

• Distally ➔ 3 lumbrical canals to the medial 3 webs. 

• Medially ➔ separated from hypothenar muscles by medial palmar 
septum. 

HypoU-Wda 

Palm.ua-,osls 

Mldpalmar , part 

Dorsal lascla (apanetJIOSII) 

A. nannene Sec:Uon, 
lnt«lot View 

Ab<ous lllfflll ap!Um lrom la18111 bofdel 
ol paDaf lll)OnfllrOIIS lo 3111 metacarpal 

NB: Dupuytren's contracture: 

■ H)'potllooal· aompa,1rcall 
C ThenarCOOll)ll1menl 
a een1r11 aimpat1me(ll 
■ Adductor compa111nenl 

B. Anle~or View 

• • It is a contracture of palmar aponeurosis. 

• It affects its medial part. 

~'---,'-Tllenal 
apace 

-+--Mldpalmar 
111-

• It leads to flexion of MP joint & sometimes proximal IP joint (DIP joint 
is not affected). 

Synovial sheath 
• It is seen in patients with liver cirrhosis. 

- Synovial sheath of the middle 3 fingers 
• Each finger of these has a separate synovial sheath. 

• 

• 
Proximal end: 

- At the level of metacarpo-phalangeal Joint. 

- Dilated Cul-de sac. 

• Distal end ➔ at base of distal phalanges. 

• They enclose the flexor tendons. 

~urgical imporfancg: 
11 Dilated cul-de-sac"Is the Site of Incision in infection 

UPPER LIMB-



- Synovial sheath of the thumb &little fingers 
• • Proximally they continue with radial & ulnar bursae, respectively. 

Ulnar bursa Radial bursa 
- Larger - Smaller 
- Distally connected with synovial - Distally connected with synovial 

sheath of little finger sheath of the thumb 
- Proximally ➔ runs below the flexor retinaculum ➔ extends 1" in the forearm 

- Envelops the flexor tendons of 
the medial 4 fin 

- Envelops the tendon of flexor pollicis 
Ion 

Convnon 
llaor sbta1h ----""'----'==----"=· 

(ulnar buna) 

Common flu 
wa 

Flex. dl&ltonam 
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rom-■ lluor 
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Blood vessels of upper limb 

• AXILLARY ARTERY 
BEGINS: at the outer border of 1st rib as a 
continuation of subclavian artery. 

ENDS: at the lower border of the teres major 
muscle as brachia! artery. 

Pectoralis minor divides axillary artery into 3 parts: 

A-1 st Part: 
• Lies above the pectoralis minor muscle. 
• Relation: (see diagram). 
• Branches: superior thoracic artery. 

B-2"d Part: 
• Lies behind pectoralis minor. 
• Relation: (see diagram). 
• Branches: 

1- Thoraco-acromial artery (pierce clavi-pectoral fascia). 
► It gives:- acromial, pectoral, clavicular & deltoid 

• 

branches 
• 2- Lateral thoracic artery (supplies ~ breast). 

1st p:-u1 ,\:\illar) a. :oo e Axillary a. 

• • Axillary v . 
eu d 
•Post.cord 
• Mtd. cord 

2nd part .\\illary a. •O•O 
• Ant. 

3rd part Axillary a. :O : O• 
Lat . • Med. 

Post . 
C- 3rd Part: •• 

• 
• Lies below pectoralis minor . 
• Lies medial to the short head of biceps & coracobrachialis. 
• Relation: (see diagram) 
• Branches: 

i. Sub-scapular: give circumflex scapular (anastomosis around 
scapula). 

ii. Posterior circumflex humoral: around the surgical neck. 
iii. Anterior circumflex humeral: around surgical neck and gives 

branches to the shoulder joint. 
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Thoraco-ncromi,11 hr. 

Coracoid proct lifliii 
Ol'l to id hr. 

( 'irrumfln huntl· ntl 

Ttres major m . .._ 

I 

C in: umnl' , M:a pular a. 

gURGICAL IMPORTANCE: 
Exposure: 

• The incision used to expose the subclavian artery in the neck can be 
extended across the clavicle into the delto-pectoral groove. 

• A sub-clavicular incision 1 cm below the clavicle (started at the 
junction of the medial ¼ with the outer ¾ of the clavicle & extended 
for 6 cm laterally). 

Clinical notes: 
■ Aneurysm in axillary artery presents as a soft pulsating mass at the base 

of the axilla. 
It often gives rise to neurovascular symptoms & signs in the upper limb. 
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Brachial Artery 
BEGINS: At the lower border of teres major. 

ENDS: in the cubital fossa opposite the neck of radius by dividing into radial & ulnar 
arteries. 

RELATIONS: 

• Lies on anterior aspect of Triceps, coracobrachialis & brachialis muscles. 
• Lies medial to biceps. 

• In the cubital fossa, it is crossed by the median cubital vein. 

• It is crossed by the median nerve. 

BRANCHES: 
• Profunda brachii. 

► It gives: 

B 

- Ascending branch ➔ shares in the anastomosis around the 
surgucal neck of humerus. 

- 2 descending branches ➔share in anastomosis around the 
elbow. 

• Nutrient artery to humerus. 
• Superior & inferior ulnar collateral arteries. 

N.B: It can be palpated over most of its course. 
A,Jli,y "'"'Y 
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PROFUNDA BRACHII ARTERY: 
- A large vessel that arises from the medial and posterior part of the brachia! 

artery, just below the lower border of the teres major. 
- It enters the spiral groove together with the radial nerve, where it gives off 

the following branches: 
a. Ascending branch: ascends on the back of the humerus to 

anastomose with the post circumflex humeral artery. 
b. 2 descending branches (anterior & posterior) that descend with the 

radial nerve towards the lateral epicondyle. 

SURFACE ANATOMY OF AXILLARY & BRACHIAL ARTERIES: 
■ The arm should be abducted & the forearm should be supinated. 
• Draw 3 points: 

a. At the midclavicular point. 
b. At the level of posterior fold of axilla. 
c. At midpoint of the cubital fossa. 

■ A line from a to b = Axillaray A. 
■ A line from b to c = Brachia! A. 

Ulnar Artery 
BEGINS: in the cubital fossa as the larger of the 2 terminal branches of the 

brachia! artery. 

COURSE: in the forearm: 
- Begins a little below the bend of elbow, and passes obliquely downward. 
- Reaches the ulnar side of the forearm at a point about midway between the 

elbow and the wrist. 
- It then runs along the ulnar border to the wrist. 

- It crosses the transverse carpal ligament lateral to the pisiform bone, and 
immediately beyond this bone divides into two branches, which enter into 
the formation of the superficial and deep volar arches. 

ENDS: in the palm by becoming the superficial palmar arch. 

BRANCHES: 
In the Forearm At the Wrist In the Hand 
Anterior Recurrent Volar Carpal Deep Volar 
Posterior Recurrent Dorsal Carpal Superficial Volar Arch 
Common lnterosseous 
Muscular 
Anterior & posterior carpal 

Surface anatomy of ulnar & radial arteries: 
► Draw the following points: 

a. At midcubital fossa. 
b. At styloid process of the radius. 
c. At medial epicondyle of the humerus. 
d. At the pisiform bone. 
e. At the junction of the upper & lower of a line between c & d. 

► The line from a to b = radial A. 
► The line from a to e = oblique part of ulnar A. 
► The line from e to d = vertical part of ulnar A. 
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Radial Artery 
BEGINS: 
In the cubital fossa as the smaller of 
the 2 terminal branches of the 
brachia! artery. Its origin lies at the 
level of the neck of the radius. 

COURSE: 
In the forearm: 

The artery leaves the cubital fossa 
at its apex, under cover of the 
brachioradialis muscle. 

- It descends along the lateral side 
of forearm down to the wrist. 

- It then winds backward, around 
the lateral side of the wrist. 

In the dorsum of the hand: 
- It passes in the floor of anatomical 

snuff -box. 
- It passes forward between the two 

heads of the first lnterosseous 
dorsalis, to reach the palm of the 
hand. 

In the palm of hand: 

ENos: 

It passes between the two 
heads of adductor pollicis. 

In the palm by becoming the deep 
palmar arch. 

BRANCHES: 

A. Anterior View 

In the Forearm At the Wrist In the Hand 
Radial Recurrent. 
Muscular. 
Volar Carpal. 
Superficial Volar. 

Clinical notes: 

Dorsal Carpal. 
First Dorsal Metacarpal. 
Lateral dorsal digital 

Princeps Pollicis. 
Volaris lndicis Radialis. 
Volar Metacarpal. 
Perforating. 
Recurrent. 

• Radial artery is used for arterial puncture for purpose of ABG. 
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Vascular Anastomosis in Upper Limb 

ANASTOMOSIS AROUND THE SCAPULA 

1st part of the Subclavian artery 

• Both arise from thyro-cervical trunk. 

1. Supra-scapular artery. 

2. Deep branches of transverse cervical artery. 

art of the Axilla arter 
1. Sub-scapular artery. 

2. Circumflex scapular artery (branch from sub-scapular artery). 

~URGICAL IMPORTANCE: 

o If there is obstruction of the subclavian artery, this anastomosis 
will be on duty (if the obstruction is between the 1st part of 
subclavian & 3rd part of axillary). 

o If the obstruction is proximal to thyro-cervical trunk, with effort 
of the UL, vasodilatation occurs & blood shifts from vertebral 
artery to the UL through the anastomosis around the scapula or 
through the artery itself which will lead to syncopal attacks. This is 
called (STEAL PHENOMENON). 
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ANASTOMOSIS AROUND SURGICAL NECK OF 
HUMERUS 

• Axillary artery 
o Anterior circumflex humeral artery. 
o Posterior circumflex humeral artery. ~ l'llslertor 

• Brachial artery ~ 1nr 

o Ascending branches of Profunda brachii. 

~URGICAL IMPORTANCE: 
Used as collaterals in chronic ischemia. 

ANASTOMOSIS AROUND THE ELBOW 
o Around medial epicondyle: 

branches of ( superior ulnar collateral) ◄ _ ► (posterior ulnar recurrent) branches of . • f • I II I anastomose with brach1al a. m enor u nar co atera ◄ ► anterior ulnar recurrent ulnar a. 

o Around lateral epicondyle: 

branches of (ant. des. hr. of profnnda ) ◄ ► (radial recurrent a. from radial a. ) • anastomGSe with , brach1al a. post. des. hr. of profunda ◄ ► post. mterosseus recurrent a.from ulnar a. 
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Axillary a 

T eres maj<r m 

I 

ANASTOMOSIS AROUND THE WRIST 
- Anterior carpal arch: 

Formed by anastomosis of the anterior carpal branches of radial & ulnar 
arteries in front of the wrist. 

- Posterior carpal arch: 
Formed by anastomosis of the posterior carpal branches of radial & ulnar 
arteries behind the wrist. 

ANASTOMOSIS IN THE HAND 
- Deep palmar arch: formed mainly by 

radial artery & completed by a branch of 
ulnar artery. 

- Superficial palmar arch: formed mainly 
by ulnar artery & completed by a branch of 
radial artery. 

- Anastomosis in the digits between 
digital arteries. 
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Venous drainage of upper limb 

Dorsal venous arch 
- It lies across the lower part of the dorsum of the hand. 
- It gives origin to both the cephalic & basilica veins from the lateral &medial ends 

of the venous arch respectively. 
Cephalic vein 

- It begins from the lateral ends of the dorsal venous arch & ascends on the lateral 
side of forearm. 

- It reaches the front of the elbow joint where it communicates with the basilica 
vein through the median cubital vein. 

- It ascends on the lateral margin of biceps & continues in delta-pectoral groove. 
- It then pierces clavi-pectoral fascia to end in the axillary vein. 

Basilic vein 
- It begins from the medial ends of the dorsal venous arch & ascends on the 

medial side of forearm. 
- As it passes in front of medial epicondyle it is joined by median cubital vein. 
- It ascends along the medial margin of biceps brachii where it pierces the deep 

fascia opposite the insertion of coracobrachialis. 
- It enters the axilla at the lower border of teres major to become the axillary vein. 

Median cubital vein 
- It lies obliquely in front of elbow where it joins the cephalic vein 1 inch below 

lateral epicondyle & joins the basilic vein 1 inch above the medial epicondyle. 
Axillary vein 
Course: 

- It begins at the lower border of teres major as a continuation of basilica vein. 
- It ascends on the medial side of the axillary artery. 
- It ends at the outer border of the 1st rib by becoming the subclavian vein. 

Tributaries: 
1. 2 vena comitants which accompany the brachia! artery. 
2. Cephalic vein. 
3. Veins which accompany the branches of the axillary artery. 
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Clinical notes: 
Thrombosis in the terminal segment of axillary vein may occur: 

1- Due to traction as seen in people who have to keep the arm 
hyperabducted (e.g. painting the ceiling). 

2- If vein is injured during axillary lymph node dissection in mastectomy 
Presented by venous stasis causing edema of upper limb & dilatation 
of superficial veins of the pectoral region & upper limb 

Nerve supply of upper limb 

Brachial Plexus 

rermma! : 
nerves I 

I 
I 

Museulocutaneo1.:14 

~ 

ROOTS:. 

Cords : Divisions 
I 
I 
I 

l-.'ll ~om n,,,-

1 
I 
I . 

o CS, 6, 7, 8 & T1. 

o Posterior to scalenus anterior. 

TRUNKS: (in the neck) . 

• Upper trunk ➔ union of CS & C6. 

• Medial trunk ➔ C7 alone. 

• Lower trunk ➔ union of CB & T1 . 

DIVISIONS: 
o Each trunk gives anterior & posterior divisions (behind middle ½ of the 

clavicle). 

o Anterior division innervates the entire flexor compartment of UL. 
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CORDS:. 
In the axilla in relation to the axillary artery (named according to relations to 

2nd part of axillary artery) 

• Lateral cord: Formed by union of anterior division of upper & middle 
trunks (C5, 6, 7). 

• Medial cord: Anterior division of lower trunk (CB, T1 ). 

• Posterior cord: 
► It is formed by union of posterior division of all the trunks & has no 

contribution from anterior divisions. 

► It supplies all extensor ms of UL. 

Branches of the Roots: 

• Nerve to Rhomboids (C5). 
• Nerve to Serratus anterior (Long thoracic N. of Bell) {CS, 6, 7) .• 
• Root to phrenic nerve (C5). 
• All roots ➔ to scalene muscle & longus coli. 

Branches of the Upper Trunk: 

• Nerve to subclavius (C5, 6). 

• Supra-scapular Nerve. (C5, 6). 

Branches of the 
Lateral Cord 

• Lateral pectoral 
nerve(C5,6,7) 

• Lateral root of 
median nerve 
(C5,6,7) 

• Musculo­
cutaneous nerve 
(C5,6,7) 

• N.B: 

Branches of the Medial 
Cord 

• Medial pectoral n. 
(CB, T1) 

• Medial root of 
median n. (CB, T1) 

• Med. cutaneous n. of 
the forearm (CB, T1) 

• Ulnar n. (C7,8, T1) 

Branches of the Posterior 
Cord (ULNAR) 

U: Upper sub-scapular n (C5, 6) 

,b: Lower sub-scapular n (C5,6) 

N: N. to latissimus dorsi 
(C6,7,8) 

~: Axillary (circumflex ) n. 
(C5,6) 

R: Radial n. (C5, 6, 7, 8, T1) 

C7 receives a gray ramus from the inferior cervical (or 
stellate) sympathetic ganglion 
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C8 

r, 

Medial pectoral nerve ■ Roots (anterior ramQ 

Upper subscaPl,Car nerve D Trunks 

D OMslons: anterior ~o nexOIS) or posterlor (to extensors) 

□ Cords 
D Supllldavk:ular branclles 

View Medial roo! of mellan ntlVt Medial cltaneous nerve of forearm ■ lnlraclavlcutar banchl!s 

0 Terminal brand\es (lnfradavkllill) 

~URGICAL IMPORTANCE (BRACHIAL PLEXU~ INJURY): 
Complete brachial plexus injuries ➔ damage of all roots. 

J. Motor changes ➔ Affecting all muscles of the upper limb. 
2. Sensory changes ➔ Anesthesia of whole upper limb except: 

a) Medial side of arm (supplied by intercosto-brachial nerve). 
b) Skin over upper part of deltoid muscle (supplied by supra­

clavicular nerve). 
3. Horner's syndrome ➔ due to sympathetic paralysis. 

Upper trunk injury: (C5 - C 6) Erb-Duchenne paralysis 
J - Motor changes: ➔ policeman's tip deformity. 
2- Sensory changes ➔ anesthesia over the deltoid muscle. 

Lower trunk injury (CS - Tl) Klumpke's paralysis 
1 . Motor changes: ➔ complete claw hand. 
2. Sensory changes ➔ anesthesia along the medial aspect of the 

forearm & the medial 3½ fingers. 
3. Horner's syndrome ➔ ue to sympathetic paralysis. 

Medial cord i • u leads t 
■ Paralysis of the long flexors of the fingers 
■ Paralysis of all the intrinsic muscles of the hand 
■ Loss of cutaneous sensation over anterior surface of palm & fingers 

Thoracic outlet syndrome~ involves CB-Tl • 
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Axillary (Circumflex) Nerve 
It is a mixed nerve. 

COURSE & RELATIONS: 

• Arises from the posterior 
cord of brachia I plexus (CS, 
6) behind the 3r part of the 
axillary artery. 

• Passes backwards through 
the quadrangular space 
then around the surgical 
neck of the humerus. 

gURGICAL IMPORTANCE: (AXILLARY NERVE INJURY): 
• Motor: paralysis of deltoid & teres minor. 

• Sensory: loss of skin sensations over lateral ½ of deltoid. 

• Deformity: flat shoulder. 

UPPER LIMBl•M 



Musculo-cutaneous Nerve 

It is a mixed nerve from the lateral cord 

COURSE & RELATIONS: 
• Lateral to the 3rd part of Axillary artery. • 
• Leaves the axilla by piercing the coracobrachialis m. 
• Then descends downwards between biceps & brachialis. 

BRANCHES:. 
o It supplies all muscles of the anterior 

compartment of the arm (coracobrachialis, 
biceps & brachialis). 

o Lateral cutaneous nerve of the forearm (the 
continuation the musculo-cutaneous nerve) 
➔ sensory to the lateral ½ of forearm. 

Radial Nerve 
COURSE & RELATIONS: 

. In the Axilla : 
• Arises as the terminal branch of 

posterior cord (C5, 6, 7, 8 & T1 ). 

• Behind the 3rd part of the axillary artery. 

In the Arm: 
• Lies behind upper part of brachia! artery, 

between it & the long head of triceps. 

• Passes between medial & lateral heads of triceps. 

• • Inside the spiral groove: is accompanied by 
profunda brachii artery. 

• After leaving the spiral groove: it pierces the 
lateral inter-muscular septum to enter the 
anterior compartment on the lateral side of the 
arm. 

• Here, the nerve lies deeply in the groove 
between the brachialis & brachioradialis. 
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In the Forearm & Hand: 

• 

• In front of the lateral epicondyle it gives the posterior interosseous & 
continues downwards as the superficial radial nerve. 

• It passes deep to brachioradialis . 

• 

• About 5 cm above the wrist, the nerve winds around the lateral side of 
radius to reach the back of the hand crossing over the anatomical snuff box & 
superficial to the extensor retinaculum. 

BRANCHES: 

On the medial side of arm: (2 muscular & one cutaneous): 

1. A branch to the long head of triceps: arises in the axilla. 

2. A branch to the medial head of triceps. 

3. Posterior cutaneous nerve of arm: to skin of the back of the arm. 

In the spiral groove: (3 muscular & 2 cutaneous): 

1. A branch to the lateral head of triceps. 

2. A branch to the medial head of triceps (so the medial head has 2 branches). 

3. A branch to anconeus. 

4. Lower lateral cutaneous nerve of the arm. 

5. Posterior cutaneous nerve of the forearm. 

On the lateral side of the arm: (3 muscular) 

1. A branch to brachioradialis. 

2. A branch to extensor carpi radialis longus. 

3. A branch to lateral part of brachialis. 

In the forearm & hand: . 

1. Posterior interosseous nerve. 

2. Dorsal digital branches: to supply the skin of the lateral ½ of the dorsum of the 
hand & dorsum of the lateral 3 fingers as far as the distal IP joints. 

UPPER LIMB-■ 



lnfraspinatus 

Nerve to 
teres minor 

---1---

Anconeus 

Supinator 

Axillary nerve 

- H--1--...!. 

-~:+-~-ll---

Deep branch of 
radial nerve .--+-+-~U-l..-

1 

. (posterior 
mterosseous 

____ __:n~erve) 
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Deltoid 

Lateral head 
triceps 



Posterior lnterosseous Nerve 
• It descends under cover of the brachioradialis & 

•
pierces the supinator through which it winds around 
the lateral side of the radius. 

• It appears on the back of the forearm, a short 
distance above the lower border of the supinator. 

Branches: 
- It supplies 2 muscles before piercing the 

•
supinator: 

1. Extensor carpi radialis brevis. 
2. Supinator. 

- It supplies the other extensor muscles: 
1. Extensor carpi ulnaris. 
2. Extensor didtorum. 
3. Extensor digitiminimi. 
4. Extensor indices. 
5. Abductor pollicis longus. 
6. Extensor pollicis brevis. 
7. Extensor pollicis longus. 

~ IMPoRTNn (RADIAL NERVE ltuJRY} 
In the Axilla: (Saturday night paralysis) 

• Motor: 

• : :::::~: ::~:O~t p~:~:~: ~:: ;~~::~m. 
- Wrist drop & finger drop. 

• Sensory: sensory loss in 
limited area at the base of 
the thumb. 

In the Spiral Groove: as above, but 
patient can extend his arm . 

• Injury of posterior interosseous nerve: 
Only finger drop (No extension of IP joints) 

Common 
int.osseous ane,y 

Po-.t. ink·ro,-:th 
art1.:n 
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Median Nerve 
COURSE & RELATIONS: 

• In the axilla & arm: 
• It arises in the axilla by 2 braches 

from medial cord & lateral cord of 
brachia I plexus (C5, C6, 7, 8 & T1 ). 

• It crosses in front of the brachia! 
artery from lateral to medial. 

• It lies medial to biceps, anterior to 
brachialis & triceps. 

In the forearm: 
• In the cubital fossa, it passes: 

1. Medial to the brachia! artery. 

2. In front of insertion of brachialis . 

• 

• It leaves the cubital fossa by passing 
between 2 heads of pronator teres. 

• It passes deep to flexor digitorum 

• 
superficialis where it is adherent to its 
undersurface & runs in front of flexor 
digitorum profundus. 

• About 5 cm above the wrist it lies in 
the interval between flexor carpi 
radialis (laterally) & palmaris longus 
(medially). 

In the hand: 
• The nerve enters the carpal tunnel 

immediately under cover of the 
flexor retinaculum. 

• It terminates Just distal to the flexor 
retinaculum, by dividing into lateral & 
medial divisions each of which gives 
off palmar digital branches. 

BRANCHES: 
t. MOTOR 

~ IN THE FOREARM: 

► 4 superficial flexor muscles 
1. Pronator teres. 
2. Flexer carpi radialis. 
3. Palmaris longus. 
4. Flexer digitorum superficialis. 

•41 U P P E R L I M B 

Sleeps { L oog mad 
~er,, Sror1 head 

Radialner;e 
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► The anterior interosseus N . .- 2½ muscles 
1. Pronator quadrates. 
2. Flexer pollicis longus. 
3. Lateral ½ of flexor digitorum profundus . 

.... IN THE HAND (5 MUSCLES). 

► Lateral division of median N. supplies all thenar muscles, except 
adductor pollicis. 

► Medial division of median N. supplies lateral 2 lumbrical muscles. 

~ SENSORY 

► (Palmar cutaneous branch): arises about 5 cm above the flexor 
retinaculum then passes in front of it to supply skin of the lateral ½ of the 
palm (but not the digits). 

► Digital branches: supply the plamar surface of lateral 3½ fingers. 

\kdian n. 

Palmar branch of median 
ne,ve from foreann 

_. ~URGICAL IMPORTANCE (MEDIAN NERVE INJURY): 

At wrist: 

• Motor: 
----> Wasting of thenar eminence. 
-+ Loss of opposition. 
-+ Weakness of abduction of the thumb. 

Dorsal-
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• Sensory: sensory loss over 

- Lateral ½ of palmar surface of the hand. 

• - Lateral 3½ fingers (palmar surface). 

• Deformity: Ape hand deformity . 'r elbow: As above+ ulnar deviation+ positive clasping test. 

r!II Carpal tunnel syndrome (see neurosurgery) 

Ulnar Nerve 
COURSE & RELATIONS: 

In the axilla & arm: 
• It arises as the termination of • 

medial cord of brachia! plexus 
between 3rd part of axillary artery 
& axillary vein. 

• It descends medial to brachia! 
artery till the insertion of 
coracobrachialis where it 
deviates medially & downwards . ..... 

• 

to pierce the medial inter­
muscular septum, to reach the 
posterior compartment of the 
arm. llii"'"'"•'jp 

In the forearm: 

• • It enters the forearm by passing 
behind the medial epicondyle. 

• It passes between the 2 heads of 
flex or carpi ulnaris, & 
descends along the medial side 
of forearm between flexor carpi 
ulnaris & flexor digitorum 
profundus. 

• Continues downwards superficial to the 
flexor retinaculum. 

In the hand: 
• Terminates just lateral to pisiform bone by 

dividing into superficial & deep branches. 
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BRANCHES:. 

In the forearm: 
o Motor: to supply flexor carpi ulnaris + medial 

½ of flexor digitorum profundus. 

o Sensory: 

- Medial ½ of the palm & medial ½ of the 
back of the hand. 

- Back of the medial 1 ½ fingers. 

In the hand: 
o Motor: 

- Adductor pollicis. 

- 3 muscles of the hypothenar eminence. 

- Palmaris brevis muscle. 

- 3rd & 4th lumbricals. 

- All interosseous muscles (palmar & dorsal). 

i.e., ulnar nerve supplies all intrinsic muscles of the hand except the 
3 thenar muscles+ 1st & 2nd lumbricals. 

o Sensory: to the palmar surface of the medial 1 ½ finger. 

Area ot distribution of 
superficial btaneh Of ulnar 

nerve In hand 

Palmarv,ew 
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~URGICAL IMPORTANCE (ULNAR NERVE INJURY): 

At wrist: 
• Motor: 

- Wasting of hypothenar eminence. 

- Partial claw hand . 

.._ +ve Froment's test. 

- +ve card test + loss of abduction . 

.._ Guttering between metacarpal bones. 

• Sensory: sensory loss over: 

- Medial ½ of the palm. 

- Medial 1 ½ fingers. 

At elbow: As above+ loss of ulnar deviation+ ulnar paradox. 

B. Posterior View 
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Muscles of the shoulder region 
PECTORALIS MAJOR \ICQ 

Origin Insertion N. Supply Action 
Clavicular head: 
med ½ of front of 
clavicle 
Sternocostal head: 
anterior surface of 
the sternum, upper 6 
costo-chond ral 
junctions & 
Ext. oblique 
aponeurosis. 

Lateral lip of the 
bicipital groove of 
humerus 

~URGICAL IMPORT ANCt: 

Medial & lateral 
Pectoral nerves 

Flexion, adduction 
& rotates arm 
medially 

• In radical mastectomy we remove the sterno-costal head of 
pectoralis major but the clavicular head is preserved (to protect the 
cephalic v. & prevent the infra-clavicular hollowness). 

• In modified radical mastectomy the whole muscle is preserved & only 
pectoral fascia is removed (as it contains LNs). 

• It forms the anterior wall of the axilla. 
• It is the underlying muscle of the breast. 

Ctiv,l)OCloral lnangle 

Deltoid --+--

- • PECTORALIS MINOR 
Origin Insertion N. Supply Action . 3r, 4 & 5 nbs Coracord process Medial pectoral 

of scapula nerve 
Protraction ( draws 
scapula forwards) 
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gURGICAL IMPORTANCE: 
• It divides axillary artery into 3 parts. 
• It is removed in radical mastectomy to open the axilla (it is the door of 

the axilla). 
• It is retracted or cut for clearance of 

axilla in MRM. 

SUBCLAVIUS 
Origin Insertion N. Supply Action 
1st costo-chondral 
junction 

Lower surface of Nerve to 
the middle ½ of subclavius 
clavicle 

• SERRATUS ANTERIOR 

Holds clavicle in 
place 

Origin Insertion N. Supply Action 
8 digitations from Medial border of 
the outer surface of the scapula 
upper 8 ribs (ventral surface) 

SURGICAL IMPORTANCE: 

Nerve to serratus 
ant (N. of bell) 
{long thoracic n.} 

• Nerve to serratus anterior should be preserved 
during radical mastectomy. 

• Injury to n. of Serratus anterior leads to 
winging of the scapula. 

ffM uPPER LIMB 

Protraction & 
rotation of the 
scapula (90°-180°) 
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SUBSCAPULARIS 
Origin Insertion N. Supply Action 
Sub-scapular fossa Lesser tuberosity 

of the humerus 

~URGICAL IMPORTANCE: 

Upper & lower sub- Medial rotation & 
scapular Nerves adduction of arm. 

• During reduction of shoulder dislocation - we overcome the spasm of 
subscapularis muscle by external rotation of the arm (Kocher's method). 

• In recurrent dislocation of the shoulder, the subscapularis tendon should 
be fixed by double breast operation to limit abduction & external rotation 
(putti-plate) operation. 

• It forms the posterior wall of axilla. 

LATISSIMUS CORSI 

Lower 6 thoracic 
spines, lumbar 
fascia, iliac crest, 
lower 8 ribs & 
inferior angle of 
scapula 

Floor of the 
bicipital groove of 
the humerus 

~URGICAL IMPORTANCE: 

Nerve to latissimus Adduction of the 
dorsi {Thoraco- arm. 
dorsal nerve) Used in climbing & 

swimming. 

During mastectomy, we preserve the nerve to Latissimus dorsi to use the 
muscle in mammoplasty 
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TRAPEZIUS. 
Origin Insertion N. Supply Action 
- external occipital 

protuberance 
- Superior Nuchal line 
- liiamentum nuchae 
- 7 cervical spine 
- spines of all thoracic 

vertebrae 

- Post. Border of 
lat.½ of 
clavicle 

-Med. Border of 
acromion 

- Upper lip of 
spine of 
scapula 

PosteriM View 

Spinal root of 
accessory nerve 

Retraction, 
elevation of the 
shoulder & rotation 
of scapula (90° -
180°) 

gURGICAL IMPORTANCE: Its paralysis ➔ shoulder drop. 

It is the only muscle in upper limb which is not supplied by brachia! plexus. 

LEVATOR SCAPULAE 

Transverse 
processes of the 
upper 4 cervical 
vertebrae. 

Medial border of 
the scapula from 
superior angle to 
the root of the 
spine 
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Nerve to 
rhomboids 

Elevation of the 
medial end os 
scapula 



RHOMBOIDUS MINOR 
Origin Insertion N. Supply Action 
ih cervical spine & 
1st thoracic spine 

Medial border of the Nerve to 
scapula opposite to rhomboids 
the root of the spine 

RHOMBOIDUS MAJOR 

' ' thoracic spines 
Medial border of the Nerve to 
scapula from root of rhomboids 
spine till inferior 
angle 

Retraction of the 
scapula 

Retraction of the 
scapula 
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SUPRASPINATUS 
Origin Insertion N. Supply Action 

Initiation of 
abduction (0° -30°) 

Stabilization of 
shoulder joint. 

Supra-spinous 
fossa in scapula 

Upper impression of Supra-scapular 
the greater Nerve 
tuberosity of 
humerus 

~URGICAL IMPORTANCE: 
• Supraspinatus tendenitis. 
• Rupture of supinatus tendon. 

INFRASPINATUS 
Origin Insertion N. Supply Action 

Supra-scapular Lateral rotation & lnfra-spinous fossa 
of scapula 

Middle impression 
of the greater 
tuberosity 

Nerve adduction 
Stabilization of 
shoulder joint. 

N.B: Supra-scapular nerve passes through the supra-scapular notch • 

Teresmajor-
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TERES MINOR 
Origin Insertion N. Supply Action 
Upper½ of lateral 
border of the 
scapula (dorsal) 

Lower impression of Axillary Nerve 
the greater (circumflex 
tuberosity of Nerve) 
humerus 

TERES MAJOR 

Lateral rotation & 
adduction of 
shoulder. 

Origin Insertion N. Supply Action 
Lower ½ of lateral Medial lip of the 
border of the bicipital groove 
scapula (dorsal) 

~URGICAL IMPORTANCE: 

Lower sub­
scapular Nerve 

Adduction, 
extension & medial 
rotation 

At the lower border of teres major= lower limit of axilla. 

• 

■ Axillary artery becomes brachia! artery. 
■ Basilica vein becomes axillary vein. 

Suprasplnatus 
Supra.scapula,- notCl'I (fotamen) 
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DELTOID 
Origin Insertion N. Supply Action 

Ant. Border of Lateral 
½ of clavicle 
Lateral border of 
acromion 
Crest of the spine of 
the scapula 

Mlddle 
partol 
delloid 

Lateral vi-

ml 

Deltoid tuberosity 
of the humerus 

Axillary Nerve 
(circumflex N) 

Claviele 

~..£~-Antenor 
pa11 ol 
delloid 

Ac(omion 

Sp,~ 01--.ft-.,.c::::---­
$CAP11l.a 

Extension & lateral 
rotation of the arm. 

Middle 
part 

• Deltoid is multi pinnate ---····································· .. ·····················•·············· 

• Injury of axilla~ nerve ~ paralysis of I ~~ _ .... _ ' I 
deltoid (flat shoulder deformity + failure _ !,,', 

of abduction from 15 -90) & loss of 
sensation over its lateral ½. ~ ·' \ I 

~N~·=S~"~P~Pl~:~~aax=i=~~'-' ____ j 
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Muscles of the Arm 

Front of the Arm 
CORACOBRACHIALIS 

Origin Insertion N. Supply Action 
Tip of coracoid 
process (with short 
head of biceps) 

Deltoid 
tuberosity of the 

humerus 

gURGICAL IMPORTANCE: 

Musculo­
cutaneous Nerve 

• It is a landmark for musculocutaneous N. 
• At the level of its insertion, the following occurs: 

- Ulnar nerve goes to the posterior compartment. 
- Radial nerve enters the anterior compartment. 

• - Median nerve crosses the brachia! artery . 

BICEPS 

Flexion of the arm 

Origin Insertion N. Supply Action 
Radial tuberosity & Musculo-Long head: 

supra-glenoid 
tubercle of 
scapula (intra­
articular 
tendon) 

bicipital aponeurosis cutaneous nerve 
Supination & 
flexion of elbow 
& shoulder 

Short head: tip 
of coracoid 
process of 
scapula. 

Undersurface Supraglenold 
of acromion tubercle Coracoid 
process process 

Radial Boefpltal 

Tendon ol 
Shon head 

Tendon of 
long head 

tuberos aponeurosls 

I 
I 

gURGICAL IMPORTANCE: 
• Rupture of biceps tendon - pop eye deformity: 

- Diagnosed on flexion of the elbow against resistance, where the 
affected muscle bunches distally leaving a gape proximally. 

• Bicipital aponeurosis separates the brachia! A. from median cubital V. 
• Biceps tendon reflex. 
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BRACHIALIS 
Origin Insertion N. Supply Action 
Front of the lower 
½ of the humerus. 
Med. & lat. Inter-
muscular septum. 

Ulnar tuberosity Musculo-cutaneous 
& radial nerves 
(Double N. supply) 

gURGll!AL IMPORT ANl!E: Myositis ossificans. 
• Clavlcie 

Sha.t1of 
humerus 

Back of the Arm 

Main Flexion of the 
elbow joint 

.TRICEPS 
Origin Insertion N. Supply Action 
Long head: infra­
glenoid tubercle of 
scapula. 

Lateral head: back of 
the humerus lateral to 
spiral groove 

Medial head: back of 
the humerus medial 
to spiral groove 

Top of the olecranon 
process of the ulna 

gURGll!AL IMPORT ANT: 

• Triceps: intramuscular injection. 

• Fracture dislocation around elbow. 

• Triceps tendon reflex. 

NuPPERLIMB 

Radial nerve Main 
Extensor of 
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rl--+--lnfraglenoid 
tubercle 

Olecranon of --~ 
ulna 

Muscles of the front of the forearm 

t st layer 

Pronator leres 

Flexor carpi raillalls 

Palmarislonp 

Flexor carpi uloarts 

2nd layer 

Aexor dlgrtorum 
superfldalls 

Anterior Views 

fleXor ponlds IOngus 

3rd layer 4th layer 

Joints: 
MCP Metacarpophalange31 

PIP Proximal lnterphaJangeal 
DIP Distal lnterp/lalangeal 

Pn>nalor 
quadralus 
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Superficial group 

111 layer 

• These include: 
- Pronator teres. 

• 
- Flexor carpi radialis. 
- Palmaris longus. 
- Flexor carpi ulnaris. 

Plonator let-es 

Rexor caipl radJalls 

Palmarls longus 

Flexorcarpl ulna/ls 

- Flexor digitorum superficialis. 

2nd layer 

Rexor Olgllorum 
supe~lelaUs 

Anterior Viti 

• They arise by a common tendon from the front of medial epicondyle of 
humerus (common flexor origin). 

• They are flexors of the elbow joint. 
• All are supplied by median nerve except flexor carpi ulnaris by ulnar nerve. 

PRONATOR TERES 
Origin Insertion N. Supply Action 
Humeral head: 
CFO. (front of 
medial epicondyle 
of the humerus) 
Ulnar head: 
coronoid process 
of ulna 

Middle of 
Lateral surface 
of Radius. 

Median nerve Pronation 

RURGICAL IMPORTANCE: Median n. may be compressed between its 2 heads. 

FLEXOR CARPIRADIALIS 
Origin Insertion N. Supply Action 

Common flexor 
origin (CFO) 

•- UPPER LIMB 

Bases of 2nd & 
3rd palmar 
metacarpals 

Median nerve Flexion of elbow & 
wrist & radial 
deviation of wrist 



PALMARIS LONGUS 
Origin Insertion N. Supply Action 
Common flexor Palmar Median nerve Flexion of the wrist 
ong1n aponeurosis 

~URGICAL IMPORTANCE: Its tendon can be used as a tendon graft. 

FLEXOR CARPI ULNARIS. 
Origin Insertion N. Supply Action 
Humeral: common 
flexor origin. 
Ulnar : posterior 
border of the ulna 

Pisiform bone 
(Piso-hamate & 
piso-metacarpal 
ligament are 
continuations of 
its tendon) 

Ulnar nerve Flexion of the elbow 
& wrist & ulnar 
deviation of the 
wrist 

FLEXOR DIGITORUM SUPERFICIALIS • 
Origin Insertion N. Supply Action 
Humero-ulnar: 
common flexor 
origin 
Radial: anterior 
oblique line of the 
radius 

4 tendons each Median nerve 
split ➔ attached 
to sides of 
middle phalanx 
of medial 4 
fingers 

- Flexion & ulnar 
deviation of the 
wrist 

- Flexion of 
proximal IP joint of 
medial 4 fingers 

- It lies in an intermediate plane between superficial & deep flexors 

- it gives 4 tendons deep to flexor retinaculum 

- Its synovial sheath is common with that of flexor digitorum profundus 

- In front of wrist its tendons are arranged in two strata. 
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Deep group 

Joints: 
MCP Metacarpophalange.il 

PIP Proximal lnterphalangeal 
DIP Olslal lnterphalangeal 

3rd layer 4th layer 

ews 

FLEXOR DIGITORUM PROFUNDUS 
Origin Insertion N. Supply Action 

Flexion of medial 4 
fingers at the DIP 
joint & flexion of the 

Upper¾ of the 
front of the ulna 

Base of the 
terminal phalanx 
of the medial 4 
fingers 

Lat ½: anterior 
interosseus 
nerves 
Med½: ulnar 
nerve 

FLEXOR POLLICIS LONGUS 

wrist • 

Origin Insertion N. Supply Action 
Upper½ of front of Base of the Anterior interosseus Flexion of the thumb 
radius terminal phalanx nerve & flexion of wrist 

of thumb 

PRONATOR QUADRATUS 
Origin Insertion N. Supply Action 

Pro nation Front of the lower 
¼ of ulna 

Front of the Median nerve 
lower ¼ of radius 
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Muscles of the Back of the forearm 

Superficial group 

BRACHIORADIALIS • 
Origin Insertion N. Supply Action 
Upper ½ of lateral 
su pra-condylar 
ridge 

Base of the 
styloid process 
of the radius 

~03 

Radial nerve - Mid-prone position 
- Initiate pronation 
& supination 
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Ext. Carpi Radialis 
Brevis 

Ext. Carpi Ulnaris 

Ext. digiti minimi 

Ext. digitorum 

EXTENSOR CARPI RADIALIS LONGUS 

Lower ½ of lateral 
supra-condylar 
ridge 

Base of 2n 
metacarpal bone 
(dorsum) 

EXTENSOR CARPI RADIALIS BREVIS 

Common extensor Base of the 3r 
origin (front of lateral metacarpal bone interosseus nerve 
epicondyle) (dorsum) 

q:1 UPPER LIMB 

Extension & radial 
deviation of the 
wrist 

Extension & radial 
deviation of the 
wrist 



EXTENSOR DIGITORUM 
Origin Insertion N. Supply Action 
Common extensor Extensor 
origin expansion of 

med 4 fingers 

EXTENSOR DIGITI MINIMI 

Posterior 
interosseus nerve 

Extention of the 
medial 4 fingers & 
the wrist 

Origin Insertion N. Supply Action 
Common extensor 
origin 

Extensor 
expansion of 
little finger 

Posterior 
interosseus nerve 

EXTENSOR CARPI ULNARIS 

Base of the 5 
origin metacarpal bone interosseus nerve 

ANCONEUS 

Extension of the 
little finger 

Extension of the 
wrist & elbow & 
ulnar deviation 

Origin Insertion N. Supply Action 
Back of the lateral Upper ¼ of the Radial nerve 
epicondyle of the back of the ulna 
humerus 

gurgical imporfanco: 

Extension of the 
elbow 

• Muscles of The Back of Forearm aarranqed from lateral to medial as 
follows: 

- Brachioradialis 
- Ext. carpi radialis longus 

- Extensor carpi radialis brevis 
- Extensor digitorum 
- Extensor digiti minimi 
- Extensor carpi ulnaris 
- Anconeus 
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Deep group 

SUPINATOR. 
Origin Insertion N. Supply Action 
Supinator fossa of Posterior surface Posterior 
the ulna of the radius interosseus 

nerve 

Supinator 
(deep head) 

Interoseous 
Memb. 

ABDUCTOR POLLICIS LONGUS 

Supination & extension of 
the elbow 

Supinator 
( SuDerflc,al hedd) 

Origin Insertion N. Supply Action 
Back of the radius, Lateral of base 
ulna & interosseus of the 1st 

Posterior 
interosseus 

membrane metacarpal bone nerve 

EXTENSOR POLLICIS BREVIS 

Abduction of the thumb 

Origin Insertion N. Supply Action 
Back of radius & 
interosseus 
membrane 

Dorsum of the Posterior 
base of proximal interosseus 
phalanx of the nerve 
thumb 

EXTENSOR POLLICIS LONGUS 

Extension of the thumb at 
MPJ (main extensor) 

• 
Origin Insertion N. Supply Action 
Middle ½ of the Dorsum of the Posterior 
posterior surface of base of the interosseus 
the ulna & the terminal phalanx nerve 
interosseus of the thumb 
membrane 

•ii UPPER LIMB 

Extension of all the joints 
of the thumb 



EXTENSOR INDICIS 
Origin Insertion N. Supply Action 
Back of the lower 
part of ulna & 
interosseus 
membrane 

Extensor 
expansion of 
index finger 

Posterior 
interosseus 
nerve 

Ext. poll1c1s longus 

Ext. indices 

Extension of the index 
finger 

Abd. poll1c1<-. longus 

UPPER LIMBihi 



Muscles of the Hand 

, ....... , ............ ... Flexor policis bfwvis 

7 
Three hypothen• muscles Thr9e thenar muscles 

Adwct°' pollicis and first palma­
ilterosseoos Insert Into medial 
slde of extensor hood 

flexo( polllcls bre'vls and abduct°' 
pollicls Insert into latetal Siele of 

AbductOf' dlglti mlniml 
ex1ensor hood I 

Opponeos policis ____J 

Recurrent bnlnCh ci median nerve 

Abductor poma .s bfwvis ____ _. 

Flexor ratlnacullMTI 

These include: 

•· 
• 

• 

Lateral group (4 muscles): 
3 Thenar muscles (Abductor pollicis brevis, Flexer pollicis brevis, & 
Opponens pollicis) + 1 muscle deep to them (Adductor pollicis). 

Medial group (4 muscles): 
3 hypothenar muscles (Abductor digiti minimi, flexor digiti minimi & 
opponens digiti minimi) + 1 muscle superficial to them (Palmaris brevis). 

Central 
- 4 lumbricals. 

4 palmar interossei. 
- 4 dorsal interossei. 

•fjuPPER LIMB 



Lumbricals Tendons of Base of - Flexes MPJ 
flexor digitorum proximal - Extends IPJ 

rofundus phalanx 
1----------11---'------~ 

Metacarpal Extensor 
bones 

expansion 

lnterossei Extension of IPJ 
- Palmar ➔ adduction of IPJ (Pad) 
- Dorsal ➔ abduction of IPF Dab 

Lumbricals + lnterossei ➔ Writing Position (Flexion In MP Joint+ Extension Of IP 
Joint 

Nerve Supply: 

• 
The Ulnar nerve supplies all the intrinsic muscles of the hand except the 3 
muscles of thenar eminence+ lumbricals 1 & 2 (supplied by median nerve). 

A Extensor Dorsal lnterosseous 
cigitorum tendon muscie Extensor hood 

"'"",._ __ Deep transverse 
metacarpal ligament 

Palmaf ligament 

L~brica.lmuscle 

UPPER LIMB. 
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The thorax is the house and protect 
the heart and lungs. The protective 
function of the thoracic wall is 
combined with mobility to 
accommodate volume changes during 
respiration. These two dissimilar 
functions, protection and flexibility, 
are accomplished by the alternating 
arrangement of the ribs and 
intercostal muscles. The superficial 
fascia of the thorax contains the usual 
elements that are common to 
superficial fascia in all body regions: 
blood vessels. lymph vessels, 
cutaneous nerves, and sweat glands. 
In addition, the superficial fascia of 
the anterior thoracic wall in the 
female contains the mammary glands. 



THORAX 
THE 1ST RIB 

o Supra-pleural membrane is attached to the inner margin of the 1st rib. 

If a rib is fractured at two nearby places, the part of rib between two fractured sites 
will show Paradoxical movement (Moves inward during inspiration). 

Thoracic Inlet 
Esophagus 

r----- Internal 

Subclavlan 
artety and vein 

DEFINITION 

J9Jlarve11 

• The opening at the superior end of the rib cage through which cervical 
structures enter the thorax. 

• It marks the boundary between the neck & the superior mediastinum. 
• Clinically, it is called thoracic outlet. 

BOUNDARIES: 
• Anterior: manubrium sterni. 

• Posterior: T1 vertebral body. 

• On both sides: the 1st ribs & their costal cartilages. 

•if THORAX 



Superior thoracic aperture Rib I 

Esophagus Scapula 

Brachial plexus Axillary inlet 

Subclavlan 
artery and vem 

CONTENTS: 

Trachea 

Structures that pass through the thoracic inlet: 
• Tubes: 

► Trachea. 
► Esophagus. 

• Nerves: 

► Phrenic nerve. 
► Vagus nerve. 
► Recurrent laryngeal nerves. 
► Sympathetic trunks. 

• vessels 

► arteries: 
► common carotid arteries 
► brachiocephalic trunk 
► subclavian arteries 

► veins: 
► internal jugular veins 
► brachiocephalic veins 
► subclavian veins 

Clavicle 

► Lymphatic vessels and lymph nodes. 

~URGICAL IMPORTANCE: Thoracic outlet syndrome 

Coracold 
process 

THO RA xii•• 

\ 



MEDIASTINUM 
EXTENDS BETWEEN: 

o Sternum anteriorly . 

• 

o Vertebral column posteriorly. 
o Right & left pleura & lungs on either side. 

N.B: The upper border of the sternum is at level of lower border of T2) 

IT IS SUBDIVIDED INTO 
~------"\ 

Superior Inferior 

Superior mediastnum 

lnferiof' medlastinum 

mediastinum 

Anterior Middle 
mediastinum mediastinum 

Stemal angle 

OlaJ)hragm 

Posterior 
mediastinum 

Superior mediastinum 
BOUNDARIES 

• Anterior: manubrium sterni. 

• • Posterior: T1 - T4. 

• Below: line joining the sternal angle to the lower border of T 4. 

• Lateral: pleura. 

•@irHORAX 



CONTENTS: 
• Arteries: aortic arch, innominate artery, left common carotid & left 

subclavian. 

• Veins: innominate veins & SVC. 

• Nerves: the vagus, cardiac, phrenic, and left recurrent nerves. 

• Isthmus of thyroid gland. 
• Inferior thyroid veins. 
• Arch of aorta. 
• Origin of the left common carotid artery. 
• The brachiocephalic trunk ascends at first in front of & then to 

the ri ht of trachea. 

• Tubes: trachea, esophagus and thoracic duct. 

• Thymus gland & some LNs. 

Anterior mediastinum 
CONTENTS: 

• Loose areolar tissue. 
• Lymph vessels and nodes. 

• Fat. 
• Thymus gland (Prominent in children) . • 
• Sterno-pericardia! ligaments. 

Middle mediastinum 
CONTENTS: 

• The heart & pericardium. 
• The ascending aorta. 

• The superior vena cava with the azygos vein opening into it. 
• The pulmonary artery dividing into its two branches. 
• The right & left pulmonary veins. 
• The phrenic nerves. 
• Some bronchial LNs. 
• The bifurcation of the trachea & the two bronchi. 

The site chosen for pericardiocentesis: Left 5th intercostals space. 
Posterior inter-ventricular artery is a branch of right coronary, while 
anterior inter-ventricular is a branch of left corona . 

THORAxiii 



CONTENTS: 
• Arteries: thoracic part of the descending aorta. 

• Veins: azygos & hemi-azygos vein. 

• Nerves: vagus & thoracic splanchnic nerves. 

• Esophagus. 
• Lymph structures: thoracic duct & some LNs. 

Thoracic duct 
• 45 cm long. 
• It is the upward continuation of the cisterna chyli. 
• It enters the thorax through the aortic opening of the diaphragm between the azygos 

vein medially & aorta laterally. 

• Course: 
■ Ascends behind esophagus in the posterior mediastinum and crosses midline at 

T5. 
■ Lies superficial (anterior) to the posterior intercostal arteries, crossing azygos 

system, the dome of pleura, Lt. vertebral & Lt. subclavian artery. 
■ At the level of C7, it crosses laterally behind the carotid sheath & anterior to the 

vertebral vessels. 
• It ends at: the confluence of Lt. subclavian vein & Lt. internal jugular vein. 
• Drains: the lymph from the entire body except Rt. upper limb, Rt. side of chest & 

Rt. half of head & neck. 
~URGICAL IMPORT ANCf: 

/ 

Tltonlc:kd~t-------1.-~~ 
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LUNGS & PLEURA 
Each lung has: 

• Apex. 
• Base. 
• 3 Surfaces (costal, mediastinal & diaphragmatic). 
• 3 Borders (anterior, postreior & inferior). 

Contents of the root of the lung: 
• Bronchus. 
• Pulmonary A. 
• 2 Pulmonary Vs. 
• Bronchial As., Vs & LN 

Blood supply of the lung: 
A. Bronchi, CT of the lung & visceral pleura: 

• Bronchial As - 2 Lt. from descending thoracic aorta & 
1 Rt. from 3rd posterior intercostal A. 

• Bronchial Vs - Azygous & hemiazygous 
B. Alveoli: 

• Terminal branches of pulmonary As supply the alveoli with 
all its needs except oxygen. 

• Trebutaries of pulmonary Vs carrying oxygwnated blood. 
- Surface anatomy of the lung: 

• Apex: 1 inch above the medial 3rd of the clavicle. 
• Anterior border: 

a. Rt. Lung - extend from the apex to the sternoclavicular 
joint, sternal angle then vertically to the level of 6th costal 
cartilage. 

b. Lt. lung - extend from the apex to the sternoclavicular 
joint, sternal angle then vertically to the level of 4th costal 
cartilage, deviates to the Lt. & descend again 1 inch lateral 
to sternal margin down to the 6th costal cartilage. 

• Inferior border: 
c:r 6th rib (in the midclavicular plane). 
w ath rib (in the midaxillary line). 
Cir 10th rib (close to the vertebral column). 

- The right lung is different from the left lung in that: 
• It is heavier. 
• It is larger in transverse diameter. 
• It has no cardiac notch. 
• It usually has two fissures. 
• It has 2 bronchi in the hilum. 

- The diaphragmatic pleura is supplied by the: Lower intercostal nerves & 
phrenic nerves. • 

THORAxiP• 



Groove for arch of azygos vein 

Groove for superior vena cava:-....,__ ..... 

cardiac impression --n:---,--e 

Apex 

----rGroove for esophagus 

Groove for-i---­
thoracic aorta 

Pleura 

Groove for aortic arch 

Cardiac Impression 

• The lung is surrounded by the pleura, a serous membrane which folds back upon 
itself to form a two-layered, membranous structure. 

• The thin space between the two pleural layers is known as the pleural space. It 
normally contains a small amount of pleural fluid. 

• The outer pleura (parietal pleura) is attached to the chest wall. While the inner 
pleura (visceral pleura) covers the lungs and adjoining structures, i.e. blood 
vessels, bronchi and nerves. 

• The parietal pleura is highly sensitive to pain while the visceral pleura is not, due 
to its lack of sensory innervation. 

• Pleural recesses: 
► There are 2 recesses in which the lung expand in full inspiration, which are: 

Costomediastinal & costodiaphragmatic 
• Surface anatomy: (it differs from that of the lung in): 

► Anterior border descends down to the yth costal cartilage. 
► Inferior border (8th

, 10th & 12th ribs instead of 6th,8th & 10th ribs). 

Pericardium 
• The pericardium is a tough, fibrous, outer coating with discrete attachments to the 

sternum, great vessels, and diaphragm and an inner membranous coat. 
• It is divided into two layers, the first of which is called the parietal layer and the 

second the visceral layer. 
• The pericardium contains approximately ten to fifteen cc's of serous fluid . 

•+THORAX 



BLOOD VESSELS OF THORAX 

Thoracic aorta 
Ascending aorta: 
ORIGIN: at the upper part of the base of the left ventricle, on a level with the 
lower border of the third costal cartilage. 

COURSE: it passes obliquely upward, forward, and to the right, in the direction 
of the heart's axis, as high as the upper border of the second right costal cartilage. 

BRANCHES: 
The two coronary arteries which supply the heart. 

, The Rt. Coronary A. arises from anterior aortic sinus & it gives 2 branches: 
- Marginal artery. 
- Posterior interventricular A. 

, The Lt. coronary A. arises from Lt. posterior aortic sinus & it gives 2 branches: 
- Circumflex A. 
- Anterior interventricular A. 

Arch of the aorta: 
BEGINS & ENDS at the level • . \ngle of Lewis). 

BRAN CH ES •<=ft~ctromwry 

1- Brachiocephalic trunk 
(lnnominate artery) 

• The 1st branch of arch 
of aorta. 

• Divides into right 
common carotid & 
right subclavian 
behind the right 
sterno-clavicular joint. 

• It is crossed by the 
left brachiocephalic 
vein. 

2- Left common carotid artery. 
3- Left subclavian artery. 
4- Thyroida ima artery (3%). 

lbgbtsubc:11.-n ll1eiy 

Ltft - C11Gt1hr1try 

Asce1ldllgtolll 

Riglll0010R1ty1rtely 

Aottcldl 

Supra\'IMIW ~ 

LI ft c:cronary lrttly 

lleditslrlll lvandlts 

~bnAdles 

Subcostlllrttly 
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Descending thoracic aorta: 
• The thoracic aorta is one of the contents of the posterior mediastinum 

BEGINS & ENDS It begins at the lower border of the 4th thoracic vertebra 
and ends in front of the lower border of the 10th thoracic vertebra, at the aortic hiatus 
in the diaphragm where it becomes the abdominal aorta. 

BRANCHES 
• Bronchial arteries. 
• Esophageal arteries . 
• Posterior intercostal arteries. 
• Sub costal artery. 
• Mediastinal artery. 

RJght subdavlan artery 

Brachlocephaffctrunk 

Arch of azygos vein 

Right main bronchus 

Right superior lobar bronchus 

Intermediate bronchus --~ 
(to right Inferior and mlddle lobes) 

Trachea Esophagus 

Esophagus-..;.-

Diaphragm -----' - \ \ " \\ 

•§■ THORAX 
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Vettebral artery 

~----- Costooervlcal trunk 
~t"-Thyrocervlcal trunk 

Lett subclavlan artery 
Lett common carotid artery 

Left main bronchus 



Superior Vena Cava: 
BEGIN 

The superior vena cava is formed proximally by the union of the right and left 
brachiocephalic veins within the superior mediastinum. This occurs at the level 
of the right first costal cartilage. 
From this point, the SVC runs for about 5-7cm inferiorly, slightly medially and 

anteriorly. 

END 
It ends at the superior vena caval orifice in continuity with the right atrium deep to 
the third right costal cartilage in the middle mediastinum. It becomes 
ensheathed by pericardium superior to this point. Posteriorly, at the level of the 
second costal cartilage, the azygous vein arches anteriorly over the root of the 
right lung to merge with the posterior surface of the SVC. 

Brachiocephalic veins • 
They are valveless veins 

BEGINS: 
By the union of the internal jugular and the subclavian veins posterior to the medial 
ends of the clavicle .It receives the internal thoracic vein 

COURSE: 
The right vein passes almost vertically downward in front of the brachiocephalic 

artery, and the left vein passes from left to right behind the upper part 
of the sternum 

ENDS: by the union of Rt & Lt ➔ form the SVC 

TRI BUT ARIES: Rt➔ Rt lymph duct, Lt➔ Thoracic duct+ as branches of 1st 

part of subclavian artery 



B 

Postet,or 

R911 brac:hiooej)hafic vein-----

Pumona,yveins--.,_ 

~ --+--. 

Diaphragm 

Bronchus to 
superior lobe 

Bronchus 

Esophagus 

A.tygo~ voin 

The Azygos System of Veins 

• The azygos system consists of veins on each side of the vertebral column. 
• These veins drain the back, thoracic and abdominal wall & they are: 

- Azygos vein 
- Hemi-azygos veins 
- Accessory Hemi-azygos vein 

• The azygos vein and its main tributary, the hemiazygos vein, usually arise 
from the posterior aspect of the IVC and the renal vein respectively. 

• These veins provide another means of venous drainage from the abdomen 
and thorax. 

•■TH ORAX 



The Azygos Vein 
ORIGIN: 

• It is formed by the union of the ascending lumbar veins with the right 
subcostal veins at the level of the 12th thoracic vertebra, 

• The azygos vein connects the superior and inferior venae cavae, 
• The azygos vein drains blood from the posterior walls of the thorax and abdomen. 

COURSE: 
• It ascends in the posterior mediastinum, passing close to the right sides of the 

bodies of the inferior eight thoracic vertebrae (T 4-T12). 
• It is covered anteriorly by the oesophagus as it passes posterior to the root of 

the right lung. 
• It then arches over the superior aspect of this root to join the SVC. 

TRIBUTARIES: 
1. Hemiazygos v. is the main tributary. 
2. In addition to the posterior intercostal veins, the azygos vein communicates 

with the vertebral venous plexuses. 
3. This vein also receives the mediastinal, oesophageal, and bronchial veins. 

The Hemiazygos Vein: 
ORIGIN: It usually begins in the left ascending lumbar vein or renal vein 

COURSE: 
• This vein arises on the left side of the junction of the left subcostal and 

ascending lumbar veins. 
• It ascends on the left side of the vertebral column, posterior to the thoracic 

aorta, as far as T9 vertebra. 
• Here it crosses to the right, posterior to the aorta, thoracic duct, and 

oesophagus, and joins the azygos vein . 

TRIBUTARIES: 
The hemiazygos vein receives the inferior three intercostal veins, the inferior 
oesophageal veins, and several small mediastinal branches. 

The Accessory Hemiazygos Vein 
• This vein begins at the medial end of the 4th or 5th intercostal space and 

descends on the left side of the vertebral column from TS to TB. 
• It receives tributaries from veins in the 4th to Bth intercostal spaces and 

sometimes from the left bronchial veins. 
• It crosses over T7 or TB vertebrae, posterior to the thoracic aorta and 

thoracic duct, where it joins the azygos vein. 
• Sometimes the accessory hemiazygos vein joins the hemiazygos vein and 

opens with it in the azygos. 
• The accessory azygos vein is frequently connected to the superior 

intercostal vein. 

THORAxi@• 



Sutx:ostal vein 

Lumbar veins: 
1 

~t oommon Qbc vein 
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The Abdomen that lies 
between the thorax and the 
pelvis. The abdominal 
cavity is divided from the 
thoracic cavity by the 
diaphragm but it is 
continuous with the pelvic 
cavity. Viscera contained 
within the abdominal cavity 
are not bi laterally 
symmetrical. Therefore, it is 
worth noting that use of the 
words "right" and " left" in 
names and instructions 
refers to the right and left 
sides of the cadaver in the 
anatomical position. 



Planes of Anterior Abdominal Wall 

• Anterior abdominal wall is divided into quadrants by midline plane and 

transverse plane (through umbilicus): upper right (UR}, upper left (UL}, lower 

right (LR) and lower left (LL). 
• Another method for dividing it into 9 regions: 

Around the umbilicus: 
1. Umbilical region 
2. Right lateral (lumbar) region. 
3. Left lateral (lumbar) region. 

Towards chest: 
4. Epigastric region. 
5. Right hypochondria! region (chondral is the Latin for ribs). 
6. Left hypochondria! region. 

Towards pelvis: 
7. Pubic (or hypogastric) region. 
8. Right iliac region. 
9. Left iliac region. 

These 9 regions are divided by: 
The anterior abdominal wall is divided to 9 regions by: 

1) Transpyloric plane: 
• Passes by midpoint between jugular notch & symphsis pubis (L 1 ). 

2) Transtubercular plane: 
• Passe by the tubercles of iliac crest LS. 

3) 2 vertical lines: 
• Passes by mid-inguinal point. 

N.B.: • S.J:.:c.:-s~a :; a1e :)asses O;, lo·:.est part of costa l margin L3 

• S ... 2-2.:- s:a ::- a"e :asses~> h,~hes: point of 1l1ac crest L4 
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The following is found at the level of Transpyloric plane: 

• L 1 vertebra. 
• Pylorus. 
• Hila of the kidneys. 
• Duodeno-jejunal junction 

(D-J flexure). 
• Fundus of gall bladder. 
• Neck of the pancreas. 
• Origin of portal vein. 
• Transverse mesocolon. 
• 2nd part of the duodenum. 
• Origin of superior 

mesenteric artery. 
• Hilum of the spleen. 
• 9th costal cartilage. 
• End of the spinal cord. 

ABDOMEN -



.-\~TERIOR ABDOMINAL WALL 

Layers of Anterior Abdominal Wall: (From superficial to deep) 

► Lateral: 
1.Skin. 
2.Fascia: 

Camper 
fa scia 

Scarpa•s 
fascia 

c. LongHudlnal Section 

a. Camper's fascia - fatty superficial layer. 
b. Scarpa's fascia - deep fibrous layer. 

3.Muscles: 
a. External oblique muscle. 
b. Internal oblique muscle. 
c. Transversus Abdominis muscle. 

4. Fascia transversalis. 
5. Peritoneum. 

► Medial: 
1. Skin . 5. Posterior wall of rectus sheath. 
2. Superficial fascia. 6. Peritoneum. 
3. Anterior wall of rectus sheath. 
4. Rectus Abdominis muscle. 

ABDOMEN 



· FASCIA 
There is no deep fascia in the anterior abdominal wall to allow free 

movement in respiration & distention after meals. 

Superficial fascia in the lower part of anterior abdominal wall is differentiated into 2 
layers: 

A-Superficial Fatty Layer (Camper's Fascia): 
1) It corresponds to and is continuous with the subcutaneous fat of the body. 

2) Loses its fat in the penis and perineum. 

3) Extent: 

• Descends to the thigh with its corresponding layer (SC fat). 

• Reflects backwards as the superficial layer of perineum. 

4) In the male, it is continuous over the penis and becomes dartos fascia in 
the scrotum. 

5) In the female, it is continuous from the abdomen to the labia majora. 

B- Deep Membranous Layer (Scarpa's Fascia): 

\I( () 

1) It is condensation of the superficial fascia; midway between the umbilicus 
and symphysis pubis. 

2) Attachments: 

a- Superior: it fades away midway between the pubis & umbilicus above 
& in the lumbar region at the sides. 

b- Inferior: just below the external ring, the name changes to Celle's 
fascia. 

c- Lateral: it is attached to the fascia lata just below (2 fingers' breadth) 
the inguinal ligament at the groin crease. 

Because of this attachment to the fascia lata, fluid tracking down from above under the 
superficial fascia cannot extend further into the thigh below this line of attachment. 

Superficial Perineal Fascia (Colle's Fascia) 
• It is the continuation of Scarpa's fascia below superficial inguinal ring. 

• Extends over: 
The penis and scrotum; giving a fascia! covering. 

- The muscles in the superficial part of the perineum. 
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MUSCLES OF ANTERIOR 
ABDOMINAL WALL 

1- External oblique muscle. 
2- Internal oblique muscle. 
3- Transversus abdominis muscle. 
4- Rectus abdominis muscle. 
5- Pyramidalis muscle. 
6- Cremasteric muscle. 

1- External oblique muscle: 

0 rig in : fleshy digitations from the lower 8 ribs. • 

The upper 5 slips interdigitate with the serratus anterior 

Insertion : fleshy fibers as well as aponeurosis, as follows: 

• Fleshy fibers: 
- Inserted in the outer lip of the iliac crest. 
- Forms the anterior boundary of the inferior lumbar triangle. 

• Aponeurosis: 
- Medial part: inserted into linea alba from xiphoid process to 

symphysis pubis. 

- Lateral part: folded upwards & backwards upon itself to form the 
inguinal ligament (ASIS ➔ pubic tubercle). 

Direction of fibers : Downwards, forwards & medially. 

Nerve Supply: lntercostal nerves (T7-T11) & subcostal nerve (T12). 

A. Anlll1or VIIW 
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2- Internal Oblique Muscle: 

• 

@@Will 

A= External oblique ms. 

Origin: 
1. Lateral ½ of the upper surface of inguinal ligament. 
2. Anterior½ of the intermediate line of iliac crest. 
3. Lumbar fascia. 

Insertion: 
1) Lower 6 costal cartilages. 
2) Xiphoid process. 
3) Linea Alba. 
4) Pubic crest. 
5) Pectineal line. 

Direction of fibers : 
Upwards, forwards and medially. 

Nerve Supply: • 
T7 - T12, ilio-hypogastric & ilia-inguinal nerves (L 1 ). 

\I( () 

• Internal oblique shares in forming anterior & posterior rectus sheaths. 
• It has triple relation to the inguinal canal (anterior, superior & posterior). 
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3- Transversus Abdominis Muscle: 

A= External oblique ms. 
B = Internal oblique ms. 

Origin: 
a. Lower 6 costal cartilages. 

b. Lumbar fascia. 

c. Anterior ½ of inner lip of iliac crest. 

d. Lateral ½ of the upper surface of inguinal ligament. 

Insertion: 
1- Xiphoid process. 

2- Linea Alba. 

3- Pubic crest. 

4- Pectineal line. 

Direction of fibers : Horizontally (transversally forward). 

Nerve Supply: 
T7 - T12, ilio-hypogastric & ilio-inguinal nerves (L 1 ). 

•■ ABDOMEN 
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, ...,..,..__ Conjoint tendon 

.!"!"t-,;;:-'~o"'-l---Transversalis fascia 

• Formed by fusion of lower parts of both int. oblique & transversus abdominis. 

• It is inserted in pubic crest & llio-pectineal eminence. 

• It forms & strengthens the medial part of the posterior wall of inguinal canal. 

• It is continuous medially with the ar-iterior wall of rectus sheath. --
• Nerve supptv: ilio-inguinal nerve. 

• gurqieal imporfanee: 
i) Its weakness predisposes to direct inguinal hernia. 

ii) Injury of ilioinguinal n. during appendicectomy ➔ paralysis of conjoint 
tendon ➔ direct inguinal hernia (paralytic type). 

iii) Conjoint tendon prevents direct inguinal hernia from descending to 
scrotum. So, its defect ➔ descent of direct inguinal hernia to the 
scrotum (funicular type). 

A B D O M E N ■••-



Origin : 
From the pubic crest and the symphysis pubis. 

Insertion: 
i) Xiphoid process. 

ii) 5th, 6th, and yth costal cartilages. 

Nerve supply: 
Lower 5 intercostals (T7 - T11) and subcostal nerve (T12). 

~urgical import ancQ: 
• In Kocher incision, rectus abdominis must be divided. 
• In para-median incision, we displace the muscle laterally as it receives 

its nerve supply from the lateral side. 

• Embryologically, the muscle arises from a number of myotomes, So: 
■ The muscle has a segmental nerve supply (myotomes). 
■ It is divided into 4 segments by 3 tendinous intersections which are 

adherent to the anterior rectus sheath. 
■ Hematoma of rectus abdominis is localized because of the tendinous 

intersections. 

Actions of Anterior Abdominal Wall Muscles 
• They assist in raising the intra-abdominal pressure (so, they help in vomiting, 

coughing, delivery ... etc.). 

• Keep the abdominal viscera in position. 

• The Rectus abdominis flexes the trunk, while the 2 oblique muscles bend the 
trunk laterally. 

• Act as accessory expiratory muscles. 

5- Pyramidalis Muscle 
• It medial border gives linea alba, which is important in lower midline and para­

median incisions. 

6- Cremasteric Muscle 
■ It is innervated by genital branch of genito-femoral nerve. 
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Fascia Transversalis 
■ This is a thin fascia, which lines the inner surface of the transversus abdominis 

muscle. 

■ Forms the posterior wall of rectus sheath below the arcuate line (a little above 
pubic tubercle) 

■ Extends as the anterior wall of femoral sheath. 

■ Prolonged as internal spermatic fascia 

Deep inguinal ring : · 
A small opening in the fascia transversalis. It lies about ½ inch above the mid 
point of inguinal ligament. 

Extra-peritoneal Fat 
This is layer of areolar fatty tissue, which lies between the fascia transversalis and 
the parietal peritoneum. 

RECTUSSHEATH 
Definition: It is envelope-like sheath for rectus muscle. 

Site: between linea alba (medially) & linea semilunaris (laterally). 

Formation: 

• Above costal 
margin 

• From costal margin 
to midway bet. 
umbilicus & SP 

• Below the level 
midway between 
umbilicus & SP 

Anterior wall . . . -
- Ext. oblique. 

Ant. layer of internal 
oblique. 

- External oblique. 

Internal oblique. 

- Transversus abd. 

Posterior wall 

• • . - -. -
- Post. layer of int. oblique 

Transversus abd. (its lower 
border is the arcuate line) 

Absent & is replaced by fascia 
transversalis 
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External oblique 

Internal oblique 

Transversus abdominis 
Fascia transversalls 

External oblique 

Internal oblique 

Transversus abdominls 
\ 

Fascia transversalis 

Formation of rectus sheath at 3 levels (A) Above the level of costal 
margin (B) Between costal margin & a point midway between 
umbilicus & symphysis pubis (C) Below the point midway between 
umbilicus & symphysis pubis. 

Contents:O 
I I 

2 muscles _ _ ~ ~-=ssels __ ' 6 nerves _ _ ___ _ 
- Rectus abdominis - Sup. Epigastric vessels - Lower 5 intercostal nerves (T7-T11) 

- Pyramidalis - Inf. Epigastric vessels - Subcostal nerve (T12) 
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- It is a white line in the midline of the abdomen. 

- Formed by decussation of the aponeurosis of ext oblique, internal oblique & 
transversus abdominis muscles. 

- Extends from xiphoid process to symphysis pubis (it is not attached to pubic tubercle) 

- It is avascular. 

- It is broad in its supra-umbilical part (surgical importance: epigastric hernia). 

Linea semilunaris: 
It is the lateral border of rectus sheath extending from the pubic tubercle below to the tip of 
the 9th costal cartilage above. 

Arcuate line: 
A crescentic line that is situated between upper¾ & lower ¼ of post. wall of rectus sheath. 

Sup. & Inf. epigastric arteries anastomose in the posterior wall of rectus sheath 
above the level of the umbilicus 

•Fascia lata causes arching of the inguinal ligament downwards. 

Application: You must bend the legs during abdominal examination to relax 
the fascia lata & therefore relax the abdominal muscles. 

•Fascia iliaca: 
• It is the continuation of the fascia transversalis posteriorly below the iliac 

crest over the iliacus muscle. 

• It descends forming the posterior wall of femoral sheath behind the 
femoral vessels 

•Any intra-abdominal organ may herniate except pancreas because it is guarded 
posteriorly by aorta, IVC & vertebrae. 

Arterial supply of anterior abdominal wall: • 
1) Internal Mammary artery: (through 2 terminal branches) 

• Superior epigastric artery. 
• Musculo-phrenic artery. 

2) External Iliac artery: (through 2 terminal branches) 
• Inferior epigastric artery. 
• Deep circumflex iliac artery. 

3) Descending Aorta: 
• 1 oth & 11th posterior intercostal arteries. 
• Subcostal artery. 
• All 4 lumbar arteries. 
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4) Femoral artery: 
• Superficial epigastric artery. 
• Superficial circumflex iliac artery. 

Clinical notes: 
• Inferior e i astric A.: 

When the pubic branch of inferior epigastric A. is large. it is called 
abnormal obturator artery. It may be injured while cutting the lacunar 
ligament during femoral hernia operations resulting in life-threatening 
hemorrhage. 

Lymphatic drainage: • 
• Above umbilicus ➔ axillary LNs. 

• Below umbilicus ➔ Inguinal LNs. 

, . ,.. 

■ The neuro-vascular plane of anterior abdominal wall lies between internal 
oblique & transversus abdominis muscles. 

■ Lateral thoracic vein anastomoses with supetiicial epigastric vein. 

■ Skin around the umbilicus is supplied by T10. 

■ The umbilicus is the lymphatic water-shed area. 
Therefore. inflammation of the umbilicus may spread bilaterally to both 
axillary & inguinal lymph nodes. 
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Nerves of anterior abdominal wall 

1) T1 ➔ T11. 
2) Subcostal N. 
3) llio-hypogastric N. & ilia-inguinal N. 

Branches of lumbar plexus (L1). 

• llio-hypogastic N.: 
- Supplies skin above the pubis and skin of gluteal region. 

• mo-inguinal N.: 
- Pierces the internal abdominis muscle. 
- Enters the inguinal canal. 
- Comes-out from the superficial ring. 

Supplies skin of the upper part of medial thigh, root of penis & 
upper part of scrotum. 

lntercostal 
nerves 

Subcostal 
nerve 

lliohypogastric 
nerve (L 1) 

Superior epigastric artery 

~ 

••• 
•• •• 

• 
• ••• • . .. 

• • ·-, . • 

r\ 

lllolngulnal nerve 
(l 1) 

lntercostal and 
lumbar arteries 

.1.4-------~ Inferior 
eptgastric 
artery 

Deep circumflex 
Iliac artery 

External Iliac 
artery 
Femoral artery 
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'\ .B.: 

Posterior rectos sheath & umbilical folds 

From behind 

Arcuato line 
5 cm below the unW1llcu1 

Medial urnbhcal 
119 /fold (obhlrated 
umb1hcal artery) 

Thrrr arr thrre folds but onl~· h, o ligaments. The infrrior epigastric a rtery 

raises a fold of peritoneum hut it is not a ligament! 

Umbilical folds 
• One median umbilical fold: on the median umbilical ligament 

(which in turn, contains the urachus). 
• Two medial umbilical folds on the occluded umbilical artery. 
• Two lateral umbilical folds on the inferior eoiaastric vessels. 

Water shed area: 
• Zones of overlap where lymph may drain in more than one direction. 

1-Vertical watershed : 
- Midline watershed: along line of fusion during development. 

2-Horizontal watershed: 
- Cervical-axillary water shed & axillary-inguinal watershed. 

• Clinical importance: 
- Tumor cells or infection may be spread to more than one direction 

- > need to anticipate route of spread. 
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Inguinal Canal (Deep Inguinal Pouch) 

Definition: Deep • It is a passage in the 
anterior abdominal wall 
extending from internal ring 
to external ring. 

• The internal ring: 
opening in the fascia 
transversalis ½ inch 
above the midpoint of 
inguinal ligament. 

' -.... 
\ . .. - ' 

I ·--

Internal oblique m 

External oblique m 
; 

Superficial inguinal rillJ 

• The external ring: opening in the external oblique aponeurosis with 2 
pillars; one in pubic tubercle & the_other in the symphysis pubis. 

Deep l'illg Is a hole '-. ~•c:tol nng Is 
1ft tronsvcrsolls fasdo ¾ V shaped defect In 
(Gt !Nd point of Inguinal c.xtemol oblique 
Ugoment) 

Direction of the canal: downwards & medially .• 

Walls of Inguinal Canal: . 
1. Anterior wall 

a. External oblique. 
b. Fibers of the internal 

oblique. 

inguinal 
ligament 

c. Transversus abdominis. 

2. Posterior wall 
a. Fascia transversalis. 
b. Conjoint tendon (in 

its medial ½ only). 

3. Roof 
a. Arching fibers of the 

internal oblique. 
b. Transversus 

abdominis muscle. 

4. Floor 
Inguinal ligament (its medial 

½). 

Length: 4 cm in adults . • 

muscle 

inguinal 
figament 

N.B: In infants, superficial & deep rings are superimposed ➔ shorter canal 
than that in adults. 

Contents: 

- Ilic-inguinal nerve - Ilic-inguinal nerve 
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Triangle of Halshted (Hasselbach's or 
Inguinal Triangle) 

• It is a part of the posterior wall of the inguinal canal. 

• It is bounded by: 

■ Laterally: Inferior epigastric vessels. 

■ Medially: Lateral border of rectus sheath. 

A Oeep~mg 
lnfeno~ ep,gastnc v 

T ransveBUS abdomns muscle 

-Antenor superior iliac sptne 

IM•~ii&Miii,Mi 

Extemalflr.lc:ve,n 

&lperic,al~mg 

t..ac:u.~ 

■ Inferior: Inguinal ligament (only medial½). 

• It is divided by the lateral umbilical ligament into medial and lateral parts. 

~urgical lmportancg: 
It is the triangle through which direct inguinal hernia passes. 

N.B: Direct inguinal hernia is more common in old age. 

Normally, 2 mechanisms act to prevent herniation through the inguinal canal while 
increasing intra-abdominal pressure: 

i) Shuttering mechanism in which contraction of the arching fibers of the 
transversus abdominis cover a part of the internal ring with cough. 

ii) The attachment of the deep inguinal ring to the posterior surface of the 
transversus muscle. So, the contraction of the muscle pulls the ring upwards & 
laterally thus increasing the obliquity of the canal. 

~~ .IQdM of 

, 
........ ~ Supertictal ...... nng 

T,-_._~loft"lll}.8.I 
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Inguinal ligament 

Mid-ingu~ int 
AS:IS of the pelvis 

Pubic symphysis Pubic tubercle 

TJ,e inguinal ligament 

M.idpoint of the 
inguinal ligament 

• Formed by the lower border of ext. oblique aponeurosis between pubic 
tubercle & A.S.I.S. being folded backward upon itself. 

• Its convex outer surface is attached to the fascia lata (deep fascia of the thigh). 
Mid inguinal point 

Point mid way between A.S.I.S. & symphysis pubis. It is the surface 
anatomy of the external iliac artery. 

Mid-point of il1g11inal ligament 
Point mid way between A.S.I.S. & pubic tubercle. Half an inch above it, is 
the internal rin . 

Clinical notes: 
, Meral ia aresthetica: 

• Normally, the lateral cutaneous N. of the thigh enters the thigh deep to 
the inguinal ligament. Sometimes, it pierces the lateral end of the 
inguinal ligament where it become compressed causing pain in the 
lateral part of the thigh. 

,. In case of femora l hernia, surgeon usually cut the lacunar ligament to 
widen the femoral ring for easy reduction of hernia (lacunar ligament 
bound the femoral ring medially). 

, Cremasteric reflex: 
• Stimulus: strocking the skin of the medial side of upper thigh. 
• Afferent: il ia-inguinal N. 
• Center: L 1 & L2. 
• Efferent: genital branch of genitofemoral N. 
• Response: elevation of testis & scrotum. 



Lumbar Triangles 

~ ~ 
Boundaries: 

• Superior: last rib. 

• Lateral: internal oblique & 
latissimus dorsi. 

• Medial: sacrospinalis & 
quadratus lumborum. 

Boundaries: 
• Medial: latissimus dorsi. 

• Base: iliac crest. 

• Lateral: external oblique. 

Floor: 
- internal oblique 

~urgical lmportanco: lumbar hernia 
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- - - Ouadratus lumborum 
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triangle 
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Embryology 
o Develops from the genital ridge between the 10th & 1 ih dorsal segments . 

• !:urgical lmportanca: Testicular nerves develop from T10-T12, so 
testicular pain may be felt around the umbilicus. 

o Wolffian ducts become epididymis & vas deferens. 

o Gubernaculum joins the testis (at junction of vas & epididymis) with the 

• 
scrotum and it plays a role in the descent of the testis. After birth it 
represents the scrotal ligament. 

Descent of the Testis 

•
- At the 6th month of the intrauterine life, they lie at the internal inguinal rings 

(common site for undescended testis). 

- At yth month they go through the inguinal canal. 

•

-_ At 8th month they lie at the external inguinal rings or at the neck of scrotum. 

They descend to scrotum just before birth. 

lnvagination of peritoneum going with the testis is called the processus 
vaginalis, which is obliterated soon after birth at 2 points (at the internal ring & 
just above the testis). Later on, it becomes obliterated forming a fibrous cord 
(Tunica vaginalis). 

► Temperature in the scrotum is lower than the body by 2.5° (i.e. 35°). 
► Maternal chorionic gonadotrophin and fetal testosterone stimulate growth of 

the testes and their migration through the inguinal canal. 

Primordial tesbs 
(in extrapentoneal 
connective tissue) 

Ureter l\\1\\ _ 
Ductus deferens-\~~-~-c::!!!?.~W Gubem,ool•mx 

A Anterior View 

Testlcular vessels 

Pentoneu 

Site or deep 
Inguinal ring 

Testis passing _J~~~;;-_4 through Inguinal canal 

Processus 
vaglnalls v 

B 
Saglttal SecUon to 

Right of Mldllne 

Ductus deferens___. ........ _..;.. 

Spermatlc cord 

/ 
C 

Anterior VJew 
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Factors affecting descend of testis: 
■ Differential body growth 
■ Gubernaculum 
• +ve pressure in the abdomen 
■ HCG ➔ i Size 

ANATOMY 
Size: 

Tunica 
vaginahs 
after b1rt 

Tunica vaginali 
before birth 

continuation wrth 
peritoneum vr\ ... 

'--- gubemaculum lig 

Testis is an ovoid structure 4 - 5 cm in length & 2.5 - 3.5 cm in width. 

Shape: 
It is oval in shape, having 2 borders (anterior & posterior), 2 ends (upper & lower) 
& 2 surfaces (lateral & medial). 

Relations: Its posterior border is related to: 

• Epididymis: laterally 

• Vas deferens: medially 

Coverings of the testis: 
Internal oblique- - .LI 

Ex1emal oblique--.._., 

Subcutaneous tissue 
(superficial fascia)---tT 

Skin 

Transverse abdominal 
Transversalis fascia 

Parietal peritoneum 

Internal spermatlc fascia--+-~J 
Cremaster muscle and 

cremasteric fascia---+-~~ 

External spermatic fascia 

Spermatic cord 

Layers of {Parietal 
tunlca vaglnalis Visoeral-4- -+ffl 

Cavity of tunica vagfnalls --Jii:---~'""'lt 

1. Skin 

2. Dartos muscle 

3. Colle's fascia 

4. External spermatic fascia 
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Ouctus deferens 
Testicular vessels 

Epididymls 

Skin } 
Oartos muscle Scrotum 
and fascia 



5. Cremasteric muscle & fascia 

6. Internal spermatic fascia 

7. Tunica vaginalis (parietal & visceral layers). 
8. Tunica albuginea (fibrous capsule). 

Structure: 
■ The testis is covered by thick fibrous layer (tunica albuginea), which is 

thickened posteriorly to form the mediastinum testis. It sends septa that divide 
the testis into 400 spaces, each contains 2-4 semineferous tubules which are 
60 cm in length. 

■ The semineferous tubules open into rete testis in the mediastinum testis. 

■ The rete testis forms the vasa efferentia (15-20). 

■ The semineferous tubules are surrounded by vascular connective tissue 
contains Leydig cells that secrete testosterone. 

T•ia.llar arttfy- ~ 

Pampniio<m plelcus 

Head of epdldymls 

Eftecant duciules-.-~ 
of testis 

Re<OIMhS- -tH 

Stralghl tubtlles......:=1J:lCiii 

f3octt o1 opld!dymjs-'1k--t'R\I 

Duct of Cf)ldidymls- ~ll'J 

Ductus deferens 

ran o1 eplcldyrn1s--taor~, 

A lafal view of right tNtl• 

Parietal layer of 
tunlca vagtnalis 

Cav'rty of 

Efferent duetules 

plnlfotm plexu-S 
Ouctus dek>rons 

Testicular lll1ery 

tunk:a vag nahs---JL 
--Relt testis in 

mediutrnLm 

.. '-lL---Vlsceral layer of 
toolca vag,nalis 

of testis 

Straight tubules 

Sepia of 1estis 

Anterior 

B TransverN MCtfon of right tHtl• 
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Blood Supply: 
Arterial Supply 

1-Testicular artery from the Aorta. 

2- Artery to vas (from inferior vesical artery). It 
may be efficient to maintain the testicular 
viability when the testicular artery is divided, 
however, testicular atrophy might occur (2% ). 

Venous Drainage IVC left SUJrarenal 

JUr~ 1-Testicular veins are formed from the 
pampiniform plexus of veins which are the 
most bulky constituents of the cord. 

• It is formed of about 20 veins. 

• They reduce in number upwards till 
reaching about 4 in the inguinal canal 
then one vein retroperitoneally . 

Rt. testicular Lt. testicular 

• 
Rt. testicular vein ➔ directly to IVC. 

Lt. testicular vein ➔ left renal vein. 

2-Cremasteric veins anastomose freely with the 
testicular veins. They form mainly the anterior 
compartment of the cord & end in the inferior 
epigastric vein. 

3-Vein of vas ends in the internal iliac vein. 

4-Vein of the gubernaculum. 

Rurgical lmportanco: 

Ductus 

Testicular 
(pamp1ml 
venous 
pexus 

Supenor 
pole of 
lesus 

Lt. testicular vein ➔ left renal vein Testis 

One of the theories explaining occurrence of varicocele much more on the 

left side 

Lymph Drainage 
· - Testis ➔ Para-aortic LNs ( at the level of L 1 ). 

- The scrotum ➔inguinal LNs (medial group of 
superficial inguinal LNs). 

Rurgical lmportanco: 
o Seminoma may infiltrate the inguinal LNs in case 

of scrotal infiltration. 

o No radical orchiectomy because Para-aortic L.Ns 

removal has high morbidity & mortality 

o In cancer we do high inguinal simple orchiectomy to avoid spread of 

malignant cells to inguinal L.Ns via scrotal incision 
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• Spermatic Cord 
3 Arteries 3 Nerves 3 Structures 

\II I) 1. Testicular Genital branch of Genito­
femoral n. 

1. Pampiniform plexus. 
2. Cremasteric 2. Vas deferens. 
3. Artery of vas. 2. Sympathetic ns. around 

testicular a. 
3. Obliterated processus 

vaginalis (Vestige). 
3. Sympathetic ns. around 

rt f 

llio-inguinal nerve is a content of the inguinal canal and NOT the 
spermatic cord 

Parietal peritoneum 
Extraperltonealtissue 

Fascia transversalis --.. Inferior epigastrlc 
artery 

Transversus abdominis 
Internal oblique Obhterated umblllcal 

External oblique--;!!!~ '- artery 

Superficial fascia --- :=s~~;§~•ttt~•\•■-;- Conjoint tendon Skin 
Superficial Inguinal ring 

Spermatic cord -~~~I(\ 

External spermatic fascia ---T"''' 
Cremasteric fascia 

Internal spermatic fascia 

Scrotum __,/ 

Danos muscle 

Coverings (3 coverings) 
- External spermatic fascia ➔ from 

external oblique. · 
- Cremasteric muscles ➔ from internal cremastertc muscle and Testicular artery with 

oblique & transversus abdominis. pamplnlform plexus ~--- ~ - fascia with genital 
- Internal spermatic fascia ➔ from of veins .. ~ .. ,,,,,_~;w branch of genltofemoral 

nerve 
fascia transversal is. Internal spermat1c fascia 

• Inside the Inguinal Canal: 

• 

Internal spermatic fascia & 
cremasteric muscle. 

Outside the Inguinal Canal: 

Lymph vessels and 
autonomic nerve fibers 

RCIIC"iiP"~ Ductus deferens 

Internal spermatic fascia, cremasteric muscle & external spermatic fascia. 

The scrotum 
■ Common site for sebaceous cysts 
• NOT site of lipoma 
■ The lax tissues of the scrotum and its dependent position cause it to fill readily with 

oedema fluid in cardiac or renal failure. Such a condition must be carefully 
differentiated from extravasation or from a scrotal swelling 
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Peritoneum 
The peritoneum is the serous membrane that forms the lining of abdominal cavity. 

Layers: 
• The outer layer, the parietal peritoneum, is attached to the abdominal wall. 
• The inner layer, the visceral peritoneum, is wrapped around the internal organs 

that are located inside the intra-peritoneal cavity. 
• The potential space between these two layers is the peritoneal cavity. It is filled 

with a small amount (about 50 ml) of serous fluid that allows the two layers to 
slide freely over each other. 

Subdivisions 
There are two main regions of the peritoneum, connected by the epiploic foramen: 

• The greater sac (or general cavity of the abdomen). 
• The lesser sac (or omental bursa) is divided into two "omenta": 

o The lesser omentum (or gastro-hepatic) is attached to the lesser curvature of 
the stomach and the liver. 
o The greater omentum(or gastro-colic) hangs from the greater curve of the 
stomach and loops down in front of the intestines before curving back upwards 
to attach to the transverse colon. In effect it is draped in front of the intestines 
like an apron and may serve as an insulating or protective layer. 

The mesentery 1s the part of the peritoneum through which most abdominal organs 
are attached to the abdominal wall and supplied with blood and lymph vessels and 
nerves. 

Small int. 

~urgical import anco: 
Pathological Spread of Fluids: The peritoneal recesses are of clinical importance 
with the spread of pathological fluids like pus that may occur when an organ is 
injured or diseased. The recesses determine the extent and direction of the spread 
of fluids that may enter the peritoneal cavity. 
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Subphrenic spaces 
These are peritoneal spaces lying below the diaphragm & may become sites for 
collection of pus (subphrenic abscess). 
They include the following spaces: 

A- Intraperitoneal spaces 
1) Right anterior: 

Between the Rt. lobe of liver & the diaphragm on the Rt. side of 
falciform ligament. 

2) Right posterior (Hepato-renal or Morrison pouch): 
- Between posterior surface of Rt. lobe of liver, anterior surface of Rt. 

kidney and lower layer of coronary ligament of liver. 
- It is the most dependent part of peritoneal cavity in the supine 

• 
position. 

- It is the commonest site of subphrenic abscess. 
3) Left Anterior: 

Between Lt. lobe of the liver, the diaphragm and the Lt. side of 
falciform ligament. 

4) Left Posterior ( Lesser sac of Peritoneum): 
Behind the stomach & lesser omentum. 

B- Extraperitoneal spaces 
1) & 2) Right & Left Perinephric Spaces: 

Extra-peritoneal spaces around the kidneys 

3) Space between bare area of the liver & diaphragm. 

Rt. Sagittal view 

Right subphranlc space 

Liver 

Left subhepetlc 
space 

Left subphrenic spe~c_e ____ ~ 

Lt. Sagittal view 

(lesser sac) -t-t---,....,,-._..,,..,., 

l<idnev 

Hepatic flexure Right subheeatic spece 
of colon (Morison s Pouch) 
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Gastrointestinal Tract 

The Esophagus 
Embryological notes: 

• Two important events in developing the esophagus: 

IF: 

1- Formation of laryngeo-tracheal septum to separate the esophagus from 
the trachea. 

2- Recanalization of the obliterated lumen. 

➔ Failure of recanalization - > esophageal atresia 

Presented by polyhydramins 

➔ Failure of septum ~-> fistula formation & is usually accompanied by atresia 
resulting in 2 types 

1) Upper atresia & lower fistula ➔ 90%. 

Presented with: cough & air in stomach 

2) Upper fistula & blind lower end - > 10%. 

Parts: it is a muscular tube (25 cm) with the following parts: 

1- Cervical Esophagus: 
- Lies in front of pre-vertebral fascia slightly to the Lt. 
behind trachea. 

- Starts at level of cricoid cartilage (CS). 

Relations: 
o Anterior: trachea, recurrent laryngeal nerve. 
o Posterior. vertebrae. 

2- Thoracic Esophagus: 

•
Relations : 

o Anterior: trachea, Lt. main bronchus, 
pericardium, Lt. atrium & Rt. pulmonary artery. 

o Posterior: vertebrae. 
o Left side: arch of aorta, lung, pleura & Lt. 

vagus. 
o Right side: azygos vein, lung, pleura & Rt. 

vagus 
o It pierces diaphragm 1 inch to the left of 

midline opposite to body of T10 or yth left costal 
cartilage. 
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~urgical Import anco: 
o Mediastinal relation: Behind PERICARDIAL SAC SO used in: 

- Trans-esophageal ECHO 
Assessment of severity of Left 
atrial enlargement 

3- Abdominal Esophagus 

•
- It is about 4 - 5 cm long. 
- It ends at the gastro-esophageal junction. 
- Peritoneal covering: only anteriorly. 

It is closely related to both gastric nerves 
(Anterior usually lies within its wall ; 
posterior is related to it posteriorly). 

Constrictions: 
From the incisor teeth: 

• 15 cm: cricopharyngeus. 
• 25 cm: aortic arch. 
• 27 cm: left main bronchus. 
• 40 cm: opening in diaphragm. 

~urgical Import anco: 
These are the sites of foreign body impaction. 

Blood Supply: • 
-Arterial supply 

• Upper esophagus: supplied by inferior 
thyroid arteries. 

• Middle portion: esophageal branches 
from the aorta. 

• Lower part: esophageal branches of 
the left gastric artery. 

!!urgical Importance: 
These are small vessels which can 

easily be dissected in trans-hiatal 
esophagectomy. 

-Venous Drainage 
• Upper part: to the brachio-cephalic 
veins. 

• Middle part: to the azygos veins on 
the Rt. & to the hemiazygos on the 
Lt. 

• Lower part: to the left gastric vein 
then the portal vein. 

!!urgical Importance: 
Lower esophageal veins lie in the 
lamina propria ➔ liable to varices. 
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Nerve supply: 
• Cervica l: recurrent laryngeal n . 
• Thoracic: vagus N. 
• Abdominal : autonomic suplly . 

Lymph Drainage: 
• In the neck: Deep cervical LNs. 

• In the chest: Mediastinal LNs. 

• In the abdomen: celiac LNs. 

Factors controlling Competence of the Cardia: 
1) Angle of Hiss: Acute ➔ valvular effect between left side of esophagus & fundus. 
2) Lower part of esophagus (5 cm) is intra-abdominal ➔ closed on rise of abdominal 

pressure. 
3) Rosette-shaped mucosal folds of lower end ➔ bulging in the lumen. 
4) Pinch-cock effect of Rt. crus of diaphragm. 
5) Phrenico-esophageal ligament: Keeping the intra-abdominal part in place. 
6) Continuous release of acetyl choline ➔ lower end relaxes only on swallowing. 
7) Pressure at lower 5 cm of esophagus is 8 - 25 mmHg while the Intra-gastric 

pressure is 7 mmHg, thus, no reflux occurs. 

Syrface anatomy: 
er Mark 3 points: 

1. At the lower border of the cricoid cartilage in the midline. 
2 . At the sternal angle in the midline. 
3 . At tke Lt. 7 th costal cartilage 2 .5 cm from the midline. 

er Draw 2 parallel lines 2.5 cm apart by joining the above 3 points 

Point~ of gurgicaf Import anco: 
• Endoscopically, the cardia is known by Z-line which is 1 - 4 cm from the 

anatomical gastro-esophageal junction. 

• Lower esophageal sphincter is a functional sphincter. 



STOMACH 
Site: Left hypochondrium, ElPigastrium and umbilical regions. 

Mlddavk:uta, ttno 

Abdominal part of esophagus 

Liver 

Pylorus 

T ranspytorie plane 

Transtul>etcular plane 

Anterior view 

Shape: 
• J-shaped (vertical): COMMONEST. 

• Steer-horn (horizontal): less common. 

I -~ \ 

L_, curvatW'9 of stomach 

Transverse colon 

J 

The stomach has 2 orifices, 2 borders & 2 surfaces: 

Orifices: 
A- Cardiac orifice: 

• At the junction of the esophagus. 

• At the level of T10, 1 inch to the left of 
the midline. 

• At 45 cm from incisors in 
endoscopy. 

B- Pyloric orifice: 
• At the junction with the duodenum. c.An_,_, __ ..,_ f'll0rk•111""" 

• At the level of L 1, ½ inch to the right of the midline. • 
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• Identified at operation by: 

1. Pre-pyloric vein of Mayo between Rt. gastric and Rt. gastro-epiploic veins. 

2. Annular groove. • 

3. Feeling its thickness. 

Borders: 
Lesser curvature & greater curvature (4 times long as the lesser curvature). 

Surfaces: 
A-Anterior: related to the liver, diaphragm, & ant abdominal wall 

B- Posterior: (The Stomach Bed) . 
1- Lt. crus of diaphragm. 
2- Lt. suprarenal gland. 
3- Lt. kidney. 
4- Spleen (separated by greater sac). 
5- Splenic artery. 
6- Body of pancreas. 
7- Transverse mesocolon. 
8- Transverse colon. 

[mEI all are separated from the stomach by lesser sac except spleen which is 
separated by greater sac. • 

Lt crus of the diaphragm 
Lt suprarenal gland 

L 

omen!Jffl 

•PJ•i A B D O M E N 

AdlMIOM bndlng IN lplMtl 

IO b cbpllragn \ 

Splenic a. 



Parts of the Stomach: 

Esophagus 

C3rdla 

Angular lnclsure 
(notdl)~ ~ 

Pyion!s ~ 

A. Anterior View 

C3rdial notch 

1. Cardia: lies immediately below entrance of esophagus. 

2. Fundus: above the level of cardiac notch. 

3. Body: between the fundus & the pyloric portion. 

4. Pyloric portion: 

• Distal to imaginary line between incisura angularis to corresponding 
bulge in the greater curvature. 

Surgical note: 
, Im ortance of incisura: 

• It is a landmark to stop nerve dissection in highly selective vagotomy 
to preserve the crow·s foot. 

Clinical note: 

• 

, FUNCTIONAL DIVISION 
• The important division lies between the antrum & the body: 

- THE BODY: Secretes HCL. pepsinogen, mucus & intrinsic factor (Acidic) 
- THE ANTRUM: Secretes gastrin hormone & mucus (Alkaline) 

• It consists of 3 parts: 
i- Pyloric antrum ➔ proximal dilated part. 
ii- Pyloric canal ➔ distal narrow part. 
iii-Pyloric sphincter ➔ at the end of the stomach. 

► Functional division of the stomach: 
a) Body: secrets HCI, pepsinogen, mucus & intrinsic factor (Acidic). 
b) Antrum: gastric mucus (Alkaline). 

~urgical lmportanco: 
o Posterior relation: 

• Posterior gastric ulcer or cancer ➔ Erodes pancreas 
• Ulceration into splenic a. (Direct posterior relation) ➔ Hge . 
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Peritoneal covering: • 
Leuet omentum 

I 
1 Hepatocb,denal igament Hepetogas1ric lgament I 

B Anterior view 

Gast,ophrenlc ligament} 
Greater * GasltOSplenlc ligament omentum 

Gastrooolic ligament 

* 

Spleen 

Phrenicocolic ligament 

Left COIie (splenic) naxure 

The term grelllet omentum ,s otton used 
as a synonym for the gastrocollc llgament. 
bu1 tt actually also lnwdes the gastrospleolc 
and gasttophranlc ligaments, all ol which 
have n coni.'\uous anactvnont IO tho 
greater curvature ol lhe stomach. 

- Completely covered with peritoneum, except, small area called bare area 
of the stomach near the cardiac orifice where the gastro-phrenic ligament 
is attached. 

- Ligaments attached to it: 
• Lesser omentum attached to the lesser curvature. 

• Ligaments attached to greater curvature ➔ Greater omentum. including: 

1. Gastro-phrenic. 
2. Gastro-splenic. 
3. Gastro-colic (the name greater omentum is commonly used for this): 

- Is a 4-layered serous structure. 
- Acts as a plug in acute abdominal inflammation (Policeman of the 

abdomen) 
- It occasionally has congenital openings. 
- It is mainly supplied by gastro-epiploic artery. 
- Lies anterior to the transverse colon. 
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Hepatic _ 
artery proper 

Gastroduodenal a.-~~~~ 
Supraduodenal a. 

a. 
Left gastro­
omental a. 

1g g o-omental a. 

Supelior pancreaticoduodenal a. 

Along the lesser curvature 
i. Rt. gastric (from hepatic artery). 
ii. Lt. gastric (from celiac trunk). 

Along the Greater Curvature 
i. Rt. gastro-epiploic (from gastro-duodenal artery). 
ii. Lt. gastro-epiploic (from splenic artery) . 

• 
To the Fundus 
Short gastric arteries (from splenic artery passing through gastrosplenic ligament). 

~urgicaJ Importance: 

In subtotal gastrectomy, the land mark is the upper border of descending 
branch of It. gastric a. & the last short gastric a. 
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Venous Drainage: (Portal+ anastomosis with esophageal veins) 

• 1) Rt. & Lt. gastric veins ➔ portal vein. 
2) Rt. gastro-epiploic vein ➔ superior mesenteric vein. 
3) Lt. gastro-epiploic vein & short gastric veins ➔ splenic vein. 

Shon gastric vein 

PancreatccduodGnal-J-..~~~ 
11e1ns 

Right gastro-omental vein 

Interior mese11e,1e vetn 

Anterior view 

ifJlli,J~hBi,iilii§@&•ii;ii!_i•i@&il 

FIR9T 9TATION 
PROXI_JJIAL 1/2 

a. Lt. gastric L.Ns 
b. Splenic L.Ns 

ANTRUM 
a. Rt. gastric L.Ns 
b. Subpyloric L.Ns 

GREATER 
CURVATURE 

Lymph nodes along 
the gastro-epiploic 

arch 

•m• ABDOMEN 

9ECOND 9TATION 
The above groups 

converge proximally 
to end in the celiac 

L.Ns or Superior 
mesenteric L.Ns 



Nerve Supply: 
A- Sympathetic: from celiac plexus (Greater Splanchnic Nerve). 
a- Parasympathetic (secretomotor): 

Site in chest 

Branches in abdomen 

Anterior vagus [ Posterior vagus 

Left 

Hepatic 

Right 

Celiac 

Continues as Ant. nerve of Laterjet Post. nerve of Laterjet 

Anterior 
vagal trunk 

End by 
,' 

Crow's foot No crow's foot 

Posterior vagus ------- =-

Coeliac branch _____ _ 

Posterior nerve. ____ ..... 
of Latarjet 
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DUODENUM 

Embryological notes: 
• Above the level of entry of the common bile duct ➔ Foregut. 
• Below the level of entry of the common bile duct ➔ Midgut. 

• Failure of recanalization of the duodenum lumen results in duodenal 
atresia. The newborn vomits from birth and the vomitus is bile-stained. 
A characteristic double-bubble sign on X-ray where the stomach and the 1

st 

part of duodenum are filled with air. 

.. is the shortest, widest & most fixed portion of the small intestine. 

• It is usually the breadth of 12 fingers. 

• It forms a C - shaped curve around the head of the pancreas. 

Peritonea I Coveri nq: 
- Duodenum has no mesentery (it is the fixed portion of small intestine ➔ 
retroperitoneal) except for the 1st part. 

- It lies anterior to the structures of posterior abdominal wall. 
I - 4 Parts or duodenum 

A Unclnate procesJ 8 llnd 
C Neck ol pantt"r.lS 

0 8ady 
E Tai 

/u;«ssory pancr■allc duct 

Minor dllodtnal ~Ill 

Psoas 

A. Anlerlor VIIW 
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L2 ,.. 

L3 

L4 



Parts Of The Duodenum: ltissubdividedinto4parts 

1st Part: (2inches long) 

It is 2 inches long & begins at the level of the L 1 vertebra. 

- It is the only mobile part of the duodenum (specially the 1st inch). 

- It is covered anteriorly by peritoneum of greater sac. 

- It is covered posteriorly by peritoneum of the lesser sac. 

Relations: 
• Superiorly: Epiploic foramen .• 
• Inferiorly: Head of pancreas. 
• Posteriorly: Gastro-duodenal artery, CBD, portal vein & IVC (from anterior to 

posterior). 
• Anteriorly: quad rate lobe of liver & neck of GB. 

- This anterior anatomical relation explains the phenomenon of gall 
stone ileus when a large gall stone erodes through the anterior wall 
of the duodenum to enter its cavity & stops in the ileum. 

2nd Part: 
- It is 3 inches long descending vertically from L 1 to L3. 

- The bile duct opens in its postero-medial aspect. 

- The bile duct usually unites with the main pancreatic duct to form the ampulla of 
Vater & opens at the major duodenal papilla. 

- The accessory pancreatic duct opens sepa- at the minor duodenal 
papilla 1 inch above the major duodenal papilla . • 

Relations: 
• Anterior: the liver & the transverse colon. 

• Posterior: the Rt. kidney & Rt. psoas major . • 

Rlgh1 oollc / " 
flexure ! 

Transverse 

colon •l 
Ascending 
colon 

- --- Pylorus or 
stomach 

3rd Part:. 
- It is 4 inches in length at the level of L3 vertebra. 

- It is covered by peritoneum anteriorly & inferiorly. 

Relations: 
•Anterior: superior mesenteric vessels at root 

of mesentry. 
N.B: Superior mesenteric vein lies on the 

right side of superior mesenteric artery 

•Posterior: the aorta, IVC, origin of the inferior 
mesenteric artery, Rt. ureter and psoas 
major. 
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•Superior: head of pancreas 

•Inferior: small intestine 

4th Part: 
- It is 1 inch long. 

Superior m&H11lenc enery 

- It is covered by peritoneum anteriorly & to the Lt. 

• 

- It ends at the 0-J flexure which is supported by ligament of Treitz from the Rt. 
crus of the diaphragm. 

Posterior relations: 
- Medial border of Lt. psoas major muscle. 
- Lt. renal vessels. 
- Lt. sympathetic chain. 

Lt. gonadal vessels. 

Anterolateral relations: 
- Coils of jejunum. 

Medial relations (and to the Rt.): 
- Uncinate process of the pancreas. 
- Abdominal aorta. 
- Vertebral column. 

Rt ureter 
Rt onadal v 
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Ligament of treitz "suspensory ligament of duodenum": 
2 parts, probably neither attached to crura 

1. Slip of striated muscle from diaphragm at esophageal opening, ending in 
connective tissue of celiac artery. 

2. Fibro-muscular (non-striated) band from region of celiac a. to 0-J, 3rd and 4th parts 
of the duodenum. 

Bleeding above this ligament ➔ hematemesis + melena, while below this ligament ➔ 
melena & if massive, bleeding per rectum occurs. 

Bleeding per rectum & not melena occurs if bleeding is from the beginning of the 
hindgut. 

The small gut is suspended by its mesenteiy which extends from the left side of the 2nd 

lumbar vertebra to the Rt. iliac fossa crossing the 3rd part of the duodenum, aorta, IVC, 
Rt. ureter. 

Blood Supply: 

Esophagus 

Diaphragm 

r.r,-;-;.._ _ M~e within the 
suspensory ligament 
pl the ooodenum 

DuodenojeJunal ]lllctioo 

1---- --Abdoolinal aorta 

Supplied by branches of both celiac trunk & sup mesenteric a (foregut + midgut) 

a- Superior pancreatico-duodenal artery ➔ from the gastro-duodenal artery. 

b- Inferior pancreatico-duodenal artery ➔ from superior mesenteric artery. 

Both of them supply the head of pancreas & the duodenum. 

c- Supra-duodenal artery ➔ from hepatic artery. 
Gastroduodenal artery 

Pancreatico- 'I• \! 
duodenal ).• 
arteries: 

Anterior 
Posterior--~ 

Left 
gastro-omental 

artery 
Superior mesenterlc artery 

Inferior pancreaticoduodenal artery 
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Point~ of ~urgical Import anco: 
1) Obstruction of r part of the duodenum may be caused by: 

• Pressure by superior mesenteric artery. 

• Contraction of the ligament of Trietz. 

2) In barium meal: 

• Widening of C-curve of the duodenum ➔ cancer head of pancreas. 

• Inverted figure 3 - peri_-ampullary carcinoma. 

• Trifoliate deformity - duodenal ulcer. 

Clinical notes: 
■ Pe tic ulcer formation: 

-The 1st part of duodenum is the commonest site of peptic ulcer because 
the acid contents of stomach first come in contact with its mucosa. 

- In case of ulcer perforation: 

u Anterior - > acidic content enter the greater sac. 

c, Inferior - > penetrate the pancreas, pain radiating to the back. 

,, Posterior --> erodes the gastroduodenal artery leading to 
serious internal hemorrhage. 

■ 1st part of duodenum has a characteristic smooth appearance in 
barium meal studies called " Duodenal cap" (Bulb) due to absence 
of circular fold of mucus membrane. The rest of the duodenum 
show feathery shadow due to the presence of circular folds. 

■ The 3rd part of the duodenum is sandwiched between the SMA and 
abdominal aorta. Duodenal stasis may occur as a result of 

compression between the 2 arteries (Wilkie's syndrome). 
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SMALL INTESTINE 
. esentery of the small intestine: it is fan-shaped peritoneal fold having: 

• Free border: 6 meters long enclosing jejunum & ileum. 

• Root: 6 inches long and is attached to the posterior abdominal wall crossing 6 
structures: 
1) 4th part of duodenum 2) 3rd part of duodenum 3) Aorta. 
4) IVC 5) Rt. Psoa~ major muscle 6) Rt. ureter 

• Extension: It extends from left side of L2 to Rt. sacroiliac joint. 

• Contents: 
1) Coils of jejunum & ileum. 
3) Superior mesenteric vein. 

2) Superior mesenteric artery. 
4) Lymphatics & LNs. 

Diameter 

Villi 

Payer's 
patches 

Mesentery 

Proximal 2/5 

Larger diameter 

Large 

Less 

.. ----... 

.I ' I I 
I I 
I I 

! ·---- ' 
-, ,­
' , ' , , ' 
'' . ' 
'' I I 
I I 

I I ---'o ', ..... 
- Few lymphoid follicles. 
- Small amount of mesenteric fats. 
- Has 1 or 2 arterial arcades in the 
mesentery. 

- The mesentry shows windows. 

wall - Thick & vascular 

Distal 3/5 

Smaller diameter 

Small 

More numerous 

- More LNs 

- Large amount of mesenteric fats. 
- Has 2 or 3 arterial arcades. 
- Windows aren't apparent. 

- Thin & less vascular. 
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Clinical notes: 
■ Mesenteric c st: 

■ 

- Cystic swelling commonly arise from mesenteric lymph nodes giving a clinical 
picture of painless swelling near the umbilicus that is more mobile across the 
line of attachment than along it. 

Typhoid fever 

Vertical ulcer 

After healing, don't cause intestinal 
obstruction 

T.B. ulcer 

Circular ulcer 

May cause intestinal obstruction 

■ The most common site of intussusception is the terminal ileum at the ileocecal 

valve. 

■ Meckel's diverticulum: 

- It is the persistent proximal part of the vitello-intestinal duct. 

- It is present 60 cm proximal to the ileocecal valve. 

-When inflamed, it gives a picture similar to acute appendicitis. Therefore, in a 
case of clinically diagnosed appendicitis, if a healthy appendix is found 
during operation, look for Meckel's diverticulum. 
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LARGE INTESTINE 
Embryological notes: 
■ Caecum, appendix, ascending colon & Rt. 2/3 of transverse colon > midgut 

> SMA. 
■ Lt. 1/3 of the colon, descending colon, sigmoid colon, rectum & anal canal 

(above pectinate line) > hindgut > IMA. 

Begins: at the end of the ileum, at the ilea-caecal valve. 

Ends: at the anal canal (recto-anal junction). 

Parts: 

• Caecum • Splenic flexure 
• Appendix • Descending colon 
• Ascending colon • Pelvic colon 
• Hepatic flexure • Rectum 
• Transverse colon • Anal canal I.All--

°"'"""' -

• Related to right lobe of liver. • Related to anterior end of spleen. 
• Supplied by superior mesenteric • Supplied by left colic vessels of 

vessels. inferior mesenteric vessels. 
• Lies anterior to Rt. kidney. • Supported by phrenico-colic ligament 

• Lies higher than right colic flexure. 
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The Large Intestine is characterized by 

• 1. Haustrations: due to the presence of taenia 
coli which is shorter than the length of the 
intestine (in ulcerative colitis, the large 
intestine is fibrosed ➔ loss of haustrations). Taenla coll - ~::....=---== =-­

2. Appendices epiploicae (more in the left). 
Semtlun.1r lokl ___ .,.:ll 

• Transverse colon is the longest segment of the colon. 

• Sigmoid colon makes an S-shaped course. 

• By endoscopy, the promontory of the sacrum might be clinical landmark 
between cancer rectum & sigmoid colon. 

• By endoscopy, recto-sigmoid junction is 15 cm from the anal verge. 

Peritoneal converinqs: 
1. Ascending & descending colons are covered on the front and sides by 

peritoneum, not from behind (retro-peritoneal - no mesentery). 

N.B: A mesentery for the ascending colon & descending colon might be abnormally 
present & this may lead to volvulus of the caecum & intussusception. 

~ Transverse colon has a transverse mesocolon (mobile segment), which is 
9 tormed of 2 layers attached to the anterior border of the pancreas. 

3. Sigmoid colon has a sigmoid mesocolon. This mesocolon: 

• It has 2 limbs, meeting each other to form inverted V-shaped mesentery. 

• Its apex is directed upwards (lies near the division of left common iliac artery). 

• The left ureter descends 
behind the apex. 

• Superior rectal vessels run 
along the right limb. 

Ascending & descending colon 
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Arterial Supply: (See the diagram). 
Sup. mosontric a. 

Inf. mosontric a. 

----Sq,od--, 

• MIDGUT: Superior mesenteric artery 

• HINDGUT: Inferior mesenteric artery 

Lymph Drainage 
1- Proximal Group: situated on the main blood vessels as superior mesenteric, 

inferior mesenteric, ilia-colic, right colic ... etc. 

2- Intermediate Group: along the smaller branches (e.g. ascending & descending 
branches of right colic). 

3- Distal Group (epicolic & paracolic): near the gut wall. 

Proximal group 

Intermediate group 

Distal group 
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Site: in the Rt. iliac fossa above the lateral½ of the inguinal ligament. 

Relations: 
• Anteriorly: anterior abdominal wall, greater omentum & loops of small intestine. 
• Posteriorly: retro-caecal recess, Rt. psoas muscle, Rt. iliacus muscle, Rt. 

femoral nerve, lateral cutaneous nerve of thigh, Rt. gonadal & external iliac 
vessels. 

Peritoneal covering: from front and sides. 

Special features: 
• It has an ileo-caecal orifice opening in its medial wall. 
• The appendix attached to its postero-medial aspect. 
• It possesses 3 taenia coli that converge on the appendix (anterior, postero­

medial & postero-lateral). 

A. Anterior View 

1'13 col 
Ueal branch 

Anterior and posterlOr 
cecal bl1nChes 

-..;iiri:f~-Supenor Oeocecal recess 
h '1iF~::........ai=~L..- vascula, !Old of cecum 

.?:J~==:.._-== lnlefior ileocecal recess 

Inferior lleocecal !Old 

C. Anltr1or View 
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APPENDIX 
Embryology: 
o At first, it has the same caliber as the caecum but there is 

excessive growth of Rt. side of the caecum. 

o Rare sites are: the sub-hepatic type & situs inversus totalis. 

Anatomy 
Site: 

• • Rt. Iliac fossa (except in sub-hepatic type & situs inversus totalis). 
• Attached to the postero-medial aspect of the caecum, 1 inch below the ileo-caecal 

valve (at the meeting of 3 taenia coli). 

Size 
2-20 cm (average 10 cm) & about 0.5 cm wide 

Position: Its tip points to one of the following positions: 

• • Retro-caecal 74%. 
• Pelvic21%. 

• Sub-caecal 3.5%. 
• Pre-ilea! 1 %. 
• Post-ileal 0.5%. 

Postileal 0.5% 

Subcaecal 3.5% 

Peritoneal covering of the appendix 
The appendix is completely covered by peritoneum and has a mesoappendix which 
stops shortly at the tip of appendix. Anteri0<1aenlaccll 

Blood Supply: 
Appendicular artery • 
• From the ilia-caecal artery. 
• It runs along the free border of 

mesoappendix & distally parallel to 
the appendix. 

• It is an end artery. 
Base ol a-,clix T,p al appendix 
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gurgical Importance: 
o The inflammatory process causes thrombosis & gangrene of the 

appendix as it is the only blood supply. 
o It should be noticed that gangrene occurs at the tip because it is far 

from the blood supply and the peritoneum is deficient over the tip of 

the appendix. 
Appendicular vein 

• Drains into superior mesenteric vein ➔ portal circulation. 

• gurgieal Importance: Appendicitis can cause portal pyemia. 

Nerve supply 
- T 10 supplies the peritoneal coverings of the appendix, so reffered 

appendicular pain is felt at the umbilicus. 

Lymph Drainage 
➔ llio-caecal ➔ superior 

mesenteric LNs. 

Structure 
- The wall is composed of mucosa, 

submucosa, musculosa & serosa. 
- Submucosa & musculosa are rich 

in lymphoid tissue. 
Appendix is the tonsil of GIT and ru,mueosa 

by aging, it atrophies. (Jfehin1-J111>hoidt1ssue> 

gurgical Importance: cancer caecum should be suspected in any case of 
acute appendicitis in old age. 

Surface anatomy: The base of the appendix (McBurney's point): 
At the junction of lateral½ & medial½ of a line extending from ASlS to the umbilicus. 

Sp,no· 
umbika. 

Abdominal surgical incisions 

- Median or midline rncision} < f • 1 e.g.. or exp,ora ory 
- Left paramedian incision operations) 

incision 
- Gridiron (muscle-splftting)} 

(e.g .. for 
- ! ~nsverse (abdominaQ appendectomy) 

IOCISion 

c:=:J Suprapubic {Pfannenstiel) incision (e.g., for 
hysterectOl'Jl)') 

- Subcostal incision (e.g.. for gallbladder removal) 

Pointe of ~urgieal lmportaneo: 
1) McBurney's point is the surface anatomy of the base of the appendix. 

Normally, we open in front of the base & not the apex. This is because the 
base lies in a fixed position while the apex has different positions . 

• 
2) When performing appendicectomy through gridiron incision, you will 

encounter: 
a. Scarpa 's fascia superficial to external oblique aponeurosis. 
b. External oblique muscle fibers parallel to the line of incision. 
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c. Internal oblique & transversus abdominis lying almost in a transverse 
direction. 

d. The transversalis fascia fused with the peritoneum . 
• 3) During appendicectomy, we use the convergence of taeniae coli & anterior 

taenia coli on the caecum as a guide to the appendix. 
4) Bleeding during muscle cutting occurs from deep circumflex iliac vessels. 
5) Tip variability gives some difference in the clinical picture of acute 

appendicitis 
6) The location of caecum is not always in right iliac fossa because the 

ascending colon may be: 
a. Too short making the caecum Sub-hepatic 
b. Too Ion making the caecum in the Pelvis 

Mt1',i H BA --'.---~.-_..,,, 
131i11Hli 

McBumey's 
pomt 

Antenor superior 
ihac spme 

Normally 
located cecum with 
rotroco~I oppend1x 
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THE LIVER 
Shape & site 

■ The liver is wedge-shaped. 
■ Present in the Rt. hypochondrium & epigastrium and may extend to Rt. lumbar 

& Lt. hypochondrium. 

Weight: 1200- 1800 gm in adult making it the largest organ in the body. 

Bo rd e rs: ill-defined borders except inferiorly. 

• The liver is divided into 2 livers by the principal plane (Cantlie's line). 
• Cantlie's line passes from the gall bladder fossa to the left of the IVC. 

• Each liver receives a branch from the hepatic artery, portal vein & bile duct. 

• Rt. & Lt. hepatic veins divide the liver into 4 sectors. 

• The 4 sectors are divided into 8 segments. 

The Right Liver composed of 
- Segments V & VIII, anteriorly 
- Segments VI & VII posteriorly 

They are separated from each other by the right hepatic vein. 

The Left Liver is composed of 
- Segment I ➔ caudate lobe. 
- Segment IV ➔ quadrate lobe. 
- Segment II & Ill ➔ form the anterior part of the left lobe. 

gurgical Import anco: 
Each segment has its own arterial, portal & hepatic duct branch ➔ can be 
removed separately (i.e. segmentectomy). 
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VI 

Hepatic pcrtaJ velnJ 
-----Hepatic artery Pol1al triad 
---Bile dud 

A. Antartor View 

Liver Lobation (Anatomical Lobes) 
Morphologically divided into Rt. & Lt. lobes by: 
1- Falciform ligament: at the anterior surface and superior surface. 
2- Fissure of ligamentum teres: at inferior surface. 
3- Fissure of ligamentum venosum: at posterior surface. 

Rt. lobe shows 2 small lobes: 

1) Caudate lobe: (on the posterior surface) 

• • Lies between groove of IVC & fissure for ligamentum venosum. 
• The caudate process: 

► It is the part of the caudate lobe extending between IVC & porta hepatis. 
► Forms the roof of epiploic foramen. 

• Has a special status as it's supplied by hepatic a. & portal v. branches from 
both sides, and is drained directly by multiple small veins into the inferior 
vena cava 

_JJ_ Ouadrate lobe: (on the inferior surface) ➔ it is bounded by: 
-■To the left: fissure for ligamentum teres. 

•To the right: gallbladder fossa. 
•Anteriorly: inferior border of the liver. 
• Posteriorly: porta hepatis. 

~urgical Import anco: 
Surgical lobes: Each segment has its own artery, vein & duct ➔ can be 
removed separately (SEGMENTECTOMY) 
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Left lobe 

Ugamentum venosum 
(duetus venosus)-~----

Roond ligament 
(umbilical vein)-~----

Portal triad: portal vein 

~ 
Hepatic 

enters Over at Hepatic artery 
porta hepatls Bile passages 

C. Posterolnfertor View 

GaDbladder 

Caudate 
process 

Right lobe 

tin fossa for gallbladdel) 

·-The Po_!ta_ hepati~: ___ _ _____ "~() 
• It is a transverse fissure on the inferior surface of Rt. lobe of liver. 
• Transmits (from anterior to posterior) hepatic ducts, hepatic artery, portal vein. 
• Gives attachment to the lesser omentum. 

Relations: 
1. Superior surface: related to the diaphragm. 
2. Anterior surface: related to diaphragm, xiphoid process & ant. abdominal wall. 
3. Right lateral surface: related to the diaphragm, separating it from Rt. lung, 

pleura & 6th - 11 th ribs. 
~ !!'ferior (visceral) surface: abdominal esophagus, stomach, duodenum, lesser 
'9°mentum, transverse colon, gallbladder, Rt. colic flexure & Rt. Kidney. 

<) --Left triangular Ogament 

Bile dud-.:.,..:.:==. 

Porta hepatls -~;...= 

Pylorlc area--=-=== 
Ouadrato tobe-..,,...a-=--

A. Posterolnlertor View 
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1nlllflor vtfl3 cava 

Coronaiy llgamenl 

Renal area 

1:audate process 

pallc portal vein 
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Peritoneal Coverings: 
• The liver is completely covered by peritoneum except the following areas: 

• 

. Bare area of the liver lies between superior & inferior layers of coronary 
ligament. 

2. Fossa for gall bladder. 
3. Groove for IVC. 
4. Porta hepatis. 

Peritoneal Folds of the liver: 
• Falciform ligament: to diaphragm & ant. abdominal wall. 
• Lesser omentum: to stomach & 1st inch of the duodenum. 
• Rt. & Lt. triangular ligaments: to the diaphragm. 
• Upper & lower coronary ligaments: to the diaphragm. 

falcflOllll ligamtnl 
Lelt lrlangultr 

llgllmenl 

SU 

Posterior View 
Right 

lrlangular 
ligament 

II An~rlor View 

e ~
2~--~=-- .::.~~-----~~ '<' ~-~======~.i.=:-- --...:3~JII 

N.B: The ligamentum teres is obl iterated vestige of Left umbilical vein. 

Blood Supply: 70% from portal vein & 30% from hepatic artery. 
> 

Venous Drainage: 
o Hepatic veins: 

- 3 veins: Rt. hepatic vein drains into IVC while middle & left hepatic veins unite 
and drain into IVC. 
Emerge from the back of the liver & drain into the IVC. 

o Caudate lobe drains directly into the IVC by multiple small veins. 

Lymphatic drainage of liver: 
■ Lymphatics of the posterior part of the liver follows the IVC to end in the 

diaphragmatic LNs around the upper end of IVC. 
• Lymphatics of the remaining parts of the liver folllows the hepatic artery to end 

in the celiac LNs. 

ABDOMENf·W 



Surface Anatomy 
Upper Border: ~ 
represented by a line joining the . 
following points: .---

1- Apex of the heart. - .:::, 
2- A point at the xiphi-sternum. 
3- 5tH rib in right mid-clavicular 

line. 
4- yth rib in the right mid-axillary 

line. 
5- 9th rib in right scapular line. 

Lower Border: 
marked by a line joining the 
following points: 

1- A point on the Lt 5th 

intercostal space at the Lt. 
lateral vertical plane. 2-

2- A point on the It. costal 
margin at the tip of the 8th 

costal cartilage. 
3- Midway between xiphi-

sternum & umbilicus. 
4- Tip of right 9th costal 

cartilage. 
5- Following the costal margin 

to the mid-axillary line. 

Right border: 
from 5th rib to yth and 11 th rib in mid-axillary line. 

Clinical notes: 

II 

■ In liver biopsy, the right 9th intercostal space in the midaxillary line is 
usually chosen to insert the biopsy needle. 
The needle passes skin > fascia - > external oblique M. - > intercostal 
muscles - > Rt. costodiaphragmatic recess - -> diaphragm > Rt. anterior 
subphrenic space. 

• Following trauma, the liver may be ruptured causing profuse bleeding due 
to its vascularity. 
In order to control bleeding surgeon use Pringle·s maneuver (in which the 
hepatic artery is compressed in the free margin of lesser omentum). 
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GALL BLADDER 
Shape: Pyriform-shaped. 

Size: 8 - 12 cm length x 3 cm width. 

Site: fossa for gallbladder on the inferior surface of the Rt. lobe of the liver. 

Capacity: 30-50 ml 

Power of Concentration: 10 times 

Parts: 
A. Fundus: 

• Projects beyond the inferior border of the liver. 
• Is covered by peritoneum all around. 
• Related to: 

-Anteriorly: anterior abdominal wall. 
- Posteriorly: transverse colon. 

IMlt 

Costal margin 

Surface anatomy: at junction between Rt. linea semilunaris and Rt. costal margin 
(tip of Rt. 9th costal cartilage). 

A.--
lnl­

fllnll pon 

B. Body: 
• • In contact with gall bladder fossa of liver, to the right side of the quadrate lobe. 

• Its inferior surface is covered by peritoneum. 
• Related to: 1st part of the duodenum. 

C. Neck: 
• U-shaped. 

• • Mucosa projects into the lumen forming valve of Heister (mainly in cystic duct). 
• When dilated ➔ Hartmann's pouch. 
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Mucous Membrane: 
- The mucous membrane of the bile duct secretes mucous at a higher pressure 

than the pressure at which the liver cells can secrete bile. 
- Surgical Importance: this causes white bile (mucous) ➔ bad prognosis. 

Arterial Supply:. 
- Cystic artery: a branch of Rt. hepatic 
artery passing in the triangle of Callot r-1o1 111-

(between the cystic duct & liver) 
- Accessory cystic A.: if present (from Rt. 
or Lt. hepatic A. or common hepatic A.) 
N.B: The Rt. hepatic artery passes behind 
the common hepatic duct. 

Venous Drainage: 
cystic veins ➔ Rt. branch of portal vein. 

Lymphatic Drainage: 
- Cystic LN of Lund at the junction of cystic duct & CHO ➔ to celiac lN 

Triangle of Callot: 
•Bounded by: liver, CHO & cystic duct 
• It contains: cystic artery & LN of Lund 

Surgical notes: 

Hopallc: artery 
proper 

• During cholecystectomy, surgeon find the cystic artery behind the L.N. of lund. 
• Gangrene is RARE d.t. 2ry rich blood supply coming from liver bed 

Nerve Supply: 
• Autonomic: 

- Parasympathetic: hepatic branch of anterior vagus. 
- Sympathetic: from T 7-9 (pain is reffered to inferior angle of Rt. scapula). 

• Sensory: by the Rt. phrenic C3,4,5 (the same segments as the supra-clavicular 
nerves ➔ so pain in gall bladder is referred to Rt. shoulder). 

Clinical notes: 
,- Variations inc stic arter : 

• It usually arises from Rt. hepatic A., but may have origin from 
common hepatic A., gastroduodenal A. or Rt. gastric A. 

• In some cases, the cystic A. is very short when the hepatic A. & its 
Rt. branch take a tortuous course (Moynihan's hump or caterpillar). 

• In such cases, clamping the artery during gall bladder surgery is 
difficult & the Rt. hepatic A. may be mistaken as cystic artery & may 
be ligated 
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Extra-hepatic Biliary Passages 
Rt. hepatic duct: union of 
anterior & posterior segmental hepatic 
ducts. 

Lt. hepatic duct: union of medial 
& lateral segmental hepatic ducts. 

Common hepatic duct: union 
of Rt. & Lt. hepatic ducts. 
Diameter of the common hepatic duct 

is 4 mm by U/S 
Cystic duct: 

• 

•S-shaped, 2.5 cm, its mucosa 
contains crypts of Luschka. 

• Diameter ➔ 2-3 mm 

Major 
~uodenal­

papilla 

Right and left hepatic ducts 

Common l'IOpAIIC duct 

• Its mucosa is thrown into cresenteric folds called spiral valve of Heister 
•Allows bile to flow to & from the GB. 
• Usually joins the common hepatic duct on its Rt. side. rlliJ The Rt. hepatic duct rarely enters the gallbladder near its junction with the cystic 

duct 

The common bile duct: A 
• Formed by union of common h~ duct & cystic duct. 
• It is divided into 4 parts & its length is 3 - 4 inches. 
• Its length inversely proportional to the length of the hepatic duct. 
• Diameter by U/S ➔ CBD 6 mm (dilated if> 1 cm) & 8 mm by cholangiography . 

..---&1oc11c1 

Mnor duodenal paptlla 

._ ___ Hepa.1~1ic ampuna ( Ampulla of vater) 
A. Supra-duodenal Part 

- It is formed by union of cystic duct & common hepatic duct (Y-shaped). 
- It runs downwards in the free border of the lesser omentum. 
- The portal vein lies behind it while the hepatic artery lies on its left side. 
- It is separated from IVC by foramen of Winslow. 

The wall of the supra-duodenal part has a venous plexus which can be seen 
at operation. 
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B. Retro-duodenal Portion 
- It is behind the 1st part of duodenum. 
- On its left side lies the gastro-duodenal artery; and the portal vein behind them. 

C. Infra-duodenal Portion 
- Behind the head of pancreas (cancer head of pancreas ➔ obstructive jaundice). 

D. Termination of the CBD (Intra-duodenal portion) 
a. Either unites with the main pancreatic duct to form hepato-pancreatic duct which 

• 
ends in the ampulla of Vater (present in the postero-medial part of the middle of 
the 2nd part of the duodenum 10 cm beyond the pylorus). 

b. Or common bile duct and main pancreatic duct open separately at ampulla of 
Vater (it may terminate without ampulla). 

The duodenal papillae permit passage of dilator 3 mm in diameter. 

Congenital Anomalies 
Anomalies of the Gall Bladder: 
1) Congenital absence. 
2) Septate. 
3) Double gallbladder with single duct or double ducts. 
4) Floating gall bladder. 
5) Intra-hepatic gall bladder. 
6) Sessile gallbladder (the surgeon may injure the CBD during cholecystectomy). 
7) Phrygian cap. 
8) Low insertion of the cystic duct. 
9) Accessory cholecysto-hepatic duct. 
10) Cystic duct joins the CBD on its left side. 
Anomalies of the Blood Supply 

1) Cystic artery may pass in the front of the CBD. 
2)Accessory cystic artery may arise from the Rt. or Lt. hepatic artery or other 

branches of the celiac trunk. 
3) The Rt. hepatic artery may be tortuous in front of the bile duct (Caterpillar turn or 

Moynihan's hump deformity). 
4)Accessory Rt. hepatic artery may arise from the superior mesenteric artery. 
5)Cystic veins ➔ open in the liver. 

A. LowUntGn 8. High Union C. SW.mng COUrM 

D. ~ry Hepdc Duct E. ~ Hepatic Duct f. Folded Gallbladder G. Double Galtblldd« 
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Foramen of Winslow 
(Opening of the lesser sac) 

Communicates lesser peritoneal sac to greater peritoneal sac 

h·H::H:IHfoMM p ~ 
~ I Iii: 

Free edge of lesser omenwm 

Galllllldder--:;.u-"'l"""': 

Coslod~,----

Boundaries 
Hepatogastric ligament 

Hepatoduodenal 
ligament with contents 

Greater per1toneal sac 
Lesser peritoneal sac 

Parietal peritoneum 
Stomach 

Visceral 
peritoneum 

=-~r==:::L-

Left kidney 

- Superior: Caudate process of liver. 
- Inferior: 1st part of duodenum. 
- Posterior: IVC. 

Anterior: Free border of lesser omentum, 
containing: 
► Portal Vein: posterior. 
► CBD: anterior & to the right. 
► Hepatic artery: anterior & to the left. 

Gastrosplenlc 
ligament 

Visceral 
peritoneum 

Splenorenal ligament 

\II V 

Free margin of leuer omentum 
conta,ning pottal ve,n. hepatlc Bltef'( end CBO 
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~urgicaf Import anco 
• Site of Porto-caval anastomosis. 

• During cholecystectomy, control of bleeding from cystic artery is achieved by 
Pringles maneuver ➔ put the index finger of the Lt. hand in the foramen of 
Winslow & compress the free border of lesser omentum against the thumb ➔ 
compression of hepatic artery. 

• Site of exposure of supra-duodenal portion of CBD for removal of stones. 

• A site for internal hernia (epiplocele) where the foramen represents the defect. 

SPLEEN 
Embryology 

• The spleen arises from the left side of the dorsal mesogastrium. 

• It is mesodermal in origin & later has its own lymphatic & vascular element. 

• The spleen is rarely absent. 

• The mesenchymal cells that fails to fuse becomes accesssory spleens. 

• Sites of accessory spleens: 

- Hilum of the spleen 50%. 

- Splenic vessels and tail of pancreas 30%. 

- Splenic ligaments & mesocolon. 

• If accessory spleens are left after spleenectomy ➔hyperplasia & recurrence. 

Short gasl,IC 'lfflel$~ ltansmilled 
left PttlO~ D't gmospler4c 

ttS$& lgafflllll 

A. ADll!tof \'law 

0 OIOdllUII P AIDQ'ffl 

lK ltllmity II( ~~ WellOlbOrdel 

lS l.d~gi.l RS Rglt~pd • Supe1101b0rdel 

Surgical Anatomy 
The odd numbers 1, 3, 5, 7, 9 & 11 summarize certain statistical features of spleen. 

Size: 1 X 3 X 5 inches 

Weight: 7 ounces (150-200 gm) 

Site: 

•
•Lt. hypochondrium opposite to the 9th

, 10th & 11 th ribs with its long axis parallel to 
10th rib. 

• It normally does not descend below the costal margin. 
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Shape 
It has 2 ends, 2 borders & 2 surfaces 

o Ends: (La Mp) 
• Lateral (anterior) end: broad, at mid-axillary line. 
• Medial (posterior) end: tapering, 4 cm from T10. 

o Borders: 
• Superior border: sharp & usually has a notch. 
• Inferior border: rounded & smooth. 

o Surfaces: 
1 . Diaphragmatic: related to the diaphragm. 
2. Visceral: has 4 impressions & the hilum: 

Gastric impression: 

► Between the hilum & the upper border. 
► It is related to the fundus of the stomach. 

Pancreatic Impression: 

►Just below the hilum. 
► It is related to the tail of pancreas. 

Renal Impression: 

► Between the hilum & lower border. 
► It is related to the front of the Lt. kidney. 

Colic Impression 

►Close to the anterior end of the spleen. 
► It is related to Lt. colic flexure. 

Peritonea I coveri nqs: 
- It is completely covered with peritoneum. 

Ligaments 
Gastro-splenic I igament 
► It is attached to the anterior margin of the hilum & transmits short gastric 

vessels and gastro-epiploic vessels. 
► It is a part of greater omentum. 
► It can be divided easily as it has no important contents. 

Lieno-renal ligament 
► Attached to the posterior margin of the hilum & tail of pancreas & transmits the 

splenic vessels, nerves & lymphatics. 
► Difficult to be cut as it contains important structures. 

Phrenico-colic ligament • ► From splenic flexure of the colon to peritoneum over the kidney. 
► Spleen is in contact with it, but not attached to it. 
► It is a derivative of the dorsal mesogastrium. 
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Gastrosplemc llgament 

visceral pentoneum 
(covering spleen) X Par eta! pemoneum 

Spleen 

Aorta~~-n 
Splenorenal ligament 

Lett kidney 
Site of incls1on 

,. . , . ,,,... -· B. Inferior View 
Renal fascia (anterior layer) 

,) - ---
Blood Supply 
1) Splenic artery: • 
- It is a branch of the celiac trunk. 

- Course: 

► Tortuous course. 

► Along upper border of pancreas (retro-peritoneal). 

► Then reaches the spleen through lieno-renal ligament. 

It has 2 or 3 terminal branches not communicating in the spleen. Therefore, 

segmental resection of the spleen is possible. 

2) Sp/enic vein ➔ receives the inferior mesenteric vein ➔ then unites with the 

superior mesenteric vein to form the portal vein. 

Lymph Drainage: To the aortic LNs around the celiac trunk. 

Growth 
1- The phrenico-colic ligament is responsible for 

growth of the spleen to the Rt. iliac fossa. 

2- Spleen can grow towards the Lt. iliac fossa when the 

phrenico-colic ligament is infiltrated in chronic 

myeloid leukemia or if the ligament is surgically 

divided. 

Surface anatomy: 

- Draw 2 transverse lines at 9th & 11th ribs. 

- Draw 2 vertical lines at midaxillary line & scapular line from inferior angle of the scapul 



Clinical notes : 
• Normal spleen is not palpable. It is clinically palpable only when it is enlarged 

TWICE its size. 
• Asplenia: it is absence of spleen. It is a part of right isomerism in which bilateral 

sideness occurs. 
Features: - Bilateral Rt. atria . - Bilateral rt. lung. 

- Centrally placed liver. - Asplenia 
• During spleenectomy. a special care should be addressed when clamping the 

lienorenal ligament in order to preserve the tail of pancreas. 
• During spleenectomy. a special care should be addressed when clamping 

gastro-splenic ligament to preserve short gastric arteries & Lt. gastro-epiploic A. 

PANCREAS 
• I I I I• • I I I - . . . - . . \IC I) 

Embryological notes: 
• Fusion between ventral & dorsal buds occurs during the 7th week. 
• Annular pancreas: 

- It is a ring of pancreatic tissue around the 2nd part of the duodenum. 
- It may cause intestinal obstruction. 
- It gives the picture of double-bubble sign on X-ray 

Anatomy: 
- It is a retroperitonea/ organ. 
- It lies obliquely across the upper part of the posterior abqominal wall extending 

from the duodenal curve to the hilum of the spleen. 

Parts: 

• 

Head: 

Duodenal 
papdla 

Duodenum _ ___,,..._ 
ol small 
intestine 

■ Lies within the concavity of the duodenum. 
■ It has a hook-like process called uncinate process, which projects upwards & to 

the left. 
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Relations: 
Posterior: 
- The CBD passes behind it close to the duodenum. 
- The IVC & aorta posterior to it. 

Anterior: 
- Transverse colon & jejunum. 
- The uncinate process is related anteriorly to superior mesenteric artery. 

Surgical Importance: 
Cancer head of Pancreas may by fatal if infiltration of IVC & aorta occurs. 

Cancer head of pancreas ➔ obstructive jaundice. 

Neeb 
- Anterior Relations: Pyloro-duodenal junction. 

- Posterior Relations: Junction between SMV & splenic v. to form the portal vein. 

Body 
-Anterior: the stomach, separated from it by the lesser sac. 
- Posterior: 

■ The splenic artery runs along its upper border while the splenic vein runs 
behind it. 

■ It crosses in front of the left kidney. 

§argi«,I /mporh,nt!« 
o The splenic vein is behind pancreas, so at modified Warren operation 

ligation of the vein is difficult. 
o Perforation of posterior gastric ulcer may lead to pancreatic pseudocyst 

Tail 
It lies in contact with the hilum of the spleen; in the lieno-renal ligament. 

~giw/mporftlllt!« 
Tail is in the splenic ligament ➔ at splenectomy, injury of the tail leads to burst 

abdomen . ....---------. 

•---...-s] .... 
Cid .a....-
l ... 
lM 

Ducts of the Pancreas 
Main pancreatic duct of Wirsung 

LIi ......... 
LIi._, 

s..-

- It traverses the whole length of the gland & ends by joining the CBD at the ampulla 

of Vater & discharges its contents through the major duodenal papilla. 
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- It represents the duct of the ventral pancreatic bud proximally & the duct of the 
dorsal pancreatic bud distally. 

Accessory pancreatic duct of Santorini 
- Usually joins the main pancreatic duct, rarely it becomes the main duct & opens 

into the duodenum through the superior papilla. 
~urgieal lmporfane11: 
Pancreatic duct joins CBD, that's why stones are a cause of acute 
pancreatitis 

Minor 
and major 
duodenal 

papillae 

Main pancreatic duct 

Blood Supply 
• - Superior pancreatico-duodenal artery: from the gastro-duodenal artery. 

- Inferior pancreatico-duodenal artery: from the superior mesenteric artery. 
-+ Both of them supply the head & the duodenum. 

The rest is supplied by branches of splenic & superior mesenteric arteries. rDEJ The pancreatica magna artery arises from the splenic artery. 
Surgical Importance: at Whipple's operation, both pancreas & duodenum are removed. 

Superior mesenlonc voin 

SupeflC)I' pancre~ ane,y 

An1enor inferior 
panaeatJcoduodenaa artery 

Portalvea, 

Midcle colic ar1et'Y 

Celia<: trunk 

Aortic hiatus 

Paocrea.s 

Lymph Drainage: To the celiac & superior mesenteric LNs. 

Nerve Supply: 
•Parasympathetic: From the vagus (secretory). 
•Sympathetic: From greater splanchnic nerves (it is concerned with pain). 
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Clinical notes: 
■ Due to its deep position. cl inical examination is not reliable. 

Therefore. diagnosis of pancreatic diseases is assisted by UIS, CT scan & biochemical 
tests. 

■ The average pancreatic secretions is one liter/day. 
■ The lesser sac (omental bursa) is placed between the stomach anterior & the body of 

pancreas posterior. 
Therefore. inflammatory fluid collect in it during acute pancreatitis giving a false impression 
of a cyst called pseudopancreatic cyst. 

■ Cancer head of pancreas may be fatal if infiltration of IVC or aorta occurs. 
■ Cancer head of pancreas may cause obstructive jaundice due to compression of the CBD. 
■ The splenic vein is situated behind the pancreas which makes its ligation difficult when 

performing modified Warren operation . 
■ Tail of the pancreas is in the lienorenal ligament & it is prone to injury during 

spleenectomy. Its injury leads to burst abdomen. 
■ The pancreas & duodenum share the same embryological origin & the same blood supply. 

Therefore. in Whipple operation, both pancreas & duodenum are removed. 
■ The main pancreatic duct joins the CBD at ampulla of Vater. So, CBD stones may cause 

acute pancreatitis by obstruction of the pancreatic duct (the most common cause) 

Fo,egut 

M,dgut 

Hindgut 

BLOOD SUPPLY OF 
THE GUT 

Coeliac trunk 

Superior 
mesentric artery 

Abdominal 
aorta 

Infenor 
mesentnc artery 

ABDOMEN 



'coeliac Trunk 

Hepatic anery proper 

SUpraduoclWl a/1 

14)8110( pancre311CO· 
dUOdellal lrtely 

Right gaslrle arttry--;,...-,il,. 

Right gastro-omental artery--

B. Anterior View 

Splenlo artery 

._____1 ..... ~ 

Short gatrle 
8r1ffles 

Left gas1ro-omental 
(gastloeplplole) ll1ery 

It is the artery of forgut. It supplies the gut above the level of ampu Ila of Yater. 

~ ...... """ 

--
Origin: . 

s,1o111o....-, 

l ...... _.,.., 

• It arises from the abdominal aorta at the level of upper border of L 1. 
• It supplies the foregut above the level of ampulla of Vater. 
• Related to celiac ganglion on either side. 
Branches ~ 

1. Left gastlllilrtery._ 
► It runs upward & to Lt. toward the cardia. 
► Its branches include: 

a-Esophageal branches. 
b- Gastric branches. 
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2. Splenic artery: 
► It runs along the superior border of pancreas & enters the lineorenal lig. 
► Its branches include: 

a-To pancreas: pancreatic branches to supply its body & tail. 

b-To stomach: 
- Short gastric arteries: pass in gastro-splenic ligament. 
- Lt. gastro-epiploic: supply Lt. part of greater curvature. 

-Posterior gastric in 50%. 
c- Terminal branches: to spleen. 

3. Hepatic artery: Its branches include: 

a- Rt. gastric along the lesser curvature of the stomach. 

b- Gastro-duodenal artery which gives: 

• i- Rt. Gastro-epiploic: along greater curvature of the stomach. 

11- Superior pancreatico-duodenal: anastomoses with inferior pancreatico­
duodenal between the head of pancreas & 2nd part of duodenum. 

c- Supra-duodenal artery. 

d- Left hepatic artery. 

• e- Right hepatic artery: gives 9.Y.§tff .. ~r:tf?!.Y. to the gall bladder. 

Poinf ,g of gurgical Import anco 
• Gastro-duodenal artery may cause fatal bleeding in perforated DU. 
• Blood supply of duodenum & pancreas is the same (pancreatico-duodenal a.), 

so, with removal of the head of pancreas we have to remove the duodenum 

(Whi le's o eration). 

Origin: 
• Arises from the front of abdominal aorta at the level of lower border of L 1. 

• 

It supplies the midgut from the level of ampulla of Vater till the Rt. ½ of the 
transverse colon. c.i1actNnk 

$uperlof pancreallCOOJOdeoal anery 

Posterior superior 
pancreaticoduodenal artery 
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Branches 

NltlllrOf cecal artery 

Appendix 

Posterior oeeat artery ~ artery 

l1'un 

llealartenes 

1. Inferior pancreaticoduodenal artery 

Inferior 
ancreat1coduodenal a. 

Sup. Mesentric a. 

JeJunal a. 

It anastomoses with the superior pancreatico-duodenal artery between the head 
of pancreas & 2nd part of the duodenum. 

2. Jeiunal & ileal branches (12- 15) 
- It forms the arterial arcades in the mesentery. 
- The arcades are simple in jejunum & complex in ileum. 

3. lleo-colic Artery: it is the continuation of the SMA. 
Branches: 
1. lleal branches. 
2. Appendicular branches (the continuation of the ileo-colic a.). 
3. Anterior caecal & posterior caecal branches to the caecum. 
4. Ascending branches anastomose with the descending branches of the Rt. 

colic. 
4. Right Colic Artery: Its branches include: 

1. Descending branches anastomose with ascending branch of ileocolic. 
2. Ascending branches anastomose with the Rt. branches of the middle colic a. 

5. Middle Colic Artery: Its branches include: 
1. Rt. branch anastomoses with ascending branches of Rt. colic . 

• 

2. Lt. branch anastomoses with ascending branches of superior Lt. colic artery. 
N.B: Superior mesenteric artery lies on the Lt. side of superior mesenteric vein 
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~urgical lmportanco 
During colectomy, we ligate arteries arising from Rt. side of SMA; which are the 
middle colic, Rt. colic & ileocolic, while those arising from Lt. side; which are 

jejunal & ileal branches are kept; to avoid ischemia of jejunum & ileum. 

Inferior Mesenteric Artery 
Origin: 

•

• Arise from the front of abdominal aorta at the level of lower border of L3. 

• It supplies the hindgut from lateral ½ of the transverse colon to the upper ½ of the 
anal canal. 

Branches: 

• 
Ascending branch 
of left ootic artery 

--Transvetsa colon 

Descending colon 
A 

1- Left Colic artery: Its branches include: 

a- Ascending branches anastomose with the Lt. branches of the middle colic. 

b- Descending branches anastomose with sigmoid branches. 
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2- Sigmoid branches. 

3- Superior Rectal artery: 

► It supplies the rectum & upper 1/2 of anal canal. 

► it is a continuation of the inferior mesenteric artery & anastomoses with the 
middle & inferior rectal arteries. 

M 
a 
r 

a 
r 
t 
e 
r 
y 

Superior 
mesenteric artery 

Inferior 
mesenteric 

artery 

Sigmoidal artery 

n 
a 
I 

a 
r 
t 
e 
r 
y 

Marginal artery of Drummond 
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PORTAL VEIN 

Portal vein 

Origin: SMV + splenic vein . • 

Course 

• 

■ It begins behind neck of pancreas and in front of the IVC. 
■ It ascends behind 1st part of the duodenum. 
■ It ascends in the free margin of the hepato-duodenal ligament (lesser omentum) 

behind CBD to the right & the proper hepatic artery to the left. 
■ It ends at the porta hepatis. 

Length: 3 inches. 

Diameter: o.s - 1.2 cm 

Direct tributaries: 
Porlaf vein drains the whole intra-abdominal alimentary tract + ant. abdominal wall 

• 
• Lt. and Rt. gastric veins. 
• Small pancreatic & duodenal veins. 
• Para-umbilical veins into left branch of portal vein. 
• Splenic v. 
• SMV. 
• Cystic vein. 

Pressure: 10 - 20 cmH20 (7 - 11 mmHg). 
• Normally pressure in systemic veins is lower than portal vein 
• If the portal pressure increases it leads to portal hypertension. 
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~urgical lmportanco: 
Collateral Circulation (Porto-s stemic Shunts) 

\I( <.> 

Site Portal circulation 

. Lower end of esophagus Left gastric vein 

. Around the umbilicus Paraumbilical veins 

Anal canal Superior rectal vein 

Retroperitoneal space Mesenteric veins 
Bare area of the liver Liver veins 

. Adhesions Abdominal viscera 

Systemic circulation 

Azygos & hemi-azygos 
veins 

Anterior abdominal wall 
veins 

Middle & inferior rectal 
veins 

Lumbar veins 

Diaphragmatic veins 

Abdominal wall 

Normally pressure in systemic veins is lower than portal vein. 

Htpallc portal WHI 

Antenor View 

~ • branches or gml1c veins 
un pstric vm 

s.,lor mest111Ntc win 

Oescendl11!1 00lcn 

.>w=;;;;....;;....;;.;..- Lelt cc11c nm 
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(2) 

A. Anterior View Anus 

(4) 

Retroperttoneal veins 

superior rectal vein 



THE KIDNEY 
Embryology: fusion of mesonephric with metanephric ducts . 

• 

•• Secreting part: from metanephros. 
Collecting system: from ureteric bud of mesonephric duct. 

Points of Surgical Importance: 
• Failure of fusion of mesonephric with metanephric ducts ➔ polycystic kidney. 
• In non rotated kidney, the hilum is directed anteriorly. 

Pronephros 

Mesonephros 

Metanephros 

Embryological notes: 
• The aberrant renal artery usually is due to failure of one of the lower 

arteries to regress as the kidney ascends. 
The aberrant artery entering the lower pole may cause compression of 
pelvi-ureteric Junction producing hydronephrosis. 
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Anatomy 
Size: 12 x 6 x 3 cm. 

Position: 

A. Anlerlor \1ew 

► The kidney is retroperitoneal occupying the loins . 

• 
► They are in the para-vertebral gutter. 

The Rt. kidney is lower than the Lt. by 0.5 inch because of the pressure of the 
liver on the Rt. side. 

Rt. Kidney Lt. kidney 

1. Upper pole Lower border of T 12 Upper border of T 12 

2. Lower pole lower border of L3 Upper border of L3 

Pedicle: In the hilum we have (VAP) 

•

• Renal vein ➔ anterior 
• Renal artery ➔ middle 
• Pelvis of the ureter ➔ posterior 

Rurgicaf fmporfanco: 
► In nephrolithotomy, we open the posterior surface while at radical 

nephrectomy, we open the anterior surface. 
Superior polo ---

LATERAL 

A. Ant11rlnr VIPW 
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J 
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Relations . 
Anterior Relations 

• Left Kidney (stomach bed) 
-Suprarenal: above & medial. 
- Spleen: above & lateral. 
- Stomach: between suprarenal, spleen & splenic a. 
- Pancreas & splenic vessels. 
- Splenic flexure: below & lateral. 
- Small intestine: below & medial. 

• Right Kidney 
-Suprarenal: above & medial. 
- Second part of duodenum: in front of hilum. 
- Rt. colic flexure: below & lateral. 
- Small intestine: below & medial. 
- Rt. lobe of liver: above & lateral. 

Rt. lobe of liver 

Rooe of -1Alry 
ol lfflell inliHtine 

Posterior Relations 
• Both Rt. & Lt. Kidney. 

4 Muscles 
1) Diaphragm: superior. 
2) Psoas major: lower medial. 
3) Quadratus lumborum: lower intermediate. 
4) Transversus abdominis: lower lateral. 

} 
No peritonewn 

in between 

4 structures separating muscles from the posterior surface of kidney 

1) Subcostal vessels & nerve. 

2) 11 th & 1ih ribs in Lt. kidney (only 1ih rib in Rt. ). 

3) llio-hypogastric nerve. 

4) llio-inguinal nerve. 
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Lett lf,dney Righi lcjcfney 

Transverse abdommis 

Blood Supply of the Kidney: 

•
1 )Arterial supply: renal artery (branch of abdominal aorta at L 1 /L2). 

• Rt. renal artery is longer than Lt renal a. & it passes behind IVG. 
• Blood supply to the kidney is segmental ➔ end arteries. 
• Accessory renal arteries: 

► Are of common occurrence. 
► Usually arise from the abdominal aorta. 
► Can cause ureteric obstruction. 
► Ligation ➔ infarction of the part supplied by them. 

2) Venous drainage: renal vein (drains into IVG). 

Left suprarenaJ gland 

,r.=.;~-Left kidney 

~ 11th rib 

\ YJ12lhrib 
"l/ 

..,.~~-- lrtenor vena cava 

Covering of the kidney: (from within outwards) 
1) T rue capsule : (fibrous capsule) ➔ composed of collagen & elastic fibers. 

2) Fatty capsule : (perinephric fat) ➔ composed of adipose tissue. 
3) False capsule : (Zuker candle - Gerota) ➔ encloses both kidney & supra­

renal gland. Opens inferiorly 
• Clinical note : 

In nephroptosis, the kidney descends to a lower level through the 
lower opening causing kinking of the ureter & urinary obstruction. 

A N.B: Gerota fascia encloses the kidney BUT NOT the adrenal gland. 

i;--Paranephric fat. 

~urgicaf fmportanco: 
► In closed trauma ➔ renal fascia ➔ tamponade ➔ control bleeding 
► The course of the ureter differs between males & females 
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Body of 
lumbar venetn 

.. 
Psoas l3$Cla (sheath)-_-.....,.-:.,,-,::..,;;.:...;;,. 

,,. 
Psoas major - ..,..:..;.~=,..,~ 

8. Transverse section 

Stability of the kidney: 

Deep bad< muscles 

a- Its position in the para-vertebral gutter. 
b- Its fascia! & fatty capsules. 
c- The renal vessels connecting the 

kidney to Aorta & IVC. 
d- The intra-abdominal pressure. 

Surface Anatomy of the Kidney: 
A. Posterior surface marking of the 

kidney: bounded by 4 lines 
(Morris' parallelogram): 
► 2 vertical lines: 3 & 9 cm from median plane. 
► 2 horizontal lines: at level of T11 and L3. 

-:;;.Tri:;...-TransvfflUS abdollfts 

'J'l~...;;;;~-llllemal oblqw 

VT, 1 

Vl11. 

J--.1-"'=--- o L 1 

QL.i 

_QL1 
<~~ ... 

B. Anterior surface marking of the kidney: -t:--

5 cm above iliac crest 6.5 cm above iliac crest 

Clinical notes: 
• The kidney is usually approached surgically through the lumbar region 

(loin). 

• Renal artery stenosis > systemic hypertension. 
• In hemodialysis A-V fistula is done between rad ial artery & cephalic vein 
• Lt. kidney is higher than Rt. ➔ rib resection may be needed in Lt. kidney 

operations. 
• Rt. Nephrectomy is mre dangerous than the Lt. due to its relation to the 

bil iary duct, 2nd part of the duodenum & ampulla of vater, also short Rt. 
Renal v . 
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SUPRARENAL GLAND 

Site: On the upper pole of the kidney. 

Shape: 
• • The Rt. suprarenal gland is pyramidal. 

• The Lt. suprarenal gland is semi-lunar. 

RELATIONS 
lnferiap!Wenclrlery 

lnlonorvenacava 

Middle 
~ l arta,y 

lnloro 
~iwta,y 

Lesser sac of the stomach. 
Rt. crus of the dia 

Blood supply: . 
Arterial Supply: 

- 3 arteries for each gland. 

- Arteries do not enter through the hilum: 

1 )Superior suprarenal artery from the inferior phrenic artery. 

2) Middle supra renal artery from the abdominal aorta (main supply). 

3) Inferior supra renal artery from the renal artery. 

Venous Drainage: single vein leaves through the hilum. 

1) Rt. suprarenal v. - IVC 

2)Lt. suprarenal v. - Lt renal v. 

The short length of the Rt supra renal v. makes its ilgat1on d1fficult at surgery. 
The Rt gland 1s tucked up under the 1nfenor vena cava . 
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THE URETER 
Formed by union of 3 major calyces to form the 
pelvis of ureter, which is either: 

1. Internal: Causing renal type of hydronephrosis 

2. External: Causing pelvic type of hydronephrosis 

► Minor calyces are 1 O - 12 having a waist. 

Length: 25-30 cm 

Dtameter: 6 mm 

Sites Of Ureteric Constrictions 
(Stone Impaction): 
Diameter is 3 mm with 5 sites of constrictions: 

1) Pelvi-ureteric junction (L2). 

2) Inlet of pelvis (bifurcation of common iliac). 

3) lschial spine. 

4) Intramural part. 

5) Meatus (orifice). 

Pelv1ureteric junction 

Inlet of pelvis 

Thrd comtr,ctJon ----, 

Meatus (orifice). 

Coronal section 
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Parts of the Ureter: 
1) Abdominal part: 12.s cm 

Right Ureter Left Ureter 

• Each ureter descends vertically behind the peritoneum of the posterior 
abdominal wall opposite the tips of transverse processes of lower 4 
lumbar vertebrae (the same course in both o & Q). 

• Medial border of psoas major & genito-femoral nerve on it. 

• Tips of transverse processes of the lower 4 lumbar vertebrae 

• 3rd part of the duodenum 

• 3 arteries: Rt. gonadal, Rt. 
colic & ileo-colic. 

3 structures related to mesentry: 

• its root 

• sup. mesentric vessels 

• coils of ileum 

IVC 

2) Pelvic part: 12.s cm • 

• 3 arteries: Lt. gonadal, upper 
& lower Lt. colic. 

• It passes behind the fossa 
intersigmoidae 

• Sigmoid mesocolon 

• Coils of sigmoid colon 

Inferior mesenteric v. 

o It enters the pelvis by crossing in front of the bifurcation of common iliac artery 
(at the sacroiliac joint). 

o It runs downwards & backwards on the side of pelvic wall till it reaches ischial 
spine with the following relations: 

- Anterior: peritoneum (it is retro-peritoneal) . 

- Posterior: internal iliac vessels. 

- Lateral: obturator nerve & vessels & the umbilical artery. 

o At the level of ischial spine, it curves antero-medially crossing over the levator 
ani muscle to open into the postero-superior angle of urinary bladder. 

Here, its course is different in o & Q: 
- lD....ct crossed by the vas deferens from lateral to medial. 

- !D....£.;_ it crosses posterior to the uterine artery 2 cm lateral to the cervix. 

3) Intramural part: 
It is 2 cm long, runs on oblique course in the bladder wall. 

Blood Supply: (Segmental) 
- UPPER ½ ➔ renal artery. 
- MIDDLE ½ ➔ gonadal, aorta & common iliac. 
- LOWER ½ ➔ vesical in male & uterine in female. 
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Identification Of Ureter In X-Ray 
It runs in front of: 

1. Tips of the transverse processes of lumbar vertebrae. 
2. llio-sacral joint. 
3. lschial spine. 

Identification during operation 
Anatomical site: 

• Lies on psoas major & seen crossing: 
• The bifurcation of common iliac. 
• The ischial spine. 

It is not an artery: since the pulsations are not continuous but peristalsis. 
It is not Psoas minor: 

• Psoas Minor: Flat shining tendon. 
• Ureter: white cord-like (tubular). 

It is not a colon: 
• Colon: Blood vessels run circular. 
• Ureter: Blood vessels run longitudinally. 

The stone is the best guide for the Ureter 

► Abdominal ureter should be mobilized medially. 
► Pelvic ureter should be mobilized laterally (receives its blood supply from 

lateral side). 
► The ureter remains attached to the undersurface of the peritoneum when 

the latter is reflected at surgery. 

Clinical notes : 
• Renal stones are likely to get impacted through constriction sites 
➔ ureteric colic (begins in loin & radiates to groin). 
In case of spasm of intra-mural part, pain radiates to external 
genitalia. 
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BLOOD VESSELES OF 
THE ABDOMEN 

Abdominal Aorta 
TXII 

l&,,IO,hii[l],itiii111 , 

Origin: . 

Esophagus M4)dian ateuate 
ligament 

• At the aortic opening in the diaphragm opposite the lower border of T12 in the 
median plane behind the median arcuate ligament & between the Rt. & Lt. crura. 

• It is a continuation of the thoracic aorta. 

• Aortic pulsation can be felt just to the left of the umbilicus. 

Termination 
• At L4 vertebra slightly to the left by dividing into 2 terminal branches (2 common 

iliac arteries). 

Relations: • 
•Posterior: it lies directly anterior to L 1 - L4. 
•Structures cross anterior to aorta include: 
► Left renal vein. 
► Root of mesentery. 
► 3rd part of duodenum. 

•On its left side: Is closely related to the Lt sympathetic trunk. 
•On its right side: IVC, cisterna chyli. 
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.... 
Branches 

• Inferior phrenlc artery 

12ththoraclc ~ I 
(suboostalJ artery ~ 

• :-U ~ 
1st · 

_ / Median arcuate ?r JY ligament or diaphragm 

-. Cellac trunk - ·~ 
Suprarenal artery 

Superior 
mesenterfc artery 

Lett renal artery Lumbar 
arteries 1..:-;.;.-~ ...--'"ft"'-:r--Gonadalartenes 

Right common 
Iliac artery 

(testicular or ovarian) 
lnfenor 
mesentenc artery 

Abdominal aorta 

Lett common 
mac artery 

Right 
external 

mac artery 

I!--.;-;~ - Median 
sacral artery 

...;:;.r--.r-- Lett Internal 
lllac artery 

• 3 single branches to GIT viscera 
► Celiac trunk ➔ Starts at upper border of L 1. 
► Superior mesenteric a .➔ Starts at lower border of L 1. 
► Inferior mesenteric a.➔ Starts at L3. 

• 3 paired branches to the gland 
► Middle suprarenal a. 
► Renal artery a. (L2). 
► Gonadal (testis or ovarian) lower border of L2. 

• 3 terminal branches 
► Rt. common iliac a. 
► Lt. common iliac a. 
► Median sacral a . 

• 5 paired branches to the walls 
► Phrenic a. (to the diaphragm): one pair. 
► Lumbar arteries (to abdominal wall & spinal cord): 4 pairs. 
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Three Vascular Planes 

Vascular Class Distribution 
Abdominal Branches Vertebral 

plane (Arteries) Level 

1 Anterior Unpaired Alimentary Celiac T12 
m1dline visceral tract Superior mesenteric (SMA) L1 

Inferior mesenteric (IMA) L3 

2 Lateral Pa,red Urogenital and Su arenal L1 
Vl8C9ral endocrine Renal L1 

organs Gonadal (testicular or ovarian) L2 

fd:j If lumbar arteries are obstructed ➔ paraplegia due to spinal cord infarction. 

Exposure: 
• Incision: The abdominal aorta is exposed by a long midline incision extending 

from the xiphoid process to the pubis. 
• • Indication: The most common indication is for aneurysm which lies below the 

level of the renal arteries in 95% of cases. 
• Procedure: 

1) The peritoneum in Lt. para-colic gutter is incised laterally to the Lt. colon & 
extended above to the diaphragm & below to the pelvic brim. 

2) Left colon, left kidney, spleen, body & tail of pancreas & fundus of 
the stomach are retracted upwards and to the right in the relatively 
avascular retroperitoneal plane. 
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Surface anatomy: 
► Draw the following points: 

- 2.5 cm above the transpyloric plane in anterior median line. 
1 cm below & to the Lt. of the umbilicus. 

- Draw 2 parallel lines 2 cm apart by joining the previous points. 

right ABDOMINAL AORTA left 

I 

! ---------- - -- - -----7---

[ill 
•right renal artery 
goes behind fVC• 

ill] 

1 

I -------------------,---
1 

I 
I 

------------ ----- --i--

[yJ 

-------------------

1 

I 
I 

subcostal 

======= first lumbar 

suprarenal 

renal -------- · 

----- gonadal ===== second lumbar 

====== third lumbar 

===== fourth lumbar 
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Common Iliac Artery 
Origin: one of the 2 terminal branches of abdominal aorta at lower border of L4. 

Course : it descends downwards & laterally along the medial side of psoas major 

muscle. 

End: opposite to sacro-iliac joint by dividing into external & internal iliac arteries. 

External Iliac Artery 

u ttlll cutaneolls IIIIVt __.:.--, 
of li.gtl 

Ploas 

•iiiUiiiiMiiiitiPl·lii,i 
A.AnllftorYllw 

0 rig in: at the sacroiliac joint as the larger of the two terminal branches of the 

common iliac artery. 

Ends: at mid inguinal point where it continues as the femoral artery in the thigh. 

Branches: 

a. Deep Circumflex Iliac artery: 

It runs between internal oblique & transversus abdominis, so it can be injured 

during widening the incision of appendectomy (it anastomoses with 

musclophrenic A.). 

b. Inferior Epigastric artery 

Passes upwards close to the medial margin of deep inguinal ring. 

Then it pierces fascia transversalis (posterior wall of rectus sheath) to enter the 
sheath where it anastomoses with superior epigastric artery. 
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Branches:-
• Pubic branch : anastomose with pubic branch of obturator A. 
• Cremaseric branch: anastomose with testicular A. 

- It ascends close to the medial margin of the deep ring, then enter the posterior 
wall of rectus sheath to anastomose with superior epigastric A. at the level of 
the umbilicus. 

~urgical lmportanco of inf orior opiga~fric arfory: 

liopsoas 

1. It forms the lateral border of Hasselbach's triangle. 

Deep 
~u,relnng 

2. Lies between direct & indirect inguinal hernias (direct medially & indirect 
laterally). 

3. Lies between the two limbs of pantaloon hernia. 
4. It marks the neck of hernial sac during herniotomy. 
5.In Orchiopexy, if additional length is needed, this artery is cut and 

anastomosed with testicular artery giving more length for the spermatic 
cord. 

6. In sometimes give an abnormal obturator artery (large pubic branch): 
• •Present in 30% of population. 

• 20 % in safe site. 
•10% in dangerous site. 

rll.al Enlarging the femoral ring medially to relieve strangulation of femoral 
hernia sometimes ➔ severe hemorrhage due to tear of abnormal obturator a. 

7. It gives the cremasteric artery. 

8. There is an anastomosis between subclavian & external iliac arteries, in which the inf. epigastric a. participates (important in LERICH syndrome) 
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Exposure of iliac vessels 
■ These vessels can be approached extra-peritoneally by an oblique incision such 

as the one used for the ureter. 
■ The incision runs obliquely forwards from the loin in the direction of the 

symphysis pubis up to the lateral border of the rectus abdominis. 
■ This incision exposes the whole length of iliac vessels, including the aortic 

bifurcation, but the exposure afforded to the opposite iliac vessels is poor. 

Surface anatomy of common iliac & external iliac arteries 
► Draw the following points: 

- 1 cm below & to the Lt. of the umbilicus. 

- Midinguinal point. 
► Join the 2 points by a broad line, the upper 1/3 of this line represent the 

common iliac A. while the lower 2/3 represent the external iliac A. 

Inferior Vena Cava 

Begin S: at the lower border of LS by union of the 2 common iliac veins behind the 

Rt. common iliac artery. 

Course: 
■ It ascends on the right side of the abdominal aorta. 

■ It is closely related to the Rt. sympathetic trunk. 

End: it pierces the central tendon of the diaphragm to open into the right atrium. 

Tributaries: 
► The 3 tributaries of origin are: 

- The 2 common iliac veins. 
- Median sacral vein 

1. Phrenic vein. 4. Renal vein. 

2. Hepatic veins. 5. Rt. gonadal vein. (testicular or ovarian) 

3. Rt. suprarenal vein. 6. Pairs of lumbar veins. 
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L3 

L4 
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DIAPHRAGM 
Development of the Diaphragm: 
The diaphragm, pericardium & heart are formed in the neck, and thus obtain their 
nerve supply from there. They migrate to their final sites carrying their nerve supply 
with them. 
Septum transversum: 
It separates pericardia! development (ventrally) from developing gut (dorsally). It 
moves to lie caudal to pericardia! cavity. It descends from neck to form the central 
tendon of the diaphragm. 
Body wall (transverse layer) and pleura-peritoneal membranes: 
Both grow inwards to fuse with septum transversum and give the diaphragm. 
Dorsal mesentry of the esophagus: 
Completes the diaphragm posteriorly. 

~MN 
• Despite this complex development, few defects occur in the diaphragm. 

Perhaps the severer ones are incompatible with life. 
• The important sites of hernia: 

Origin:. 
a- Sternal: back of xiphoid process. 

b- Costal: lower 6 costal cartilages. 

c- Vertebral: 
- 2 crura 

• Rt. crus from front of upper 3 lumbar vertebrae. 

• Lt. crus from front of upper 2 lumbar vertebrae. 

- 5 arcuate ligaments 

• 2 lateral ➔ bridges over quadrates lumborum muscle 

• 2 medial ➔ bridges over psoas major muscle 

• 1 median 

Insertion: central tendon • 
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The three large openings in the diaphragm are shown in table 

Caval 
opening 

Esophageal 
opening 

Aortic 
opening 

A. ..... v. 

T 8, 1 inch to the Rt. inside central 
tendon 

T 10, 1 inch to the Lt. inside Rt. crus 

T 12, Midline behind median 
arcuate ligament 

-IVC 
- Rt. phrenic n 
-Lymph vessels 

-Esophagus 
- 2 vagi nerves 
- Esophageal vessels 

From Lt. to Rt. 
-Abd. Aorta 
- Azygos vein 
- Thoracic duct 

~=--~-Anlllomlclllll gap 
-= ....... --Mlenal«II 1111P 

Allto ...... 

--=-;..;;.;.;...;;...;;;;,;;__vn. __ 1111111e 

~--121111111 

~CNI 
lttlCNI 

Nerve Supply of the Diaphragm. 
1-Phrenic nerve (C4) is the motor nerve to the diaphragm and is also sensory to 

the central region. This explains referred pain from diaphragm to the shoulder. 

2-The peripheral region of the diaphragm which develops from the body wall 
receives sensory nerves from the lower six or seven intercostal nerves. 
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Phrenic nerves: 
• They are branches of the cervical plexus (C3,4,5). 

• The lie at the base of the neck bein : 

•anterior to the scalenus anterior muscles. 

• beneath the pre-vertebral fascia. 

• They enter the chest by passing superficial to subclavian artery & run 
anterior to the root of lung. 

The distribution of the phrenic nerve on the diaphragm is best seen on the 
inferior surface. 

NB: The intercostal nerve & vessels in the costal groove are arranged from 
above downward as: Vein, Artery & Nerve ➔ related to the inferior surface of 
the rib. 

Action: . 
- It is the chief (involuntary) muscle of inspiration (contraction ➔ central tendon 

descends & intra-thoracic pressure decreases). 
- It can also be used voluntarily to increase pressure in the abdomen. 

- Contraction of diaphragm assists in venous return to the heart. 
- Contraction of Rt. crus helps in preventing regurgitation of food from stomach into 

the esophagus (pinch-cock mechanism). 

Relations: 
• Relations of the Upper Surface: 

- Pleura & lung on both sides. 
- Base of pericardium in the middle. 

• Relations of the Lower Surface: 
- Liver, kidney & suprarenal gland (on both sides). 

- Spleen & stomach (on the left). 

Point~ of ~urgical lmportanco: 
Foramen of Morgagni or Magendi: 

- Between the sternal & costal origins of the diaphragm through which para­
sternal (anterior) diaphragmatic hernia may develop. 

Foramen of Bochdalek: 
- Due to: persistent pleura-peritoneal canal. 

Site. It is a triangular gap between the lat rib & the diaphragm. 

Posterior diaphragmatic hernia may develop through it. 
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PSOASMAJOR 
9 

Origin: \II !) 

1) Front of the transverse processes of all lumbar vertebrae. 

2) By 5 digitations, each of which arises from the sides of the bodies of each 2 
adjacent lumbar vertebrae and the inter-vertebral discs in between. 

3) From tendinous arches attached to the sides of the lumbar vertebrae. These 
arches bridge over the lumbar arteries. 

Lt.ml>ar~ 

T,.__ al>donln5 

Insertion: . 
- The muscle descends medial to iliacus muscle & continues downwards to enter 

the front of the thigh behind inguinal ligament above superior pubic ramus. 

- Its tendon receives fibers of the iliacus muscle and is inserted into the lesser 
trochanter of femur. 

Nerve Supply: branches from the lumbar plexus (L 1, 2, 3). 

Action: 

• 

) It flexes the thigh and rotates it medially. But in fracture of the neck of femur, the 
muscle rotates the thigh laterally. 

2)Acting from below, the muscle bends the trunk forwards. 

Psoas fascia 
The Psoas Major is enveloped by the psoas fascia, which is thickened in its upper 
part to form the medial arcuate ligament. 
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Relations of Psoas Major: 
·-phien,c -

Hopabc veins 

Esophagus 

lnler,or-.. cova 

uiltk>dnoy 

u,ftfM:llveln 

R,ghttnstleulw 
or oY1Jr,nn vein 

!¼,ti eXtemi,I illllc Left external iloac: 
anery and..,., ane<y and vc,n 

l¼,tt femoral Left femoral 

-,e,y and ~ ano,ry and "''" 

Anteriorly: 
Common for Lt. and Rt. muscles 

1) Kidney and its renal vessels. 
2) Ureter and renal pelvis. 
3) Gonadal vessels. 
4)Genito-femoral nerve. 
5)Psoas minor (in 60% of population). 
6)End of the ileum (on the right) and descending colon (on the left). 
7) Inguinal ligament. 

Specific for Lt. muscle: 
4

th 
part of duodenum, root of mesentery and superior mesenteric vessels. 

Specific for Rt. muscle: 
IVC, 2nd and 3rd parts of duodenum. 

Posteriorly: 
1. Transverse processes of lumbar vertebrae. 
2. Superior pubic rami. 

Laterally: 
1. Quadratus lumborum (above). 
2. lliacus (below). 
3. llio-hypogastric nerve. 
4. Ilic-inguinal nerve. 
5. Lateral cutaneous nerve of thigh. 
6. Femoral nerve (the lower most). 

Medially: 
1) Sympathetic trunk (along its medial margin). 

2) External iliac vessels ( at the brim of the pelvis). 

3)2 nerves: obturator nerve and lumbosacral trunk. 
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PoinfR of gurgical lmportanco: 
a. Psoas sign: 

- In acute appendicitis, there is spasm of psoas major ms. ➔ flexion 
deformity. 

- Hyperextension of the rib leads to abdominal pain (psoas sign). 

b. Psoas Abscess: 
- Produces cross fluctuation (DD: mass in the Rt. iliac fossa & mass in the 

femoral triangle). 

c. Obliterated Psoas Shadow in X-Ray film: 
- Rupture spleen. 
- Peri-nephric abscess. 

d. In fracture neck of the femur the muscle rotates the thigh laterally (not 
medially). 

Nerves of the abdomen 

Lumbar Plexus 

• : It is formed by ventral rami of L 1, 2, 3 & greater part of L4 (nervus furcalis). 

It is lies within the posterior part of Psoas major muscle. 

• Is connected to sacral plexus by lumbo-sacral trunk 

Branches: (Muscular) • 

➔ To quadratus lumborum (T12, L 1, L2, L3). 

➔ To psoas minor (L 1 ). 

➔ To psoas major (L2, L3, L4). 

➔ To iliacus (L2, L3). 

➔ llio-inguinal (L 1 ). 

➔ llio-hypogastric (L 1 ). 

➔ Genito-femoral (L 1, L2). 

➔ Lateral cutaneous nerve of the thigh (L2, L3). 

➔ Femoral (dorsal division of L2, L3, L4). 

➔ Obturator (venteral division of L2, L3, L4). 

➔ Accessory obturator (venteral division of L3, L4 ). 
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Sympathe11C Uln<S 

Sacrrusplanchnle--...,..~---'"':r.=-":'f---il 
nerves to lnleoor 

t'lypoga.slfiC pmus 

Gangton,mpar 

■ Oorsa' d,\11S1ons 

■ Ventral d•V<SIOOS 

Sc'3liCnetV11 

Tibia pa!'I 

To q-'<!dn11us femons and 
nfeno, geme!IUS muscles 

To 0011.i•atc>< ,memus muscle 

Postenor femoral cutaneous nerve 

fff ABDOMEN 

Ante(I()( ram, 

Sacml plexus 

- -----+-PeivicSOlancnn,c 
neNO 

S3 

To levaior a111, coccygeus, and eittetnal anal sphoncter muscles 

Pudenda! nerve 

PelVlc splantJ"lnc N!t"'9S 

PetfOfll·,09 eutarieous neive 

r \ 

.......... 



V) 

The pelvis is the area of transition 
between the trunk and the lower 
limbs. The bony pelvis serves as the 
foundation for the pelvic region and it 
provides strong support for the 
vertebral column upon the lower 
limbs . . The pelvic cavity contains the 
rectum, the urinary bladder, and the 
internal genitalia. The perineum is the 
region of the trunk that is located 
between the thighs. The pelvic 
diaphragm separates the pelvic cavity 
from the perineum . The perineum 
contains the anal canal, the urethra, 
and the external genitalia (penis and 
scrotum in the male, vulva in the 
female). 



Muscles of Pelvic Wall 

Greater sclaUc 
roramen 

Anococcygeal 
body-;-,------;L._~ ~~ 

Tendlnous 
arch of 

levatoranl 

8. Anterosuperlor View 

LEVATOR ANI 
Origin 
Back of the body 
of pubis (in front) 
Inner surface of 
the ischeal spine 
(behind) 
Tendinous arch of 
obturator fascia 
(white line) 

Insertion 
- Anterior fibers: 

perinea! body 
- Intermediate fibers: 
• At anorectal 

junction, it continues 
with its fellow 
behind the rectum 
(U-shaped) 

• This part of the 
muscle is thickened 
& blends with the 
wall of the rectum & 
is called 
pu borecta I is 

- Posterior fibers: last 
2 segments of the 
coccyx 

141 PELVIS & PERINEUM 

NSu /y 
Upper or pelvic 
surface: from 4th 

sacral nerve 
Lower or perinea! 
surface: from the 
inferior rectal 
nerve 

Puborectalls 

lllococcygeus 

Pubococcygeus 

Pubovaglnalts (2) 
Puboprostattcus ( o) 

Action 
Both muscles 
acting together: j 
intraabdominal 
pressure 
Puborectalis: 
supports the 
external anal 
sphincter 
Anterior fibers: 
support the 
prostate in male & 
acts as a sphincter 
for vagina in the 
female 

....... 



C0CCYGEUS: 
Origin Insertion N Sup ly Action 
Tip of the ischeal 
spine 

Sides of last sacral 4th & 5th sacral Supports the pelvic 
cavity & the coccyx segment & 1st nerves 

seqment of coccyx 

PIRIF0RMIS See lower limb muscles. 

OBTURAT0RINTERNUS 
Ori in 
Pelvic wall & 
obturator membrane 

Insertion 
Medial surface of 
the greater 
trochanter 

NSu ly Action 
Nerve to Lateral rotation of 
obturator internus the thigh 

l~ft) 

~. 
® 

~~SlcMI 

Dlrlldlon of Obblmor lntem111 

oncaon of 
plrttormil 
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PEL VIC ORGANS 
Urinary Bladder 

SITE: 
• At birth: it lies in the abdominal cavity (Pelviabdominal organ) 

• In adult: it occupies the anterior part of the pelvis (Pelvic organ), when it is 
full it expand upward into the abdominal cavity. 

4 ANGLES: 
Apex: 

► attached to median umbilical ligament. 

► If remains patent, it may cause: 

• Urachal (sinus, fistula, cyst) 

• Congenital diverticulum 

Neck: Lying on prostate (J ) or pelvic fascia(~ ), it gives the urethra 

Surrounded by smooth muscle fibers constituting the sphincter vesicae 

. 2 posterosuperior angles: receiving the 2 ureters 

4 SURFACES: A t";'"t-----

Superior, posterior & 2 inferolateral 
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.PERITONEAL COVERING: 
Male: superior surface & upper of base._Female: superior surface ONLY. 

RELATIONS 
1. Anterior: 

► Male: puboprostatic ligament. 
► Female: pubovesical ligament. 

1. They fix bladder in pelvis. 

2. They are present in Cave Of Retzius "Retropubic space " 

2. Inferolateral surface: pubis, retropubic fat, obturator internus & 
levator ani muscles. 

3. Superior surface: 
► Male: coils of ileum & pelvic colon. 
► Female: the uterus & retrovesical pouch. 

4. Posterior surface: 
► 
► 

Male: 2 seminal vesicles, 2 vasa defferentia & rectum. 
Female: cervix & vagina. 

Sacral 
promontory 

Bladder --1------\lP>.------1-+:-­

Symphysis ---\--'I-
pubis 

Sacral --------,-~ 
promontory 

Ovary ______ _ 

and tube 

Bladder --\+_____::~~~--e,e: 

Symphysis -~--____,.,~. 
pubis 

Urethra 

M PELVIS & PERINEUM 

>+->'=--::>,-+..H>f-- 1- Seminal vesicle 

--l+lii.'f-----1- Rectum 

++----r'l-+',!'-----H-- Fascia of 
Denonvilliers 

r-,,,•"7'-f--1--t--Rectum 

/-H-c.+'-++---+--+--Vagina 

Male 

I 

Female 



Common iliac vern and artery 

Cut edge of 

pentoneum-nlt--"""'=::::=-~ :.3: 

Cut edge of pen1oneum 

External 
11tac an_e,y 

Round ligament 
Of UIGI\IS-.J,-~ '"'""~!!I:::: 

Median section 

Coccyx 

Ejaculatory duct 

Perinea! membrane 

External anal sphincter 

Internal anal sphincter 

Bulb of penis 

Male 
Common iliac vein and artery 

Coccyx 

'17:ff-:'.~-/AH-,-,_-1/-_-l_Funcfl.ls of bladder 

Noek ol bladder 

Levatorant 

tn1emaJ anal sphincter 

Perinea! membrane 

Female 
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CAVITY OF THE BLADDER 

.::. 
:.·••"' 

___:~-T-:r Urfnary 
bladder 

~~#"""'.m,r-t,rUrebc 
onflce 

11> • ..,.,- obturator 
lnternus 

rt1n=,;r-- Levator 811I 

te 

C. Coronal Section Perinea! membrane 

-Trigone: 
- Triangular part of the base between the 2 openings of the ureter & the 

opening of the urethra 

- Characters: 
1. No rugae 
2 . Pink (rich blood supply) 

~URGICAL IMPORTANCE (if stone ➔ hematuria) 
3. No submucosa 

~URGICAL IMPORTANCE: ➔ No bilharziasis ➔No Egyptian cancer 
4 . It is richly supplied by nerves 

~URGICAL IMPORTANCE: It is more sensitive to pain. 

lntramumt--~ ~\------:;;, 

pan -----\:~ ~~~~~~ Prostallc 
urettira Intermediate pal1 

(membranous) 
Spongy __ ~t...A 

A. Median SecUon 

IM PEL VIS & PERINEUM 

Ampulla of ductus deferens 

;..:.;... __ Seminal glan<I 

--,.---:;..._ Ejaculatory duct 

7'1iir'-:~;;;;;;...-Prostate 

Peoneal membrane 

---:--...:.;.._ Bulb or penis 



-Ureteric orifices: 
They lie at the posterolateral angles of the trigone 

- The 2 orifices are separated from each other by a transverse ridge 
called the interureteric crest 

-Uvula of the bladder: 
- It is produced by the median lobe of the prostate. 

~URGICAL IMPORTANCE In old age, the uvula enlarges leading 
to difficulty to pass urine. 

-Internal urethral orifice: 
- It is placed at the lowest part of the bladder. 
- It is surrounded by an involuntary non-striated muscle forming the 

sphincter vesicae. 
-Intramural part of the ureter: 

- The lowermost part of the ureter passes obliquely through the wall of 
the bladder; this part is called the intramural part. 

~URGICAL IMPORTANCE: The oblique course of the 
intramural part is a factor in preventing regurgitation of urine 
into the ureter when the bladder is distended. 

BLOOD SUPPLY: 

•
1) Vesical artries: From internal iliac a. 
2) Vesical veins: ➔ internal iliac vein. 

It is connected with vasal, ureteric, prostatic & hemorrhoidal plexus of 
veins. 

LYMPH DRAINAGE: 
■ Perivesical LN ➔ internal & external iliac LNs ➔ common iliac LNs 
➔ para-aortic LNs. 

NERVE SUPPLY 
► Sympathetic: T11 , 12 & L 1, 2 (inhibitory to the wall & motor to the sphincter). 
► Parasympathetic: S2,3,4 (motor to the wall & inhibitory to the sphincter). 

IDENTIFICATION DURING OPERATION 
■ Brownish network of muscles ■ Fill it with saline ➔ Balloons. 
■ Bluish network of venous plexus ■ Stone 

Clinical notes : 
■ Suprapubic systostomy provides an extra-peritoneal surgical approach to 

urinary bladder to remove stones. 
First the bladder is filled with distilled water to come in contact with the 
anterior abdominal wall. 
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Prostate 

NA TU RE: it is a fibromuscular exocrine glandular organ. 

(Senile enlarged prostate is an fibromyoadenoma) 

SITE: present in males, below the bladder neck & is behind symphysis pubis. 

STRUCTURE: It is partly glandular consisting of numerous follicles, & 

partly muscular consisting of non-striated muscle fibres . • 
Urethral sn.cses 

Internal l.f'9lhral sptwlclOf 
(smooth muscle) 

Prostauc utrlde 

{)peningSol 
ducts o( glandular 

elements or prostate 

SHAPE: 

Extomal urethral 
sphincter (Skeletal muscle) 

► It resembles an inverted cone with 

- its base directed upwards 

its apex directed downwards. 

Urethral crest 

Glanootar elements 
of prostate 

-rl'- Fibromuscutar 
sttoma 
(91100th muscle and 
fibrous comectrve bSsue) 

- 4 surfaces : posterior, anterior & 2 inferolateral. 

► It weighs 8 gm & measures 4 cm from side to side at the base, & 3 

cm from base to apex. 

CAPSULES: 
► It has a firm fibrous capsule which is adherent to the prostate substance 

► Inner ➔ true fibromuscular capsule. 

► Outer ➔ fascia capsule (fascia of Denonvil/ier), 
which delays direct spread of cancer between rectum & prostate. 
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A.l'Osttrtor'lllw 

POSITION: 
► It surrounds the prostatic urethra. 
► It lies behind the lower border of symphysis pubis, & in front of the 

lower part of rectum. 
► Its level_/ies about 4 cm from the anal orifice ➔& thus can be 

palpated by PR examination. 
LOBES OF THE PROSTATE: 

• By means of prostatic urethra to 
ejaculatory ducts , the prostate is 
divided into 5 lobes : 
1 . Anterior lobe (isthmus) : infront of 

prostatic urethra , consists of 
fibromuscular tissue with little 
glandular tissue 

2. , 3. Right and Left Latral lobes : one 
on each side of the prostatic urethra 
, they are the usual sites for senile 
enlarged prostate 

4. Posterior lobe : behind prostatic 
urethra but below the 2 ejaculatory 
ducts , It is the usual site for cancer 
prostate. 

5. Median lobe : 
- Between the upper part of the 

prostatic urethra and the 2 
ejaculatory ducts 

M■dlltl 
lobe 

- After Middle age , it produces " uvula vesicae " in the lower part of 
the bladder trigone . 

.--------_ lt_is__,aill! common site for senile enlarged prostate. 
NB: 
• The median lobe of the prostate contains more glandular material than the other lobes. 
• During P/R: only Posterior parts of lateral lobes & Post lobe can be palpated 
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RELATIONS: 

8 

Internal urethral SJ)hlneter 
(smooth muscle) 

1. Preprostatlc part of urethra 

· Deep perinea! pouch 

Perinea! membnwle 

2nd bend when penis is flaocid 

3. Membranou$ part of urethra 

4. Spongy part or urettva 

- Base: 
• Surrounds the neck of the bladder 

• Pierced by the urethra. 

- Apex; 
• Lies on the roof of the deep perinea! pouch 
• The urethra emerges from the anterior surface of the prostate 

just above its apex. 

- Posterior surface: 
• Lies in direct contact with the lower part of the rectum 

• It can be palpated by PR examination in the living. 

- Anterior surface: 
• lies about 2 cm behind the pubic symphysis 
• It is connected to the pubic bones by the puboprostatic 

ligaments. 

lnfero/ateral surfaces (one on each side): 

• Rest on the anterior free borders of the 2 levator ani. 
• The most anterior fibres of the muscles sweep backwards on 

each side of the prostate to be inserted into the perinea! body; 
these fibres form what is called the levator prostatae. 
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STRUCTURES WITHIN THE PROSTATE: 

Lateral ligamert or tlladdel 

lltenneliale (memblaoous) welln 

C. Pollerlclr Vllw 

1) Prostatic urethra: traverses the prostate from the base to the apex 
along the junction of the anterior½ with the posterior ½ of the gland. 

2) Ejaculatory ducts: the 2 ducts run downwards & forwards one on 
each side of the median plane to open into the back of the prostatic 
urethra. 

Prostatic utricle: extends upwards & backwards from the prostatic 
urethra into the median lobe. 

PR EXAMINATION: 
The normal prostate is: 
# Smooth 
# Soft 

# Sulci can be felt 
# Slippery rectal mucosa 
# Symmetrical 

BLOOD SUPPLY: 

Prostatic urethra 

A) Arterial ➔ inferior vesical & middle rectal 
B) Venous 

• Prostatic venous plexus of Santorini which lies between the 
true & the false capsule. 

• These are thin walled valveless veins 
• It receives the deep dorsal vein of the penis 
• It communicates with vesical venous plexus 
• It drains into the internal iliac v. which communicates with 

int. vertebral venous plexus (valveless lateral sacral veins). 
~URGICAL IMPORTANCE: Cancer prostate reaches 
vertebral column rapidly through valveless veins of Bateson 

C) Lymphatic drainage: 
• Internal iliac LNs. 
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THE URETHRA 

EMBRYOLOGY OF URETHRA 
• Subdivision of the cloaca (the blind end of the hindgut) into : 

► Ventral (urogenital sinus) 
► Dorsal (rectum) segment is completed during the th week 

• The urogenital sinus receives the mesonephric duct and which has 
independent openings. 

• The ureteral orifice migrates upwards and laterally. 

• The mesonephric duct orifice moves downwards and medially 

• Miller's tubercle differentiates to form the bladder and the part of the 
prostatic urethra proximal to the seminal colliculus in the male or the 
bladder and the entire urethra in the female 

• The rest of the male urethra is formed by fusion of the urethral folds on the 
ventral surface of the genital tubercle. 

• In the female, the genital folds remain separate and form the labia minora. 

ANATOMY OF THE URETHRA 

Inguinal canal 
(sctlemallc) 

1)1naryblad 

Publcsym 

/ ~eter (J)elvt part) 

Sulbouretllral gland 

D Intramural (Pfeprostatlc) part ol ll'elhra 
Efferent ductules ■ Prostallc urethra 

■ Intermediate (membranous) part of inthra 

8. SChematfc Median sectton 
Ductus de1erens ■ Spongy urethra 

In the adult male: 
• Urethra is 16-20 cm (8 inch) long. 
• It is S-shaped. 
• It consists of 4 parts : 

1) The preprostatic part: ( 0.5 to 1.5 cm) 
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2~ ~-.P.rn~t~_ti.9..~.r.~!brn (1 inch long) W - It is heavily muscular & sphincteric 
- It is the widest and most dilatable 

part. 
It receives the ejaculatory duct 

•

The ___ Membranous .. urethra (0.5 inch long) is within the urogenital 
diaphragm and is surrounded by the striated external sphincter. It is the 
narrowest and least dilatable part. 

4) The __ Penile_ urethra (6.5" long) is poorly muscularized & traverses the 
corpus spongiosum to open at the tip of the glans penis. 

In the adult female: 

Vaginal 1Vill 

Compre~ 
inthrae musde 

• Urethra is about 4 cm long. 

Bladder 

External 
wetlnl sphlllCler 

• Begins at bladder neck and ends as the external orifice, in the vaginal 
vestibule 

• Relations : 
1) Anterior: pubovesical ligament. 
2) Posterior : anterior wall of the vagina 

• It is muscular in its proximal 4/5. 
• The striated external sphincter surrounds the middle third of the urethra. 
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EPIDIDYMIS. 
Normally, Epididymis is attached to posterior border of the 
testis (Posterolateral). 
Inversion of the testis means alteration of the normal position of 
the axis. it might be: 

8 

l.lgarnentOO$ remnant 
of processus vaglnalls 

Seminlferous tubule 

{ 

Parletallayer 
Tlri:e 

vaginais Cavity 

V150ef81 layer 
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.,.LATER/IL 

Anterior inversion 

The epididymis is 
attached to the anterior 
border (TB sinus can 
open anteriorly in this 
case only). 

Lateral inversion 

The epididymis is 
attached to the lateral 
surface of the testis. 

Loop inversion 

The epididymis & 
ductus deferens 
encircle the testis 

Tail of epididymis 



VAS {DUCTUS) DEFERENS • -----
o It is a cord-like duct 45 cm long. 
o It begins as a continuation of the tail of the epididymis 
o It lies in the center of other constituents of the spermatic cord 
o It leaves the scrotum & passes through the inguinal canal 
o It enters the pelvis through the deep inguinal ring lateral to inferior 

epigastric artery 
o In the pelvis it passes downwards & backwards on the side of lesser pelvis 
o On the bladder base, it runs along the medial side of seminal vesicle, then it 

unites with the duct of seminal vesicle to form ejaculatory duct , which opens 
in prostatic urethra 

o Arterial supply: artery of the vas deferens form superior (usually) or inf 
vesical arteries. 

o It can be identified by its hard & cord-like character when rolled between the 
fingers 
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The Rectu01 

Psoas 

ObllnlOI 
lnlemul 

' 

Righi extemal 
illcalltfy 

SlclO{ullt!Out llpnenl .• J, 

Aftttflot 'lltw 

I.Ill ~dtrrel 
llllclltl!fY 

Ltll femoral 

~~~- AnlerlornlfflUISI ~-~= ~ L.-.J~~~~~-=-:arti!fY 
~~...,::t.,,......_;~~ ~=--Anteflorr1111USS2 

Elllfllal anal 19111~1e, 

~:L.-;-~- ObllnlOI MM 

~ ,.:....:...,_:,:..~- Oltllll«llle!y 

ll10I gllAAI lrttiy 

~ 11101 llfflUISJ 

. AnltllOr llfflUI S4 

: Otllintor lllOI CIOYtrlng 
OIIIUllllOllnlfflQ ,. 

• 1• TendflOuS an:h Ol lmtor 11111 
, ~ • # 

. · Pudtndll 111ml 1n pudlndal 
tntffnal pudffllal ~ CWI 

BEGINS: opposite to S3 as the continuation of sigmoid colon. 

ENDS: 1 inch below & in front of the coccyx by bending sharply backwards & 
downwards to form the anal canal (at the level of pelvic diaphragm) 

LENGTH: 5 inches (12.5 cm. 

SHAPE: 
► Antroposteriorly: Concave anteriorly because it follows 

the concavity of the sacrum. 

► Side to side: Concave 1st to Rt then to Lt then to Rt agin. 
Opposite to site bending, the mucosa forms mucosal folds 
which are called valves of Houston. 

► Ampul/a of the rectum: The dilated lower part. It rests on the pelvic 
diaphragm (commonest site for cancer rectum in Egypt) 

N.B: 

• • Rectum has NO appendices epiploicae 

• Rectum has NO teniae coli (teniae coli are nothing but longitudinal muscle 

fibers). 
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PERITONEUM: it is a retroperitoneal structure 

• 

- Upper third ➔ front & side. 
- Middle third ➔ front. 
- Lower third ➔ no (so no transcelomic implantation). 

FASCIA AROUND THE RECTUM 

• 
Lateral ligament: 

From the 3rd sacral piece to the sides of the rectum 
containing the middle rectal vessels, nervi erigentes (S2,3) . 

Fascia of Waldever: 
Posterior to the rectum (behind the fascia there is the presacral venous 
plexus). 

• Fascia of Denonvilliers: 
Anterior to the rectum (attached to the prostate). 

~URGICAL IMPORTANCE: delays the spread of cancer 

SUPPORTS OF THE RECTUM 
1) Attachment of the levator ani between the external & internal sphincters. 
2) The fascia around the rectum. 
3) The rectouretheralis muscle. 
4) The fatty tissue of the pelvis & ischiorectal fossa. 
5) The sacral curve. 

RELATIONS: 
I- Anterior relations: 

In Males: • · • 

Upper 2/3: Coils of ileum & sigmoid colon (in the rectovesical 
pouch) 
Lower 1/3: 

- Base of the bladder and related structures : 
o 2 seminal vesicles. 
o 2 vas deferens 
o The terminal parts of the 2 ureters. 

- Prostate 
In Females: 

• Upper 2/3: 
- Coils of ileum & sigmoid colon (in the Douglas pouch) 
- Uterus and upper part of the vagina (separated from the 

rectum by the rectouterine pouch). 
• Lower 1/3: Lower part of the vagina (no peritoneum inbetween). 
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Female: peritoneum passes 
• From the anterior abdominal wa11 ( l) 
• Superior to the pubic bone (2) 
• On the superior surface of the urinary bladder (3) 
• From the bladder tot eh utems, forming the 

vesicouterine pouch (4) 
• On the fundus & body of the uterus, posterior 

fornix & all of tbe vagina (5) 
• Between the rectum & uterus, fomling the 

rcctouterine pouch (6) 
• On the anterior & lateral sides of the rectum (7) 
• Posteriorlv to become the siQmoid mesocolon (8) 

\lagfr.l 

II- Posterior relations (common in 2 & o') 
• 3 Bones & Ligaments: lower ½ of the sacrum, coccyx & anococcygeal 

ligament. 

• 
• 3Musc/es:: Piriformis, coccygeus & levator ani (of both sides ➔ in front 

of mid line raphe ). 
• 3 Vessels: Median sacral, lateral sacral & superior rectal vs 

• 
• 3 Nerves: 

1) The 2 sympathetic trunks and the ganglion impar. 
2) Lower 3 sacral nerves. 
3) Coccygeal nerves. 

III- On each side (common in 2 & o'): 
1) Pararectal fossa with its content of sigmoid colon or ileum. 
2) Inferior hypogastric plexus. 
3) Levator ani and coccygeus muscles. 

. anl Puboeoccygeus 
Pelvic lliococcygeus 

[

evator[ uborectalls 

diaphragm 

Coccygeus 

A Inferior view 

lllacus 

Levator anl 

Inferior and auperlor-+-~~~~~!!l\\ 
fascia of levator ani 

Inferior rectal 
vessels and nerve 

Extemal anal sphinctM 

B Coronal aectlon 

Pubic symphysis 

,~~~~-:::::::::f'-Obturator lntemus 
.,, and fascia 

aJ~~~ft---t-Pudendat canal 

lschloanal Iossa 
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BLOOD SUPPLY:. 
a- Superior rectal artery and vein (continuation of inf. mesenteric artery and 

v.); it gives three branches at 3, 7, 11 O'clock. 

~URGICAL IMPORTANCE: Mother piles at these sites. 
b- Middle rectal artery and vein (from int. iliac artery and vein). 
c- Inferior rectal artery and vein (from int. pudenda! artery and vein). 
o SUPERIOR vein is portal while MIDDLE & INFERIOR are systemic, site of 

Porto-systemic circulation leading to varices 

Middle transverse r8C1al fold 

Obturator lntemus 

t.eYator a 

Superior rectal .-1efy---

Internal pudenda! artery 

Inferior rectal 

ISchloanal rossa 

External anal sphincter 

A. An1lflor View 

LYMPH DRAINAGE 
• Usually in upward direction. 
• Pararectal LNs (2) posterior to the rectum. 

Inferior transverse rectal fold 

Recla! venous plexus 

Inferior rectal vein 

Internal llemorrflold 

• Intermediate LNs along the superior rectal vessels.especially the group which 
lies just above the levator ani & close to the rectal wall in the region of the 
ampulla (LNs of Gerota). 

• Central node at the Inferior Mesenteric artery (1 ). 
• To a minor extent, some lymphatics pass along the middle rectal vessels ➔ 

Internal Iliac LNs (3). 

~URGICAL IMPORTANCE: 
o Lymphatics mainly drain upwards so, removal of 2 cm below the 

tumor is enough in cancer rectum. 
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ANAL CANAL 
BEGINS as a continuation of the rectum 1 inch below & in front of the tip of 

coccyx 

ENDS at anal verge (sunray appearance due to corrugator cutis ani muscle) 

LENGTH 4 cm directed downwards & backwards. 
Rectum 

B 

Levat(){ En { 
llioooceygeus 

,-~----:...-"--Anal column 

....+~-+':....,.C.- Anal s.ius 
Puborectalis 

lntemal anal sphincte< 
(smooth muscle) 

Anocutaneous n _ ___..!,__--'.:,.,,:....,,.=...:..: 
('whrte') 

~ Ooep J External anal 
--- Superficial sphincter 

(skeletal muscle) 

~ --- Subcutaneous 

Anal pecten Anal apertlQ 

ANAL SPHINCTERS: 

A- Internal sphincter (involuntary) 
• It surrounds the upper¾ of the anal canal 
• It is the lower border of the inner circular muscles 

• Nerve supply ➔ Autonomic. 
• It is involuntary (smooth muscle) ➔ White color 

~URGICAL IMPORTANCE: 
- It shows spasm in any painful anal condition (e.g. anal fissure) 

- Its division (sphincterotomy) removes the spasm & pain and 
improves the drainage without bad effects 

External Sphincter (voluntary) 
• It is voluntary (striated muscle). 

• Formed of 3 parts 

a- Subcutaneous ➔ Ring 

b- Superficial ➔ Elliptical & 
attached to the coccyx 

c- Deep ➔ Ring, together with 
the puborectalis ➔ form 
the anal ring Puboreclllls anal canal 

• Nerve supply: Somatic nerve (Inferior rectal n. ➔ branch from 
pudenda! nerve ). 
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THE ANORECTAL RING. 

Muscular Ring at Rectoanaljunction by fusion of: 
1) Internal sphincter. 
2) Deep external sphincter. 
3) Puborectalis except anteriorly. 

~URGICAL IMPORTANCE: 
Damage of this ring results in incontinence (it must be 
protected during the removal of fistulous track) 

RELATIONS: See above ( Relations of the rectum). 

MUCOSA OF THE ANAL CANAL: 
Dentate (Pectinate) line divides the anal canal into 2 parts 

Ar1tr1-s: Veins: 
From 1nfenor mesenterlc: anery To ponal venous system 

'-1\ ~ 
Ntrvn: --------\i-llllQ-W~ LtlE'. ... ~ lfli~~----Lymphatlca: 
■ Vtscoret motor (mtxed 

aympathehc and para• 
sympathetic) and 
sensory lnnervat,on 

t 

To intornal 111ae 
lymph nodes 

Pectina!t line - - - - - - - - - - -~lilll!!lr-11:i:! 

~ 
■ Somatic motor and ---~._....-.,. ;,a.___.;~----To supe,flCllll sensory Innervation 

Lining 

Nerve supply 

Blood supply 

Lymph drainage 

Columns of Morgagni 
(elevated mucosa) 

Inguinal 
lymph nodes 

From ,11oma1 ,taac anory To caval venous system 

Endoderm 

Simple columnar 

Autonomic 

Superior rectal vessels 
(portal) 

Proctodeum = ectoderm 

Pecten & skin (stratified 
squamous epithelium) 

-- --·-------1 
Sensory 

Middle & inferior rectal 
vessels (systemic) ---- -- -- -

Internal iliac LNs Superficial inguinal LNs 

Present Absent 
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Regions or anal canal: 

■ Columnar zone 

0 Analpecten 

■ Cutaneous zone 

Deep~ :.:,...-;,.,,,"-,~ Supelficial Parts or external 
anal spttlne1er 

Subcutaneous 
Internal anal sphincter 

C. Medlal View 
Fibroelastlc sepia 

lpeden 

1aneous line 

neous zone 
Peclanal skin 

POINT!! OF gURGICAL IMPORTANCE: 

• Blended wtth 
puborecilllls at this site 

- Above the pectinate line, there is no abrupt change in the 
epithelium. 

- It is continually closed except for passage of feces & flatus. 
- There is porto-systemic anastomosis halfway down the canal. 
- Dentate line: 

• Is the appearance as the anal crypts join each other, anal 
glands open on the anal crypts that are circumferentially 
arranged 

- CORRUGATION OF PERIANAL SKIN 
• Is caused by corrugators cutis ani ms. "Lowest fibres of 

the Ion itudinal muscle" 
The Anal columns: 

• These consist of 5 to 10 vertical folds of mucous membrane overlying 
• veins. 

• Are connected by mucosal folds known as anal valves. 

• They are separated by grooves. 
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Ischiorectal Fossa 

Fascia 
coveting 
obturatOf 
i'ltemus 

Lunate---+---1 
fascia 

Internal 
pudendal 

vessels 

Pudenda! 
canal Perlanal Perianal space 

fascia 

Superficial External 
Deep} 

sphincter 
Subcutaneous 

This is a wedge shaped space situated on either side of the anal canal. 

• BOUNDARIES: 
• Apex: white line directed upwards, meeting of lateral & medial 

walls 
• Base: directed downwards, formed by perinea! skin & fascia on 

either sides of the anal orifice 
• Anterior wall: lower part of deep perinea! pouch 
• Posterior wall: sacrotuberous ligament 
• Medial wall: lower surface of levator ani and external anal sphinctre 
• Lateral wall: obturator internus muscle and ischial tuberosity 

CONTENTS: 
• Large pad of fat 
• Alcock's(pudendal ) canal 
• pudenda! n. & internal pudenda! vessels + their branches : 

► 2 labial or scrotal branches 
► Inferior rectal nerve and vessles 
► Perinea! br. And perinea! cautenous br. (S2 , S3 ) 

Anleft« recesses of 
isdllo-anal fossae 
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Superficial Perineal Pouch 
• Lies between the perinea! membrane & Colle's fascia 

D. Inferior View 

E. Interior View 

~ 
BodyofclHorls 

NIG~-.---- ---- ~eU\fa 
;..,...-;:;,;."'-.----Corpus cavemosum penis 

-----.------Crus------~~/ 
-....~- ..,,._----Bu~---------...;.. 

Great ves11bular gland-----:---~ 

Male female 

Vaginal orHlce 

~\-.;.--~-----lschlocavemosus,======:=;z::~jz!~1l~~)1 
O~::-.,,;;,cm--+-----Butbosponglosus-

~------Supe,fle/al transverse 
~~~~,. per1neal 

r-;;:::..r------Pemealbody- - --..!.r-~=:;.._-....;.:;r,~ 

~~--------AA~---------­
i-r----- -- extematnnal sptincter---------' 

• CONTENTS: 
- Root of the penis (or clitoris) 
- Superficial perinea! muscles 
- Posterior scrotal (or labial) nerves & arteries 
- Dorsal nerve of the penis 
- Deep dorsal vein of the penis 
- Terminal branches of internal pudenda! artery 
- Penile urethra 

• SURGICAL IMPORTANCE: 
• Rupture of penile urethra leads to extravasation of urine in the 

pouch & may extend to the anterior abdominal wall deep to Scarpa's 
fascia, upper part of the thigh, scrotum & penis 

• However, urine is prevented from entering the thigh due to: 
► Fusion between Scarpa's fascia & fascia lata 1 finger 

breadth below the inguinal ligament. 
► Fusion between Celle's fascia & sides of pubic arch 
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Deep Perineal Pouch 
It is a closed space , Lies between perinea! membrane & urogenital diaphragm 

CONTENTS: 
1- Membranous urethra 
2- Bulbourethral glands 

Deep dorsal vein of penis 

Anterior edge 
of perinea! 
membrane 

PerineaJ membrane 

3- Sphincter urethrae 
4- Deep transversus perinea 

Inferior pubic ligament 

Dorsal nerve of penis 

~ -~-Dorsal artery of penis 
7__,,~ r----J~- External urethral 

sphincter muscle 

Bulbourethral gland 
Deep transverse perinea! m. 
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Pudendal canal 
"Alcock's Canal " 

• It is an anatomical structure in the pelvis. 
• 3 structures pass through it: 

1) Internal pudenda I A. 
2) Internal pudenda! veins 
3) Pudenda! N. 

• It is formed by obturator internus fascia . 

Mlddle rectal artery--...:,:.;..~ ~~­

Obturator lntemus 

lnfertor rectal artery 

lschloanal Iossa 

External anal sphincter 

A. Anterior View 

Fascia 
covering 
obturator 
intemus 

Lunate-----lf---li;..1-.f 
fascia 

Internal 
pudenda! 

vessels 

Pudenda! 
canal 
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Perianalspace 

superior rectal vein 

Middle rectal vein 

Inferior transverse rec1al fold 

internal pudenda! vein 

Rectal venous plexus 

Inferior rectal vein 

Internal hemorrhoid 

lntemal anal 
sphincter 

E.xtemal 
sphincte< 



Blood vessels of the pelvis 

THE INTERNAL ILIAC ARTERY 
SUPE.RIOR 

Common Ulac artery \ 

Internal mac arteiy - \ ., 

External lilac artery 

Anterior civlslon of Internal Iliac art 

UrnbHlcal artery (patent pa 

ANTERIOR 

Medial umllillcal ligament 

Supeflor veslcal arteries 

Medial View (see Agure 3.39A) 
lt-EERIOR 

* Branch to ureter 

IUoh.rnbar artery 

Lateral sacral artery 

enor drvlslon ol lnlemal Ulac artefy 

'\--- - ~ -lnlerlor gluteal arteiy 

lt ~~"-Tr-----!.- Uterine artery 

Middle rectal artery 

POSTERIOR 

0 RIG IN: At sacroiliac joint as the smaller of the 2 terminal branch of common iliac 
a. 

ENDS: 
- In the pelvis near the upper part of the greater sciatic fora men. 
- It divides into anterior & posterior divisions which gives the terminal branches 

BRANCHES 

I. Anterior division: 
A- Branches common in c'S & ~ : 

1) Umbilical artery 

• 

• 

• 2) 

Gives 2 or 3 superior vesical arteries, then the distal part of 
becomes fibrosed forming the lateral umbilical lig & reaches 
the neck of umbilicus. 

~URGICAL IMPORT ANCE:_It divides triangle of 
Hasselbach into medial & lateral parts . 

Obturator artery 

■ It passes through the obturator canal & obturator foramen 
with the obturator nerve 

• It divides into posterior & anterior branches 

■ It distributes largely outside the pelvis & gives an acetabular 
branch. 
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~URGICAL IMPORTANCE: 
- It gives a pubic branch which anastomoses with the pubic branch of inf 

epigastric a 
- Abnormal obturator artery (see above). 
- Middle Rectal artery: anastomoses with sup & inf rectal arteries. 

B- Branches specific to Males 
Internal 
pudenda! artery 

Common iliac 
artery 
Internal lllac 
artery 

Anterior 
scrotal artery 

Medial view 
ltrom left\ 

Inferior 
rectal 
artery 

• Inferior Vesical artery: It supplies the seminal vesicles, 
prostate, urinary bladder & artery of the Vas. 

C- Branches specific to Females 
• Vaginal artery: to the vagina & urinary bladder. 

• Uterine artery: to the uterus. It anastomoses with the ovarian a. 

D- Two terminal branches of anterior division 
a. Inferior gluteal artery (below Piriformis). 
b. Internal pudenda/ artery (below Piriformis). 

II. Posterior division 
1) lliolumbar artery: it gives 

- lleal branch to iliacus muscle. 
- Lumbar branch to quadrates lumborum. 

2) Lateral sacral artery (2 branches) 
3) Superior gluteal artery (passes through greater sciatic foramen) 

N.B. 
When internal iliac A. is ligated to control pelvic hemorrhage, ligation doesn't 
stop the blood flow due to the 3 arterial anastomosis (lumbar to iliolumbar, 
median sacral to lateral sacral & superior rectal to middle rectal) this maintain 
blood supply to pelvic viscera, gluteal region & genital organs. 
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The functional requirements of the 
lower limb are weight bearing. 
locomotion, and maintenance of 
equilibrium. As such, it is constructed 
for strength at the cost of mobility. 
The lower limb is divided into four 
parts: hip, thigh. leg. and foot . 



LOWER LIMB 
BONES 

THE HIP BONE: { Ilium 

Features: It is formed by fusion of 3 bones Pubis 
. Ischium 

A.Ilium: has: 

1. Body: forms the upper 2/5 of the acetabulum. 

2. 3 borders: anterior, posterior & superior (iliac crest). 

3. 3 surfaces: iliac fossa, sacro-pelvic surface & gluteal surface. 

B.lschium: has: 

1. Body: forms the posterior 2/5 of the acetabulum. 

2. lschial spine: separates the greater sciatic notch from the lesser sciatic 
notch. 

3. lschial tuberosity: gives origin to the hamstring muscles. 

4 . lschial ramus: joins the inferior pubic ramus to form conjoined ischio­
pubic ramus. 

C. Pubis: has: 

1. Body: its upper border forms the pubic crest which ends laterally by 
pubic tubercle. 

2. Superior ramus: reaches the acetabulum & forms the anterior 1/5. 

3. Inferior ramus: joins the ischial ramus. 

~urgiesl imporfsneo: 

• Fracture Hip: 

Occurs most commonly due to crushing force and leads to fracture of 
ala of ilium & the conjoined ischio-pubic ramus. 
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A 
Ugarnenl attachments 

At1Jcular surfaoe lor sacr\nl 

Iliac 
1Uberoslty 

ObturalOr 
groove 

Pec1fleal 
Int 

$upe,<lorpublC 

B 

Postenor superior 
Iliac spine 

lllaccmsl 

----- Body~-----­

PubiC crest 

lnfenor pubic rarnus 

Ramus ol lschun 

THE FEMUR: 
Features: 

tSChun 

lschlal sp 

Lesser sciatic 
notcn 

lsctlial lubefOsity lschal lubefOsity 

T ul>efcl8 of creS1 

Gksteatsurfaoe 

Ramus of lschlum 

The femur is the longest and strongest bone in the body. 
It consists of upper end, shaft and lower end. 

1. Upper end: consists of: 

• Head: has a fovea for the round ligament. 
• Neck: forms an angle of 120° with the shaft. 
• Greater trochanter: projects laterally. 
• Lesser trochanter: projects postero-medially. 

2. Shaft: 

• It has 3 surfaces (anterior, medial & lateral). 
• Its posterior border is thick & shows spiral line called linea aspra. 
• The posterior aspect of upper ¼ shows spiral line (medially) & gluteal 

tuberosity (laterally). 

• The posterior aspect of lower¼ shows popliteal surface between medial & 
lateral supra-condylar ridges. 

3. Lower end: shows: 

• 2 condyles: medial & lateral. 

• 2 epicondyles. 

• Adductor tubercle: at the lower end of the medial supra-condylar ridge. 
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~urgical imporfanco: 
Blood supply of the head of femur: 

1) An artery in the round ligament of the head (little supply). 
2) The retinacular vessels in the reflected part of capsule (main supply). 
3) Ascending branch of the nutrient artery in the shaft. 

Fracture neck of femur: occurs commonly in old females & leads to avascular 
necrosis of the femoral head. 

Greater ---~~tA: 
troctlanler 

lnlertroohanterlc 
line 

Lesser--,, 
trochanter 

Femur----+--'.-

Patella-­

Late<al---... 
eploondyle 

Lateral femoral 
condyle 
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---Head of femur 

Medlal femora 
condyte 

Gluteal tuberoslty 

Spiral line 

Lateral supracondylar 
llne 

Medial sup,acondylar 
fine 

Adductor 
tubercle 

MecJJal femoral 
condyle 

Head or 
femur 

Greater 
trochanter 
Neck of 
femur 

Inter• 
trochantenc 
crest 
Lesser 
trochanter 

Linea 
aspera 

Femur 
PopliteaJ 
surface 
Lateral 
femoral 



TIBIA & FIBULA: 

TIBIA I - FIBULA 
Upper end 2 condyles & tibial tuberosity Head, neck & styloid process, 

Shaft 3 borders & 3 surfaces 3 borders & 3 surfaces 

Lower end Large & projects down medially Smaller than that of tibia & 
forming the medial malleolus. called lateral malleolus 

Surgical Liable to fracture as its medial • Ideal bone for grafting as it is 
im~ortance surface & anterior border are not weight bearing 

subcutaneous (has no muscular Lower end of fibula is fractured attachment) spirally in the 1st stage of Pott's 
Upper end of tibia is one of the most fracture 
common sites of acute osteomyelitis 

lnterconcfy1ar 
lneeroondylar IIJbeteles cl 
U>ercles OI Lateral Ublal wurcondylar 
lnten:ondylar plateau eminence 
ernnence 

Medial 
t.4odal thal 

Laterel oondyle 

~xofhead 
oondyle 

plateau Apexofh~ 

Head ol fibula 
Tibial (contacting llbular .AnlefOlalefa 
tuberoslly PoslOtloi at1'cular laoet oC tibia) bblal (Gerdy) 

tubetci. W'lOrcondylar Medial cresi 
lntero$$eOUS area Opening for 
membrane lnl~seout anterior tibial Soleal line 

~ membrane 
Nutnent forwnon lnterosseous Anteriof 

border bordor lntorossooua 
bordor 

.Anlertot border Medjal bol'der 

Shatt cf----­

Fibular notch 
of tibia oocup 
by fibula 

Febutar 
arucutar 
facet 

Medial 
maneolus 
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libia 
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mall~ 

Fibular notch of 
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by fibula 
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maReolua 

Postetlcw vtew (tight sfde) 
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, The Foot 

The foot is made up of seven tarsal bones, 
five metatarsal bones and fourteen 
phalanges. 
Tarsal bones 
The collective name for this group of bones is 
the tarsus. These bones include: calcaneus, 
talus, navicular, medial cuneiform, 
intermediate cuneiform, lateral cuneiform and 
the cuboid. 
The talus (ankle) articulates with tibia and 
fibula. Together with the calcaneus (heel 
bone), they carry most of the body's weight. 
Metatarsal bones 
The collective term for this group of bones is 
the metatarsus, and they make up the middle 
of the foot. 
Phalanges 
These are the bones of the toes. Each toe has 
three phalanges (proximal, middle and distal), 
except the hallux (big toe) which only has two 
(proximal and distal). 

8 Talus CuneifOITTlS 

Navk:ular 

Fibular troc:hlea Groove 

Cal~eus Cuboid 
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Arches of the foot 

Lateral malleolus 

lateral arch 

Med1alatch Transverse arch____,.,...,.._,, 
Plantar calcaneonaviculat ligament ttvotql metatarsals 

Talus Calcatleus 

The foot has two important functions: weight bearing and propulsion. These functions 
require a high degree of stability. In addition, the foot must be flexible, so it can adapt to 
uneven surfaces. The multiple bones and joints of the foot give it flexibility, but these 
multiple bones must form an arch to support any weight. 

The foot has three arches. The medial longitudinal arch is the highest and most important 
of the three arches. It is composed of calcaneus, talus, navicular, cuneiforms and first three 
metatarsals. The lateral longitudinal arch is lower and flatter than the medial arch. It is 
composed of calcaneus, cuboid and fourth and fifth metatarsals. The transverse arch is 
composed of cuneiforms, cuboid and the five metatarsal bases. 

The arches of the foot are maintained not only by the shapes of bones as well as by 
ligaments; in addition, muscles and tendons play an important role in supporting the arches. 
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Joints of Lower Limb 
HIP JOINT 

• Type: synovial ball & socket. 

• Bones: head of femur with acetabulum of the hip bone. 

• Ligaments: 
- Capsular ligament. 
- Ilic-femoral ligament. 
- Pubo-femoral ligament. 
- lschio-femoral ligament. 
- Round ligament of the head of femur (ligamentum teres). 

Bryant's Triangle • 
In supine position: 

- Perpendicular line is dropped from each A.S.I.S. 

- Another perpendicular line is drawn from the greater trochanter 
to the 1st line. 

It is used to assess trochanteric displacement. 

N.B: This triangle is not disturbed in fracture shaft of the femur. 

Nelaton's line 
- It is the line Joining A.S.I.S. & ischial tuberosity. 

- Passes by the tip of greater trochanter. 
- In supra-trochanteric shortening, greater trochanter lies above the line. 

Sacrol,w,:rol'4 ligo11icn, 

.::J-piMW lir,amctll 

l «>.iaL htlic'~ty 
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rm]. 
o The neck of femur is mostly intra-capsular except for its postero-lateral 

part which is extra-capsular. 

o In coxa vara: the neck-shaft angle of femur is decreased. 
o Trendelenberg test is +ve in: 

• Paralysis of gluteus medius (not gluteus maximux). 
• Dislocation of the head of femur. 
• Coax vara. 

mi 
1) The greater sciatic foramen transmits the nerves supplying: 

- Tensor fascia lata muscle (superior gluteal nerve). 
- Gluteal muscles (superior & inferior gluteal nerves). 
- Hamstring muscles (sciatic nerve). 

Perinea! muscles (pudenda! nerve). 

2) Structures passing through lesser sciatic foramen include: 
o Tendon of obturator internus & nerve to obturator internus. 
o Internal pudenda! vessels & pudenda! nerve. 

KNEE JOINT 
• Type: synovial condylar. 

• Bones: lower end of femur, posterior surface of patella & upper end of 
tibia. 

A Poster,or cn.,eia11 hgamonl An1erior cruct~e 11gamen1 B 

lnfrapatollar told 

Patellar 
ligamen1 

Oundrloeps 
lemotls tendon 

Synovlal 
mem~ 

Poplrteus 
lend0t1 

Pale!la 

Oeep and auperloal 
lnfmpatenar borsa 

Antwior Posterior 
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• Fibrous Capsule : 

1) Posteriorly & on the sides: the capsule is attached to the articular 

margins of the tibial & femoral condyles, the inter-condylar line of 
femur and head of fibula. 

2) Anteriorly: the capsule is deficient being continuous with and 

replaced by three structures. From above downwards, they are : 

► Tendon of quadriceps. 
► Sides of patella. 
► Ligamentum patellae. 

• Extra-capsular supporting ligaments: 
~ ~ 

I 

Anteriorly Posteriorly Medially Laterally : 
. ' 

Ligamentum patellae & 
patellar retinacula 

Oblique popliteal 
ligament 

lnte<condylar notch-......,;.-- -­

Med1al cornJyle of lemur·--';;;...;...-

Posterior cruclate llgament 

A. Posterior View 
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Tibial collateral 
ligament 

Fibular collateral 
ligament 

~Lateral epioondy1e 

Anterior cn,clate ligament 

-;;.,,,..;..=r..-- Lateral condyle of femur 

iiiiiiii-r.-:- Pos1llrior meniscoflfflOl'II Jlpment 

f Fibular collalmll ligament 

v-=-""T!'ff"'-- superior llblofibular 
joint 

Head of fibula 



• Intra-capsular structures: 

Paired 4 Single 

2 menisci 

2 cruciate ligaments 

2 menisco-femoral 

Transverse ligament 

Tendon of popliteus 

Infra-patellar pad of fat 

Synovial membrane 

lntercondylar Iossa ----. 
Posterior displacement 

or tbla on fixed femur 
,es1ticted by posterior 

cruciate ligament 

PosterlOf' cruciate- --. 
ligament 

Ant9fl0I 

Antonc>t displacement 
of tibia on fixed ~ 
restricted by anterior 
cruclate ligament 

Po.steno, 

• N.B. Housemaid's knee is the inflammation of pre-patellar bursa. 
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ANKLE JOINT 
• Type: synovial hinge. 

• Bones: lower ends of tibia, fibula & talus. 

• Ligaments: medial ligament (deltoid ligament) & lateral ligament. 

T ALO-CALCANEO-NAVICULAR JOINT 
• Type: synovial ball & socket. 

• Bones: talus, calcaneus & navicular bone. 

• Responsible for eversion & inversion . 

NB: THE PATELLA: 
• Patella has inherent tendency to dislocate laterally. The natural mechanism to 

prevent this is attachment of vastus medialis on patella extension more 
distally. 

IMPORTANT REGIONS OF LOWER 
LIMB 

Popnteal rossa---.-­
(postetlO' 10 knee) 
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Femoral Triangle 
It is a sub-fascia/ space occupying the front of the upper 113 of the thigh just 

below the inguinal ligament. • 

Femoral: Nerve I 
I 

I Artery 
Vein 

BOUNDARIES: 

• 
• Laterally: medial border of 

sartorius. 

• Medially: medial border of 
adductor longus (so the muscle 
also shares in the floor). 

Lymptlalics 
I 

1J1en1 cuwieous 
nerve of 1tvgh _ 

11,acus 

Tendon of p,oas 

• Base: inguinal ligament (Poupart's ligament). Adducto, fongus 

• Apex: meeting of sartorius & 
adductor longus (beginning 
of Hunter's canal). 

FLOOR: 

Ven 
Canal 
Speimaoc COid 
emerging lhrOIJOh 
Ulet~ t191'ni1 nng 

• 
From medial to lateral: adductor longus, pectineus, psoas major & 
iliacus muscle. 

ROOF: 
1. Skin. 
2. Superficial fascia consisting of fatty layer & membranous layer just a 

fingerbreadth below inguinal ligament. 
3. In between there are: 

o Superficial branches of femoral artery: superficial epigastric, 
superficial external pudenda! & superficial ci rcumflex iliac. 

LOWER LIMB ii• 



o The "T" shaped superficial inguinal lymph nodes. 

o Great saphenous vein & the ilia-inguinal nerve. 
4. Deep fascia containing the saphenous opening (which is a defect in the 

fascia covered by cribriform fascia). • 

CONTENTS: 
1) Femoral artery & its branches: profunda femoris & deep external 

pudenda!. 
N.B: The femoral artery bisects the triangle .• 

2) Femoral vein & its tributaries. 

3) Femoral sheath: surrounding the upper 4 cm of femoral vessels. 

4) Femoral nerve: outside the sheath, but femoral branch of genito-femoral 
nerve is inside the sheath. • 

5) Deep inguinal LNs. 

N.B: ~ structures are arranged from anterior to posterior as: femoral 
" 1c-Q artery, femoral vein, profunda femoris vein & profunda femoris artery. 

Femoral Sheath 
Femoral norve 

Anlerlor supenor 
l11ac spine---"--

lhacus rascia--...1..i~~~ ;rJ.:: ...i,,,_..,,...---,,.... 

Inguinal hgamont---1----i...1~~~ 

Femoral anery---t-=-~'-"':--~~ 

Fascia lala 

A Anterior view 

DEFINITION: 

lllacus muscle} lli 
Psoas tendon opsoas 

Psoos minor tendon 

Femoral vein 

Deep inguinal lymph node 
(Cloquet node) 

Fomortll canal 

Peotineal ligament 

Femoralnng 

Lacunnr ligament 

Fascia lata 

Deep inguinal lymph nodo 

Femoral sheath 

Saphenovs e>pening 

Great saphenous vern 

It is the funnel shaped fascia! sleeve which encloses the upper 4 cm of 
the femoral vessels. 

FUNCTION OF THE FEMORAL SHEATH: 
It allows easy & smooth gliding of the femoral vessels during flexion 
and extension of the thigh at the hip joint. 
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BOUNDARIES & EXTENT 
• Site: below the middle part of Poupart's triangle. 
• Shape: conical. 

• Size: 4 cm long laterally & 1 cm medially. 

• Anterior Wall: fascia transversalis. 

• Posterior Wall: fascia iliaca. 

COMPARTMENTS 
• 2 antero-posterior septa divide the sheath into 3 compartments: 

• Lateral Compartment: contains the femoral artery & the femoral 
branch of genito-femoral nerve. 

• Middle Compartment: contains the femoral vein. 
• Medial Compartment: the femoral canal. 

Antenor superior 
iliac spino 

lateral cutaneous 
nerve of thigh 

Fascia 

Inguinal ligament 

tranaversalia ---11--~~"''-' 

Fascia iliaca 

Femoral nerve 
Artery 
Vein 
Canal 

External rin9 
with emerging 
spermatic cor~ 

• lacunar ligament 

Pectineus 
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Femoral canal 
I 

Compartments 
of the femoral 
sheath: 

~~ ... ~~"'{._ lateral-:-..J,-!,-----:-...!...--lf!!-:.... 
Intermediate --'-I',--;--':,...,,....:,,,--~ ::..........:~ 

Medial-\ -':-->:--->:--':-':+--5.;-~~----'--.f..,. 

Great saphenous vein 

INLET (FEMORAL RING): 
- It is the mouth of the femoral canal in the abdomen. 

- It is closed by a plug of fat called femoral septum. 

- Boundaries of femoral ring 
• Anterior: Poupart's ligament (inguinal ligament). 
• Posterior: Cooper's ligament (pectineal ligament). 

• Lateral: Femoral vein . 

• 
• Medial: Sharp crescentic margin of Gimbernat's ligament 

(lacunar ligament). 
N.B. Inguinal ligament, lacunar ligament & reflected part of inguinal 

ligament are attached to pubic tubercle 

OUTLET (SAPHENOUS OPENING) : Covered bycribriformfascia. 

LENGTH: 1.s cm. 

SHAPE: Funnel shaped. 

CONTENTS: LN of Cloquet, lymphatic vessels & areolar CT fat (fat distribution 
in femoral canal is higher in the upper part). 

POINT~ OF ~URGICAL IMPORTANCE 
a- Femoral ring is wider in females because they have wider pelvis, smaller 

vessels & weaker ligaments ➔ higher incidence of femoral hernia in females. 

b- Femoral hernia descends first downwards in the femoral canal, then forwards 
through the saphenous opening. Later on, if it becomes larger it curves 
upwards & laterally in the direction of the A.S.I.S. (this is because of the 
attachment of Scarpa's fascia to fascia lata at a finger's breadth below the 
inguinal ligament. • 

c-Abnormal obturator arter (see vascular anatom ). 
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Hunter's Canal (Adductor or 
Sub-sartorial Canal) 

SITE: Middle ½ of the thigh. It begins at the apex of femoral triangle & ends 
at the opening in adductor magnus muscle .• 

BOUNDARIES. 
► Roof: a strong fibrous membrane on which lies the sartorius muscle. 
► Floor: adductor longus & magnus muscles 
► Lateral wall: vastus medialis. 

CONTENTS 
1. 
2. 
3 . 

Femoral vessels: the vein at first is behind the artery then lateral to it. 
Descending genicular artery: from femoral artery (anastomtica magna). 
Nerve to vastus medialis: lateral to the vessels. 

• 4. Saphenous nerve: crosses the vessels from lateral to medial side. 

~URGICAL IMPORTANCE: 
To decrease bleeding in above knee amputation, we ligate the femoral 
vessels in the canal 6y dividing the sartorius & its fascia. 
However, if there is arteriosclerosis, there is no need for ligation. 

Sub-sartorial (Add uctor) canal 

Rectus femons 
Vastus med1ahs 

Sartorius 
Saphenous nerve 

Femoral artery and 
vein and nerve 

to vastus med,alis 

reat 
saphenous vein 

Adductor longus 

Gracilis 

Sem,membranosus 

.-r-~ 

Vastus laterahs 

Vastus intermed,us 

Profunda femons 

Short head of biceps 

Sc1at1c nerve 

Long head of biceps 

Semitendmosus 
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Popliteal fossa 
BOUNDARIES: 

1. Upper lateral: biceps femoris. 
2. Upper medial: semitendinosus & 

semimembranosus muscles supplemented by 
the sartorius, gracilis & adductor magnus. 

3. Lower lateral: lateral head of gastrocnemius 
supplemented by the plantaris muscle. 

4. Lower medial: medial head of gastrocnemius. 

ii1M4·W+Mi 

Semimembranosus 

Semllendlnosus 

Long head of 
biceps lemons 

Plantaris 

== ~.i :-...= 
ROOF: ■l!IJY:l.b,IY,1,.,& iiiiHM1Wi'"ii 

The roof of the fossa is formed by: 
• Skin. 
• Superficial fascia containing: 

- The upper part of short saphenous vein. 
- Branches of posterior cutaneous nerve of thigh. 

• Popliteal fascia (deep fascia of the roof which is a downward extension 
of the fascia lata. It is pierced by saphenous vein). 

FLOOR: . 
1. Upper part: popliteal surface of femur. 

2. Middle part: back of the capsule of the knee joint. 

3. Lower part: fascia covering the popliteus muscle. The lower limit of the 
fossa is the distal border of the popliteus muscle. 

CONTENTS: . 
1. Lateral popliteal nerve (common peroneal nerve). 

2. Medial popliteal nerve (tibial nerve). 

3. Popliteal artery. 

4. Popliteal vein. 

5. Termination of the posterior cutaneous nerve of the thigh. 

6. Popliteal lymph nodes. 

All these structures are embedded in a variable amount of fat. 
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Stffl~ 
Blcepslemoril ( I) 
(SJ 

Brancll 
COIMUltal,ng 

'Mlllll'4ellor Tlblllnene 
o~-

Paplllul weln 

Popllleal lr1ely 

GrlClol 

Semllend'mosus 
LATERAL (2) 

Common r111u1ar MEDIAi. ~-Small MAI 
sapl,encusvm nerve 

Mecial lUIII Cornmurucatng 
11111.Ur(peror.al) CIDlDII- - Superficial Dissection 
c.ntrocnemiua, C..SlrOcnemlul, 
llltral head (SJ medlll head (3) 

Soltus(4) 

8. Poste,lo, View 

Deep Dissection 

--
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Structures around ankle 

RETINACULA 
There are two retinacula: extensor and flexor. These are formed by 
thickened deep fascia and their function is to maintain the position of long 
tendons crossing the ankle. 
Structures that pass anterior to the extensor retinaculum on the 
anterior surface of the ankle: (medial to lateral) 

• Saphenous nerve and great saphenous vein (anterior to medial 
malleolus). 

• Superficial peroneal nerve. 
Structures that pass deep to the extensor retinaculum (medial to 
lateral) [Tom Has Very Nice Dog & Pig] 

• Tibialis anterior tendon. 
• Extensor hallucis longus tendon. 
• Anterior tibial vessels. 
• Deep peroneal nerve. 
• Extensor digitorum longus tendon. 
• Peroneus tertius. 

Structures that pass behind the medial malleolus beneath the f/exor 
retinaculum (medial to lateral) [Tom Does Very Nice Hat] 

• Tibialis posterior tendon. 
• Flexor digitorum longus. 
• Posterior tibial vessels. 
• Tibial nerve. 
• Flexor hallucis longus. 
• Synovial sheaths of all the tendons. 

T1blol1• o 1e,10, 
(ltfldon I Mtlh) 

Inf •Attt'llOf' reHn.acut11m , -
1 

hr n1llu II rongua 
(lonc!on •h•ntll) 

I 

I 

FIH, haUuei. IOffg,,o 
(t•ndon ••11•) , 

Abd~ao• lla llucll ttndon 

t ;::::::-- . = I 

• LOWt:I{ L!Mjj 

- ~ 

Flt■• dlglton,m 
lonll"• 
(tendon •"cal ) 

Tlblalls po•1nlo, 
(It ,do• Jhea1~) 

llblalls 
po11-1e, 10, 
(le- (So, "t t>ll"J 

F~••· d19ironur\ 
I009"t 
( t"' oo, w 1e..)rt\) 

fl~• hal luck 
.1onou, 

(t •Mr,n 11"111111"-

Cel<•"ff 
t4t\do"' 
(~ cl Ill••) 

flttOr 
,■ll"aculu,n 

► ..-cor o-o,•cwum 
b,0.,,.3 P1u;cto 



BLOOD VESSELS OF LOW&_R LIMB 
Femoral Artery 

E.xlofnal illac:: lftefy--~~e;:==z~~~.-tt.~--lmem3l ~,ac anery -
SupeflOI' gluloaJ anory----1,.,<a.:,.--H 

Lawral CW'Ct611flllll klmOtlll art,wy _ .....,.....,....-., 

Mod0I csi;unnex fomoral a,ta,y - ""'-'"""-" 

BEGINS: As the continuation of external iliac 
artery behind the mid-inguinal point (. y 
between A.S.I.S. & symphysis pubis) 

ENDS: By becoming the popliteal artery by 
passing through an opening in the adductor 
magnus between its 2 insertions (10 cm ~ e 
knee joint). 9 

gURFACE ANATOMY: 
With the thigh flexed, abducted & laterally rotated: 

It corresponds to the upper % of a 
line drawn from the mid-inguinal 
point to the adductor tubercle. 

Inguinal ligament 

Midline 

\---Adductor hi1tu1 in 
adductor magnus 

~ ---Popliteal artery 

Adductor 1ubercle 
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Anteoor supeoor 
lilac spine---'.-

Extamal lltac artery 

1ngu111al llgament 

Lateral ctn:umnex 
femoral artery 

Ascending bl'ancl\ 

A. Anterior View 

BRANCHES: 

Femoral arte,y 
(cut) 

It is the main artery of the LL & also supplies part of the anterior abdominal 

wall. • 
A) 3 Superficial 

• 

• Superficial external pudenda! artery. 

• Superficial epigastric artery. 

• Superficial circumflex iliac artery. 

BJ 3 Deep 

• Deep external pudenda/ artery. 
• Deep femoral artery (profunda femoris artery): 

It arises from the postero-lateral aspect of the common 
femoral artery 2-4 cm distal to the inguinal ligament. 
It is the main supply to medial & posterior compartments 
of the thigh. 
It gives 6 branches: 

• Lateral femoral circumflex artery. 
• Medial femoral circumflex artery. 
• 4 perforating branches piercing the adductor 

magnus M. 

• Descending genicular artery (anastomtica magna): 
• - Enters into the collateral circulation around the knee. 

MRI LOWER LIMB 



Psoas 

Obturator extemus--x-~ ~t:"'.:'L\ 

Pectlneus~,;:.,,:::.~,.. 

Fi!moral artery 

Adductor Jongus 

Deep artery of Ullgh---................ , 
(l)loluncla femons 

artery) 

Fi!moral artery 

RELATIONS: 

Gluteus maxtmus 

Per!oraUng artenes 

o Common Femoral artery: (above origin of profunda femoris artery) 
Lies in the lateral compartment of the femoral sheath, so: 

• Medially is the femoral vein. 
• Laterally is the femoral branch of the genito-femoral nerve and 

femoral nerve. 
• Posteriorly it lies on psoas major and pectineus muscle. 

o Superficial Femoral artery: (below origin of profunda femoris artery) 
• Passes first in the femoral triangle. 

- Deep to it are the profunda vessels, pectineus & adductor 
longus muscles. 

- The femoral vein is first medial then behind the artery. 
• Then the artery passes in Hunter's canal. 

- It lies posterior to sartorius. 
- The femoral vein is first behind then lateral to the artery. 

EXPOSURE 
• The femoral vessels are best exposed by a vertical incision 15 cm long 

and centered over the mid-femoral point. 
• The deep fascia of the leg is incised and the artery is found lying lateral 

to the common femoral vein. 
• The contents of the inguinal canal are protected by upward retraction. 
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Clinical notes: 
, Femoral mlse: 

Felt at mid-inguinal point against iliopubic eminence. 
Weak femoral pulse with normal radial pulse ➔ Coarctation of aorta. 
Atherosclerosis or proximal emboli ➔ weak or absent pulse. 

, .\'ince the emora ar/erv is su Jer lcial in wsition ii is used or: 
I. Dye injection in the abdominal arteries ( e.g. aortic angiography). 
2. For coronary angiography: 

Route of the catheter: 
Femoral A. ➔ external iliac A. - > common iliac A. - > abdominal 
aorta ➔ thoracic aorta - > arch of aorta ➔ ascending aorta - > 
coronary ostia. 

■ Complication: thrombosis 

iii LOWER LIMB 

Therefore, dorsalis pedis pulse must be tested at the 
end of procedure. 



Pophteal artery 

Medial MCI lateral 
supenor genlcutar 
arteries 

Medtal and lateral 
tnrertor genlcular 
artenes 

Mtenor} . 
. -. ----Pos1erlaj Tibial arteries . .. r • 

BEGINS: As a continuation of femoral artery at the adductor hiatus. 

COURSE: It descends as the deepest structure in the popliteal fossa over 
the floor of popliteal fossa . • 

ENDS: 
At the lower border of popliteus muscle by dividing into 2 terminal branches: 
anterior & posterior tibial arteries . 

• BRANCHES: 
► Muscular branches (if supplies the extensor compartment of the leg). 
► 5 genicular branches. 

~URGll!AL IMPORTANCE: 

• 

a) Popliteal artery is the commonest site of peripheral arterial 
aneurysm due to: 

• Constant pulsation of the artery against the underlying 
adductor magnus may cause changes in the arterial wall. 

• Popliteal artery is fixed to the capsule of the knee joint by 
fibrous band just above the femoral condyles. This may be a 
source of continuous traction on the artery. 

b) Popliteal pulse is palpated easily when leg is semi-flexed. 
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Posterior Tibial Artery 
BEGINS: 

At the lower border of 
popliteus muscle as the 
larger of 2 terminal 
branches of popliteal 
artery. 

COURSE: 
It descends in the posterior 
compartment of leg, 
accompanied by posterior 
Tibial nerve, between 
superficial & deep calf 
muscles. 

ENDS: 
Deep to flexor retinaculum 
midway between medial 
malleolus & calcaneus by 
dividing into lateral & medial 
plantar arteries. 

BRANCHES: 
1. Muscular branches 

&nutrient artery of 
tibia. 

2. Circumflex fibular & 
peroneal arteries. 

3. Calcanean &medial 
malleolar arteries. 

- L OWER LIMB 

Adductor hiatus -.....-.fl-~ 

Superior medial 
genicular --J.'--w-1. 

Inferior medial 
genicular ___ ..,.✓ 

Posterior tibial 

Medial plantar 

Posterior View 

Superior lateral 
genicular 

Popliteal 

Inferior lateral 
genicular 

Anterior tibia1 

Fibular 

Perforating 
branch 

LateraJ plantar 



Anterior Tibial Artery 
BEGINS: 

At the lower border of Descending branch popliteus muscle as the from lateral fem oral Descending gentcula, smaller of the 2 terminal circumflex artery 
branches of popliteal 

Poplitea artery. 
Superior medial 

ENDS: Superior lateral 
genicular 

genicular 

In front of the ankle joint 
midway between the 2 Inf enor lateral Inf error medial malleoli by becoming the genlcular genicular dorsalis pedis artery. 

BRANCHES: recurrent 
1. Posterior and anterior 

tibial recurrent arteries. Anterior tibial 2. Muscular branches. 
3. Anterior medial 

malleolar artery. 
4. Anterior lateral 

Perforating branch of malleolar artery. 
5. Circumflex fibular fibular (peroneal) 

artery. 
Lateral malleolar 

Medial malleolar 

Lateral tarsal Dorsal artery of foot 

Medial tarsal 

Anterior View 
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• Dorsalis Pedis Artery 

BEGINS: As a direct 
continuation of anterior 
tibial artery in front of 
ankle joint. 

ENDS: In the sole by 
completing the plantar 
arterial arch 

BRANCHES: 
• Medial & lateral tarsal 

arteries. 

• 1st dorsal metatarsal artery. 

• Arcuate artery (gives the 2nd
, 3rd 

& 4th metatarsal arteries). 

Dorsalis pedis pulsation can be 
felt on the dorsum of foot 

lateral to the tendon of 
extensor hallucis longus 
against navicular bone. 

~urgical import anco: 

Perforating branch of 
fibular (peroneal) 

Lateral malleolar 

Pufonmng branch 
or p,aronoal anuy 

PHoneu1 \en1us _ 

• Dorsalis pedis a., is absent in 15 % of 
people and the arterial supply of the 
dorsum of the foot is carried out by 
perforating br. of peroneal a. 

Arteries of the sole 

• The arteries of the sole of the foot 
are derived from the posterior tibial 
artery. It splits into medial and 
lateral plantar arteries. 

• Medial plantar artery passes along 
the medial part of the sole of the foot 
and terminates by branching into 
digital branches. 

Dorsal artery of foot 

Superior and inforio, 
0X1er\SOI' rollnncul• 

Doruha ~111, anerv 

Tibi.alis anterior 

Exton■or halluds 
lon9us 

EKtonaor d1g11orum 
brevi1 alip 10 haUux 

• Lateral plantar artery becomes the 
plantar arterial arch which 
anastomoses by way of a perforating 
artery with dorsalis pedis artery. The 
arch gives rise to several metatarsal 
branches which split into digital 
branches. 

Plantar arteries and plantar arterial arch 
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IMPORTANT ARTERIAL ANASTOMOSIS IN 
THE LOWER LIMB 

A- Cruciate Anastmosis of the Thigh 
This anastomosis is placed on the back of the 
thigh a short distance below the greater 
trochanter and looks like a cross. 

It has 2 limbs: horizontal & vertical 
o Upper descending limb ➔ Superior & inferior 

gluteal arteries. 

o Lower ascending limb ➔ 1st perforating artery. 
o Medial horizontal limb ➔ transverse branches 

of medial circumflex femoral artery. 

o Lateral horizontal limb ➔ transverse branches 
of lateral circumflex femoral artery. 

Advantages of Cruciate anastomosis: 
It connects internal iliac artery with 
femoral artery. So, if external iliac is 
obstructed, the internal iliac artery can 
supply the thigh. 

~urgical importancg: 

Superior 
gluteal artery 

_-,.-Inferior 
gluteal artery 

- -Internal 

Posterior view 

pudendal artery 

Medial and lateral 
circumflex femoral 
arteries 

Deep artery 
of thigh 

• Cruciate anastmosis of the thigh connects internal iliac a. with femoral a. 
so, if external iliac a. is obstructed, internal iliac a. can supply the thigh. 

B- Anastomosis around the Knee Joint 
\l~-~r- fem0!al lllery 
~-~ Descending 

genk:ular 1119ry 

Musadoartaltd lnntft 

A. Anllrior View 

Saphenous lnntft 

SUperior lllldlll 
genlc:ul,r nry 

- Descending genicular branch of femoral artery. 
- Descending branch of the lateral circumflex femoral artery. 
- 5 genicular branches from popliteal artery. 
- Anterior and posterior tibial recurrent branches from the anterior tibial artery. 
- Circumflex fibular branch of the posterior tibial artery. 
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VENOUS SYSTEM OF LOWER LIMB 
The venous system of the lower limb is formed of superficial & deep systems 
according to the relation to the deep fascia & perforators to communicate both. 

FACTORS FACILITATING VENOUS RETURN: 
1- Deep veins are located in tight fascial compartment, when muscles contract, 

pressure inside the compartment rise causing compression on the veins. 
2- Soleus muscle contain blood sinuses. On contraction, it pumps this blood to 

the deep veins. 
3- Pulsations of accompanying arteries. 
4- Venous valves are of unidirectional flow. 
5- Negative pressure in the thoracic cavity. 

► The great saphenous vein is often chosen for venous cut-down in emergency. 
A small incision is made in-front of the medial malleolus. 
But, take care not to injure the saphenous nerve. 

► The great saphenous vein is ideally suited for coronary arterial graft as it is a 
muscular vein. 

It starts by: 
The Deep System 

1. Venae comittant with the anterior & posterior tibial arteries. 
2. Peroneal veins. 
3. Soleal venous plexus. 
➔ which together form the popliteal vein ➔ then the femoral vein. 

• 
The femoral vein: 

- Accompanies femoral artery through opening in adductor magnus. 
- In the adductor canal: saphenous nerve passes from lateral to 

medial superficial to it. 
- Passes anterior to the upper attachment of the pectineus muscle. 

~urgical import anee: 
• Deep system: its affection leads to 2r varicose veins 

The Superficial System 
Long Saphenous 

From medial part of the venous arch. 
- In front of the medial malleolus. 

In the medial side of the leg. 
- Postero-medial to the medial condyle. 
- Joins the femoral vein at the saphenous 

opening 4 cm below & lateral to the 
pubic tubercle. 

- It accompanies the saphenous nerve in 
the leg (might be injured during stripping 
operation ➔ anesthesia or 
hyperesthesia in medial side of the leg). 

~urgical importancg: 

Short Saphenous 
From lateral part of the venous arch. 

- Behind the lateral malleolus. 
In the lateral side of the leg. 

- Posterior to the popliteal fossa. 
- Joins the popliteal vein in the middle 

of popliteal fossa (sapheno-popliteal 
junction is variable, as short 
saphenous may open in the femoral 
or long saphenous vein). 

- It accompanies the sural nerve. 

• Long saphenous vein: used in CABG operation (as coronary graft) 
• Most common site for venous cut-down 
• Might be injured during "Stripping Operation" 
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Great saphenous vein 

Popliteal vein 

PosterlOt tibial vein 

A. Medlal View 

Veins 

Saphenofemoral 
Junction 

Superficial 
Venous 
System 

(1.) Normal Venous Drainage 

Femoral vein 

Pophteal vein 

artery 

Medial plantar 
vein 

Posterior arch 
ve,n Great saphel'lO'JS 

(2.) Venous Hypertension 

Vancose 
Veins 

@ -Saphenofemoral Incompetence 

@ -Perfortator vein Incompetence 

vein 

LOWER LIMB Mil 



3 superficial veins drain into the long saphenous: 
Superficial circumflex iliac. 

- Superficial epigastric. 

- Superficial external pudenda!. 

Other tributaries: 
Antero-lateral : from the thigh. 

- Postero-medial: from the thigh. 

- Vein of Leonardo da Vinci: from the calf. 

rl.m 
• Long saphenous is the longest vein in the body. 
• The commonest site for vene-section of long saphenous vein is anterior to the 

medial malleolus. 
• Long saphenous contains valves ➔ unidirectional blood flow. 

THE PERFORATORS 

•• They are provided by valves to allow the passage of the blood from the 
superficial system to the deep system. 

• They are variable in number & site. 

• The most fixed distribution: 

1. Above knee perforator 

- Between the lower third & middle third of the thigh. 

- It is called Hunter perforator as it is presents near to 
Hunter canal. 

2. Below knee perforator 

- Just below the knee. 

3. Ankle perforators 

- 2, 4 and 6 inches above medial malleolus. 

4. Lateral perforator 

- Between lower third & middle third of the leg. 

- The only one from short saphenous vein. 

• Above & below knee perforators can be called communicators as they join 
the long saphenous directly, while the ankle & lateral perforators join 
branches of long & short saphenous respectively. 

• Communicators = direct perforators. 

• Perforators = indirect perforators. 
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Greater sa~ vein (superficial) 
piing coovnon femoral veil (deep) 

Coovnon renmi vem at lhe saphenolemoral jllnction 

Superlicial citcumllex 

Anterolateral 
lhqilmJlaly 

Hunterian perforator(s) 
Poslenxneooi in proximal thigh 

Antm thigh veil thigh tnbutaty 

Dodd perforator(s) 
Greater saphenoos vein in distal thigh 

Boyd's perforator(s) 
below the knee 

Antmbranch Postm branch 

Cockett's perf orators 
Greater saphenoos vein of the posterior arch vein 

Oocsal att:h 
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LYMPH NODES OF LOWER LIMB 

ANATOMY OF THE INGUINAL LNs: 

'( 

" 

1 

A. AAlorlor-

They are present below the inguinal ligament and they consist of two groups: 

A-Superficial Inguinal Glands (superficial to fascia lata) 

1) Horizontal (transverse) group: 
- Site: 1 cm below & parallel to inguinal ligament. • 

- It receives lymph from 

• Skin from the umbilicus & the lower back. 

• Perineum. 

• Anal canal (lower part). 

Gluteal region. 

Genitalia: 

• In o: penis, scrotum and mucous membrane of 
anterior urethra. 

• In ~ : lower part of the vagina and vulva. 

Efferent: Up to axilla & down to the groin. 

2) Vertical group: 
• Runs along the saphenous vein. 
• Receives lymph from the entire lower limb. 
• The only glands in the body which may be normally palpable. 
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B-Deep inguinal lymph glands (Cloquet) 
• Deep to the fascia lata & on the inner aspect of the femoral vein 

(inside the femoral canal). 

• 2 - 3 in number. 

• It receives lymph from 
1. Superficial LNs. 

2. Lymph vessels running with the femoral vein. 
• It drains to the external iliac LNs. 

In the lymph drainage of the lower limb: 
- The deep vessels pass with the limb arteries. 
- The popliteal nodes receive afferents from the area drained by the small 

saphenous vein. 

Superficial lymph vessels 
from back of leg, heel 

and lateral margin of foo:..t ..,....r-

Cloquet's nodes 
in femOfal canal 

/ Superficial lymph 
vessels from 
glans penis 
or clitoris 

Deep lymph vessels 
from thigh and from 
popliteal nodes 

Popliteal nodes 
(in popliteal fossa) 

Deep lymph vessels 
from leg and foot 
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NERVES OF LOWER LIMB 

Femoral Nerve 

The femoral nerve is the largest branch of the lumbar plexus. It is formed from 
the posterior divisions of L2, L3 & L4 roots of lumbar plexus. 

COURSE: 

lllo-ingu,nal nerve -

Gen11olem0<al ___ _.. 
nerve 

Lateral cutaneous -­
nervo of tlllgh 

To1llacus 
muscle 

Femo,al--.r 
nerve 

Obturata nerve --------

To h.inoosacrat trunk 

T12 

L1 

L3 

It descends through the fibers of the psoas major, emerging from the muscle at 
the lower part of its lateral border, and passes down between it and the iliacus 
and behind the iliac fascia. 

It then runs beneath the inguinal ligament, into the thigh, and splits into an 
anterior division and a posterior division. 

Under the inguinal ligament, it is separated from the femoral artery by a portion 
of the psoas major. 

BRANCHES: 
4 to muscles: iliacus, sartorius, pectinus and quadriceps. 
3 cutaneous: intermdiate cutaneous nerve of thigh, medial cutaneous nerve of 
thigh and saphenous nerve. 
2 articular: branch to hip joint and branch to knee joint. 

INJURY 
o Inability to extend the knee (quadriceps femoris). 

o Sensory loss over the medial and intermediate aspects of thigh & the 
medial side leg. 
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-------'---- lnlemal oblique 

lllacus 

lltohypogastric nerve 

~M Femoral Mery 
in t1101ngulna1 nerve 

Medial circumflex femoral arter 

Pecttneus 

Sartonus 
Mluctor longus 

Rectus femoriS 
Adductor brevis 

Adductor brevis 
Descending branch of lateral 

circumflex femoral artery Obturalor nerve 

VastlJs lateralls 
Nerve to vastus medialtS 

vastus intenned1us 

Femoral artery 

Adductor magnus 

Rectus femotlS Gracills 

Netve~ Vein Saphenous 
Artery 

Great saphenous vein 

Anteromedial View 

THE SAPHENOUS NERVE 
o It is a branch of the femoral nerve in the adductor canal. 

o It leaves adductor canal under sartorius ➔ to medial side of the 
knee ➔ accompanies great saphenous vein. 

o It supplies sensation to the medial side of leg and foot up to ball of big 
toe. 

o It is the longest nerve in the body & can be used as nerve graft. 
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Obturator Nerve 

- It is a mixed nerve arising from the ventral divisions of L2, L3 and L4. 

- It enters the thigh through obturator canal. 

BRANCHES: 

- The Obturator nerve is responsible for the sensory innervation of the skin of 
the medial aspect of the thigh. 

- It is also responsible for the motor innervation of the adductor muscles of the 
lower extremity (external obturator, adductor longus, adductor brevis, adductor 
magnus and gracilis). 

INJURY 
• Mainly interferes with adduction of hip joint. 

• Rarely produces sensory loss. 

Aortle opening ----,-,--.,.;.-..:.,.=;~ ~ l I/J . 
. ~ .....---O0p/lragm 

lllolngulnal ne 

lllohypogastrtc nervo 

laltral Cl/taneotl$ ntrve of thigh 

Ftmoral nerve 

lumbosacral trunk 

Gray raml oommllllcanles 

I 

Gtnftolemoral ~ branch 

nerve ~ moral branch1--

Anterior View 

M LOWER LIMB 

,.._..,._..,._;..--lllolngutrol nerve 

ouaintus lumborum 

Plo3smajo, 

le trunk and gangllon 

CU$ 

lateral cutaneous nem ol thigh 



Sacral Plexus 

..---L• ........ ...------ LS 
_,..;...;,wnr-......::.:;iiiir-- SI Anterior raml ol 

,-.....:..,;;..:;;.----=~--S2 allClal plexus 
ll~,iiii;:----=:=.iiiinr----=~--SJ 

:7'l~r'-;r-:..::...--~ 

PulNc aymphysis 

LICunal lgamenl 

Peden pubis 

• Lies on the posterior wall of the pelvis in front of piriformis muscle. 
• Formed by lumbo-sacral trunk (L4 & L5) and ventral rami of S1, S2, S3 & part of the ventral ramus of S4. 
• Branches From The Ventral Divisions 
➔ Nerve to quadratus femoris & gemellus inferior (L4, LS & S1 ). 
➔ Nerve to obturator internus & gemellus superior (LS, S1 & S2). 
➔ Pudenda! nerve (S2, S3 & S4). 
➔ Muscular branches to levator ani, coccygeus & sphincter ani externus (S4). 
➔ Pelvic splanchnic nerve (S2, S3 & S4 ). 

• Branches From The Dorsal Divisions 
➔ Nerve to piriformis (S 1 & S2). 
➔ Superior gluteal nerve (L4, L5 & S1 ). 
➔ Perforating cutaneous nerve (S2 & S3). 

• Branches that arise from both Ventral & Dorsal Divisions 
➔ Sciatic nerve: divides into: 

- Tibial nerve (medial popliteal) from ventral divisions of L4, LS, S1 , S2 & S3. 
- Common peroneal (lateral popliteal) from dorsal divisions of L4, LS, S1 & S2. 

➔ Posterior femoral cutaneous nerve from the ventral divisions of S2, S3 & dorsal divisions of S1 & S2. 
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~lCQ Sciatic Nerve 

SUperiof gh.Ceal nerve 

Nerve to plrdormls 

e Coolmon 
Sciatic nerve il\ll;lr nerva 

Tiblal nerve 

\,-..:::5!:;;::</ Uk,/ '==-------,----",,:,,,.Pelvic sptanchnlc nerves 
(paras'jmpathelk) 

Pudenda! nerve 
Anterior view 

COURSE: 
o Largest branch of sacral plexus (L4, L5, S 1, S2 & S3). 

o Leaves the pelvis through greater sciatic foramen below the piriformis & 
descends in the gluteal region. 

o It extends from the inferior border of the piriformis muscle to the lower½ of 
the thigh. 

o It is crossed obliquely by the long head of biceps femoris muscle. 

o It ends by dividing into common peroneal (lateral politeal) & tibial (medial 
popliteal) nerves. 

N.B. Sometimes the nerve divides in the pelvis & tibial nerve takes the 
same course of the sciatic nerve. 

BRANCHES: 
► Muscular branches to: 

a. Biceps femoris c. Semimembranosus 

b. Semitendinosus d. lschial part of adductor magnus 

► 2 terminal divisions 
N.B. 
- The nerve is likely to be injured in posterior hip dislocation. 

- Injury of the nerve below mid-thigh ➔ intact hamstring muscles. • - it has blood supply from gluteal A. 
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~urgieal not~~= 
, Blood su I of sciatic N : 

It has blood supply from a special artery called companion artery of 
sciatic N., which is a branch from inferior gluteal artery. 
When the sciatic nerve is cut in above knee amputation, the companion 
artery is secured & ligated to avoid profuse bleeding. 

, Intra-gluteal injection: routinely gluteal region is used for I.M. injection as 
it provide large area of absorption. 

In ·ection in: 
1. Superomedial: endangers superior gluteal N. & Vs. 
2. Inferomedial: sciatic N. & inferior gluteal N. and Vs . 
3. Inferolateral: may endanger the hip joint. 
4. Therefore, superolateral is a safe site just postero-inferior to ASIS 

, All branches of sciatic nerve emerge from med. side except nerve to short 
head of biceps so incision is done on the Lat. side 

Inferior PinrCKmls 
gluteal artery 

Internal --r:,~-i&;~~i~;... 
Jeodal artery u~"'"'"..__ 

Brancllos~ 
gluteus maximus 

>o\i 

1st 

1~' 
I 

2nd 
Perfocahng arteries 

Pophteal artery 

Sc,auc nerve 

common 
f;t>ular nerve 

'O\'tflOI Ml"'t0./1 
,..,tot l'lt~~~ 

( 

~:M~ 
rt/. '1-( ll!'J 

S-ll"NIO' ~NI ,_,. 

Ot.!11!1 QI f'M 
tt-tt~ "'" Ot"• ) 

B,tfl(.ll l10ft'l l1Uttal 
1~1 (11 Wt.< N(,'t 

Ll b<IC>l ""°'1 ffd 
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It is purely sensory. 

ORIGIN: from sacral plexus (S2, S3 & S4). 

COURSE: 
► Leaves the pelvis through greater sciatic foramen below the piriformis. 
► Crosses dorsal to sacro-tuberous ligament. 
► Re-enters through lesser sciatic fora men. 

EN OS: In the pudenda! canal by dividing into perinea! nerve & the dorsal nerve 
of the penis (or the clitoris). 

Common Peroneal Nerve 
(Lateral Popliteal) 

ORIGIN: One of the 2 terminal divisions of the sciatic nerve at the middle of 
the back of the thigh. 

EN OS: By dividing into: 

1. Anterior Tibial nerve (deep peroneal): supplies anterior compartment of leg. 

2. Musculo-cutaneous nerve (superficial peroneal): supplies lateral 
compartment of leg & sensations over the front of lower part of leg. 

BRANCHES: 
1. Lateral cutaneous nerve of the calf. 

2. Articular branches to knee joint.. 

3. Terminal branches. 
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Tibial Nerve 
(Medial Popliteal) 

NtMIOQISll~iemuJ -1ii-,iirr-r,;..;.=r-,;ca 
medtalhe.tcl 

MEOIAl 

Ptlllrior View 

Nemt u,~-laleral I.a 
~"Ill 

......--Plan!Ma 
LATERAL 

ORIGIN: The larger of the 2 terminal divisions of the sciatic nerve. 

ENDS: At distal border of popliteus where it continues as posterior tibial nerve. 

BRANCHES: 
1. Sura I nerve. 

2. Muscular branches to: gastrocnemius, soleus, plantaris and popliteus. 
3. Articular branches to knee joint. 
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Coccygeal Plexus 

It formed by : 
,,. Ventral ramus of S4. 

► Ventral ramus of S5. 

► Ventral ramus of coccygeal nerve. 

• The nerves unite in front of coccygeus muscle to form the coccygeal plexus. 

• The plexus gives origin to ano-coccygeal nerve; this nerve pierces the 

sacro-tuberous ligament to supply skin overlying the coccyx. 

Dermatomes of the lower limb 

u 

L5 

Mi LOWER LIMB 

S4 

S2 

l3 

L4 

l5 

l 4 



MUSCLES OF LOWER LIMB 

Front of the Thigh 

• All are extensors of knee & supplied by femoral nerve. 
• The ilio-psoas flex the hip. 

SARTORIUS 
Origin 
Anterior superior iliac 
spine (A.S.I.S.). 

Insertion 
Upper part of 
the medial 
surface of the 
tibia (S.G.S.T.). 

' 

Nerve Supply , Action 

Femoral nerve. 

Gracllls 

.-...-Semltendlnosus 

Tailor's position 
(cross leg position): 
flexion of both hip & 
knee joints. 

Abduction & lateral 
rotation of thigh & 
medial rotation of leg. 

a.--~)··r:-. 
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QUADRICEPS FEMORIS 
(RECTUS FEMORIS & 3 VASTI) 

• - Insertion: Patella (by common tendon which extends as patellar ligament). 

Nerve supply: Femoral nerve. 

- Action: the whole muscle is the main extensor of the knee. 

The rectus femoris is a/so flexor of hip joint. 

RECTUS FEMORIS 
Origin Insertion 

See Before 
Straight head: anterior 
inferior iliac spine. 

Reflected head: 
groove above 
acetabulum. 

V ASTUS MEDIALIS 
Origin Insertion 
Medial lip of the linea See Q. femoris. 
as ra. 

VASTUS LATERALIS 
Origin Insertion 
Lateral lip of the linea See Q. femoris. 

as ra. 

VASTUS INTERMEDIUS 
Origin Insertion 
Upper½ of the See Q. femoris. 
anterior & lateral 
surface of the femur. 

- LOWER LIMB 

Nerve Sup ly 
See Before 

Nerve Supply 
See before. 

• 
Flexion of the hip 
& extension of 
the knee. 

Extension of the 
knee. 

Nerve Sup ly Action 
Femoral nerve. Extension of the 

knee. 

Nerve Supply Action 
Femoral nerve. Extension of the 

knee. 



Tenser I 

8 

~~ 
(QJIJ 

~ ~,i--- Adductor bmis 
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Medial Side of the Thigh 
(The Adductor Group) 

• These muscles arise from pubic bone. 

• All are supplied by obturator nerve except pectineus (by obturator nerve 
and femoral nerve). 

• Action: adduction of the hip joint. 

Fot perba1ing arterlas 

GRACILIS . 
Origin Insertion I Nerve Supply Action 

Conjoint ramus 
(inferior pubic ramus 
& ischial ramus). 

PECTINEUS 

Upper part of the 
medial surface of 
the tibia (behind 
sartorius). 

Obturator nerve. 

• 
-Adduction & 

flexion of the 
thigh. 
Flexes & rotate 
the leg medially 

Origin Insertion Nerve Supply Action 

Pectineal surface of 
pubis. 

Mil LOWER LIMB 

Below lesser 
trochanter. 

Obturator nerve & Adduction of the 
femoral nerve. hip joint & flexion 

of the thiqh. 



ADDUCTOR BREVIS 
• • Insertion I Nerve Sup ly Action 
Body & inferior ramus Linea aspra. 
of the pubis below 
adductor longus. 

ADDUCTOR LONGUS 
Origin Insertion 
Front of the body of Linea aspra. 
the pubis just below 
pubic tubercle 
(rounded tendon). 

ADDUCTOR MAGNUS 

Obturator nerve. Adduction of the 
hip joint. 

• • • 
obturator nerve. Adduction of the 

hip joint. 

Origin Insertion Nerve Supply Action 
Adductor part: Linea aspra. 
conjoint ramus 
(inferior pubic ramus Adductor 
& ischial ramus). tubercle. 
Hamstring part: lower 
lateral part of the 
ischial tuberosity. 

Obturator nerve. Adduction. 
Sciatic nerve. Extension of the 

hip joint. 

Adductor brevis Adductor longus Adductor magnus 

~urgical importanco: 
Spasm of adductors of thigh (spastic paraplegia) can be relieved 
by surgicaf_division of obturator nerve. 

LOWER LIMB I■ 



Back of the Thigh 
(Hamstring muscles) 

Common features: 

• - They arise primarily from the ischial tuberosity. 
- They are supplied by the sciatic nerve. 
- They flex the leg (knee) and extend the thigh (hip). 

_, [ Gluteus medlus 
t) 

t !' 1\ o Gluteus max1mus 

~ l u.,, ... ,1rac, 

........ .........,_.-_Sem,tend,nosus 

Biceps lemons 

Semtmemnranosus 

I 

SEMITENDINOSUS 
, . 
Lower medial part of 
the upper area of 
ischial tuberosity (with 
long head of the 
biceps). 

Insertion 
Surface of the 
tibia (behind 
gracilis). 

SEMIMEMBRANOSUS 
Ori in 
Upper lateral part of 
the upper area of 
ischial tuberosity 

MUI LO WER LIMB 

Insertion 
S.G.S.T. tibia 

/.,.,c...,_,_-Obhque pophteal 
lfgamen1 

Nerve Supply : Action 
Sciatic nerve. Flexion of the leg 

(knee) and 
extension of the 
thigh (hip). 

Nerve Su I Action 
Sciatic nerve. Flexion of the leg 

(knee) and 
extension of the 
thi h hi . 



BICEPS FEMORIS 
Origin 
Long head: with 
semitendinosus. 
Short head: linea 
as ra. 

Insertion 

Head of fibula. 

~urgicaf import anco: 

Nerve Su ly Action 
Sciatic nerve. Flexion of the leg 

(knee) and 
extension of the 
thi h hi . 

Injury of lateral popliteal nerve should be avoided as it is closely 
related to medial border of biceps tendon. 

Gluteal Region 

TENSOR FASCIA LATA . 
Origin 
Anterior part of the 
outer lip of the iliac 
crest. 

Insertion 
Ilia-tibial tract. 

8. lltml Yllw 

Nerve Supply · Action 
Superior gluteal 
nerve. 

- 11cete11 

I/ T.- tlldN llllt 

Abduction & 
maintains the 
extended knee. 
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3 GLUTEAL MUSCLES. 

~"' glneus ma.mus 
IO iliCIGII lrael 

lloot!blll tmct 

GLUTEUS MAXIMUS 

A 

ntemus 

Gteate<SO.'.lhC 
toramont>e:ow 
pnfoims 

Gemelus 1ntaror 

Origin Insertion Nerve Supply I Action 

Hip bone behind the Gluteal tuberosity Inferior gluteal 

posterior gluteal line & & ilia-tibial tract. nerve. 
back of the sacrum. 

GLUTEUS MEDIUS 

Extension of the 
hip joint & rotate 
the thigh laterally. 

Origin Insertion Nerve Supply Action 

Hip bone between 
anterior & posterior 
gluteal lines. 

Back of greater 
trochanter. 

GLUTEUS MINIMUS 

Superior gluteal 
nerve. 

Abduction, medial 
rotation of the hip 
& standing on 
one limb. 

Origin Insertion Nerve Supply Action 

Hip bone between 
anterior & inferior 
gluteal lines. 

-LOWER LIMB 

Front of greater 
trochanter. 

Superior gluteal 
nerve. 

Same as gluteus 
medius. 



6 HIP LATERAL ROTATORS 

A 

Glute41s mlnlmus 

~ -----+-Greater sciatic 

mtemus 

Greater sciatic 
fo,amenbetow 
piriformls 

foramen above 
piriformis 

~-----,--- P,riformis muscle 

emellus mfenor 

OBTURATOR EXTERNUS 
Origin Insertion Nerve Supply Action 
Outer surface of the 
obturator foramen & 
membrane. 

Trochanteric 
fossa of the 
femur. 

Obturator nerve. Lateral rotation of 
the thigh. 

PIRIFORMIS 
Origin • • Nerve Supply 

Anterior surface of 
the middle 3 pieces 
of sacrum 

Upper border of S1 & S2. 
the greater 
trochanter. 

OBTURAT0R INTERN US (See above) 

SUPERIOR & INFERIOR GEMELLI 
Origin Insertion 

Upper & lower With obturator 
margins of the lesser intern us. 
sciatic notch. 

QUADRATUS FEMORIS 
Origin 
Lateral border of 
ischial tuberosity. 

Insertion 
Quadrate 
tubercle of the 
femur. 

Nerve Supply 
Superiorly: nerve to 
obturator internus. 
Inferiorly: nerve to 
quadratus femoris. 

N Supply 
Nerve to 
quadratus 
femoris 

Action 
Lateral rotation 
of the thigh. 

Action 
Lateral 
rotation of 
the thigh. 

Action 
Only Lateral 
rotation of the 
thi h. 
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• • 
Front of the Leg 

These include: tibialis anterior, extensor digitorum longus & extensor hallucis 
longus. 
They are all supplied by deep peroneal nerve. 

Patella (T2) ll 

•-tlfacl / 

Patellar ligament (11) -----.--­

_:.....;;.;;;;.:;,a~-nbJal tuberoslty (1) 

Tiblalls antetiOr (9) 

Extensor dlgltorum longlJS 

Extensor dlgltorum longus \ 

Extensor halluc.s longus \ 

Superior extenSOf retlnaculum ~ 

Inferior extensoc rellnaculum ,/ ._: 

Extensor dig1torum brevis 

B. Antenor View 

Medial surface ol tibia (4) 

f Medlal rnalleolus (6) 
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TIBIALIS ANTERIOR 
Origin Insertion Nerve Supply 
Upper½ of the lateral Medial cuneiform. Anterior tibial 
surface of the tibia . nerve. 

EXTENSOR DIGITORUM LONGUS 

Action 
Dorsiflexion & 
inversion of the 
foot. 

Origin Insertion Nerve Supply Action 
Upper ¾ of anterior Extensor 
surface of the fibula. expansion into 

middle & distal 
phalanges of 
lateral 4 toes. 

Anterior tibial 
nerve. 

EXTENSOR HALLUCIS LONGUS 

Dorsiflexion of 
the foot & 
extension of 
lateral 4 toes. 

• • • • Nerve Su ply Action 
Middle 2/4 of the 
anterior surface of 
fibula. 

Base of the 
distal phalanx Anterior tibial 
of the big toe. nerve. 

Dorsiflexion of 
the foot & 
extension of 
the big toe. 

PERONEUS TERTIUS 
Ori in 
Lower ¼ of the 
anterior surface of the 
fibula. 

• • 
5th metatarsal 
bone. 

Nerve Su ly Action 
Anterior tibial 
nerve. 

Dorsiflexion & 
eversion of the 
foot. 

PERONEUS LONGUS 
• • Insertion Nerve Supply • 
Upper ½ of the lateral Medial cuneiform Musculo- Eversion & 
surface of fibula. & base of the 1st cutaneous nerve. support of the 

metatarsal. arches of the 
foot. 

PERONEUS BREVIS 

Lower ½ of the lateral 
surface of the fibula. cutaneous nerve. 
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A 

Medial head or 

MedilJJ 

Back of the Leg 
(Supetficial Group) 

Lateral head of gasttocnemlus 

Pophteal vessels and tibial nerve 

~ trocnemius 

CaJcaneal tendon 

C81Ca1'leus 

GASTROCNEMIUS 

• • 
Medial head: popliteal 
surface of the femur 
above medial condyle. 

Lateral head: lateral 
epicondyle of the femur. 

- LOWER LIMB 

• 
Tendo-achilis 
attached to mid­
back of 
calcaneus. 

Nerve Supply ' Action 
Medial popliteal 
nerve. 

Flexion of the 
knee & plantar 
flexion of the 
ankle. 



(deep to gastrocnemius) 
Origin Insertion Nerve Su ply Action 
Soleal line of tibia & Tendo-achilis. 
upper ½ of the back of 

Medial popliteal & Plantar flexion of 
the fibula. tibial nerves. the ankle. 

~URGICAL IMPORTANCE: 
• Soleus contains a large valveless venous plexus (peripheral heart), which is a common site for DVT. 
• Soleus has double nerve supplyhso in treatment of intermittent claudication, we should cut bot nerves. 
• Tibial vessels & nerve lies deep to it. 

PLANT ARIS 
Origin 
Popliteal surface of 
femur above the 
lateral condyle. 

POPLITEUS 
Origin 
Popliteal groove of 
the femur (intra­
capsular inside knee 
joint). 

Insertion Nerve Su pl 
Posterior surface Medial popliteal 
of calcaneus. nerve. 

(Deep Group) 

Insertion 

Back of the tibia 
above soleal line. 

Nerve Supply 

Medial popliteal 
nerve. 

TIBIALIS POSTERIOR 
Origin 
Back of tibia, fibula & 
inter-osseous 
membrane. 

Insertion Nerve Su ply 
Tuberosity of Posterior tibial 
navicular bone & nerve. 
all tarsal bones 
except talus. 

FLEXOR DIGITORUM LONGUS 
Ori in 
Back of the tibia 
(medial to vertical 
line. 

Insertion Nerve Su I 
Distal phalanges Posterior tibial 
of lateral 4 toes nerve. 

lantar surface . 

FLEXOR HALLUCIS LONGUS 
Origin 
Back of the fibula 
(lateral to the crest). 

, Nerve Supply 
Distal phalanx of Posterior tibial 
the big toe nerve. 

lantar surface . 

Action 
Flexion of the 
knee & plantar 
flexion of the foot. 

Action 
Flexion & medial 
rotation which 
accompanies 
flexion (unlocking 
of knee joint). 

Action 
Plantar flexion & 
inversion & 
support of 
arches of foot. 

Action 
Plantar flexion of 
foot & flexion of 
lateral 4 fin ers. 

Action 
Plantar flexion of 
foot & flexion of 
the bi toe. 

LOWER LIMB . 



Ttbiahs 
posterior 

Flexor 
dtg1ton.n---.1~• 

longus 

Flexor hal~is:--~~~ 
lo19JS 

Med;at 

Groove on---••• 
medsnl 

malleo~ 

Tube<osi1y of 
navacular 

Med.al 
CtKleifonn 

•41 LOWER LIMB 

Soleal 

Origin of flexor 
digrto,um longus 

posterior 

Or.gin of flexor 
hallucis longus 

Lateral 

Groovu on ,nfottor 
-- surface of talus 

Groove on .-.ferior 
surf ace of sustentacutum 
tah of calcaneus bone 
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