


GROSS ANATOMY OF 

By

Assistant Professor, Department of Anatomy

Khyber Girls Medical College Peshawar 



THE ANTEROLATERAL ABDOMINAL WALL

ÅThe abdominal wall enclosesthe abdominalcavity and can be divided into anterolateral and

posteriorsections. Theabdominalwall:

ÅFormsa firm, yet flexible boundarywhich keepsthe abdominalviscerain the abdominalcavity

andassiststhe viscerain maintainingtheir anatomicalpositionagainstgravity.

ÅProtectsthe abdominalviscerafrom injury.

ÅAssistsin forcefulexpirationby pushingthe abdominalvisceraupwards.

ÅIs involvedin anyaction(coughing,vomiting,defecation)that increasesintra-abdominalpressure.

ÅThe anterolateral abdominal wall consists of four main layers (external to internal): skin,

superficialfascia,musclesandassociatedfascia,andparietalperitoneum.





SURFACE ANATOMY CONTD

ÅThe abdomen is a large area, and so it split into nine regionsςthese are useful

clinically for describingthe location of pain, location of visceraand describingsurgical

procedures. Thenineregionsareformedby two horizontalandtwo verticalplanes:

ÅHorizontalplanes:

ÅTranspyloricplaneςhalfway between the jugular notch and the pubic symphysis, approximatelythe

levelof the L1 vertebrae.

ÅIntertubercularplaneςhorizontalline that runsbetweenthe superioraspectof the right and left iliac

crests.

ÅVertical planesςrun from the middle of the clavicleto the mid-inguinalpoint (halfway

between the anterior superior iliac spineof the pelvisand the pubic symphysis). These

planesarethe mid-clavicularlines.





THE NINE REGIONS OF THE ABDOMEN









SUPERFICIAL  FASCIA

ÅThe superficial fascia is connective tissue. The composition of this layer

dependson its location:

ÅAbove the umbilicusςa singlesheetof connectivetissue. It is continuous

with the superficialfasciain other regionsof the body.

ÅBelow the umbilicusςdivided into two layers; the fatty superficial layer

ό/ŀƳǇŜǊΩǎfascia)andthe membranousdeeplayerό{ŎŀǊǇŀΩǎfascia).

ÅThesuperficialvesselsandnervesrun betweenthesetwo layersof fascia.



THE LAYERS OF THE ANTEROLATERAL ABDOMINAL WALL. BELOW THE 

UMBILICUS, THERE ARE TWO LAYERS OF SUPERFICIAL FASCIA ïCAMPERôS 

AND SCARPAôS.



M U S C L E S  O F  T H E  A B D O M I N A L  W A L L

ÅThe musclesof the anterolateral abdominalwall can be divided

into two maingroups:

ÅFlat musclesςthree flat muscles,situated laterally on either side

of the abdomen.

ÅVerticalmusclesςtwo verticalmuscles,situatednearthe mid-line

of the body.



F L AT  M U S C L E S

ÅThereare three flat muscleslocatedlaterally in the abdominalwall, stacked

upon one another. Their fibers run in differing directions and crosseach

other ςstrengthening the wall and decreasingthe risk of abdominal

contentsherniatingthroughthe wall.

ÅIn the anteromedialaspectof the abdominalwall, each flat muscleforms

an aponeurosis (a broad, flat tendon), which covers the vertical rectus

abdominis muscle. The aponeurosesof all the flat muscles become

entwined in the midline, forming the linea alba (a fibrous structure that

extendsfrom the xiphoidprocessof the sternumto the pubicsymphysis).





E X T E R N A LO B L I Q U E

ÅThe external oblique is the largestand most superficialflat musclein the

abdominalwall. Its fibresrun inferomedially.

ÅAttachments: Originatesfrom ribs 5-12, and insertsinto the iliac crest and

pubictubercle.

ÅFunctions: Contralateralrotation of the torso.

ÅInnervation: Thoracoabdominalnerves(T7-T11) andsubcostalnerve(T12).

https://teachmeanatomy.info/thorax/bones/ribcage/
https://teachmeanatomy.info/pelvis/bones/pelvic-girdle/






I N T E R N A L  O B L I Q U E

ÅTheinternal oblique lies deepto the externaloblique. It is smallerand thinner in

structure,with its fibersrunningsupermedially (perpendicularto the fibersof the

externaloblique).

ÅAttachments: Originatesfrom the inguinal ligament, iliac crest and lumbodorsal

fascia,andinsertsinto ribs10-12.

ÅFunctions: Bilateral contraction compressesthe abdomen, while unilateral

contractionipsilaterallyrotatesthe torso.

ÅInnervation: Thoracoabdominalnerves (T7-T11), subcostal nerve (T12) and

branchesof the lumbarplexus.



THE MUSCLES OF THE ANTEROLATERAL ABDOMINAL WALL. 

NOTE HOW THE FLAT MUSCLES FORM APONEUROSES MEDIALLY



T R A N S V E R S U SA B D O M I N I S

ÅThe transversusabdominisis the deepestof the flat muscles,with transversely

runningfibres. Deepto this muscleis a well-formed layer of fascia,known asthe

transversalisfascia.

ÅAttachments: Originatesfrom the inguinalligament,costalcartilages7-12, the iliac

crestand thoracolumbarfascia. Insertsinto the conjoint tendon, xiphoidprocess,

lineaalbaandthe pubiccrest.

ÅFunctions: Compressionof abdominalcontents.

ÅInnervation: Thoracoabdominalnerves (T7-T11), subcostal nerve (T12) and

branchesof the lumbarplexus.



VERTICALMUSCLES

ÅThereare two verticalmuscleslocatedin the midlineof the anterolateralabdominalwallς
the rectusabdominisandpyramidalis.

ÅRectusAbdominis

ÅThe rectus abdominis is long, paired muscle, found either side of the midline in the
abdominalwall. It is split into two by the linea alba. The lateral bordersof the muscles
createa surfacemarkingknownasthe linea semilunaris.

ÅAt several places, the muscle is intersected by fibrous strips, known as tendinous
intersections. The tendinous intersectionsand the linea alba give rise to the ΨǎƛȄǇŀŎƪΩ
seenin individualswith a well-developedrectusabdominis.

ÅAttachments: Originatesfrom the crest of the pubis, before inserting into the xiphoid
processof the sternumandthe costalcartilageof ribs5-7.

ÅFunctions: Aswell asassistingthe flat musclesin compressingthe abdominalviscera,the
rectusabdominisalsostabilisesthe pelvisduringwalking,anddepressesthe ribs.

ÅInnervation: Thoracoabdominalnerves(T7-T11).





P Y R A M I DA L I S

Thisis a small triangularmuscle,found superficiallyto the rectusabdominis.

It is located inferiorly, with its baseon the pubis bone, and the apexof the

triangleattachedto the lineaalba.

ÅAttachments: Originatesfrom the pubic crest and pubic symphysisbefore

insertinginto the lineaalba.

ÅFunctions: It actsto tensethe lineaalba.

ÅInnervation: Subcostalnerve(T12).



R E C T U S  S H E AT H

ÅThe rectus sheath is formed by the aponeurosesof the three flat muscles
and enclosesthe rectus abdominis and pyramidalis muscles. It has an
anteriorandposteriorwall for mostof its length:

ÅTheanterior wall is formed by the aponeurosesof the externaloblique,and
of half of the internaloblique.

ÅTheposterior wall is formed by the aponeurosesof half the internal oblique
andof the transversusabdominis.

ÅApproximatelymidway between the umbilicusand the pubic symphysis, all
the aponeurosesmove to the anterior wall of the rectus sheath. At this
point, there is no posterior wall to the sheath; the rectus abdominisis in
direct contactwith the transversalisfascia.

ÅThedemarcationpoint wherethe posteriorlayerof the rectussheathendsis
the arcuateline.





SURFACE ANATOMY

ÅMany of the organs in the abdominal cavity can be palpated through the

abdominalwall, or their positioncanbevisualisedby surfacemarkings.

ÅTheumbilicus is the most visiblestructureof the abdominalwall and is the scarof

the site of attachmentof the umbilicalcord. It is usuallylocatedmidwaybetween

the xiphoidprocessandthe pubissymphysis.

ÅTherectusabdominismusclegivesrise to abdominalmarkings. Thelateral border

of this muscleis indicatedby the linea semilunaris, a curvedline runningfrom the

9th rib to the pubic tubercle. The linea alba is a fibrous line that splits the rectus

abdominisinto two. It is visibleas a vertical grooveextendinginferiorly from the

xiphoidprocess.



MID-INGUINAL POINT 
AND 

MIDPOINT OF THE INGUINAL LIGAMENT

ÅThese two terms are mentioned frequently in this article, and are often

(mistakenly)usedinterchangeably:

ÅMid-inguinal point ςhalfway between the pubic symphysisand the anterior

superioriliacspine. Thefemoralpulsecanbepalpatedhere.

ÅMidpoint of the inguinal ligamentςhalfwaybetweenthe pubictubercleand the

anterior superior iliac spine(the two attachmentsof the inguinalligament). The

openingto the inguinalcanalis locatedjust abovethis point.



Coronal view of the pelvis, demonstrating the mid-
inguinal point and the midpoint of the inguinal ligament













ÅThe conjoint tendon (previously known as the inguinal 
aponeurotic falx) is a sheath of connective tissue formed from 
the lower part of the common aponeurosis of the abdominal 
internal oblique muscle and the transversus abdominis muscle, 
joining the muscle to the pelvis. It forms the medial part of the 
posterior wall of the inguinal canal.

https://en.wikipedia.org/wiki/Connective_tissue
https://en.wikipedia.org/wiki/Aponeurosis
https://en.wikipedia.org/wiki/Abdominal_internal_oblique_muscle
https://en.wikipedia.org/wiki/Transverse_abdominal_muscle
https://en.wikipedia.org/wiki/Pelvis
https://en.wikipedia.org/wiki/Inguinal_canal








ÅThe inguinal canal is a short
oblique passagethat extends
inferiorly and medially through
the inferior part of the
abdominal wall. It is superior
and parallel to the inguinal
ligament.

ÅThe canalservesas a pathway
by which structures can pass
from the abdominalwall to the
external genitalia. It is of
clinical importance as a
potential weakness in the
abdominal wall, and thus a
commonsiteof herniation. Overview of the inguinal canal. Clinically it is important 

to note that the opening to the inguinal canal is located 

laterally to the inferior epigastric artery.







RINGS
Thetwo openingsto the inguinalcanalareknownasrings.

ÅThedeep (internal) ring is found abovethe midpoint of the inguinal ligament. which is

lateral to the inferior epigastricartery( vessels). Thereis ovalopening( ring is) createdby

the transversalisfascia,which invaginatesto form a covering of the contents of the

inguinalcanal.( marginsareattachedwith internalspermaticfascia)

ÅThesuperficial(external)ring marksthe endof the inguinalcanal,andliesjust superiorto

the pubictubercle. It is a triangleshapedopening,in the aponeurosisof externaloblique,

whichformsanothercoveringof the inguinalcanalcontents.(externalspermaticfascia)

ÅThisopeningcontainsintercrural fibres, which run perpendicularto the aponeurosisof

the externalobliqueandpreventthe ring from widening.





BOUNDARIES

The inguinal canal is bordered by anterior, posterior, superior (roof) and
inferior (floor) walls. It hastwo openingsςthe superficialanddeeprings.

W A L L S

ÅAnterior wall ςaponeurosisof the external oblique, reinforced by the
internal oblique muscle laterally. weak point is sup inguinal ring
STRENGHTHENEDPOSTBYCONJOINDTENDON

ÅPosterior wall ςtransversalisfascia lat, conjoind tendon medially. Weak
point isdeepinguinalring STRENGTHENDANTERIORLYBYI.OMUSCLE

ÅRoofςtransversalisfascia,internaloblique,andtransversusabdominis.

ÅFloor ςinguinal ligament (a ΨǊƻƭƭŜŘǳǇΩportion of the external oblique
aponeurosis),thickenedmediallyby the lacunarligament.



THE BORDERS OF THE INGUINAL CANAL. THE ANTERIOR WALL 

OF THE LEFT INGUINAL CANAL HAS BEEN REMOVED.























SAGITTAL VIEW OF THE INGUINAL CANAL, SHOWING THE BORDERS













1.OBLIQUITY OF CANAL

Duringperiodsof increasedintra-abdominal pressure,the abdominalvisceraare

pushedinto the posteriorwall of the inguinalcanal.

the musclesof the anterior and posterior wall contract,andΨŎƭŀƳǇŘƻǿƴΩon the

canal.

In order to preventherniationof viscerainto the canal

2.Contractionof cremastermuscle

3.Contractionof externalobliquemuscle

4. harmones



CONTENTS

Thecontentsof the inguinalcanalinclude:

ÅSpermaticcord (biologicalmalesonly) ςcontainsneurovascularand reproductive

structuresthat supplyanddrainthe testes.

ÅRound ligament (biologicalfemalesonly) ςoriginatesfrom the uterine horn and

travelsthroughthe inguinalcanalto attachat the labiamajora.

ÅIlioinguinalnerveςcontributestowardsthe sensoryinnervationof the genitalia

ÅNote: only travelsthrough part of the inguinalcanal,exitingvia the superficialinguinalring (it

doesnot passthroughthe deepinguinalring)

ÅThisis the nervemostat riskof damageduringan inguinalherniarepair.



/hb¢9b¢{ /hb¢5ΧΦΦ

ÅGenital branch of the genitofemoral nerveςsuppliesthe cremastermuscle

and anterior scrotal skin in males,and the skin of the monspubis and labia

majorain females.

ÅThe walls of the inguinal canalare usuallycollapsedaround their contents,

preventingother structuresfrom potentiallyenteringthe canalandbecoming

stuck.



K E Y  F A C T S  A B O U T  T H E  I N G U I N A L  C A N A L

WALLS Roof - formed byMuscles: internal oblique, transversus abdominis
Anterior - formed byAponeuroses: internal oblique, external oblique
Floor - formed byLigaments: inguinal ligament, lacunar ligament
Posterior - formed byTendonand transversalis fascia
Mnemonic:MALT

OPENINGS Deep inguinal ring - at the midpoint of the inguinal ligament
Superficial inguinal ring - 'V' shaped defect in the external oblique aponeurosis within 
the Hasselbach's triangle

CONTENT Male: spermatic cord and ilioinguinal nerve
Female: round ligament of the uterus and ilioinguinal nerve (*ilioinguinal nerve enters 
the scrotum through superficial ring, but does not travel through the inguinal canal)

SPERMATIC CORD 

CONTENT

3 arteries: testicular, cremasteric, ductus deferens artery
3 fascial layers: external spermatic, cremasteric, internal spermatic
3 nerves: genital branch of genitofemoral nerve, sympathetic fibers, ilioinguinal nerve

CLINICAL 

IMPORTANCE
Herniations



CLINICAL RELEVANCE
INGUINAL HERNIA

A hernia is defined as the protrusion of an organ or fasciathrough the wall of a

cavity that normallycontainsit. Herniasinvolvingthe inguinalcanalcanbe divided

into two maincategories:

ÅIndirect ςwhere the peritoneal sacenters the inguinal canal through the deep

inguinalring. Latto inferior epigastricvessels

ÅDirectςwhere the peritoneal sacenters the inguinalcanalthough the posterior

wall of the inguinalcanal. medialto inferior epigastricartery

ÅBothtypesof inguinalherniacanpresentaslumpsin the scrotumor labiamajora.

http://teachmesurgery.com/general/small-bowel/inguinal-hernia/














CLINICAL RELEVANCE
INGUINAL HERNIA

Indirect InguinalHernia

ÅIndirect inguinal hernias are the more common of the two types. They are

causedby the failureof the processusvaginalisto regress.

ÅTheperitoneal sac(and potentially loops of bowel) enters the inguinalcanalvia

the deep inguinal ring. The degree to which the sacherniatesdependson the

amountof processusvaginalisstill present.

ÅLargeherniationsare possiblein which the peritoneal sacand its contents may

traversethe entire inguinalcanal,emergethroughthe superficialinguinalring,and

reachthe scrotum.



INGUINAL HERNIA



CLINICAL RELEVANCE
INGUINAL HERNIA

DIRECT INGUINAL HERNIA

ÅIn contrast to the indirect hernia, direct inguinal hernias are acquired,

usuallyin adulthood,dueto weakeningin the abdominalmusculature.

ÅThe peritoneal sac bulges into the inguinal canal via the posterior wall

medial to the epigastricvesselsand can enter the superficialinguinal ring.

Thesacisnot coveredwith the coveringsof the contentsof the canal.











PROSECTION IMAGES

THE SPERMATIC CORD AND INGUINAL CANAL.







Inguinal canal in a cadaver: While dissecting the inguinal canal, you will find the vas deferens coursing 

laterally to the inferior epigastric vessels. In addition, the hard, cord-like and firm thread felt on palpation is 

the vas deferens.



PROSECTION IMAGES

THE SUPERFICIAL INGUINAL RING AND CONTENTS OF THE INGUINAL CANAL.









DEVELOPMENT OF THE INGUINAL CANAL

ÅDuringdevelopment,the tissuethat will becomegonads(either testesor ovaries)

establish in the posterior abdominal wall, and descendthrough the abdominal

cavity. A fibrous cord of tissue called the gubernaculum attaches the inferior

portion of the gonadto the future scrotumor labia,and guidesthem during their

descent.

ÅTheinguinalcanalis the pathwayby which the testes (in an individualwith an XY

karyotype)leavethe abdominalcavityandenter the scrotum. In the embryological

stage, the canal is flanked by an out-pocketing of the peritoneum (processus

vaginalis) andthe abdominalmusculature.

https://teachmeanatomy.info/abdomen/areas/peritoneum/
https://teachmeanatomy.info/abdomen/muscles/the-abdominal-wall/


DEVELOPMENT OF THE INGUINAL CANAL CONTD

ÅTheprocessusvaginalisnormally degenerates, but a failure to do so can causean

indirect inguinalhernia,a hydrocele,or interfere with the descentof the testes. The

gubernaculum(once it hasshortenedin the processof the descentof the testes)

becomesa small scrotal ligament,tethering the testesto the scrotumand limiting

their movement.

ÅIndividuals with an XX karyotype also have a gubernaculum,which attaches

the ovariesto the uterusand future labiamajora. Becausethe ovariesare attached

to the uterus by the gubernaculum,they are preventedfrom descendingas far as

the testes, insteadmovinginto the pelvic cavity. Thegubernaculumthen becomes

two structuresin the adult: the ovarianligamentandroundligamentof uterus

https://teachmeanatomy.info/pelvis/female-reproductive-tract/uterus/
https://teachmeanatomy.info/pelvis/the-male-reproductive-system/testes-epididymis/


The descent and embryological development of the testes. 

Note that the processus vaginalis normally regresses after 
the descent of the testes








