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M D3002 L ivingAbdom en

S urfaceAnatom y andU ltrasoundS canning

S urfaceAnatom y

Anatom icalBoundaries

Instructions:O n an articulated skeleton,identify ortrace the follow ing anatom icallandm arksasindicated
usingthenotesanddiagram sasaguide.

 O nanarticulatedskeleton,tracebilaterallythecostalm arginandidentifythexiphoidprocess.
 N otethatthediaphragm physicallyseparatesthethoraciccavityfrom theabdom inalcavity.
 O nanarticulatedskeleton,identifythefollow inganatom icallandmarks:

o Anteriorsuperioriliacspine
o P osteriorsuperioriliacspine
o Iliaccrest(tracetheentirelengthoftheiliaccrest)
o Iliactubercle
o P ubictubercle
o P ubicsym physis
o P ubiccrest

 O nanarticulatedskeleton,tracetheinguinalligam entfrom theanteriorsuperioriliacspinetothe
pubictubercleasshow nonthediagram above.

N otes

T he iliac crest starts at the anterior superioriliacspine and term inates at the posterior
superioriliacspine.T heiliactubercleand anteriorsuperioriliacspinearepartoftheiliaccrest.In
theanatomicalposition,themostlateralbony projectionoftheiliaccrestcorrespondstotheiliac
tubercle.T hepubiccrestliesbetw eenthepubictubercleandthesymphysispubis.
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 Differentiatebetw eenthem id-inguinalpoint,w hichisthesurfacem arkingofthefem oralartery,
andthem idpointoftheinguinalligam ent.

FourQ uadrantT opographicalP attern

Instructions:Com pletethefirsttaskfrom thissectionbeforethew orkshopandbringthedraw ingsw ithyou
forthedem onstratortocheckthem .

 O n an A4 paper,draw the fourquadrant topographicalpattern ofthe anteriorabdom inalw alland
labelthisdiagram w iththefollow inglandm arks:

o T ransum bilicalandm edianplanes.
o R ightupperandlow erquadrants.
o L eftupperandlow erquadrants.

N otes

T hem id-inguinalpointliesm idw ay alongalinebetw eentheanteriorsuperioriliacspineand the
pubic symphysis. T hisisthe surface landmark ofthe fem oralartery inferior to the inguinal
ligam ent.T he m idpointofthe inguinalligam entliesm idw ay along aline betw een the anterior
superioriliacspineandthepubictubercle.T hishasclassically beendescribedastheapproxim ate
surfacelandm arkofthedeepinguinalringsuperiortotheinguinalligam ent.T hesurfacemarking
ofthe deep inguinalring isam atterofon-going debate w ith som e textbooksstating thatthisis
superiortothem id-inguinalpoint.R ecentliteraturehasalsosuggestedthatthedeepinguinalring
islocated in the m id-inguinalregion betw een the m id-inguinalpoint and the m idpoint ofthe
inguinalligam ent.P leasenote thatthere isno consensusregardingthe exactsurface m arkingof
thedeepinguinalring.

N otes

T hetransumbilicalplaneliesattheleveloftheumbilicuscorrespondingtotheL 3/4 intervertebral
disc.T hem edianplanepassesthroughthexiphoidprocessandpubicsym physis.
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 O nanarticulateskeleton,indicatethepositionofM cBurney’spoint,w hichtypically overliesthebase
oftheverm iform appendixasitattachedtothecaecum ,andisathird ofthedistancefrom theright
anteriorsuperioriliacspinetotheum bilicus.

 N ote the m ajororgansin each quadrant asillustrated in the diagram above (e.g.liver,gallbladder,
stom ach,spleen,verm iform appendix,descendingcolon,andsigm oidcolon).

N ineR egionT opographicalP attern

Instructions:Com pletethefirsttaskfrom thissectionbeforethew orkshopandbringthedraw ingsw ithyou
forthedem onstratortocheckthem .P leasenotethatdifferentterm sareused interchangeabletodescribe
thesam eplane/regionanditw ouldbeadvisabletobefam iliarw ithalloftheseterm sasthey aredescribed
below .

 O nanA4 paper,draw thenineregiontopographicalpatternoftheanteriorabdom inalw allandlabel
thisdiagram w iththefollow inglandm arks:

o M idclavicularlines/planes
o S ubcostalplane
o T ranstubercular/intertubercularplane
o R ightandlefthypochondrium
o R ightandleftflank/lum barregions
o R ightandleftgroin/inguinalregions/iliacfossae
o Epigastric,um bilicalandpubic/suprapubic/hypogastricregions

 N otethattheT 10 derm atom eliesattheleveloftheum bilicus.

N otes

T endernessatM cBurney’spointduring deep palpation isknow n asM cBurney’ssign,w hich can
signify acute appendicitis. P ain localisation at M cBurney’spoint indicatesirritation of the
peritoneum thatisincontactw iththeverm iform appendix.

N otes

T hem idclavicularplane/linepassesthroughthem idpointofthe clavicle.T hesubcostalplanelies
atthe leveloftheL 3 vertebraunitingthe low estpointofthecostalm arginsthatare typically at
thelevelofthe10th costalcartilages.T heoriginoftheinferiorm esentericarteryandthe3rd partof
the duodenum lie on the subcostalplane.T he transtubercular/intertubercularplane liesat the
levelofthe L 5 vertebraunitingthe tw o iliactubercles.T hisistheplane w here thecom mon iliac
veinsjointoform theinferiorvenacava(originofinferiorvenacava).
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Anatom icalP lanes

Instructions: O n an articulated skeleton,trace the follow ing anatom icalplanesusing the notesand
diagram sasaguide.

 T racethetranspyloricplane.

N otes

T he transpyloricplane liesm idw ay betw een the suprasternal/jugularnotch and the superior
borderofthe pubicsym physis.T hisroughly correspondsto aplane thatism idw ay betw een
the xiphisternaljoint and the um bilicus.P osteriorly,the transpyloricplane intersectsthe L 1
vertebra.Anteriorly,it intersectsthe costalm argin ofthe 9th costalcartilage.T he follow ing
structuresare traditionally described aslying on thisplane: pylorusofstom ach; neck of
pancreas; fundusofgallbladder; first part ofduodenum ; duodenojejunalflexure; origin of
superiorm esentericartery;andterm inationofspinalcord.
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 T racethesubcostalplane.
 T racethesupracristalplane.

 T racethetranstubercular/intertubercularplane.

N otes

T he supracristalplane liesat the levelofthe L 4 spinousprocessorthe L 4/5 intervertebraldisc
unitingthem ostsuperiorpointsoftheiliaccrests.Itisausefullandmarkforlumbarpunctureand
thebifurcationoftheaortaalsoliesonthisplane.
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Abdom inalViscera

Instructions:O n an articulated skeleton,indicate the position ofthe follow ing abdom inalorgansusing the
notesanddiagram sasaguide.

 Indicatethepositionoftherightandleftkidneys.

 Indicatethepositionofthespleen.

N otes

T herightkidney typically lies,on average,2cm low erthan theleftkidney.T hevertebrallim itsof
theleftkidneyareT 12 toL 3 andoftherightkidneyareL 1 toL 4.

N otes

T hespleenistraditionally describedaslyingontheleftposterolateralabdom inalw alldeeptoribs
9,10,and11.
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U ltrasoundS canning

Instructions:Identify the follow inganatom icallandm arksw hile scanning the upperabdom en.Forthispart
ofthe session,stand on the volunteer’sright side and use am ple ultrasound gel(know n ascoupling
m edium )toallow form axim alvisualisationofrelevantstructures.P leasehandlethetransducerw ithcare,as
itissensitiveeventom inorim pact.Alw aysplacethetransducerontheproberackoftheultrasound trolley
w hen it isnot used. Alw ayspressFreeze w hen not actively scanning. T he Freeze function isalso
autom atically activated afteraperiod ofinactivity;pleaserem em berto inactivethisfunction w hen w ishing
to com m ence scanning.T hisisachallenging region to scan and assuch itm ay notbe possible to clearly
visualise allthe nam ed structures.In thiscase,please consult the diagram softhisguide to consolidate
yourlearning.

S ettings

Instructions: U se the roller and S et/B P ause button asam ouse to change settings. T o adjust im age
‘brightness’,use the overallGain button (leftside).T o change the ‘screen size’ ofthe areaofinterest,use
theDepthbutton (rightside).Ifthecursordisappearsfrom yourscreen,presstheCursorbutton.T o return
tonorm algrey scaleim aging,presstheB button.

 S w itchontheultrasound m achine.
 P ressP resetandunder4C,selectA BD andthenA bd.
 Ifany param eterschange,torestorefactory/defaultsettings,follow theprocessabove.

S canCoach

T he ultrasound m achineshave an in-built teaching and reference im age facility called S canCoach that can
assistyou w hilescanning.T o open thisfunction,firstpressthe R button ofS canCoach and then selectthe
im aging that you w ish to perform . O n-screen inform ation includes the optim al position for the
transducer,an anatom icalim age,and areference im age.T o open the reference im age,pressthe R ef
button ofS canCoach.T o close the reference im age,pressagain the R efbutton ofS canCoach.T o exit
S canCoach,pressthesquareboxatthebottom ofthisfunction.

T ransducer(P robe)

 First identify and then practise holding the curvilineararray transducer.It isbest to hold the
transducerlike apen orlike chopstickspredom inantly w ith the first three fingersand stabilised
w iththerem ainingtw ofingersthatcanberestedonthevolunteer’sbody.

N otes

Curvilinear array transducersutilise low er frequenciesto produce afan-like im age that is
characterised by greaterim aging depth but not asgood resolution w hen com pared to linear
array transducers.T he curvilineararray transducersare idealforvisualising deep structures
(>5cm)intheabdomenandpelvis.
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 Identify the transducerorientation m arker(notch/probe m arker) on the side.T he transducer
m arkershould be facing tow ardsthe volunteer’sright side (yourleft side)w hen scanning in the
transverse plane or tow ardsthe volunteer’shead w hen scanning in the longitudinal/sagittal
plane.

N otes

T he transducerorientation markercorrespondsto the left side ofthe screen. Holding the
transducerinthetransverseplanew illproducecross-sectionalimagesasifw eareview ingfrom
the foot ofthe bed.S uperficialstructuresare view ed at the top ofthe image (next to the
transducer)w ithdeeperstructuresfollow ingfurtherdow n.
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 T ouch the end ofthe transducerw ith the m arkerand lookforfaintm ovem enton the leftside of
yourscreentoconfirm correctorientation.

U pperAbdom en

Instructions:Forthispartofthesession,follow theinstructionsbelow w ithorw ithout S canCoachtoidentify
the relevantanatom icalstructures.P lease keep in m ind thatvisualisation ofthe abdom inalvisceram ay be
challenging.

GallbladderandL iver

 Askthevolunteertolieinthesupineposition.
 P lacethetransducerattherightcostalm arginstartingm edially atthexiphoidprocess.
 S lide the transducer laterally and inferiorly along the costalm argin untilthe gallbladder is

visualisedinthelongitudinalplaneasperthediagram below .

N otes

M aintainthestructure(s)ofinterestinthecentreofyourscreen.
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 Identify,thefollow inganatom icalstructures:
o L iver
o Gallbladder
o P ortalvein
o Inferiorvenacava

 O ptionalstep:Ifvisualisationischallenging,askthevolunteerto takeadeepbreathand hold this
forafew secondsthatw illtransiently descendsthegallbladderinferiorly.

 R otatethetransducerorientation m arker90°counterclockw iseto visualisethe gallbladderin the
transverseplaneasperthediagram below .

L ongitudinal
plane
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 O ptionalstep:Ifvisualisationischallenging,askthevolunteerto takeadeepbreathand hold this
forafew secondsthatw illtransiently descendsthegallbladderinferiorly.

 Identify,thefollow inganatom icalstructures:
o L iver
o Gallbladder

Kidneys

 Askthevolunteertolieinthesupineposition.Itm ay beeasiertovisualisetherightkidney dueto
itspositionw hencom paredtotheleftkidney.

 P lace the transducerin the coronalplane,betw een the m id-axillary and anterioraxillary lines,at
the levelofthe xiphoid process. R otate the top ofthe transducerand hence the transducer

N otes

Asthe kidneyslie in an oblique longitudinalplane,w ith the inferiorpolem ore anteriorand
lateralw hen com pared to the superior pole,the conventionalapproach to producing
ultrasoundim agesasdescribedaboveisnotrecom m ended.

T ransverse
plane
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orientation m arker,15-30° posteriorly,to capture the long axisofthe kidney asperthe diagram
below .

 W hile holding the top ofthe transducerin place,slow ly slide the inferiorpart ofthe transducer
from anteriortoposteriorw iththeaim ofvisualisingtheentirekidney.

 Identify,thefollow inganatom icalstructures:
o R enalcortex
o R enalm edullaandpyram id

 R otate the transducerorientation m arker90° counterclockw ise to visualise the kidney in the
transverseplane(shortaxis)asperthediagram below .

 S low ly slidethetransducersuperiorly and theninferiorly w iththeaim ofvisualisingtheentire
kidney.

 Identify,thefollow inganatom icalstructures:
o R enalcortex
o R enalm edullaandpyram id

L ongaxis

S hortaxis/transverseplane
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 O ptionalstep:Ifvisualisationischallenging,askthevolunteerto takeadeepbreathand hold this
forafew secondsthat w illreduce interference from the ribs.Asking the volunteerto lie in the
lateraldecubitusposition,opposite from the side thatisbeing scanned,m ay also help especially
fortheleftkidney.

R eferences

 Drakeetal,Gray’sAnatom y forS tudents.

 M ooreetal,Clinically O rientedAnatom y.

 S onietal,P ointofCareU ltrasound.


