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Clinical Anatomy of The Abdomen
MIiuNeIne awieswuseanduneuaniuniglu Ineneinanieusnazuuadu 4 du fe

anterior abdomen, frank, back, ita% thoracoabdomen

Anterior abdomen Flank Back
Thoraco-abdomen

Diaphragm Liver Stomach

Thoraco:
abdomen
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External boundary

Superior

Inferior

Lateral

Anterior abdomen

Costal margin

Inguinal lisament

Anterior axillary line

Lateral - 6th ICS
Posterior — 7th ICS

Frank Costal margin lliac crest Anterior axillary line

Posterior axillary line
Back Costal margin liac crest Posterior axillary line
Thoracoabdomen Anterior - 5th ICS Costal margin -
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1. Intraperitoneal cavity ?i’mﬁgﬂﬁ:mﬁw peritoneum 1919 hollow viscus organ lauA stomach, small
bowel, transverse colon wag solid organ Toun liver, spleen YpNINTHIENIN mesenteric vessels 71

p1aAnnsuAdule
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Y

Retroperitoneal space Heit1#idAzy 19 abdominal aorta, IVC, duodenum, pancreas, ascending &

descending colon, Wag kidneys o8 Injuries #® retroperitoneal visceral structures L599579379018
detect lden mszegingn, uazyiausng 813avlaill peritonitis 14 wonant ¥ DPL fag
negative %30 FAST fimnaay negative 1)

Pelvic cavity A ﬂiaﬂﬁaiﬂéfﬁiaLﬁuﬁmﬂﬂi’]ui:mw promontory of sacrum fiu pubic symphysis &4
ai’aazﬁagﬁnmﬁ fin rectum, genitourinary organs Wag Iliac vessels Lﬁaﬁﬂﬁmmﬁwmﬂixgmﬁq
51U RAnsUIREUTeIe TasvaT L, significant blood loss anunsaLAaldad intrapelvic

= -
organs s bony pelvis Al

Mechanism of injury

a.

Tnestalu mechanism of injury wiseenidu 4 mechanism leu

Blunt injury fie gURwin NM3vu NMInTewnnlagnse Wy guRmnnesasus (Motor vehicle), auRin
dnseueus (Motorcycle), guRwnmuLAumi1 (Pedestrains), mﬂmﬂﬁqﬂ (Fall), n13¥i151891908 (Body
assault)

Penetrating injury #® qﬁaL.‘vnamﬂmqﬁﬁﬁémwmqmma W din (Stab), Yugnlan (Gunshot), Yuan
499/gnUs18 (Shortgun), 813saeAs 1Y (Military) wululsiila 1Hudu

Thermal injury Ao nsuiaiuaIngamadl wu Ausau (Bum), nszwalni #1ei (Electrical injury),
msdrdnatula (Inhalation injury), @15ta3 (Chemical), A13Ld (Cold)

Blast injury fi® gURlvsseLln

Blunt mechanism

dw5U blunt mechanism u abdominal trauma nsunALiuELINARATU solid organ LU spleen

40-55%, liver 35-45%, retroperitoneal organ Uszana 15% L¥u duodenum, pancreas, kidney Fausaitun

o W % a v A
nsgihnueinznelu & 3 anwag Ao

1.

Compression force fia N138Us3 N150USA AULATIT19TBITINY LU spine, sternum dnAny solid
organ L% liver, spleen Afmnuuduvenileatony szfauseiusdeusiiiinnszsildinn Safans
vinduldinnnin hollow viscus organ deilanagnnely silsiaveunduausuidnlailefiusadu sniuas
Qﬂﬂﬂﬁuiﬂida%ﬂﬂLL‘ﬁﬂaﬂﬁjQMﬁﬂ LU N13YNAARY spine Y84 duodenum Fudu retroperitoneal organ
fix agjﬁ'uﬁ Wi spine AagyiliAn crush injury 989 duodenum g1

Overpressure force (pseudo-obstruction type or temporary closed loop obstruction type) Ao 34
nszunnlneEmavuss Waiulassadraioateieiiiiu closed space wu diaphragmatic injury 21059

' Y A g " a 1% oA . v o A . 1% 1% I v A A
AFEUNNYDINBDINLTUYDIUA ANUAIAD peLV|c bone AURAIAD spine AUV TUNAMLUDNNUIUNN

' A =i &

fadu aruduatnusaugeq Seluvilinaduiigaiiduiiseuserignie diaphragm tuies wielunsdl
483 duodenum injury FaduuLves duodenum lu pylorus ﬁﬂmagj wavaruaradusessiuves
ligament of Triez iilaflusenszunn 39l duodenum wanld, wenarntiu injury 970 overpressure
force Sranunsanulalunsdives stomach blow out 1le EG junction wag pylorus Ua, wag perforation

ﬁ dome of bladder Jusu
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3. Shearing force Ae usadou naNMsTlassaIswessmevgandouiiud urotorzaeluding
\ndouiie axinnsdnuinuinusesdossinsduiindeuildfuduiingais 3onin accerelation-
decerelation injury gn@I981319U splenic injury UStaad hilum, kidney injury 210 renal artery 8nva,
small bowel injury finutasiignfeusinunielu 30 cm 19910 ligament of Triezt, Talufansdl

mesentery avulsion Aig mesentery 984 small bowel 2n91A217 shearing force wagzdl small bowel

injury Saumele 15un31 bucket handle injury

- Clinical Assessment

® History Taking

v '
=

Use¥ifimsdidiovssiiumusuusaiiistulufihedldsuunduiuegiunalnnisuindu Tunsdfdu
AMTUIALIUIIA blunt injury msnsTuUsE YRR

0 Speed: lurniAngtRmg drfinmsdsuniasesnnudunnndt 40 km/h finae
ﬁmimmﬁuﬁ?umd mﬂ‘l?l’;ﬁ direct compression Wag shearing force

O Type of collision (ANWazIBINITVY) : LU frontal impact, lateral impact, rear impact, wag
rollover NYAIEYEINIITY ATUBNANNTLUTIVEINTUIAEULY Gaanmsfnwmuingnsns
@ InnanuazNIITULUL frontal impact (head-on collision) 60%, lateral (side impact)
collision 20-35%, roll over 8-15% gy rear-end collisions (3-5%)

O Intrusion (M3guvessa): mnsaguiiluiaislasansfezilloniafinnisuinduligs

O Safety devices: vaianiudien, Wudnisie ﬁaqﬂﬂiaimmgmﬁluq Fretosnularanaam
suussngtiwmld wimsldagunaaiiiligndeserviliiAnnisuaduiizuusenntu sudanns
¥1191UY04 airbag d1vihauUnAfaansatlgannisuindula

O Position in vehicle: Ingiamzlunsdifiidu lateral collision \ilesannszezsinaszninausefiuney
fufuindueglndiu msuimiudaguns

O Hection: winilsy Tnsifiuoanainsn nsumduiiintuinazsunsuasfnnsuindues
vaneqeiezly Memadowindnuily ICU wWindu ¢ wh, i injury severity score gendn 5 i,
RansunLivvesanesgsnin 3 whuagilonadedingaindt 5 wih ieiieuiuduimiuilis
Uszifnszihueanainse

O Death passenger: WnHlgLdeTInlugURivnuanting UAmATLULIAILTULTN
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O Pedestrian injuries: mmquLmmimfﬂL%U‘uaaﬂuﬁgﬂﬁuu%zﬁﬁuﬁ’wmmﬁumm LLazsummsuamuﬁ
gnou Tugfluajiignsneusiou 80% sinazifnnisuiaduiion dadusmumiusniidususaas
nszunn widnBusofilmgnindu Wusaussyn eiinssunnfargaiudahlifnnmsuindues
N7390N Wievesviadla uaﬂawﬂﬁuLﬁagn%u fignvusuvausn 1wy 1w azdugamyuiili
Aswzuazadaulunssunniunthsauaziianisunndume

O Height: 1un5a‘j‘1’7f@nmm‘7ﬂgq mmgmlﬁwaqmimmL%U%é’uﬁuéﬁummqq‘ﬁ'maqm
vnAIIga >20 sim SiAnnsuiaiduiisuusdlugng uaz >10 Wa Tuidin

® Physical examination
Flssuadulutesies o1amfseinsUinviemtenaiuuinaios mndeidenysinasnngtisena
fornsduas TunsdlfifuiUaeldsuumiuifsvesuusesnse iefimsuimiuvesludunds (spinal cord
injury) nilesasyiven agyilinisuUananisnsnnsneusngesiswilalignaes FofunsUssdiunsumdu
Iuﬁaﬂﬁaaﬁaqawﬁﬂﬁgﬂﬁmmm%LLasmsmNiNmau%mwu'aaﬁaq FeUseneude 9, 9, A Laziang

O n3g il distension, Suinusaie sesddsisvenitonalimuiaiuuinatesiodld
Tnslanzdnuvae seuidudniisfosn(seatbelt mark) Sanasduiusfunisunduvesdld uay
mesentery Wudy

o mils enafiuseleninmelunsd repeat exam uwdinswdsunlasandy wuanilsld
active bowel sound sluﬂ%:ﬂl,lﬁﬂ udnanedu decrease e absent bowel sound

O msad Fesnusuniaiuneu uazad lisht touch Rewaue Fsldmsammmumisiiasdeing
msuaiulugasiies 9199edl localized tendernessw3aifiansaa sign of peritonitis LYy
guarding, rigidity FaUsiinuagiinsunniures hollow viscus organ waziliudeustluns
At

o msAy onalusElevuteslu trauma

aghslsfinu n15@nEIe3 Olsen warmme WU wWiHaN15959959MeUnA wiiileds investisation
duifuuds annsanunsuaduludesiesiiyuusdlda 43% dafummmsaduiudenuddyunluging

trauma \ilefumnisuInliudufigeuat(missed injury)

® |nvestigation
wUsrasivesnInsaiisdy Ae
1) diemninfimsuiadunslutesios nioll
2)  mniimsuiadusddndudesimssnelaensidausell
Faumnndl signs Avsdiegiinsunduneluresios uavsndudesldsunsdnunlnenisiifauuey
LU peritonitis FaUstidinsuinigures hollow viscus organ YALauBgU Aliisuludeshnmsnsiadiady
msssfinduildnsaussfiunsundulugeios eud
O  Chest X-ray WioUszfiuindinsuimidumelutesensiumevield wavanunsaldlumsidese
msuaduuneiin 1wy blunt diaphragmatic injury #egnudnuarvesnsdsaudnedl injury on

gaRaUnd elassnninfinidnsdne lesnnladduds
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P
Left diaphragmatic rupture: diaphragm 57%%788#7@’\#73'7 AIUY971199177 1 intercostal space OIREERY
stomach uag colon 5UZ‘1/€7§72J left chest
O Plain abdomen Yagtuiinudnduesundmiugae blunt abdominal trauma
O FAST (Focus assessment sonographic for trauma) audndulunisuszdiugiae blunt
abdominal trauma ag1snn Mlunsasaaiiienind free fluid Tu pericardium way Fosvios
visol Tagagyimsusziliu 4 dumis Jadugeioginfigaluvnzusunae fie pericardium,

hepatorenal (Morrison pouch), splenorenal iag pelvic cavity(cul de sac, pouch of

Douglas)

Left
Upper
Quadrant

Hepatorenal fossa Splenorenal fossa
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Hemopericardium

> o " Bladder

-
S RV
RA

o

Pericardial sac Pelvic cavity

- FAST i sensitivity 90-100% uag specificity 99% n1sulanaazil 3 LUy A Positive, Negative
waz Equivocal (Indeterminate) MnATIanuT Positive gdiasfinisnsiansornanisduiiiuiiy
1 CT scan wansiaualana Negative wanganladl free fluid Tudeios @ Equivocal fie
widlaiFaiau %ﬁwuié‘luﬂiajﬁ@mmL%Uéaumﬂm%aﬁaﬂuﬁﬂlﬁﬂ’ﬂ

~ FAST @ansa As3any free fluid Tédaus 200 . Tuld

- Tunsdlifeanisussdiunisunduludesendus uenuilean hemopericardium wu
pneumothorax, hemothorax famnsald ultrasound lun1susziduls 15end1 extened FAST
(EFAST)

FAST EFAST

- ot -
Penetrating injury U314 “Cardiac box” L‘ﬁa@ hemopericardium
Blunt injury \flesaniilenna miss intra-abdominal injury 97nn13M53999Mefisseeafiels
- l0f:
ldiewas Fouslas,
vhlddhadestag wieudums resuscitation 1 laifeandeutnerie
¥gnld vndeede wazsrelalumng

Non-invasive
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Toidu:

Tulgnansauenlen free fluid Sufezls wazvnnidudeniliaunsavenateariiuiniguls
Taiau150309 retroperitoneum heratoma wa subcapsular hematoma #kifidensenn
melugeaiosld Fanulduszana 25%

Operator dependent

Fofin:

praiulalidaiauluaugiu wie bowel gas unds w38l subcutaneous emphysema Usuna
1N

CT scan ldnsrausediunsuiniuludesios Tnelddu CT whole abdomen with contrast 3
sensitivity 92-98%, specificity 98% @13130n352any fluid Tudosiadldmus

100 wa. Tuly wannmMIdadeudadsaunsaldluvenainusuuss (grading) vosn1suiaduls,
uaﬂmﬂﬁ?ué’nmmm@ pattern ¥89 contrast brushing #ssuenindl active bleeding 98 uay
venUsmandenlutesiios Swaglunsmaununissnule

Foust:

adrhiinisuvadunglutesiesiilsififousdlunisiidingnidudaoueguda wWu peritonitis
wagdl vital signs stable

fimsunguvesledundssveniuly %ﬂﬁﬂﬁmsmniwmsﬁiamaﬁﬂwmmlﬁga

#i subcutaneous emphysema Usanauunn Usnugewing vililianusaiin FAST 1a

€

o

vaneazldenvaInIsuIniuld 1wy grading of injury wagldnauwnunissnwnle
14371948 retroperitoneal organ injury léfinin1sasaisou

Joiduy:

f4le5U contrast WagSadUTUaINN

Iaia’lﬁ,J’ﬁmﬁ’fLﬁLué/ﬂ’Jﬁlﬁ vital signs lu stable

=

windunsuiniduainnszauiiu uaslinszaudunielaveisludesiosdnvazvsninaziin
artifacts

Fod1An:

193ti94e diaphragm injury tag hollow viscus organ injury l@laif

Diagnostic Peritoneal Aspiration (DPA) %38 Diagnostic Peritoneal Lavage (DPL) Tuefnd
ultrasound wax CT §3liififildognaunsuats azerdonisvih DPADPL Tumsifaduindidensen
luvios w3alal Iaenisas incision Usinuwmtlevseldashalititungg peritoneum laaneenadaly
83 pelvic cavity a1 aspirate MlaldenesnuvIali d1ladenesniiunnnia 10 ml foi
DPA positive sl vital signs lainsiisansae iludeustlunsnige it l@ideslide 10 ml e
T NSS iiluludszanas 1,000 ml

(10 mUkg Tuidin) wén aspirate eanulldiunnndt 30%veauSunadiladily wéidmsaaties

lab ynasranudnwararelUitadwailu positive
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RBC > 100,000 /mm’

WBC > 500/mm’

Amylase > 19 IU/ L

Alkaline phosphatase > 2 1U/ L

Bilirubin > 0.01 mg/dl

Presence bacteria, bile, food particle, feces

Lavage fluid Tviaenumng ICD %3e Foley fildet)

Y

Umbilicus
A,

#

y ,b | —incision

Rectus Muscle

Stiff Catheter

~——Flexible Tube
)

Linea Alba

DPA/DPL procedure
Fousd:
aqtiunsvih DPA/DPL axfiunuwilunsdliigfiaed vital signs lainadl
Fsesuelalldananmndu uazlaill ultrasound Litevih FAST
asdoindinsuinduues hollow viscus organ 91nNNIASIARE CT abdomen ualdanunsadudu
I§1nnsnsiesiene iesniinsuiaiuredludundsdiuneviosnsiudie
Jof:
Hreduduldegadmauindnsuindumeluteiosnsa ez hollow viscus orean injury 7i
Tyjanansafildanmnsansanuldmeisau
Joide:
venlildindendi aspirate 18 \udenfiosnunaneearla
fi false positive laanideausnaiiniadilulutesies
Invasive kazonavilimianisuiaidvainnistaanednlunsaale
finlonialunis conservative management L1z DPL UBnuA positive ay negative Aot
fulahTn Fedudnagyih wusiilivhue DPA gaoghaieadld eross blood <10ml fifiod

negative &1 vital sien stable enlu CT devilewfialonia
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- gpgia:
laanunsausediu retroperitoneal organ injury e
laianunsavinldlugihefiaerindnunou, $3usnn, duuds @ superficial vein dilatation) n3ed]
coagulopathy
Diagnostic Laparoscope flusslewilun1s3fiads penetrating diaphragmatic injury wilalidudi
Heulu blunt abdominal injury
® |ndications for Laparotomy in Blunt Trauma
1. Hemodynamic &1 vital sign 13 stable uand evidence 141 DPL/DPA, FAST positive 6114dl evidence
widniuUadn vital sign 'l stable 9negnssuitlilaluiios
2. Peritonitis 81995398 UNTEITE lower rib fracture, spine fracture, pelvic fracture A5ty CT
ADUAN vital sign stable
3. Free air \Uavnsy widludifl X-ray 1653, CT IS0 0199edslaiifiu free air oonan
4.  Diaphragmatic rupture

5. Positive CT Tunseif severe g criteria Tun1s conservative

® Management in blunt abdominal trauma

mngUaedl signs 91NN1575339379M833 hollow viscus injury 18U peritonitis foifuteustlunisth
Fuhelurinda 10U surgical abdomen Tnglisndusiosmsrafisndn usmnlsifdnume fivedind peritonitis Tnsae
ianfiudag FAST

N FAST positive u vital signs stable 19156119 CT abdomen sawfieUsziiuinfinisuisiuves
ai’mﬂmLLawaﬂmmgumwaﬂmimmL%U%ﬂai’&’wﬁuq LaLLHUNSSNsely

&1 FAST positive saufiuil shock Filiinevaussdensliarstn (Nonresponder) Wiudausdlunswindn
19 9Y194

7N FAST negative uay vital signs stable wanainldasdaininsuiniiunmelutossios
&1 FAST negative sauffuil vital signs Talnsfl Seillonafiaviinsunmiuludesiasldmniudenns v FAST aludn
15 w1l wsevh DPA/DPL uaxdn FAST 9 1wie DPL negative 1‘171‘1/1’1211m&ﬁuﬁawﬁﬂﬁlﬁmmw%aﬂlé’ ween FAST
g wize DPL positive Ustindinsunadulurosies Wudeddlunmsiidadesios

mn FAST wiulddan3eliuulatindeterminate/equivocal) Tfiansaunan vital signs tWuegnsls a1lad
Fnwarresden Weliulaidnsunduluewieudeld Ssmsasadiufiulnenisiin CT abdomen usdnil
avdendillenmaiaziinsuiniuluresiosldsniui s FAST $am3ash DPA/DPL uazén FAST s1vise DPL
negative limanummduiionavilliiAnnnedenlsl usd FAST g DPL positive Ustiiimsuiadulugosios

@ i 1 g{" 1 LY 1 v
Wutaualunsendneaaiag
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Blunt abdominal trauma

|
Surgical Abdomen — Yes —>®
,l,No

FAST

Positive Indetermine Negative
l I
Circulatory Status Circulatory Status Circulatory Status
Unstable \ Stable / \‘ Unstable / Stable

- g I B
<> CT scan DPL or

Repeat FAST

/ N

positive negative

Indications for CT:

i o -Altered mental status Repeat FAST
Hemogtg:)?: o2l Peritonitis? -Confounding injury (No g in Cfo minutes
-Gross hematuria

-Pelvic fracture
-Abdominal tenderness
-Unexplained Het <35%

Candidate for
nonoperative
management
or
patient with

Equivocal 4 cirrhosis Abdominal CT

o

otomy

Algorithm for the initial evaluation of a patient with suspected blunt abdominal trauma (Schwartz’s

Principles of Surgery. 10" Edition)

® Non-operative management
< v ' ' < I < = @ v ! '
N5UIAUYRLRIILANATIUIRNTULSIeaNTY 5 grade Tny grade | Aouaduiiisdntos daulve
anunsasnwilaensliniga @ grade V Ao vinliugulsainvzdedinsiinanssiusiag 1wu idn 3o

embolization ﬁiaﬂ’lal,ﬁ&l%amvlﬁq&

10
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Pancreas®

11

111

Laceration <1 cm

Subcapsular hematoma < 10% surface area
Laceration 1-3 cm

Subcapsular hematoma 109%—50% surface area
Intraparenchymal hematoma <5 cm diameter
Laceration >3 cm or involving trabecular vessels

Subcapsular hematoma >50% surface area or expanding/ruptured

Intraparenchymal hematoma >5 ¢m or expanding/
ruptured

I

Superficial laceration, no duct injury
Minor contusion, no duct injury
Major laceration, no duct injury
Major contusion, no duct injury

Distal transaction or parenchymal injury with
duct injury

IV Laceration of segmental or hilar vessels with major devascularization A% Proximal transaction or parenchymal injury in-
(>25% of spleen) volving ampulla
v Shattered spleen A% Massive disruption of pancreatic head
Hilar vascular injury with complete devascularization
Liver® Abdominal Vascular
1 Laceration <1 cm deep 1 Non-named branches; phrenic, lumbar, gonadal,
or ovarian artery/vein
Subcapsular hematoma <10% surface area
11 Laceration 1-3 cm deep, <10 ¢cm in length | Hepatic, splenic, gastric, gastroduodenal,
inferior mesenteric or primary named mesen-
teric arteries/veins requiring ligation or repair
Subcapsular hematoma 10%—50% surface area
Intraparenchymal hematoma <10 cm diameter
11 Laceration >3 cm deep 11 Superior mesenteric vein, infrarenal vena cava
Subcapsular hematoma >50% surface area or expanding/ruptured Renal, iliac, or hypogastric artery/vein
Intraparenchymal hematoma >10 cm diameter or expanding/
ruptured
IV Parenchymal disruption involving 25%-75% of hepatic lobe or v Superior mesenteric artery, celiac axis, suprare-
1-3 Couinaud’s segments within a single lobe nal vena cava, infrarenal aorta
v Parenchymal disruption >75% of lobe or >3 Couinaud’s segments v Portal vein, extraparenchymal hepatic vein
Juxtahepatic venous injuries to vena cava or major hepatic veins Retrohepatic or suprahepatic vena cava
Vi Hepatic avulsion Suprarenal subdiaphragmatic aorta
Kidney* Duodenum®
1 Hematuria with normal urologic studies I Hematoma involving single portion
Subcapsular hematoma Laceration, partial thickness
11 Laceration <1 cm deep without urinary extravasation 1l Hematoma involving more than one portion
Nonexpanding perirenal hematoma Laceration <<50% of circumference
111 Laceration >1 ¢cm dcep without col]ecting system rupture or urinary 1 Laceration 50%-75% circumference of D2 or
extravasation 5096~100% of D1, D3, or D4
v Laceration through renal cortex, medulla, and collecting system v Laceration >75% circumference of D2
Main renal artery or vein injury with contained Involvement of ampulla or distal common bile
hemorrhage duct
v Completely shattered kidney \' Massive disruption of duodenopancreatic

Renal hilar avulsion with devascularized kidney

complex
Devascularization of duodenum

*Advance one grade for multiple injuries, up to grade II1.
Modified from Moore EE, Cogbill TH, Jurkovich GJ, et al: Organ injury scaling: spleen and liver (1994 revision). ] Trauma 38:323-324, 1994; Moore EE,

Cogbill TH, Jurkovich GJ, et al: Organ injury scaling ITI: Chest wall, abd

I vascular,

, bladder, and urethra. | Trauma 33:337-339, 1992; Moore

EE, Cogbill TH, Malangoni MA, et al: Organ injury scaling, II: pancreas, duodenum, small bowel, colon, and rectum. J Trauma 30:1427-1429, 1990; and
Moore EE, Shackford SR, Pachter HL, et al: Organ injury scaling: spleen, liver, and kidney. J Trauma 29:1664-1666, 1989, with permissions.

American Association for the Surgery of Trauma-Organ Injury Scale (AAST-OIS) Grading Scales for

Selected Abdominal Organs

11
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mssnwiluefndiulvgarendensindmdundnlsiinasdu hollow viscus 1138 solid organ M&smINTISH
fmssnwsneislidalusnildsuuimiuemns solid organ wuitlduad Fsldnuntfluglugfnuinldnad
Uiy @ansnansnsnsmelaegradidedfny

Conservative management Tlgifunsuiniduaes solid organ L &, 5w le waznzdiauduani
1@J§uLmL‘1/i1ﬁ?u fleailu kidney 90% success, sesaaundu liver daudialdidufidey Q’ﬁlﬁ%’ummi‘mazﬁaﬂﬁﬁ

peritonitis wazABAE vital sign stable 91NN resuscitation LUDAY TINNIFBINITNTIVANEN 19U CT scan

A oo vy

Wiolvudlalifidnvafivanldannsadnudeisliidald wu @ hollow viscus organ injury n3e i
active bleeding Imﬂmﬁﬂmﬁw?ﬁﬁ Fdudieg close monitoring @84 close serial vital signs Lag serial
physical examination

109370 CT scan fidos1inluns38iade Gl tract injury wind vital signs wtiasway serial physical
examination finsiUasuuyas 1w i peritonitis 03¢ shock fiosuneglailsninavndu Suduazdesinulnenis
r1sfe wenanifasdesdinsusaiiiudesmusiludetes (Abdominal pressure) Wuszeziilesaniioting
vadumeludesios awvtilid bowel ileus $amdan lsiarmduludestiosgeunniu wngwnnnds 20 mmHg

AgReaasdeindl Abdominal Compartment Syndrome(ACS) Failutousdluniserdmuiu

® |ndication for conservative management in blunt abdominal trauma

- vital signs stable

- 13§l generalized peritonitis (localized 1¢1)

- ldeansnistiden 138 minimal blood transfusion wsag organ dndulaluwilouiy dshuuan wagd
nsliden fedrdeneiludmas wmszdonundonsey uidndu lver 1 <dunits ananse
conservative 19, &1 kidney d@unnnlifasliiden wsnzdl capsule w19 temponade 17 1dondsoanlyl
N

- Proper imaging (CT) prove TGkl a&ﬂu grade fiansn conservative 1§ & associate axlsU19Close
monitoring e

- 81998ABY Angiography+/-embolization

Angiographic Embolization

M35n¥IEN9Y Angiographic embolization {wisns§nuiildiiu solid orean fe fu sy, ln, waen
\d0M mesentery wagnaonidonlu pelvic cavity

13879 CT abdomen Tu case trauma Iﬁ@ 4 9g1INANe fa free air, free fluid, solid organ injury, k&g
contrast leakage findoagfisaulaninlu emergency setting wlelwsfinudiae contrast blushing Fuun wlah
i1 pseudo-aneurysm Lﬁﬂ‘ﬁu flanafiae fail conservative mﬂ‘ﬁu #99a9911 Angiography-+/-embolization Tudifi

il

12
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Contrast blushing on CT scan (liver and splenic injury)

val v

fog11intun13vi angiographic embolization fie fuiniiuagsodl vital signs stable weflagluvilaiiies
x-ray intervention AIHUMNNUIA active bleeding 211 CT scan waliil interventionist Aasnsavinlila Wil

vital signs lalasit Aludeus@luniserdmuduiy

Retroperitoneal injuries
wwemsedndneluusias zone Juagiunalnnisuimdu. Tunsdifiidu penetrating mechanism ladnazidu
retroperitoneal hematoma zone lag1deuln hematoma tueenifieginfinisuiaivveteiviwlatne dw

blunt mechanism %uag}ﬁuﬁ%mﬂaﬁtﬁu hematoma
| I

o ————————
=
-

Inferior
vena cava

Superior
mesenteric

e

Middle colic

Right colic

- -

“Se~H SO SO A, —)——

Retroperitoneal zone
® |ndication for Exploration in Blunt Retroperitoneal Injuries

o o I

- Zone I: dwannda fotezddayeglu zone dvismun 919y pancreaticoduodenal hematoma, il

expanding hematoma, bowel ischemia(tinfis SMA injury)

13



Pitfalls in Blunt Abdominal Trauma 14

-~ Zone II: 9zUafisiawle Andadl Renal artery injury, (e preoperative investigation L% CT), Rapid
expanding hematoma
~ Zone li: Unfiillatiorann aulafiseiie Absent femoral pulse Al wieldiuinindndna, Rapid
expanding hematoma
1. Pancreatic Injury
- Missed Yoy msviinanisenns silal successful aqtiudn pancreas vilvifosiign
- WU 4% veuUie abdominal injury
- 90% 94 pancreatic injury 9yl associated injury
- 20% v®3 pancreatic injury 9zl injury Me duodenum @Y
- Penetrating injury : blunt injury = 70:30
- Early death #1830 bleeding
- late death 18370 infection iU MOF
- Single most important fizuenléin outcome LHuagsls fife presence of pancreatic duct injury
® Diagnosis
szozusneNsTiton fosg mechanism MUelFFUTRMANN Aosuusanetiazlasds gnnszitu sowu
§n hand bar YDITNITYIUBUANTEUNNYTDY ABfesdl high index of suspicion Tu blunt trauma ii upper abdomen
uwazdl pain out of proportion ALY 5187l injury 3 severe A9zl 81n13 back pain & ecchymosis fiudin
back %39 flank WiIMILAIY peritonitis 3 guarding TaLau
MnMERTRTIMeiivifies Imenaasiiusentn wie seat belt sign wawitheuuiniesdn s
pancreatic injury 1ione
971 film chest T¥as7l lower thoracic spine $18 87193 LiuTeENTEGNLAN
Q) serial serum amylase A 4-6 Filue Sududos serial sz serum Amylase «Ju unreliable marker
il false positive laun lae 35% Uae pancreatic injury 9ziA1 amylase Ejﬁgu, 40% waUe pancreatic
injury agiiAn amylase Un@, LAnLANE serum amylase LLé’%Uﬂﬁﬁ@@&‘ﬁu Alany serum amylase 91 &1
amylase Un@ A3k follow up clinical fie uggneadl persistent hyperamylasemia saufuUseTRnaznsnsa
S1uMeasdEIe1aaedl nsuiniuvesiudeu Ages investisation LR
Double contrast CT Scan 1Ju gold standard & sensitivity Wag specificity >90% Wil 4 Flausn
9194 false positive 20-40% #9384 clinical #5all serum amylase positive e 5ﬂﬂ%’jﬂLLiﬂ CT Un@ uaasasde
ann filsds T Snadalu 6 Faluadald
Positive signs Tu CT scan laun
- Thickening of anterior renal fascia Fadu sign ﬁwuiéfﬂaﬁlﬁ'?jﬂ
- fluid collection §9U¢) pancreas
- Pancreatic parenchymal edema or disruption
- Active bleeding or extravasation
* andeu Film desenulvinsu 881 jump LU diagnosis aglalanzuun 1w diaphragm 1eengaieuwi

9199731 Twaa9 soft tissue 9 epigastrium, t31 colon Qﬂﬂmﬁ’]mi‘u L3ty free air-free fluid,

14



Pitfalls in Blunt Abdominal Trauma 15

** (T classic U84 pancreaticoduodenal injury agliusunziAsrasdeUu 45 a3en Qg contrast
. A < N 2 vy X
fluid 11NB38EH C-loop Uarawliusesunn lnglanzIoeuAniiunlg head of pancreas Aiiulad1eduy
94811 extravasation ¢7g
Blunt trauma& pancreatic injury

'
LY o o

HaqtufnwILuy conservative 1ntu wANABIMIKFRTITUFauRTaNIN procedure i anastomosis
\woy*) 8381 complication Lex leak 1oz fUaesinilsen
Non-operative management fi7l4luy isolated injury grade I-Il 910 blunt trauma il
hemodynamic stable uafaudon case 1¥#, NPO, serial physical examination 521U lab wag imaging study
Wuszey
£33 missed injury 881488lu investigation fiien Feausznauiu clinical waz investigation Fdu
33U 619 DPL, CT 1889 @131150498 negative la v3eingua initial amylase SnUN@ fod serial taue
® Aims of treatment
i1 principle 3 99 999015350 traumatic pancreatic injury MEAISHIRAAS
1. Stop bleeding
2. Debridement wenenufiuiiiofiorllsnniian
3. control pancreatic secretion and adequate drainage
0199 pancreas LLGmagﬂuﬁm 794 bleeding control Nau AUKAY pancreas s vessel Wty SMA,
SMV, portal vein fosvien bleeding Toild wareeisRninazyherlsiuf pancreas 9¢ debridement of
necrotic tissue asslvutnglazag control of pancreatic secretion 9819l3
External drainage Hleil% soft closed suction drain 19U Jackson Pratt LUa$10 %38 Redivac Ale A
1% sump 3 Penrose 1l drain Tiunuuseana 7-14 Ju @wlusie complex injury grade 4,5 TiRansan
1d feeding jejunostomy 13iae
® Pancreatic duct injuries
Intraoperative main PD evaluation 1unsuseiuluvaizsindnind main PD injury videli Suinazidu
invasive technique Tudhagiiuliidesuuzilivinfuuds iesndenamiuiu { tissue trauma anntu udly
Foyaliuntn

o

Needle cholecystocholangiopancreatico-graphy 3o 3n contrast 1l gallbladder waald z:yz:ﬁ
29827 IV morphine ieliid spasm 984 sphincted of Oddi UsAul# contrast Fadnlulu main PD
og1vheylsil Rans! agnda leak inniiie Loy
- diagathi uesaneiiie annulated 970 cystic duct douasn CBD @ndlsiuit pancreatic duct guite
identify 13 pancreatic duct injuries %130l nMsnsEvvETdunsdY injury fo sall bladder Tngl
failure rate gsun!
- Transduodenal pancreatography Wornusiulaidhdas e duodenum ienssanedma ampulla
\un"3 create combine pancreaticoduodenal injury ogvil
- Distal pancreatic resection & duct canulation #in distal pancreatectomy WaaLesaIgdoUN widedlw
Wm fistula

o £% (%

- UNAUYN intraoperative ERCP dunanyia WWaviosudaldndesnisuinluviusuniiey

q q

15
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Pitfalls in Blunt Abdominal Trauma 16

4 9813l 989!
Proximal pancreatic injuries
1 proximal Ag V%10 SMV

anAnIladl duct injury > drainage alone 1 control bleeding lawaq 119 drain HEY

duct injury > suture/Ligation plus drainage Wu A pglsAle ud9 drain wdudn lifeanddn duct

ffuva Sueg retroperitoneam 41ands Susenlild Gnufu reeigu elective case 6 week - 3314 drain Lage

WWau fnUanviesanng Aeeudin pancreas Andanla sguesuitmeutiy

Left
Portal vein gastroomental

Coeliac trunk artery

Hepatic artery
Gastroduodenal artery

Left gastric artery

Splenic artery
Splenic vein

Right gastroomental
artery

Inferior mesenteric vein

’ First jejenal artery
Superior mesenteric artery

Superior mesenteric vein

Posterior and
anterior superior
pancreaticoduodenal
arteries

Posterior inferior
pancreaticoduodenal
artery

Anatomy of pancreas
Distal pancreatic injuries
01 distal Aa Frema SMV
fAnIldl duct injury > drainage alone 61 control bleeding lala1 119 drain Ry
§1An1 duct injury = ¥ distal pancreatectomy W&3314 drain 1011
Distal pancreatectomy with splenic preservation, Is it appropriate?
nn3vi distal pancreatectomy Asten spleen sansewislil msmnaudaudn Sfnaiieiesnsie

Tnganzlufin uanaase) wa Asudsdun @enaniududalue wugiin d1auld stable masiiiu

spleen 13 usid pancreas upn bleed woza1n SMA SMV Auuanee aeie faae

Duodenal injury

wulates Aladuenn wulu penetrating injury 80%, blunt trauma 20%
Delayed treatment 3851918 40%

10% 93 duodenal injury 9zdl pancreatic injury SI9618

Location of injury

2" part wu 35%

3" part WU 15%

4™ part Wu 15%

1% part wu 10%

16



Pitfalls in Blunt Abdominal Trauma 17

® Diagnosis

- §UseiR blunt trauma USad upper abdomen

- Td NG tube onalsidenosnin

- swezuandenmaudtangng laisnn wernuly 24-48 $alus i peritonitis with shock

- Plain abdomen positive Uszanas 1 Tu 3 984 case sinuiiu retroperitoneal air 1Ua§jia‘u€] kidney
AU (free air wulatiow) 812wy obliteration of right psoas shadow tag scoliosis U84 lumbar

spine

Retroperitoneal air around right kidney

- CTscan Ju gold standard ws hemodynamic @e1 stable lnglif feed water soluble contrast
sensitivity 80%
O Positive signs 10 CT
O  Extraluminal gas %38 extraluminal contrast
O Fat stranding with loss of sharp tissue plane

O Intraluminal hematoma or focal wall thickening >4 mm

® Management
ngAe simple repair Tu early case >90% ¥hléi lu late case viladuunana
laifianudndudessn grading 989 duodenal injury lai313y 50-75-85% §uiiuin simple repair loniduias laifes
aula a1dl combine pancreatic injury faefuen treat
Principles ¥@en13$nw1 dog 3 Usens
1. Repair or anastomosis without tension
2. Good pancreaticobiliary drainage
3. Protective procedure in severe injury
Pyloric exclusion, in late cases of duodenal injury with severe sepsis/contamination 01 delayed
case 139 film & air 50Ul® (retroperitoneum air) fisrilaliidesiuinnan simple repair, §7 tissue U9
p1aaziay 1ulueaazlal secure 9193wdBe pyloric exclusion n13%1 pyloric exclusion AN divert 181

=]

content Mavianaunalidlufl duodenum lneilin gastrotomy #59 greater curve MMIAUNLN ASdIUTIATIER

9701 closure pylorus Ingld Babcock U pylorus As Funndulnnae silk 15e prolene 3-0 A% run %se

interrupted Alg a1ntiufivh side to side antecolic gastrojejunostomy &4n13%11 gastrojejunostomy ﬁa\ﬂﬂé}ﬂ

17



Pitfalls in Blunt Abdominal Trauma 18

flu pyloric sphincter elnawienaztdu pyloric exclusion a1uin eaisadiu 14 staper Baiasdls Tuszezenuan
N8I NAUKaves duodenum heal ud? i1 pyloric sphincter avilaoald fadu staper Alald (@E14 chromic
3o vicryl ims1glaiiu 2 a1 § pylorus Milauds Fu57lU) wae castrojejunostomy axlaadls Tu 6 week - 3

month

Bidu protective procedure ldiaties @wnsa divert gastric content ladlsrululau duodenal

wound tazfian pressure Tu duodenum aene

o 8

\

Gastrotomy

Pyloric exclusion with gastrojejunostomy
® Pyloric exclusion: Is it always necessary for late/severe cases?
- Pyloric exclusion is not necessary for all patients with severe duodenal injuries.
- Selected patients can be safely managed by simple primary repair

Velmahos GC. et al. Safety of repair for severe duodenal
injuries. World J Surg. 2008 Jan;32(1):7-12.

- The use of pyloric exclusion in severe duodenal injuries may contribute to longer hospital stay
and confers no survival or outcome benefit.

DuBose JJ. Et al. Pyloric exclusion in the treatment of severe
duodenal injuries: results from National Trauma
Data Bank. Am Surg. 2008 Oct;74(10):925-9.

# study genuLgezINAauAl 1990-Uag0u veninsminwasiiuly vliidfia hospital stay wazliviiy
survival %138 outcome benefit fatfumeneaii simple repair 4189 NaBNUINDS) U
® \Whipple’s operation in trauma: Indication
- Massive uncontrollable retropancreatic hemorrhage
- Massive unconstructable injury to the head of pancreas/main pancreatic duct and intrapancreatic
portion/distal common bile duct.

Asensio JA. et al. Pancreaticoduodenectomy: a rare procedure
for the management of complex pancreaticoduodenal
injuries. J Am Coll Surg. 2003 Dec;197(6):937-42.

Asensio LWgu report aslu journal of american college of surgeons U 2003 ¥1Mn15@n®1 Whipple
operation Tu trauma 18 case & survival rate AU 70% w@ll morbidity woauAas wall fight TaRUNeaNAIT

Aedasilidonaonlunesunds Fetanudeusn @musnnazane feli indication ane Unalude 2 Ae 1oy deou

18



Pitfalls in Blunt Abdominal Trauma 19

Tadle e wuzihlmdudlsile pad udfidn wisegrsunnisn uaalddess pack linew 8n 2-3 Tudle stable
ADELDNLGD

a3 indication 4189) A® pancreas 1AUARNIN trauma/injury > 151inii debridement fiu repair

Fracture pelvis
Fracture pelvis WUVLG’T‘U'%JEJMﬂ‘ﬁumﬂqﬁam@%wi UN93183 associated injury AU Gl, KUB, vascular Un9
878 shock Favthilveadaeunnde initial management Waztae rule out anngivinlsf shock 1lail
intraabdominal injury
® |ndication for Laparotomy
- Profound shock naan lai respond #ie volume resuscitation
- FAST/DPL/CT scan +ve for intraabdominal injury
- Open fracture fiunailanzgoonanduuen perineum y3engauin rectum u3e vagina fau gy
PR/PV A&1%10 bone
- Evidence of common iliac/ external iliac artery injury
1987498 fracture pelvis fiosuaam vital signs 11 stable viell gindidensenlurias idensenty chest
vaeld Ins1zdINIINILMBaIN associated injury Tuving
fiddayiond pulse fivrwiiuvdelyl dliiviifunuadn common iliac/ external iliac artery injury
® DPL vs CT scan
N13%1 evidence idansantuviag wuztua 2 9819 61 stable wa TvionlU CT usign la stable U CT
Taflwna Tivih DPL 1Ju open technique wawidu supra-umbilical incision §1vi1 DPA galaildiden 11 DPL se T
WenRALIg €1 RBC<100,000 dilanlsiilnvios
AUWAY High risk for renal failure Aivi DPL dwijuq laind renal failure Aoty CT
WIBtNMYLY fracture pelvis 11 a3 BP U3u ¥ DPL negative, wuziililuvi angiogram Lﬁamf\m
bleed &1 embolization fiew iz CT wisoli CT drdeeiniu linda renal failure
® Management of Pelvic fracture bleeding
- Compressive device u&usil LLé’ﬁLLG}'qUﬂizﬁ‘ﬁ'ﬁ: Bedsheet K1YiAgs3M, Pelvic clamp, Pelvic sling
uiwsidigunsallu, MAST, or G-suit lafldud mseifia pressure walutes luvh i complication wex
- External fixation w&us orthopedist #a15841
- Angiography and selective embolization #® intervention 1u major factor fivg safe Qﬂw fracture
pelvis lallavuodad
- @ udu v Angiography and selective embolization laildaageaiinds Surgery Aoidnluvi
Preperitoneal packing, @un1s Intraperitoneal packing lai work, Wagnsviinternal iliac artery

ligation Ala work

19



Pitfalls in Blunt Abdominal Trauma 20

Preperitoneal packing

® Angiography/Embolization
- Indication
Significant signs of bleeding
Massive transfusion
Significant disruption
Contrast leaking on CT scan
- Contraindication

Profound shock

Damage control surgery

Damage control surgery Aamsrdalneiigauszasdiilovnudeniundn ddusfnniauidn Q’ﬂwﬁlﬁ%’u
vadvasihmsuilansuaduiiietutovmn Wy Wugenvdednsedld, Wureusiu, fhy wardadevasaiden
msshdindananldnanetnatios 3-4 v, wuidnnsdeTings SsevnueanndeTinAnanmsdedenunn

auLAn “Bloody vicious cycle” 50 Lethal triad in exsanguination

Coagulopathy

Hypothermia Metabolic

Addosis

Decreased mycardial performance

mnmsnemuhmaihdalngléinandug tiioniuau bleeding uag contamination 970 bowel content
wazththeeenanviesrindnionuAly hypothermia, acidosis Wa coagulopathy TWifirou udndulusndn
gouuguliiasaauysallunendsanusoandnsinsmgla Juflunvesnisii damage control surgery
o When? ialnsdeindulavh damage control surgery
- Not the last choice! Ag4 plan ﬁaﬂguﬁmﬁuiﬁ]ﬁmzﬂl.wﬁ.ﬁuﬁ] aﬁqmﬁa damage control faufiaziin
metabolic failure ¥1nsalidl massive hemorrhage, #1583 massive blood transfusion f83911U

- Plan ahead since the EMS calll

20



Pitfalls in Blunt Abdominal Trauma

Plan early in ER!

Plan immediately in ORI

ER indications

Patients with pre-hospital indications

Status post ER thoracotomy

Hypotension & large amount of peritoneal fluid from U/S or gross blood on DPL
Hypotension with closed pelvic fracture & large amount of peritoneal fluid from U/S or gross
blood on DPL

Open pelvic fracture

Blunt / penetrating with Pericardial fluid on ultrasound

Duration of hypotension a4 most reliable factor #lazuan outcome %anﬁgﬂw{?}g«mdaumﬁﬂ 84
shock Aaurnuuinlas Tenafiavlnu damage control av8wnniu
Intraoperative Indication

Shock

Hypothermia : temperature < 35C (Schwartz)

Acidosis; pH < 7.2 (Schwartz) A15997d0y)ta12 ABG Useq 53RINNIGR

Base deficit > 15 mmol/L (Schwartz)

Coagulopathy, PT or PTT > twice of normal

Serum lactate level > 5 mmol/L neAu3 §Uhedadl hypoperfusion 8¢
Resuscitation > 12 L

Massive transfusion > 10 units of pack red cells

Prolong operation (>90min) in borderline stable patient

21

If the patient requires the management of an extra-abdominal life-threatening injury aal,ﬁ‘aﬁgﬂw i

AnuTudunazdaslasunissnuilu system dusnanInlugerio

Morris JA Jr, et al. Ann Surg. 1993;217:576-586.
Moore EE, et a. Am J Surg. 1996;172:405-410.

Asensio JA, et al. Am J Surg. 2001;182(6):743-751.

Johnson JW, et al. J Trauma. 2001;51(2):261-269.

Stage of damage control
Part 0 : Rapid transport to definitive care wagfnaulainagyin damage control surgery

Part | : Limit operation

O Control hemorrhage 910 vascular bleeding ﬁgwm&l, solid organ Tuvias 1 pack Il pack

Lineu denanendie tamponed effect
O Control contamination Gl finvekn liifin1sie
O Intraabdominal packing

O Temporary abdominal closure

21



- Part Il : Resuscitation in ICU

Pitfalls in Blunt Abdominal Trauma 22

O Correct metabolic failure and bloody vicious cycle 914 electrolyte, acidosis,

coagulopathy, volume a8y hematocrit

© O O 0O O O

19 IV antibiotic kag IV PPI

Endpoints of resuscitation

L3 temperature YBITINIY Y19 active WAz passive rewarming
Cardiopulmonary support 813#8413 inotropic drug 978 heart pumping

Monitor bladder pressure 539 abdominal compartment syndrome

n3fifisievi angiography /embolization &1EUae stable Tu Aie199z9i1 embolization Tumeuil

1) Stable hemodynamics without or with low dose vasoactive or inotropic support

2) No hypoxemia (O, saturation >95%), or hypercarbia (PaCO, >45 mmHg)

3) Normal acid-base balance (Serum lactate <2.5 mmol/L, Base deficit >-5 mmol/L)

4) Normal coagulation (PT<15 s, PTT <35 s, Platelets >50,000 uL)

5) Normothermia (BT>36°C)

6) Normal renal function (Urine output >1 mU/kg/h)

- Part Il : Return for completion of operative repairs 38 definitive surgical treatment

JuszeedifUae stable Fu Anefiazionludariidnlniiieri definitive treatment anuun naNTILA

resuscitation Tu ICU TUwan 48-72 9alus Tnanunnweiiazwieuiiy wisuden wisugunsaliaziuuly

M3ndn d1TasalU awides re-bleeding d11ladnagides infection

- Part IV : Definitive abdominal closure

Abdominal compartment syndrome (ACS)

Abdominal compartment syndrome 1Junmgiifianuiunieslutesiodaiu vlidenluideseteos

aqednegluresiosanas Ui intra-abdominal organ ischemia Wag dysfunction iRAINANMAIIY

1N118 1NN9 trauma 189 Yl tissue edema, & bleeding Iuﬁaﬂmm, massive fluid resuscitation, #5831n

msisld pack wozlu #3n1598 intra-abdominal hypertension 1A 20 mmHg ag3uvnlAd organ

dysfunction fi971LAn ACS

Figure 2. Distinctions between normal intra-abdominal
pressure (1AP), intra-abdominal hypertension (IAH)
and abdominal compartment syndrome (ACS)

Organ Dysfunction

S -/

Abdominal /

Compartment /
Syndrome g

1
.-

/

Intra-abdominal Pressure (mmHg)

30 35 40

The shaded area illustrating IAH may undergo shifts to the right

or left depending on the clinical scenario.
Malbrain MLNG, Curr Opin Crit Care. 2005; 11: 156 22
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Clinical and Laboratory Manifestations of Increased Intra-Abdominal Pressure
®  Abdominal
- Body wall
Decreased blood flow
- Gastrointestinal tract
Decreased mucosal blood flow and intramucosal Ph
Possible bacterial translocation
- Hepatic
Decreased portal blood flow and hepatocyte mitochondrial function
- Renal
Increased renal vein pressure
Increased plasma renin and aldosterone
Decreased renal blood flow, glomerular filtration rate, and urine output
- Thoracic
O Lung
Increased intrathoracic pressure, peak airway pressure, peak inspiratory pressure, and
intrapulmonary shunt
Decreased dynamic compliance
O Heart/cardiovascular
Decreased venous return and cardiac output
“False” increase of central venous pressure and pulmonary artery wedge pressure
Increased systemic and pulmonary vascular resistance
- Central nervous system
Increased intracranial pressure secondary to decreased venous return

Decreased cerebral perfusion pressure

Increased abdominal pressure i

Compression of kidneys T Intrathoracic pressure

1 Renal blood flow = lco Hypoxemia
L uop i \S{\E/DV T Airway pressures

1 Compliance

T SVR T PA pressures
T CVP readings
/\
Extremity Splanchnic
ischemia ischemia
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Diagnosis of ACS

Serial physical examination: tensely distended abdomen, tachycardia, hypoxia, hypercarbia, CVP
GR

Screening tools: bladder pressure g4, urine output 1198, peak airway pressure 6N

Grading of ACS

I1AH Sustained or repeated pathologic
elevation of IAP = 12 mm Hg
Grade | IAP 12-15 mm Hg
Grade Il IAP 16-20 mm Hg
Grade Il IAP 21-25 mm Hg
Grade IV IAP >25 mm Hg
ACS Sustained elevation of AP of > 20 mm Hg

with new organ dysfunction

Abbreviations: ACS, abdominal compartment syndrome; IAH, intra-
abdominal hypertension; IAP, intra-abdominal pressure.
Patel DM, Adv Chronic Kidney Dis 2016; 23:160

Haust grade 3 Ao cut off 71 IAH 11nAT1 20 mmHg WSexnndn 27.2 cmH,0 111U laparotomy

decompression

UBNANILYAIYD intra-abdominal pressure ABINAIYBINTTYINNTL Vo40T87EA1Y Usznoume indl

new organ dysfunction A153U¥ decompression leln

1.

AR N

Peak airway pressure 11111 45 cmH,0

PaCO, 111N 50 mmHg , O, delivery index < 600 ml/min/m?

BP drop, CVP g4

Urine output W8N 0.5 cc/ke/hr, & azotemia

APP 38 abdominal perfusion pressure #1031 60 mmHg

ImeA1 APP = MAP(mean arterial pressure) — IAP (intra-abdominal pressure)

Measurement of Abdominal Pressure

Direct method: fiAMuuaiugnas usvinen wag invasive vinlaga19ane peritoneal catheter dialysis
w1 ludewios Wawenu pressure transducer lag zero point %ag”iuum mid-clavicular line
Indirect method #iflewldie N33 urinary bladder pressure Tnensld NSS 1w Foley 1ly
Uszana 25-50 cc LLﬁai“mmmgjwmﬂf’ﬂu column 1y zero point axegfl pubic symphysis Turiuey
(Uagtuuuiiild mid-axillary line msafiuwuIves iliac crest) Famstaisionafimunanaiadou wnn
#Uneil neurogenic bladder, 31 pathology 8¢ Uil pelvic mass, v3eld NSS 141 bladder w1ty vl
A pressure gaLAUII

Management of ACS

Prevention 1Husdn wiyﬁqm Tusneivh damage control T severe intra-abdominal injury 19
temporary closure vi3atdnaulalin fascia MU ARosRAnINEINS war i bladder pressure Wu

Jeey LU N9 4-6 Tl
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&3l 1AH 11nN97 20 mmHg SRV new organ dysfunction 1ivi decompressive laparotomy &g
534 BP drop 217115 loss tamponade effect a5l IV fluid wiewdial intravascular volume riawdn
93

e decompression 1@3a AI5UATIBILUU temporary closure lUneu finau serial physical

examination Wag bladder pressure Wusvey
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