


Background

Trauma ,the Fourthleading
cause of death in weste! ath in western and | ==
the leading cause of death in

the flrsJ four decades of life

The predommant mechanism is
Blunt injury 95%. and 57 finleating iy
— R

W wesiren Coumiey .

One fifth of patients has
abdominal injur)r“’z o

Corrvman Vat mjor vessels oo Rleading

Intra Aba’om/na/ Hemorrhaqe
;one of the est cause

of death after trauma and

missed abdominal injuries are a| ==
frequent cause of morbidity

and late mortality .
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History
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Mechanism of injury is an important factor
in developing a high index of suspicion;
thus a detailed history is helpful if available.

First step to recognize presence of shocki

2"d step is to identify probable cause. 4 shocx-




Regions of the abdomen
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Flank

Regions of abdomen

Anterior .
Abdomen

Anterior
axillary line

N

==Posterior
Faxillary line
f

Flank

Anteriorly — Ant axillary line

Posteriorly — Post axillary line

Superiorly — 6" ICS

Inferiorly — lliac crest

Thick musculature — partial barrier
to penetrating wounds
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Retroperitoneal Injury

e Anatomical boundaries.
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Regions of the abdomen
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Tharaco-Abdomen

Regions of abdomen

Thoraco Abdomen

Dlaphragm Liver Stomach

Inferior to
» Anteriorly: Trans-nipple line

» Posteriorly: Infra-scapular line
Thoraco: 4 =

abdomen
Includes

» Diaphragm, Liver, Spleen & Stomach

Abdomen

Full expiration = diaphragm rises to 4t
ICS = Abdo viscera may be injured by
penetrating wounds/ # lower ribs




Nine regions of abdomen

d
mid clavicale, mid clawieale.r
Right Epigastric Left
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Regions of abdomen
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Abdominal Trauma

s

Mechanisms of Injury
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Classification of Abdominal Trauma

Trauma
T /)fﬂf" AOU\"’(&"
| | 1
Blunt Penetrating l[atrogenic
Crush injury - Stab Wound ‘ Endoscopic -~
—— External cardiac massage —
— Blastinjury Gun Shot Wound leacl o rik firackart —s pneume Yorer
- 7 —— Peritoneal dialysis .
(a'm_ij o fed-hno.\ shtaciure.

— Seat Syndrome
| Per-cutaneous trans- .
hepatic cannulation
m— L

— Guided liver biopsy —
Q. Viver blwﬂin
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Mechanisms of injury in BAT

Compression

Steering wheel/ seat belt injury

) e/Solid Visceral Injury
ww e 0p AP

( most common
(spleen )

=1 —hollow viscera

I
" (less commonly)
z

combination m«* sefiews
.(pancreatico - duodenal

< injury)

@ O\
Deceleration — shear injury

Organ & blood vessels stretching @
points of attachment

Solid Organ injuries
(liver most common)

Vs

Mesenteric vessels
hemorrhage or
ischemia

&

Intestinal perforation or
contusion

Rare AA-dissection
with incomplete or
complete occlusion




Forces behind abdominal injury

Blunt trauma, a force to the abdomen that doesn’t leave an open wound, commonly occurs with motor vehicle crashes
(MVCs) or falls. Compression and shearing are examples
——

ompression is the result of a direct blg\-./, such as Qheing thrust against Shearing is common during rapid deceleration
a steering wheel or seat, or with pr ure from a seat belt n an MVC as a portion of the tissu ontinues
————— e .)' :/\’ to move forward while another portion
Jad remgains stationary. Here, the liver has torn
avway from the portal vein

Bluw&’\% SoAheme O{an.v\ af fecred iy spleen- i \;JX’
7

Penetrating trauma causes an open wound, such as from a gunshot or stabbing. The solid organs—diaphragm, spleen,
liver, pancreas, and kidneys can bleed profusely when injured The hollow organs—stomach, galibladder, large
intestine, small intestine, and bladder generally don’t bleed significantly but damage to them is more likely to cause
peritonius

| S ~ _i\

A gunshot can damage multiple organs because of high A stab wound is typically more localized and may be less
bullet velocity or fragmenting. The patient needs surgery damaging
to repair the injured tissues and remove bullet fragments




Compression




Compression injury in Blunt
frauma
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Shear injury in Blunt trauma
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Lap Belt and Bucket Handle Injuries.
inYesYine mpelure —5"‘(’-4"\"3 ' Ahe mesa\-\a_.




*atients with Intra-abdominal Injury following Blunt
Abdominal Trauma
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Mechanisms of injury in PAT

Stab inju s > 487, there i
4 ry. Gunshot injury ;:’f,i;;,w;
Low energy, lacerations ety -

/De ree of injury depends on\
The incidence of organ 9 Y . Y . P
damage varies with the - Amount of kinetic energy= i, ... soév

direction of entry into | released by thw/ RIS

whl€ the Ze';:jm;a:lice_avs tlyr)w - Mass of the bullet !
~\s5%,, / an A = \ \- Distance. 5“"""‘135*'\“‘&'-—9”\“?_&%_,/

-Most stab wound's do not - - ——
cause anintraperitoneal - multiple organ injuries
i”ﬂ”)’@ | |are sustained, s

— nultiple inof cases = perjtgca\t//g/fl.<;tcl)~g/owe/
- involve the chest in up | (most commonly )
t @ etucs o ocd omen.

J

¥ most L Selun,\{w(l feral iv“.“(a 4 b Comservative.. [ Clunt 'm"yua'] w
%8 ;\N_@eﬂ.\emg-‘g .‘“‘}“(J s slade Hhetlr & Comservatie of tacat wound  eXlbusation



Mechanisms of injury in PAT

Penetrating injury occurs

® Directly from the ob[ectgausjgg the injury
® Or from kinetic ener:qy'r/eleased by the object. This can

cause cavitation.
- Jp= Lawips




due Yo kinetic 'm:)\\fa.
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Legpiml..
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The bullet and the damage done
Bullet wound

The SO-grain 224 buliet 5 uitra-high velocty, traveling at 3150
feet per s0cond. Its wound Dattern is Shown here in actual size.

used in bolt action and semiautomatic rifies such as
the AR-15 and the M-16 mulitary rifle




Multiple small bowel perforations




B FIGURE 5-3 Stab wounds
bowel, diaphragm/ and colon.
_—

ost commonly injure the liver, small
—
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CLINICAL ASSESSMENT OF PT
WITH ABDOMINAL TRAUMA .




PHYSICAL EXAMINATION

* The abdominal examination is conducted in a
systematic sequence:

" Inspection. .—

" Auscultation..—
" Percussion.—

" palpation.—

back
** This is followed by examination of the pelvis and buttocks, as

well as; urethral, perineal, and, if indicated, rectal and vaginal
exams. 4.d ¢ -




Abdominal Trauma
Physical Exam

Inspection — ook for:
$eaums )\Eyu.l) )N
" Abrasions / Iaceratlons (Abd, flank, or back )
after 11h d Flan ks
arown

" Ecchymosis, Cullen and éw signs

atound vmb RO .-

" Abdominal dlstenS|pn May signify bowel obstruction or
bleeding

C»:"A’

*" Penetrating wounds (log roll pt) & assess.also
L, F4he P Un ConSian-
" Evisceration At ls apjy Anal oo
oL Lol L ks’ 1652
parkial spiaa) I dis $a®
Injwry +o Jotal -




Extra-abdominal injury is important in
identifying the risk of abdominal injury
Bruise in the Rt hypochondium

L—y' most I'\b‘:& liver ir&'ug-

" Liver 2nd most common injured organ in BAT
" Most common fatal abdominal injury
® Mortality 10-20%

==

B we canid s\-gP blee,Jiv\E] we P4t &435 'm-j'k_abdomem ancd clote +} ch,(.‘(’.s R
¢ Fhen a?‘(er YR - 32 h. we ofen and remeve ‘he 6455

\\ver '\n‘iuﬂ e



Extra-abdominal injury is important in
identifying the risk of abdominal injury
Flank ecchymosis

indicave 7o) 'quq--

ﬂRenal Iniuries. leael Yo hemat ofia..

* Most common injury is a contusion, then lacerations or
fractures.

rart, .
* Deceleration forces may/injure the renal artery.|—!ed o

qF) A i O serval ive




Extra-abdominal injury is important in
identifying the risk of abdominal injury

Bruise in the It hypochondium )i qbdominad
Gindiate Splen

ic iw'j\“ .

% i blunt Hrauma = i the splees, injwred alsne - mana‘jaj Con servatve-
travma Hhe SpPleen 'mjwul wi 4 othet  stuchure —» need Sw(aiA\ resicion-

bul 1n Zen Yerahi
4 j Cmultipled



Ecchymosis
(Gray-Turner sign, Cullen’s sign)
'md'-a&e P" nNUeae Lrauma and r)eec/ I-2 Cﬂﬂdi .

Grey Turner’s Sign and Cullen’s Sign ~ 12 hours or later
Q-Iemorrhage usually from pelvic or lumbar fractures

has Yo/. mactay, 7o%e,-
In PnncraM%i;..




e b o EXPOSURE—

by dvatmia @ b i\ G p & &N GRS Lol yuT Ioa roll )

& Primary assessment is P \-w.;m Th
incomplete without 4 ok,
thorough examination of
total body surface area

Log hould be done
in all unconscious e
patients

< Inspect & palpate entire
spine & back, PR for

anal tone, blood &
prostate

+ Meatal bleed S/O

(-urethral rupture, DO
NOT CATHETERIZE

{9,4 EJQJ
So t. catheXer s contraindicatee]..




Peneftrating wounds
(Log Roll Pft)
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Abdominal Trauma
Physical Exam (con’t.)

* Inspection of genitalia (UB & Urethral Injuries)

Important to do in all patients

Majority are caused by blunt trauma

Bladder ruptures associated with pelvic trauma os fctuc
Look for

* Blood at urethral meatus. s o4 catheter © Gnim indicated -

; 2 -2 > (96
* Perineal or scrotal hematomas.” ™9 ¢ S o2

—

% male Uf\"‘“ﬂ Yok 8'mew o Plostakic T 1.Smch ) ¥ female OeYWra:- V.G inth-

E memb rante €0 .Sinch)
Perile viethm- T 6w



Extra-abdominal injury is important in
identifying the risk of abdominal injury

~ui (.- A seat belt bruise < um e spine Fachice
— _ buck ed hand\e n ;\\MA n
- =i 3

e inteshine

Figure 2: Telltale seatbelt sign of bruising across the abdomen




Abdominal Trauma
Physical Exam (con’t.)

Pgﬁl-oneal sign-

Palpation: .+ :
fupiuce

Assess for tenderness, guarding, mass, crepitus
need Swaqla_-

Differentiate lower rib tenderness from true
abdominal tenderness. ™ +thonc bdoring

Crb ﬂvnu.hft'l

Palgate back .

Palpate Lumbar or Thoracic Spine for tenderness.

X of ot wee-
Assess pelvic wings for stability & tenderness
—— -—«

AT AL et




Pelvic fractures

Figure 1: Firm end points at distraction or compression indicates that there igno gross instablity |

% \§ Phere s peloic Sackue Whis mean 4here is Y-S onik o Blend e
Cseriows Conchilen)
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Abdominal Trauma
Reliability of Physical Exam

+ map);a Hrabdomen Complete so€1 and lax bat theis pablem ..

Clinical examination less reliable for
Diagnosing and excluding intra-abdominal
injury

of patients with major blunt abdominal
trauma have benign abdominal exams on

initial presentation. s g swend reexamin g ¢t




Abdominal Trauma
Physical Exam (con’t.)

Rectal Exam f&
Is Important to do in almost all patients

Check for:

Sphincter muscle tone..~
('tmd‘ s/h'.ndu v Ry weak Anis wdicate sf'mu\ covd m"‘“‘a_m

Blood and bony fragments..—

(-"m rectum indlitate felu\'c— Q—ac..\'lM‘b--
ot cexnperitoneal feluie \n)u(-a -

Prostate position ( “high-riding”? )
Should be done before placing Foley catheter.

by} do l'e'\\'oara)l- UM%n}mm.»




Abdominal Trauma
Reliability of Physical Exam

Physical findings (Tenderness or Guarding) may be
absent, reduced, or masked if:

loss o level 4 Congions-
Head trauma / Altered mental status(alcohol).
= Uncooperative Patient. /\
= Hypotension.—led to diwvgdand EX(
= Spinal cord injury.

2 \img injw . .
ibial - feraue S T A
L = Distracting injuries. e 5 Copme w20

= Hypoxia from associate A missed Abdominal
Thor%cic injuries. Mﬂ%y)
Preventable Deat
leac) Yo decrease Y level o Crvmsionsnass
$he mee iy ONT —s PE ..
orb \ecd:"] — h:lfo*cn;\oh--

& W9 per calee mia-




Four essential components

° Rapid primary survey CA 8<DE)

9 CansV axtenst G fube - Chesh lie Rra
"o par Bley Ctlar o N Ve - chest oy geluic X%

pur 3 P .
. RQS&S@O" +adjunct interventions. £ W needed.
we C,(‘j.s'h wid C ngex lactete ©F harkman Selwdion)
Co mplete head +o Yoe Cxam..

® Detailed secondary survey (evaluation)

aw) a

® Re-evaluation




Primary survey
A z\ixmcnance with cervical spine protection
B Breathing and ventilation
C Circulation with hemorrhage control
D Disability : Neurological status

E Exposure /Environmental control : completely undress the
patient, but prevent hypothermia

L. 'VJ;.‘(S‘O-)'
N 7YY e J) C)S V¢ .
il o\ﬂﬁ-z , werm blunket ol
neat isetY”

POV Lo A




RESUSCITATION

Protect/Secure airway & protect C-spine

Breathing/Ventilation/Oxygenation

Vigorous shock therapy
—_—

» Atlast|two large - caliber IV line|

» Crystalloid solution ( Ringer’s lactate 2~3 litter)

» Type-specific blood

» Surgical intervention \5 3
Sa ats_

Protect from Hypothermia : 39°C warm [V fluid

T

Urinary/gastric catheters unless contraindication
as glooc’. A \)“C.-“ora..-




Goals for early resuscitation

Maintain SBP at E%()-l()O;[ang S&P >qo-
Maintain hematocritat 25-30%

Maintain the PT & PTT in normal ranges
Maintain the platelet count at >50000/ HPF
Maintain normal serum ionized calcium
Maintain core temp higher than 35 C

Maintain function of the pulse oximeter abevqo?

Prevent an increase in serum lactate
N N e T e e ——
prevent acidosis from worsening

1 v v v v O ) ~., - - ’ , ) ‘.-
Achieve adequate anaesthesia and analgesia




dass— i Classll Gyl Claesi1%

Blood loss (mL) 750-1500]  [1500-2000

Blood loss (% Up to 15% 15%-30% = 30%-40% >40%
blood volume)

Pulse rate (BPM) <100 100-120 120-140 >140

Systolic blood Normal Normal Decreased Decreased

pressure

Pulse pressure Normal or Decreased = Decreased Decreased

(mm Hg) Sas¥ele - Dias¥¥increased

Respiratory rate 14-20 20-30 30-40 >35

Urine output >30 20-30 5-15 Negligible

(mL/hr)

CNS/mental status ~ Slightly Mildly Anxious, Confused,
anxious anxious confused lethargic

Initial fluid Crystalloid Crystalloid = Crystalloid Crystalloid

replacement and blood and blood



TABLE 3-1 SIGNS AND SYMPTOMS OF HEMORRHAGE BY CLASS

PARAMETER
Approximate blood loss
Heart rate
Blood pressure
Pulse pressure
Respiratory rate
Glasgow Coma Scale score

Base deficit?
————

Need for blood products

CLASS i CLASS IV
CLASS | CLASS Il (MILD) (MODERATE) (SEVERE)

/1

I\o(;n.a\ M({o'vo‘mg
‘Cormatese ttate.
0 to -2 mEg/L -2 to -6 mEq|L -6 to -10 mEq/L -10 mEq/L or Less
Monitor Possible Yes Massive Transfusion

Protocol

risk 2 adidesiy Nl Z.|/ class of \fumcﬂ\wﬂg WV e




TABLE 3-2 RESPONSES TO INITIAL FLUID RESUSCITATION?

. _ . Qwid vVl g\
o BWid aed LY, 0DAe M. ¢ W sy MINIMAL OR

RAPID RESPONSE TRANSIENT RESPONSE NO RESPONSE
: Glood éLs

Vital signs Return to normal Transient improvement, Remain abnormal

recurrence of decreased blood

pressure and increased heart rate

\eed:
Estimated blood loss Minimal (<15 % ) Moderate and ongoing (5%-40%) Sever g 9

Need for blood Low Moderate to high Immediate

Blood preparation Type and crossmatch Type-specific Emergency blood release

—
Need for operative intervention Possibly Likely Highly likely
—_———  —

Early presence of surgeon Yes Yes Yes




Abdominal Trauma
Investigations: Lab Studies

T Blood Type and cross match.
CBC.

Urinalysis.

Serum amylase.

Liver function tests (LFT’s).
Electrolytes, BUN , creatinine.

Glucose.




Abdominal Trauma
Usefulness & Interpretation of Lab
Results

CBC

= HCT can be normal initially even with acute

hemorrhage B Pl

can be from:
v'General stress of trauma «—
v Fractures -—
v'Liver or splenic injury—
v'Concurrent infections —
. o " &
= Elderly or immunocompromised patients may not

increase the WBC count appropriately.




Abdominal Trauma
Usefulness & Interpretation of Lab Results

i\ e

ceadid
Serum amylase foc epiquium viunt v as in acait P
May be normal with pancreatic injury.sever o clevated ’

with mil

May be elevated from trauma to salivary glands. "3

Height of elevation not correlated with injury
sev .

augia-
o M e
Urinalysis - **

A ..
* Dipstick for hemoglobin just as accurate as full
microscopic exam for hematuria.

« Can be normal even with some types of GU
tract injury.




Abdominal Trauma
Usefulness & Interpretation of Lab Results

LFT’S we do ¥ 1§ e think about \wer 'nh:)q{a,.

* AST & ALT elevated with liver injuries.

* SGOT increased also with muscle injuries.

* Not needed on most trauma cases.
Glucose ¢ om ¢:-

* Important emergently if altered mental status (to rule out
hypoglycemia). T

Electrolytes / BUN /Creatinine

Usually not needed unless patient has known renal
failure or is on diuretics




Radiological studies

Diagnostic studies

» Confirmation of the presence or absence of
blunt abdominal injury, relies largely on the
use of diagnostic studies .

% ThC abdomina) exam +mdid\0"&i&\ tests ace impordanst ...

= FAST, CT, DPL

l' ) T W diaanes¥ titonea! \avase
focal assesment daan sHe e 3
Wi 33«:3&(%\3

$ot “Trauma




— Fhacuce pelvis nditme. messive b\eal"“a [megreachdv U onid bled
2 e ) e
Abdominal Trauma

Investigation

s

L vi rays
= Should be done routinely for major BAT

* Have an important role as adjuncts to the primary
survey of trauma patients. rabdsminothetucic Jfaums mere Sescos

= Cannot rule out intra-abdominal bleeding oria~ aloslemi
visceral injury. — T T Mauma alone ).

= Look for position of NG tube.+esee i€ dvase is fapluce disphiy-
sk N e NG habe 3 WP
Plain abdominal X rays c esA)
Q Has No Role -
O May provide indirect evidence of hollow viscus
injury , but lacks sensitivity & specificity.




* There 3 c\evaidn .& d‘“f"“ﬂ"‘ C stomach | i O\
s wdicade fagdue R a...p.f.am,,,



apaominal trauma
Investigation

The presentation of BAT

DY b Qs e [CHVN 2| ¥ ST
Hemodynamic!nstabilitﬂ Hemodynamic\Stabilit

(major hemorrhage ) ( hollow viscus injury )




FAST [us)
(Focused Assessment with Sonography for Trauma)
L The nvesdigadion Achoix in inidial Wk we..

Performed rapid and without moving the patient
from ER. Y

Good for solid organ injury.

afhpl:l\a w e V) b@; .J
Demonstrate presence of free intraperitoneal
ﬂUld.[’m%nb Blood I

How much fluid can FAST detect?
v 250 cc total .-

v'100 cc in Morison’s pouch ~
L‘ belween 4he \vec amc’ R+ K\'Jm.a_...




Mot son Pouo\v\---
FAS T Ldone in Y depndant Nﬁ-\'w iz‘:::““&‘.:“s(lun...
epi 34-\ Mie N&““"

* e See the e.fiag.skic. ion Yo see if there is -
Pen'caml:al ePlusior - Cardine demponade- Bleed in Y
head...



FAST

B FIGURE 5-4 Focused Assessment with_Sonography for Trauma
(FAST). In FAST, ultrasound technology is used to detect the
presence of hemoperitoneum.




FAST

* Perihepatic & (Morrison’s pouch)

PAL-2720ABO {CMC TRAUMA]




FAST

Peri splenic

(JOBA2$1A $11C 4e0c ABOO PAL 220 ABO General 0815077

Freq 3 M

FR bagh

FPS 1Mz
T5al




FAST

* Retro vesicle (Pouch of Douglas)
in female

Lo PeWic arean...

PAL 220 ABOD {cmce trauma)




FAST

* Pericardium (sub-xiphoid)

/\"

pericardium




% Trare s exlendedd- FAST for drowma e see 4he U peayion rdhe Plendal SPatd 4o dedech i€ Yhure s humeothoraX..
/
and 0“'“'6#

FAST

Limitation A[psT = us

Obesity, bowel gas™ ~¥; Ut 0l

Can’t distinguish blood from ascites.or wpre viscus

J& - £38 o¢ qasdsic cortert Do
" “Cannot assess hollow visceral perforation.

Operator dependent. 3% !&

Retroperitoneal structures and diaphragm
are not visualized.




FAST

Limitation
Obesity, bowel gas.
Can’t distinguish blood from ascites.
Cannot assess hollow visceral perforation.
Operator dependent.

Retroperitoneal structures and diaphragm
are not visualized.




Approaches fo investigation
Hc.moJanm‘c. Sable ‘-—H 5 pa t i en t

[___'is the investigation of choice

Highly accurate , 9§'% sensitive in detecting
intraperitoneal bleeding.~
el cap

Modality of ch0|ce for retroperitoneum, dlaphragmatlc :
injuries. X maﬂpv Lo kidney - mafor vessels 5 Rt

Highly Accurate in Detecting and Grading Solid Organ
Injuries(Liver and Spleen).~ —

wﬂ- Conseivadive o W o Se\i J of a.m J....a., 20\ (Y.
less Sensitive for Hollow Viscus Injuries .

If oral (via NG) & |V_contrast used, CT can readily
identify Gl tract perforations & GU injuries.




Approaches fo investigation
CT versus US in HS patient

No evidence in favor of US in blunt trauma, US
lacks the degree of sensitivity and specificity
required in this setting .

o TTI inikial invesdigalion ©s US...

e Ve wesdigertion oA Chatee i CT...

Because Up fo 25% of hepatic and splenic injuries
,most renal injuries and virtually all pancreatic,
mesenteric, bladder, and gut injuries may be
missed by US.




Diagnostic peritoneal lavage
DPL—s used in Weae 4rauma 4 low

\evel 0* ConCimy Mot '“\lm ﬂbolomn Afaun...
4+ o -fl.\o\t'cl -lﬂ'\’k'-abdﬁm-—

Highly accurate , 98% sensitive in detecting
intraperitoneal bleeding. but low specificity

for bleeding source. «,g\..d Gos Gsrv, 5,52 Go Cannula 55 &
M FY ]

Bowel W acturet s o 6

Largely replaced by FAST and CT .

More sensitive than CT or US for detection of
hollow viscus injury




Preferred Site

» Standard adult and pediatric :Infra-umbilical midline

= 2nd &34 trimester pregnancy : Supraumbilical
(Suprauterine)

= Midline scarring :Left lower quadrant
= Pelvic fracture: Supraumbilical

Diagnostic Peritoneal Lavage Diagnostic Peritoneal Lavage
Semi-Closed Technique Incision Site
N \
Stylet > r Incision site is one-third of
% Catheter the way down from the umbilicus
/ Traction suture to the pubic symphysis.

§\ Linea alba \//0 -

Peritoneum

/
blllCUS e \ '
b“g \ N




DPL

B FIGURE 5-6 Diagnostic Peritoneal Lavage (DPL). DPL is a rapidly
performed, invasive procedure that is sensitive for the detection of
intraperitoneal hemorrhage.

— e f“" 4+he Cannule below dve umblicus o 60/{ N s —ilwe B
loew of Blood - sV del}

fmd'.
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Positive criteria for assessing DPL

Any of these indicate need for laparotomy.Jsve DPL]

e

® Blood > 10 mis blood on opening abdomen. -
* RBC count > 100,000/ ul ¢~

* WBC count > 500 /ul..~

* Amylase > 175 U/ml..-

* presence of fecal matter or bile. .~

* Lavage fluid exits via chest tube, NG tube, foley.,_~

* /f unable to get fluid return, may need to consider as
positive




Contraindications to DPL

Absolute

* Need for laparotomy already known (Peritonitis, Injured
diaphragm, Free air, Gunshot wound, Evisceration). .—
) Spl as

Relative :
bawel 2l é..’
* Previous laparotomy scar ( a suons)l/
* Morbid obesity «
~ " Crmala J, s _° Advanced pregnancy (//- or lll-trimester )»—

* Advanced cirrhosis (because of portal hypertension and
the risk of bleeding). «

* Coagulopathy..~

G\w&%,}u\s\’

Sl doyp S 5,
.fmc;lm. feWis Cnsey..




Lilgl;tation of DPL

" Invasive procedure (risk of visceral injury 0.6%)
may \endd Lo ftﬁv\weq\ "n:)u(a...
" Does not detect Diaphragmatic / Retroperitoneal
injuries.

" High false-positive rate in presence of pelvic #

20 s lin O Safgey M Q2> 15 OPL Ik L gw

. : Resulting a high naon-therapeutic laparotomy of
up to 36% (Not all patient with intraperitoneal blood
require laparotomy ).




___w" —

Indications

Advantages

Disadvantages

Document bleeding if
hypotensive

*Early diagnosis

*All patients

*Rapidly performed
*Sensitivity 98%
*Detects bowel injury
*Transport : No

*Invasive

*Low specificity
*Misses injury to
diaphragm and
retroperitoneum

Document fluid if
hypotensive

*Early diagnosis

*All patients

* Rapidly performed
*Non invasive

*86- 97% accurate
*Transport: No

*Operator dependant
*Bowel gas and
subcutaneous air
distortion

*Misses injury to
diaphragm ,bowel and
pancreas

Document organ injury
if BP normal
The inves s:&:un A
Chetts in Stab
*Most specific for
injury

*Sensitive 92-98%

*Increased cost and
time

*Transport required
*Misses injury to
diaphragm ,bowel and
sometimes pancreas

e ph-




Free fluid, But No Solid Organ injury, on
CT

Is a concern, particularly in neurologically
compromised patients. |
- ‘ndicadion Soc DPL:- low leve) R Concious - Sewre head trauma ...

In the majority, the fluid is blood and of no further
consequence, however , in@5% the fluid is GI-
content. ~DPL sy eSSt

Awake patients managed according to clinical
examination findings, whereas neurologically
compromised patients should undergo DFL 4)

The exclusion of hollow viscus injuries by imaging
alone can be difficult




Abdominal Trauma
Other Diagnostic Studies

w M\P\q.-‘-r

Intravenous Pyelogram ﬁ/?\lf contrast CT not available:
WY 322 3 (orl sal o TV Condash

» Suspected GU tract injury ? IVP for hematuria
* Not as accurate as CT for renal trauma

Uun Ob
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b dege indicadn
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Abdominal Trauma
Other Diagnostic Studies

0 .\,0,\6‘ ) ‘3‘:‘“ &
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Retrograde Urethrogram r
 Blood at the meatus
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Scrotal Ecchymoses
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Approaches fto investigation

®* The|primary aimiis to arrest bleeding and this
usually require laparotomy .

®* The investigation of choice is limited US
(FAST).

unstable gl s S w
" “Dedth begins with a CT.” Never send an
unstable patient to CT. FAST, however, can be
performed during resuscitation.




Abdominal Trauma
Other Diagnostic Studies

Laparoscopy Ustadb @XD-
Increasingly used in assessing trauma..~

UV LU Aol TS| Gl P Bl 27 Uph ©E
Useful in determining peritoneal penetration
and identifying diaphragmatic injuries..~

¥ The \afroscrpe s Y Gesy 'm«-s%‘;)u-\-s‘su For A:qphfuam-\cc.

'\f\s\o\( oo

Also can be used for treating certain injuries.




Abdominal Trauma
Other Diagnostic Studies

<
¢ Lumba)nS ;&ne AP & lateral depends on the type of
injury  esficaly in sell belk injaty hich leewsk 4o Ly Practure..

* LS CT or MRI especially in patients with Neuro. Deficit.

-

~MRT 5 CT Ok 320 witebial flucture ¢ o 1 2

Y

Figure 2: Telltale seatbelt sign of bruising across the abdomen




Abdominal Trauma

Vi DB we> S1 s;,aﬂﬁfl é?,,g %’Ef”’
* The complexity of abdomi[{gl trauma
management is the result of the almost infinite

variety of possible injuries and combination of
injuries.




Abdominal Trauma
Treatment Priorities

First: Recognize presence of shock / bleeding'.

Second : Start resuscitation for shock / bleeding.

SowlCe ).,43 Coy o
Third : Decide if abdomen is source for shock or bleeding.

Fourth: Decide if emergency laparotomy needed.

head todve examinadim..

Fifth : Complete secondary survey, lab, and radiographic
studies to determine if “occult” abdominal injury is present.

Sixth . Frequent Reassessments.

Cespio«\\a i$ e pak Yl p4 undes cboseivation-




CIRCULATION AND HEMORRHAGE
CONTROL

ASSESS-
PULSE RATE AND CHARACTER fap: Pa\se - wen e veluma —o indic
¥ e—[ SKIN COLOUR AND TEMPERATURE
* CONSCIOUS LEVEL(GCS) o~
e CAPILLARY REFILL TIME » [ inchilter =
» DECREASED URINE OUTPUT o~
. HYPOILNSION -A LATE SIGN WHEN2 30% BLOOD )ST.

Stopping the bleeding : most important priority
; AP

9sec and in adu ¥z 3sec).




Hypotensive unstable patient

Start in the Neck (distended veins) . wdicsde Gwliac "f-':‘;::::"
: of kunsion (neums
FAST for AbdoanEI Cauif.
fodendien.. .
Spinal cord injury .E-..:e,,awc Sheck 1eacd 4o Hypetention)

External blood loss +«— (ompeession > step it ..

Internal blood loss from associated fractures.
Prachure Hbia Frereis 06w
Prackure femur rhereis2uni
Prathure PeIvis krereis f waik




“Golden Hour”

o O’“’a" s‘ta.ﬂ.

L
ACS concept that

< Deaths & complications are reduced when
trauma victims receive definitive treatment
within the{1= hour after injury) +» getde« ne

E 2) m{n‘\‘- WJJ,:‘.‘.' f’uj




Strategies for management of
abdominal trauma

=7 of MVC /RTH
Gun shot %tab wound Blunt abdominal
w(‘rb trauma
)%

! 1 1 |
stable Unstable Unstable | stable
patient patient9 patjsnt patient

Mandatory eSerial Observati.on./ l l
laparotomy eWound Exploration ¢
eUltrasound «~ Urgent FAST,
oCT +/- Contrast »~ Laparotomy CT, DPL
eDPLv"
eLaparoscopys”

eLaparotomy +~




Strategies for Management of

Abdominal Trauma s~ ‘ewr-

A o . > O 5 vesse\e Jl.j-.'_' & o
Q| Jies! W"é: T & angu;ambollsatlon

Medmy il gt opvehy
swrgey -

Primary
definitive

surgery oweto

-’

angioembolisation

Non- operative

management [orevsyivd
fuﬁr»ll. T-0T -




Non-Operative Management of Solid
Organ Injury

fS ‘“ y
'\?()CV"-Q* %f // \
1c0
. monitorin y
Now « 4 TI P A
* Frequent F.U. phyS|caI exams/ N

= Frequent HCT required & Decision to treat is base on\_
A the patient stability

NTWNE Wi @ OS5 NS ek 12 2 W) Wie
- BN 72\ Comseiva K l\»e.«zimm,‘ — & absence of assoclated/
‘ mjury necessutatmg
\Iaparotomy/

\\\ 4

2 /
A y
Q y
<

% About 60-80% of blunt §plenid injuries/ 35-98% of
lQeéaZ/cSm/ur/'es and 95% of renal injury can be
manaqged non-operatively with success rates about

77) . <
M :,-w‘ ‘k.ao & OnSelva Mve r‘} L 82 \ivec oc 3 (\un m\),.,’] J“_
~ anayis emboli zZalion @ 2>




Non-Operative Management of Solid
Organ Injury

* The Non-operative management of liver
injuries is associated with higher morbidity
than splenic injuries.

Complications

* Delayed hemorrhage. -~
* hepatic abscess..~

* Biloma ..~

* Haemobilia..~
G proed n W Rile..




.

w» v~ Hepatic CT Injury Grading Scale

Grade |

Grade Il

Grade 111

Grade IV

Grade V

Laceration(s) < 1 cm deep
Subcapsular hematoma < 1cm diameter

Laceration(s) 1-3 cm deep
Subcapsular or central hematoma 1-3cm diam

Laceration(s) 3-10 cm deep
Subcapsular or central hematoma 3-10 ¢cm diam

Laceration(s) > 10 cm deep
Subcapsular or central hematoma > 10cm diam
Lobar maceration or devascularization

Bilobar tissue maceration or devascularization




CT Grading of sp

U

v

Hematoma

Laceration

Hematoma

Laceration

Hematoma

Laceration

Laceration

Laceration

Vascular

Subcapsular, <10% surface area

Capsular tear, =1 cm parenchymal depth

Subcapsular, 10-50% surface area;
intraparenchymal, <5 cm in diameter

1-3cm parenchymal depth which does not
involve a trabecular vessel

Subcapsular, =50% surface area or expanding;
ruptured subcapsular or parenchymal
hematoma

Intraparenchymal hematoma =5 cm or
expanding

=3 cm parenchymal depth or involving
trabecular vessels

Laceration involving segmental or hilar vessels
producing major devascularization (=25% of
spleen)

Completely shattered spleen

Hilar vascular injury which devascularizes
spleen




<1 cm depth

Subcapsular hematoma
<10% surface area

GRADE |

Subcapsular hematoma
>50% surface area
Lacera

>3 cm depth

Vascular injury or active bleeding
contained within liver parenchyma

Intraparenchymal hematoma
>10 cm diameter

GRADE Il

Parenchymal disruption

tacasadiom

< 10 cm diameter
Grade Il

- lac

Active bleeding
into the peritoneum

involving 25-75% of a hepatic lobe

GRADE IV




Grade V

Laceration
Parenchymal disruption involving >75% of
hepatic lobe or involves >3 Couinaud
segments (within one lobe)

S Hapu

Radiopaedia.org




< 1 cm depth 1-3 em depth

>3 cm depth

< 10 cm diameter > 10 cm diameter or
active bleed within

h
< 10% surface area the parenchyma

10-50% surface area
> 50% surface area

Grade | Grade I Gradeii. [GradeT . .TT u.SMt“J treated

- laceration - laceration - laceration
- subcapsular haematoma - intraparenchymal haematoma - intraparenchymal haematoma C "ll “ !E’ 43 v
L]

- subcapsular haematoma - contained active bleed
- subcapsular haematoma

- vascular injury
e.g. pseudoaneurysm or AV fistula

25-75% hepatic Caval and central major
lobe disruption > 75% hepatic hepatic vein injury
lobe disruption

Active bleed extending

into the peritoneum EG, fﬂ.dl- W‘_Y ne.e»t -S\l(%e(%:\ vor

Grade IV Grade V

- parenchymal disruption - parenchymal disruption
- active bleeding - juxtahepatic venous injury \g HO—P U

[ CC L0
*Advance one grade for each additional injury upto grade IIl. Radiopaedia.org




Angiographic embolisation as an
adjuvant to non-operative management

< is increasingly used particularly in Hepatic-,Splenic-,Renal
injuries HS- patients.




Grade IT1 Grade IV

Figure 170.1. AAST grades of splenic injury.
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Damage control resuscitation and
damage control surgery

® Severe Hemorrhage leads to lethal triad)
(Coagulopathy, Metabolic acidosis & Hypothermia) .
— — —

® Surgical haemostasias should be viewed as an
extension of managing the lethal triad .

® Damage control resuscitation is a multimodal strategy
for the restoration of normal physiology.




Damage Control

0. Initial Resuscitation

G¥ PP 59L o o o) Ca
1. Control of Hemorrhage & Contamination.r—
« Abdominal packing, Shunting of vascular injuries and
Gl-resection without anastomosis.

2. Back to the ICU for Resuscitation. . —
» Correction of Hypothermia, Acidosis, Coagulopathy

altec 48-17 b
3. Definitive repair of injuries & Definitive closure of

the abdomen. .-




Angiographic embolisation as an

¢ adjuvant to DCS
\pse;"' c*(“ﬁs‘/\"
V'.ﬂﬁ:ft"'b“
»\U « patients with complex hepatic injuries which

diagnosed intra-operatively may benefit from
this strategy .

* Perihepatic packing is used to control
parenchymal bleeding followed by
angiography and embolisation .

» Again this is in a combined operating/
interventional radiology




Primary Definitive Surgery
Y

® Is appropriate in most abdominal injuries requiring
operative treatment .

in \ethal —\ﬁanl Boc \ife quiwa,---
" reserved for the most severely injured only.

‘iDCSlris also associated with considerable potential
morbidity .




POSTOPERATIVE ICU
CONSIDERATION .\ oo o

« ABDOMINAL COMPARTMENT SYNDROME .~

« DEEP VENOUS THROMBOSIS OV1—

» SEPSIS .~




Conclusion

* Both the investigation and management of blunt
abdominal trauma have undergone marked
changes in recent years .

Rtk -‘g-blcto‘:aae*gP > 2796 wngdmble Atuuma ()| Yz Pluid (P@‘P

is the investigation of choice

AT
¢ @emains a useful tool for the diagnosis of intra-
abdominal hemorrhage in the critically unstable
patient. T

has become virtually obsolete .




Conclusion

CAgnembolisalion)

* Interventional radiology is likely to play an
increasing role in the future. treatment will be
provided by intensivists and radiologist and the
surgeon's role will be changed to co-ordination of
management.

espianlyy giads T- TW-TL A \iver- spletn -¥ida "‘"5"'8 withond  viscw i

* Non-operative managemealaof Solid organ injury
has become the standard of care in
hemodynamically stable patients in whom hollow
viscus injury can be excluded with reasonable
confidence.




Conclusion

® Immediate and skilled surgical intervention
combined with expert resuscitation required in
a small number of patients with catastrophic

intra-abdominal injuries. in Glunt 4scumsn
Efi‘ﬂd, Zj."\ e,gf\\(q-\io'- p1¥ i‘,—fv (%







