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2. msmmﬁmmumqmma ( Penetrating injury )
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Abdominal trauma

Pain

Peritoneal Evisceration Foreign
irritation bodies
Peritonitis
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Bleeding
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Haemoperitoneum .

5 % cé v T
U. !ai’)ﬂ@i’)ﬂ@!ﬂ!ﬂ@uﬂ?ﬂ?%ﬂN‘]

Supcapsular , Intramural haematoma
| Y ||
f. (a9ADNNINNININ
Haematochezia, Haematemesis
Haematuria, Haemobilia

d. !aﬂﬂﬂﬂﬂﬁaﬂwjmﬁ@u‘ﬁﬂﬁﬁﬂﬂ: Retroperitoneal haematoma
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Shock

Peritonitis

Abscess
Cyst
Obstruction

Perforation
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Peritoneal irritation

—

Chemical irritation Feces contamination

~ .

Peritonitis

Jb

Chemical peritonitis Infecteous peritonitis

Y

1FONWLUDY : E. Coli, Coliform bacilli, Klebcilla,
None haemolytic Streptococci, Haemolytic Strep.

Stapphylococcus aureus, Psuedomonas.
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Gastric content 500-1000 ml. Very irritation

HCl1, Pepsin
Bile content 250-1000 ml. Less irritation
Pancreatic juice 1500-2000 ml. Very irritation

Proteolytic enzymes

Lipolytic enzymes

Amylolytic enzymes

Urine > 1000 ml. Less irritation
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NI N3 WO Y0109 (Fluid shift )
A °V/
2. rinolaenueIgnl (Hyperemia )
~ ] . A =
N Capillary permeability INNUYH
= . = b %4 a\
3 Phagocytosis NPMIa319INUSU

3. a1ldvigamsnaeiLlia ( Adynamic ileus)
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4. umanlasumlasvesszuvaigqlusiame
Hypovolemic shock
Septic shock
Renal failure ;j\\ﬁ e

”"}/f N f? h\&;«n
Acidosis

Respiratory failure
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2. MIAUMIVIYAINNIIATIVININE
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399308MILIARY i@eansnaounveIal ld
Y Y
soant1 Iuaen (Bowel sound )
|
Cullen’ s sign [@egveIriaantaonllarle
Grey - turner’s sign ( Bruit)

Coppernail sign
v =
MNITNDIDA ( Abdominal distention )
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A3 1EAIA N UZVDINITUIA

M3 anvazlIn anuialng

and localized pain peritoneal irritation

Splenic injury
Liver injury
Retroperitoneal -

ructure injury
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NN N1IAAN
ﬂﬁﬂ’lj@ﬂ‘f;}ﬂﬂ Tender , Gaurding
W1 AL 3N Distention

M339 Balance’s sign Rebound tenderness

Subcutaneous emphysema
Mass , PR

Pelvic compression test
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. Abdominocentesis

. Diagnostic peritoneal lavage ( DPL )
. Local wound exploration

. Diagnostic laparoscopy ( DL )

. X-Ray : Chest x -ray

Acute abdominal series

. Angiography

. CT scan

. Ultrasonogl‘al}f,l}g{f AeTANITD123



Abdominocentesis
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Diagnostic Peritoneal Lavage : DPL
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Diagnostic Peritoneal Lavage : DPL
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DPL : 1y niasanauazianuuiug1n
( sensitivity 90-100 % , accuracy 85-100 % )
A Y A A o A o
. }AaUIN 1. 18I 1a1a9n 1301 AIAIT AN
( blunt 10 ml. , penetrate 1 ml. )

Aa d?; '
2. 3N T‘m”l‘ﬁi’)i’)ﬂNTW‘U

€e

RBC > 100,000 / aU.4%.]4 blunt inj.
> 10,000 / aU.4}.)4 stab wound
WBC > 500 / all.3.

Bacteria , Bile

Amylase > 175 1U/dl
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VOLaeIVO3 DPL

False positive g4 ( 6-36 %) Ml
- Tamponade effect anaglu retroperitoneal haematoma
- mil#nmsm angiography {as embolization 3114

o1 HaneRana1aiu False negative lumsuiad uves

retroperitoneal organ , diaphragm , bladder

18991 DPL 2281u4iNa CT laghnionvanuazii
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false positive
incision hernia
internal organ inj.

peritonitis




Local wound exploration

false + ( % ) false - ( % )

GSW 1 257

Stab wound 33 0 **

“ AISMNENAANNIE
o Y d' T To &
#* A3591 DPL nouneaamsrdalaaluduily

210 33 % 1390 8.3 %
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NINNIHIMNUT0 Na.

Sensitivity 80-88 %
Specificty 99 %
Accuracy 97 %
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msuilawanism Ultrasonography
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Diagnostic laparoscopy :DL

A
NaUIN : WLIADAIUNDI, WU active bleeding site .|UNB4,

WU evidence of hollow viscus inj.
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Diagnostic laparotomy
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1. Haemodynamic stable
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E 4 1 Y T
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S AaAa v il g Y
1152185111405 1908 blunt inj. VBIAY HazIN
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Emergency laparoscopy “ﬁ)ﬂﬁﬂ@ﬂﬂﬂﬁﬂﬂlmmﬁ

T ] v d' To & Y ] AU o YV d' = | v
inavesnesn luduilulnedalivaainn uazivensln
11NN DPL

o ) ) ) ° ) yy

a1NIDN1 defining minimally invasive treatment Tanae

l93tianalaqannlu Diaphragm inj. vosrile

Penetrating inj. o lower chest
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IUNITUNITNBOU I¥YU tension pneumothorax, gas

embolism
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Computed tomography
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a135aVen Ia NEIaeneen1i3e Ji (active bleeding)

ANSMHIENSSHYIOY Neuv a2 105y
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NadS0%i50 13 9101519 contrast blush
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= = J
ATUY INYTANIHDTIT



YoLF VDI SN CT

D

FINMNS
¥4 \ ~
Tdnannuna 30 i
Y 0 v Y1 d' T ﬂ!'
Tuazandwmsugihaneims lunemn

False —ve perforate hallow organ , diaphragm

= = Jd
ATUY INYTANIHDTIT



MIATIINMISIT Sl

1. Film chest (Wo@MIUIAIDUSIN

2. Acute abdoment series l‘ﬁ@@ ”lf' mﬁ’m

- 01N Ufree air Haz fluid JH¥o 3N HaaINNa1 a5
Y d' U || 9 U N U <
- mwumiﬂﬂaumamummn 91N UUINDY
Yy Y Y W = | < v Y
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- 0N fr. Spine or transverse process 919UM VAU

retroperitoneal organ
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. Pletelet Count

ﬂTﬁ@ﬁ?ﬂﬂTQﬁ@Qﬂﬂﬁ@ﬂ
. Complete Blood Count ( CBC)

. Serum Amylase

. Blood Sugar (BS)
. Blood Urea Nitrogen ( BUN ), Creatinine ( Cr)
. Blood for electrolytes

. Liver Function Test ( LFT)

. Prothombin Time ( PT ), Partial Thomboplastin Time ( PTT)

. Urinalysis AU NETANIED1S
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Hypovolemic shock

Bleeding tendency

v

Pain

Peritonitis

Fluid + electrolytes

imbalance

Anxiety
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PaCO, > 50 mmHg, PaO, < 60 mmHg
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3 14 IVF assmemadnvinalviay vazlv
Balance saline solution Tanasld IVF USO8
4 gADANA
# CBC, BS,BUN,Cr,LFT,
Electrolyte , Amylase

# Arterial blood gas

# Blood matching
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5 81579599508V LNALING JAgazDea

6 NPO taz 1@ NG Tube , Retained Foley’s catheter
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1. mssneuuvaysnedan (COnservative treatment)
Ta1ed - mslualdewdanAIiuasnisTiInssausn
- annsasasNaINsiialanaan 48 au.
- NUARLLNNINTANARDALIA
- ICU wanuaziaannsan
- "li& peritonitis
- ANNSANALUNG
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3. lasna NG tube was & Foley catheter
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au.usn waznn 8 walu 24 au.daun saliliuazas
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. Y =
VD obstruction ( 1laanes s nveu )

- ld NG tube !‘W’e) decompression 1-3 wk. 3¢ AV
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- 9101M3 luavuly 2-3 wk. luglvsgaisimide
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VS stable
Abd. Sign stable

vauearg11Ue1n image

study
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40 ml/Kg

* Persistance leukocytosis

* Increase peritoneal
irritation
= :
. 1J1ﬂ!!NﬂIWU‘Hi]1ﬂ image

study

a J
ANNHDIT



VI Ad Vv
Wi ranilemaaumiadga

918 M10NI1 65 1

Y A
lviaea > 2 u

e UIARVYIAYSZUY
. 1DINTUANIVDY Twdnloma
.. . d159a9049
peritonitis =
83-100 %

* CT scoring > 2.5
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2. masnmlmanisenan  (Surgical treatment)
davisdlunisengn exploratory laparotomy

1. Shock
2. Peritonitis
3. Evisceration of bowe
4, Hollow viscus rupture
5. Positive abdominal tapping
6. Positive DPL
/. Expanding hematoma
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1. Long midline incision

2. 15729000382zl ureINes
tazlugu¥anIuTIMNINZIan

Ita¥ Retroperitoneum
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Damage control surgery (DCS)
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- hypothermia

- acidosis ﬁ

- coagulopathy
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Damage control surgery (DCS)
Limit operation for control haemorrhage and

contamination
Resuscitation in ICU

Reoperation

(35°¢)
Hypothermia

/ Death

Acidosis > Coagulopathy

(<7.2) (PT >1.5-2)
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AITUNINYOY : Damage control surgery

a A
VAN anse WY 5-100 %

NIZAAYD I UYDINDI NU 0-83 %
' o =2

HNaNI1OAlEN WU 9-25 % L=

> Ao il

HIAFI N 8-33 %

Enterocutaneous fistulas YNU 2-25 %

Abdominal compartment syndrome WU 2-25 %

Multiorgan failure WU 20-23 %

ans1me Uszana 12-67 %
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Abdominal wall
- WINLaea

S UBONUBNNAINITD
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igudaninnes

Diaphragm
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Stomach

- M UBONY

i
- Partial gastrectomy : NN LIARL
3 o
NUITI HazHHOMEANIN

- Gastroduodenostomy

- Gastrojejunostomy
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1. Dehydration, anemia 7. Paralytic ileus

2. Electrolytes imbalance 8. Wound infection

3. Atelectasis 9. Wound evisceration

4. Hemorrhage 10. Anastomosis leak

5. Shock 11. Dumping syndrome

6. Thrombophebitis 12. Gastrojejunocolic fistulae
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Dumping syndrome
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SUBCAPSULAR
HEMATOMA

Liver

CAPSULAR TEAR

PARTIAL AMPUTATION

BURSTING WOUND



Liver injury : MSUIARQUSIN

Blunt inj. %

Penetrating inj. %
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aldlviey
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26

16

11

21

15

13

36

24

14
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MIHNIARAD
Abdominal swab pack , Selective hepatic a. ligation
Bimanual compression , Hepatic resection
Hepatorrhaphy , Intrahepatic balloon tamponade
Hepatotomy with direct suture ligation
Debridement h
Viable omental pack ; 7

Mesh hepatorrhaphy
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Bimanual compression

. VY o A
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1o 40-50 %
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Viable omental pack
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« 11)1N15911 omentum BIN1a00
auas lan 1l uauusnam
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UANAN 1504911 Hepatotomy

* MUITHAANIINA necrosis N
MIRNEUTADAIADA ANYDIIS

aq drainage 1INRIVOIUNG TlH
aﬂﬂﬁyﬁ1 perihepatic abcess A

af postoperative sepsis
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Perihepatic packing with plastic
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Balloon tamponade

Intrahepatic tamponade

- T luswanzanzalrs uwaamiumadn’ly @amoainn

- A ld penrose drain V@A 1 WAV e tract vianaeas
A qu A v ) Y,

#3019 enauaInisaemiUlu penrose drain aaau 1o

tract YatiIMena? inflate A28 NSS %30 contrast media 2

(N tamponade effect
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Mesh

hepatorrhaphy
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Absorbale mesh wrapping

< i v Aﬂv U d'! = d'
- 114 polyglycolic mesh HUIDUIUDAL IWDTIaN!aeaN1F pack

Ia¥ reexploration D1F1E tamponade effect
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azunsnsgeuves LIVEr INjuUry

1. wdaw gastric injury 4a 1-9 2. Pneumonia
3. Intra-abdominal infection

4. Stress-related gastric mucosal damage

5. Intra-hepatic abscess

6. Bile leakage, biliary fistulae, hematobilia , Biloma
/. Intra parenchymal/subcapsular hepatic hematoma
8. Arterial-portal venous fistulae

9. Abdominal compartment syndrome

10. Organ failure
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Biliary fistulae (_ content>50ml./d WIUNI 14 TH)

v
o A

auHe) : UN33IVBIMIAVINIM biliary radical HAINITLIA
< || (°V/
SHERIN
|| a\ SV |
. Wuleaazna lade 1szanes 28 %
M55 : STUe]HiINeINaUUY closed suction drainage
= o A : o eee
(N®1)09NU biloma i3 @ bile peritonitis
Y ?)’ = U Y o
. 91317990 > 300-400 Ha./TH 1K fistulogram
Haz percutaneous transhepatic stenting

a N T ?)’ A =~ Y 1
UIIUNNOUINRNVIN 1iTOD1VFADIN 1410

Roux-en-y Wﬁgﬁﬁjg&(ﬁtomy



Recurrent bleeding Y99AY (WU Uz 2-7 %)

Y =~ =
attin : ﬂ1§‘l"i13~l!ﬂf’)ﬂl13~lﬂ1/\l’é)

Y A Y T " o Y Y A
: M3IHIAPARENININTZHNWNAA NIzAU]HiINGA DIC
MSSNHL : UNIUANIZ acidosis , hypothermia , coagulation
defects 118391 angiography {as embolization
VY Y Ay 1 & o .
: U1 VS, "lummmmmm manual compression
Y S o) Y .
. IANARAMIMINIY hepatic parenchyma damage
ADIN hepatectomy

= o
: 91120A 11IHEA 911 extralobar hepatic arterial ligation

= |
bolloon tamponade , ¥i3® perihepatic packing
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Abdominal compartment syndrome ( ACS )

AUNA : ANNAUI UBDINDIFI 21D
A A : : :
1. IHBIIDUINNIN NI ischemia , trauma , sepsis
2. Ileus
3. Intra/retroperitoneal haematoma
4. Ascites

S. Pneumoperitoneum
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IAP normal <10 BN, W
ASC mild 10-25  ««
moderate 25-4(0 ¢ ¢

severe > 40 ¢ ce

W

ms3iiese feimsnellii 3 7o
1. 3 liver packing or large hematoma
2. IAP > 25
3. PCO, > 45 mm.Hg
4. TV | , Airway pressure !

. v
S. Urine outputl nun, _
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Physiology: ACS Trauma

Hypovolemic shock
Tissue injury
TSympathetic nervous system activity

} Gut perfusion
Cellular hypoxia

|
' !

Cytokine release  Free radical production lATP

|

Cell death

| Mucosal integrity and { capillary permeability

l

Edema formation and_f infraabdominal pressure
WTUY INYTANIEDIT



HANIZNUABIZULIAINY)

In GFR| , renal damage 91 TAP >20

212 CVP] , CO| , hypovolemia , venous stasis NV

AN AEIN Lung volume , Pul. compliance

hypoventilation , hypoxia , hypercarbia

o = | 2 U

a1ld 91 IAP > 20 un.alsen raealilideady , nszivng ,
o YV I ' o ] v a\ A!v
aldian/ney ,Aueey, Muanas Ha MImauazive

S5 t 24 =
UUANLIYVINIZ AL D0
v Yy Y = a
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NS3NH1 ACS

€e

=D

mmﬁ’ﬂumzmwﬂamw

NMSSNHE

10-15 BH.941
16-25 BN
26-35 BN

> 35 BN.4

maintain normovolemia
hypervolemic resuscitation
decompression

decompression and re-exploaion

= = J
ATUY INYTANIHDTIT




Stress related gastric mucosal damage :SRMI

a = = WU o Y A a Aa A A
. !ﬂﬂiﬂﬂﬂ1’J%!ﬂﬁﬂﬂuwa‘vﬂuﬂ‘l’i!ﬂﬂﬂﬂﬁlwﬂﬂﬂﬂﬁiﬂ!ﬁﬂ
(4
auAaves 2 09nA1znoU Ao

1. C?I”Jﬂ'fz)mﬁ! : acid , pepsin , bile acid

2. MINTHIMY gastric musal blood flow, musal
barrier, mucous production, prostaglandin synthesis,
epithelial cell renewal

. nanInaeuIde N HUINIINIZLINIZ0111I
. 190 H' back diffusion — SRMI
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N155NH1 SRMI

' % =~
Gastric lavage 91NIadn
1% Antacid 30 ml q 1-4 hr. aﬁ@qﬁlﬁ’ pH > 4
vien H, receptor antagonist Tl

Enteral feeding NuUNN 1% lnazaisaailariinmsina
SRMI a1

S a\ o
Endoscope 101N1a0a luvigauaz #9130 Laser

photocoagulation
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Elevation of
Spleen
/

Packing Gauze
in Splenic Bed

Partial or total

splenectomy




Splenorrhaphy

< Y Y U 1 < ' 4 :: Y A Y
DI VNTNIUVTIUNINU ﬂﬂ%!ﬂﬂﬂ@ﬂ%iﬁ!ﬁﬂﬂﬁgﬂﬂﬂu

A Y =
HasIH9dVIN Capsule VBININRNVIAINYVINDI VUL
Mattress U Teflon pledget
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d& Y = < a b4
IN® Capsule GIJ?NN‘INﬂﬂGII’Iﬂ‘IJ‘H‘Ui!’Jmﬂ’JN

azl¥Dexon mesh vioghuuanduynly
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Splenic

autotransplantation

Taamssashauiugu
udni i) 3
omentum (oIS
A0 adhesion U3naui
Jauddlawad ne 50 %
Voo
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40x40x3 mm.



azunsndeuveas SPIENIC INjury non-operation

1. Delayed hematoma (Subcapsular hematomas)
2. Splenic pseudocysts
3. Lt. pleural effusion
4, Atelectasis
5. Pneumonia
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anzunsnageuveasSplenorrnaphy/ Splenectomy

1. Subphrenic abscess

2. Acute gastric distention, gastric necrosis, recurrent bleeding
3. Pancreatitis

4. Thrombocytosis, Deep vein thrombosis
5. Sepsis Infection and overwhelming

6. Postoperative collection fistulae
7. Atelectasis

8. Pneumonia

a J
ATUY Lﬁﬂﬁ@WQ‘]&JﬂTJﬁ



=

a a 3!" = d'd Yy 1
attn o Inan1aaalyatiuaniagnay capsule l'!ﬂ!!ﬂ
Streptococcus pneumonia , Meningococcus
Escherichia coli , Haemophilus influenza
Staphylococcus
a a\ &’ a\ 2 Y q:; 4' b4
Wa !ﬂﬂﬂﬁﬂﬂﬂf@“ﬂN!ﬂ‘tﬂ’ﬂﬁﬂ%ﬁﬂl!ﬁ\‘l 3»111‘1] HHU1IaH ﬂﬁu"lﬁ
91984 fulminent sepsis , DIC , adrenal insufficiency,
AN AA W
!f;TEJ‘U’JﬂﬂHﬂ‘L! 24 BN, 9A3I1M18 50-90 %
< A v Y o Y
: Tiain < 4 VIVFIFANIZAANNIN]HYIA RE system
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W Y d
NIFINH “lﬁ{ Pneumococcal vaccine ~ 2 ﬁﬂmﬁ
v v Y
NadPINNIN
< Y
: 100918 < 2 VUK Pen V. 328128112
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3. Bowel obstruction |

H'.,,; o
4, Short bowel syndrome s
. (o : :’;@ -’%Q’ 5 -
5. Intra-abdominal abscess \g oLy o
6. B12 deficiency s EJQ
. » WETN
. Magnesium deficiency A

25YY NTANIED1T



Short bowel syndrome

WU o A o
auKn - MIAAA IdanaIND ( > 75%, thaoalldan < 100 . )

=X 3,’ T A A g v Jd
Ha - MIgasuIvIsHaziiluaswe nadtanlnsaanilsze

++ ++
, /n

vnlaun Ca™, M

910a ileum aulareaziifayriimsaady bile salt

v

Wz vitamin B12 i ¥qende ileal brake

U
v
Y A c

o) U d' b4 cqé
°nWmmnhm’J‘va@m%maaummmmmaumu‘lﬂ

210A ileocaecal valve azlvinunnsalualdlviey

W g

- WU gastric acid hypersecretion N5 t’J“"Vm& 3-6 9.
ATUY Lﬂﬂi@W\i‘]&JﬂTJﬁ



- WU metabolic acidosis (NAVINNITHNNVINM
d Y el
vaamsivlamsn Shlageaerinsaisivle
v as
wsnuazlviend§raue
- hainlulaain oxalate 1az uric acid AL
Y
VGG
"\ :; 3,’ = ] AR ]
- mﬂu’ﬂuqamﬂmﬂmmuﬂnﬂm 2-3 1NN
NMSANAZNOUVUDY cholesterol !W‘ﬂ%ﬂﬁ@lﬂ:ﬁﬁl

o=
Hinana

a J
ATUY !ﬁfﬁ@]W\‘i‘]&JﬂTJﬁ



MIINHY - 183N glucose + electrolytes
Vv U d' A V) ) Y
- 19 Mg Sudszmuieanmsmasuniy el
L Y
91HITHIUY 189
- Jvignaamsyasnsa
v . = o Y
- 1% somatostatin aan1Igeulad content nnald
- 141917115 oxalate Mitloanumsduny ca™ lulv
(NA gall stone

- 5239 chronic dehydration azmldnaiialula

= J
ATUY !ﬁfﬁ@]W\‘i‘]&JﬂTJﬁ



U/ U T
ﬂ'l‘iﬂﬂ‘ljﬂﬁlﬂ‘ﬂi’)ﬂuiﬂﬂ

g

A - Wlatn ll@a

gastrocolic ligament

B: N15AAAL00U lag
5393

C - AWHUUINIT 1 aNe
521189V U

= a J
ATUY INYTANIHDTIT



HANMISNEILALNAA LY

9 A I
AINILANNIZANGDA 1N |A
9J

AL BAYDDN

9J

4 Q ] 9) 1 9 9 1

weneupUedueau 1 14 1HiiesnI 20 %
Y ~ A A L] | . .
ADIUNITICUIBININYIND, lyid capsule, ld closed suction drain

ANZUNTNFOUFI NAIHIAAAD U132 TINTAA Intraabdominal

= o ! . .
abscess L0 sepsis G])’Qfﬂzuillﬂ’q multi organs failure

Miad larmInasrda lag |

-9 TPN 730 Enteral feeding 713 luiiud1 oz pHge 920An13
nNIzduUADAloDY

11518 N3 Pancreatic fistula 91990414 Jejunostomy tube feeding
uravzaaniely 2 W 3A M naans



Pancretico-duodenectomy
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anzunsndeuvesPancreato duodenal Injury

1. Pancreatic fistulae 2. Intra-abdominal abscess

3. Pancreatic pseudocyst 4. Pancreatitis

5. Intra-abdomina

6. Exocrin
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Infection, Secondary hemorrhage
ocrine Insufficiency

7. Dehydration, anemia

8. Electrolytes imbalance

9. Atelectasis
10. Pneumonia
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Pancreatic pseudocysts
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ERCP: Endoscopic Retrograde Cholangio-Pancreatography
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Upper rectal injury

Colostomy

Suture
Perforation
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Rectal injury
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Diverting colostomy
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azunsnseuves Colon Injury

1. widiau gastric injury 4a 1-9
2. Anastomotic leakage

3. Enterocutaneous fistulae
4, Intra-abdominal abscess
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a1tiU83 Retroperitoneal hematoma

Blunt Penetrating Mortality
Grieco 80% 20%
Salivanou 70% 30% 20%
Henao 67% 23% 19%
Costa zone 1-20% 70%
zone 2-70% 7%
zone 3-10% 18%
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