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v Travma, énemli bir klresel halk saghgi sorunudur. Tim yas gruplarinda birincil 6lim nedenleri arasinda yer almaktadir.

v' Coklu travma hastalarinda, karin travmasi ikinci en sik 6lum nedenidir.

Beshay, M.; Mertzlufft, F.; Kottkamp, HW; Reymond, M.; Schmid, RA; Branscheid, D.; Vordemvenne, T. Modern bir travma merkeziyle karsilastirmali olarak torasik travma hastalarinda risk faktorlerinin analizi: Tek merkezli bir calisma. World J. Emerg. Surg. 2020 , 15, 45.
Abo-Elhoda, MF; Attia, SM; Ahmed, ME; Abdeldaiem, KAE Kiint karin travmasi hastalarinda kati organ yaralanmalari. Misir. J. Hosp. Med. 2021 , 83 , 1477—1483.
Arumugam, S.; Al-Hassani, A.; EI-Menyar, A.; Abdelrahman, H.; Parchani, A.; Peralta, R.; Zarour, A.; Al-Thani, H. Karin travmasinin sikhgi, nedenleri ve 6riintisu: 4 yillik tanimlayici analiz. J. Emerg. Trauma Shock 2015 , 8, 193-19
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v Travma nedeniyle tim acil servis basvurularinin yaklasik %5'ini karaciger yaralanmalari olusturur.

v Kunt karin travmasinda ikinci en sik yaralanan solid organdir.

v Karaciger yaralanmasi, %10-15'lik bir 6lium oraniyla kiint karin travmalarinda en sik gorulen 6lum nedenidir.

Segalini, E., Morello, A., Leati, G. et al. Primary angioembolization in liver trauma: major hepatic necrosis as a severe complication of a minimally invasive treatment—a narrative review. Updates Surg 74, 1511-1519 (2022).
Stracieri, L.D.D.S.; Scarpelini, S. Hepatic injury. Acta Cir. Bras. 2006, 21, 85-88
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[KUNBXES]

2 ESi

v Boyutunun buyaklugd,

v" Vaskularizasyonun yogun olmasi,

v Parankiminin zayifligi,

v" Kirillgan kapsulu

Segalini, E., Morello, A., Leati, G. et al. Primary angioembolization in liver trauma: major hepatic necrosis as a severe complication of a minimally invasive treatment—a narrative review. Updates Surg 74, 1511-1519 (2022).
Stracieri, L.D.D.S.; Scarpelini, S. Hepatic injury. Acta Cir. Bras. 2006, 21, 85-88
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Penetran

Operatif Non Operatif
Yonetim Yonetim

Segalini, E., Morello, A., Leati, G. et al. Primary angioembolization in liver trauma: major hepatic necrosis as a severe complication of a minimally invasive treatment—a narrative review. Updates Surg 74, 1511-1519 (2022).
Stracieri, L.D.D.S.; Scarpelini, S. Hepatic injury. Acta Cir. Bras. 2006, 21, 85-88

Online Bilimsel Program:




TRAVMA

c.ULUSLARARASI TRAVMA KONGRESI i

KONGRES]

27-30 KASIM 2025 | KONYA SEHIR HASTANESI

Karaciger travmasinin cerrahi tedavisi

ll. DUnya Savas!'nin baslarinda

1970'lerde indeks eksplorasyonu

1980'ler ve 90'lar

—

———————>

———————>

Intraparankimal paketleme(packing)

Rezeksiyon

Rezeksiyonsuz hasar kontrol teknikleri

Hemostatik resusitasyondaki gelismeler,

Yogun bakim,

Anjiyografik embolizasyon ortaya cikisi,

Karaciger yaralanmasi icin cerrahi olmayan yonetimin yayginlagsmasina yol agcmistir.

Reed, Christopher R. MD; Brown, Joshua B. MD, MSc; Peitzman, Andrew B. MD. Liver injury: What you need to know. Journal of Trauma and Acute Care Surgery ():10.1097/TA.0000000000004684, July 4, 2025.
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Vitire Liver injury: What vou need to know
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TABLE 1 - Liver Injuries (N = 26,592 Adult Liver Injuries)

Blunt liver injury,J20,668 (% of blunt injuries)

Blunt liver injury: operation/NOM

Penetrating liver injury,}5,924 (% of penetrating injuries)

Operative mortality: blunt, penetrating

From 2022 American College of Surgeons Trauma Quality Improvement Program.

%78

%22

N p. Snalreaess B, R

Grades 1/l
12,155 (59%)
10%/90%
3,034 (51%)

31%; 15%

DEl Resources

Featured Reviewers

Grade Il
4,728 (23%)
8%/92%
1,224 (21%)

28%; 10%

Grade IV
2,801 (13%)
14%/86%
1172 (20%)

31%; 14%

27-30 KASIM 2025 | KONYA SEHIR HASTANESI

Grade V
984 (5%)
29% /7%
494 (8%)

56%; 38%
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American Association for the Surgery of Trauma (AAST) Guideline

World Society of Emergency Surgery (WSES) Guideline

Western Trauma Association Blunt Hepatic Injury Guideline

The Eastern Association for the Surgery of Trauma (EAST) Guideline

European Association for Trauma & Emergency Surgery Guideline

Segalini, E., Morello, A., Leati, G. et al. Primary angioembolization in liver trauma: major hepatic necrosis as a severe complication of a minimally invasive treatment—a narrative review. Updates Surg 74, 1511-1519 (2022).
Stracieri, L.D.D.S.; Scarpelini, S. Hepatic injury. Acta Cir. Bras. 2006, 21, 85-88
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Crrade® Injurv Descriptiont ICD-9 Als l".-':._i AlS 90
. Hematoma: Subcapsular, nonexpanding, <<10% surface area 864.01 2 2
Bh4.11
Laceration: Capsular tear, nonbleeding, <1 e¢m parenchyvmal depth 564,02 2 2
AG4.12
II. Hematoma: Subcapsular, nonexpanding, 10-50% surface area H64.01 2 P
Intraparenchymal, nonexpanding, <2 em in diameter A264.11
Laceration: Capsular tear, active bleeding; 1-3-¢m parenchvmal depth, <10 em 864.03 2 2
in length S364.13
[1I. Hematoma: Subcapsular, =50% surface area or expanding; 3 3
Ruptured subcapsular hematoma with active bleeding,;
Intraparenchymal hematoma >2 ¢m or expanding
Laceration: >3 cm parenchyvmal depth B64.04 3 3
B864.14
I'¥Y. Hematoma: Ruptured intraparenchvmal hematoma with active bleeding 3 4
Laceration: Parenchymal disruption invelving 25-50% of hepatic lobe B64.04 4 4
564.14
V. Laceration: Parenchymal disruption involving =50% of hepatic lohe 5 5

Vascular:

VI.Vascular:

Juxtahepatic venous injuries; i.e., retrohepatic vena cava/major

hepatic veins
Hepatic avulsion

] |

* Advance one grade for multiple injuries to the same organ.
t Based on most accurate assessment at autopsy, laparotomy, or radiologic study.
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AAST liver trauma classification

Grade

Vi

Injury Type

Haematoma

Laceration

Haematoma

Laceration

Haematoma

Laceration
Laceration

Laceration

Vascular

Vascular

Injury Description

Subcapsular < 10% surface

Capsular tear < 1cm parenchymal depth

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

1-3cm parenchymal depth, <10 cm in length

Subcapsular > 50% surface area or expanding, ruptured
subcapsular or parenchymal haematoma. Intraparenchymal
haematoma > 10cm

> 3cm parenchymal depth
Parenchymal disruption 25-75% of hepatic lobe

Parenchymal disruption involving > 75% of hepatic lobe

Juxtavenous hepatic injuries i.e retrohepatic vena cava/central
major hepatic veins

Hepatic avulsion

Advance one grade for multiple injuries up to grade Il

AAST liver injury scale (1994 revision)
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TABLE 2. Liver Injury Scale—2018 Revision

AAST AIS
Grade Severity Imaging Criteria (CT Findings) Operative Criteria Pathologic Criteria
1 2 — Subcapsular hematoma <10% surface area — Subcapsular hematoma <10% surface area — Subcapsular hematoma < 10% surface area
— Parenchymal laceration <1 ¢m in depth — Parenchymal laceration <1 c¢cm in depth — Parenchymal laceration <1 cm
Capsular tear Capsular tear
I1 2 — Subcapsular hematoma 10—-50% surface — Subcapsular hematoma 10-50% surface — Subcapsular hematoma 10—30% surface
area; intraparenchymal hematoma area; intraparenchymal hematoma <10 cm area; intraparenchymal hematoma
<10 cm 1n diameter in diameter <10 cm in diameter
— Laceration 1-3 cm in depth and — Laceration 1-3 cm in depth and — Laceration 1-3 cm depth and
= 10 cm length = 10 cm length = 10 cm length
111 3 — Subcapsular hematoma >350% surface — Subcapsular hematoma =>50% surface — Subcapsular hematoma =>50%-surface
area; ruptured subcapsular or area or expanding; rupitured subcapsular area; rnuptured subcapsular or
parenchymal hematoma or parenchymal hematoma itraparenchymal hematoma
— Intraparenchymal hematoma =10 cm — Intraparenchymal hematoma =10 cm — Intraparenchymal hematoma =10 cm
— Laceration >3 cm depth — Laceration >3 c¢cm in depth — Laceration >3 c¢m in depth
— Any injury in the presence of a liver
vascular injury or active bleeding
contammed within liver parenchyma
IV 4 — Parenchymal disruption involving — Parenchymal disruption involving — Parenchymal disruption involving
25—75% of a hepatic lobe 25—75% of a hepatic lobe 25—-75% of a hepatic lobe
— Active bleeding extending bevond the
liver parenchyma mto the peritoneum
vV 5 — Parenchymal disruption =75% of hepatic lobe — Parenchymal disruption =75% of hepatic lobe — Parenchymal disruption =>75% of

— Juxtahepatic venous injury to include
retrohepatic vena cava and central
major hepatic veins

— Juxtahepatic venous injury to include
retrohepatic vena cava and central major
hepatic veins

hepatic lobe

— Juxtahepatic venous injury to include
retrohepatic vena cava and central major
hepatic veins

WVascular injury i1s defined as a pseudoaneurysm or arteriovenous fistula and appears as a focal collection of vascular contrast that decreases in attenuation with delayed imaging, Active
bleeding from a vascular injury presents as vascular conirast, focal or diffuse, that increases 1n size or attenuation 1n delayved phase. Vascular thrombosis can lead to organ infarction.

Grade based on highest grade assessment made on imaging, at operation or on pathologic specimen.

More than one grade of liver injury may be present and should be classified by the higher grade of injury.

Advance one grade for multiple injuries up to a grade III.
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From: Liver trauma: WSES 2020 guidelines

WSES grade AAST Hemodynamic
Minor WSES grade | -l Stable
Moderate WSES grade | 1l Stable
Severe WSES grade Il V=V Stable

WSES grade IV =VI Unstable
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7 L Jestern Trauma A | Bl ntH i In' AI ri hm
Association
Perihepatic
Blunt _ Packing
Abdominal <& NN YES >
Trauma .y _ Manual
| Compression
No
@ Portal Clamping
(Pringle Manuever)
Assess™ DPA,
hemod)(r_lamxc NSTAE 0-» repeat FAST
pabwy Topical Hemostasis
EG
STABLE Yes w Electrocautery
Workup for Argon Beam
other sources
of instability

CONTRASTCT
shows liver injury

Responsive
to transfusion
resuscitation?

NO/MTP ACTIVATED—»

*AAST 2018 update,
blush=Grade Il
v v Endovascular>
Repair/Shunt
LowW HIGH GRADE
GRADE RETROCAVAL INJURY. >
(i, 1) i
Y
= s Ongoing
Observation/Nonope! blood Li Tr. lant
Management (see Table 2) requirements?

servation (see Table 2)

*=*Dperative
recommendation
based on injury

ICU admission and close
oh
I

severity

Figure 1. Western Trauma Association algorithm for the diagnosis and management of blunt hepatic injury in adults. Circled letters
correspond to lettered sections in the article's text. OR, operating room; IR, interventional radiology.
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- )
L- T e — — — — =3 Im the E.D.: E-FAST, Thoracic and FPaelvic X-ray,
ver rauma=a High flows waenous wvascular access
. — e —
Hemodynamically Stable Hemodynamically Unstable
4' or tranmnsient responder

Contrast Enhanced CT-Scan | e e e

—

%60-%80

+ Local Exploration irn SW' # —
M —— —
. — 5
- . - evere Lesions
Minor Lesions Moderate Lesions Severe Lesions ——
WWSES | WSES II WSES 111 F__,atL__-'?;__- ______ \ WSES IV
er imngdicaticns To I
AAST 1-11 AAST 11 AAST IV-V ' laparotomy : (See dedicated algorithm)
1] ]

———————— - ————— e e e e

M :  Massive Transfusion

\‘4,/’ - — ' - !
1

H Frotocol activaticon

Positive Dlush
Early anmneurysm

YES™ = Ineffective Operating Room
Angicoembolization
AN
MO Effective  }  _ _ _ _ _ ___ v _ ______ .
Angioembaolization . Consider Re-angio i
] o o o o e e e e e o e - — —
\/ . - ~
- e
— ~
Serial - - Hem-::u:lin.ami::.al_ll':r,.-':':linical Stability no
Clinical/Laboratory/Radiclogical s - i i i
: Mo otheaer indications to surgery
Evaluation

Y ES
= = = 3 M ti B e e e — — — m— — m— =
}: In case of suspected abdomiinal lesions L: - - ?1: _Nesative ™ | Continue NOM l
n —

. consider Interval Laparoscopy ! T T T .

Fig. 1 Liver trauma management algorithm (SW: stab wound., NMumber sign indicates wound exploration near the inferior costal margin should
be avoided if not stricthy necessary. Asterisk indicares angicembolization should be alwawys considered for adults, only in selected patients and in

selected centers for pediatrics)
e -
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e

e [ 3 Im the E.D.: E-FAST, Thoracic and FPaelvic X-ray,
leer Tra uma High flow wvenowus vascular access
. —
Hemodynamically Stable
Contrast Enhanced CT-Scan
[
+ Local Exploration irn SW' # —
) -
- ———
/ \ - .
= = - —
Minor Lesions Moderate Lesions Sewvere Lesions e
S05T 1-11 A85T 1 AAST IWV-W " laparotomy i
\\/ ' -

Positive Dlush
Early anmneurysm

YES™ = Ineffective Operating Room
Angicoembolization
AN
MO Effective  }  _ _ _ _ _ ___ v _ ______ .
Angioembaolization . Consider Re-angio i
] o o o o e e e e e o e - — —
\/ . - ~
- e
— ~
Serial - - Hem-::u:lin.ami::.al_ll':r,.-':':linical Stability no
Clinical/Laboratory/Radiclogical s - i i i
: Mo otheaer indications to surgery
Evaluation

________ WES
W T w5 mm w5 N ! Nesative :— — — — m— m— — E— E— E— E— E— i IUI
}: In case of suspected abdominal lesions L: I o, _egative | Continue NO
N consider Interval Laparoscopy T T TR .

Fig. 1 Liver trauma management algorithm (SW: stab wound., NMumber sign indicates wound exploration near the inferior costal margin should
be avoided if not stricthy necessary. Asterisk indicares angicembolization should be alwawys considered for adults, only in selected patients and in
selected centers for pediatrics)
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1 Provide wiakle fTemoral arterial access
1 and high flow wenous catheter{s) [

Liver trauma Severe Lesions - WSES IV

Exploratory laparotomy (DCS)

\ Check for other bleeding source
Major liver bleeding Minor liver bleeding I/

Compression, electrocautery,
argon beam coagulation, topical
hemostatic agents, omental
packing, hepatorraphywy

Peri-hepatic liver packing
+ Pringle manauwver
+ Intra-operative angiographywy

|
e///" } .—___________________'!___________________
Check for other lesions anmnd fix

Controlled liver bleeding I\ Uncontrolled liver/retro- i _“heck Tor other lesions and Tix i

| hepatic bleeding

1 : Consider - P N S — .
A I Post-operative angicgraphywy : - Consider :"'-: . e - __T::l _______ .
. s . o e i 4 - S e ., - OoOnsraer 1
Check for lesions to: :_tafiulaiin_ﬂTfEr_: e REBOA / REBOA-C 1
i 1
S
-,:,.- Hepatic isolation
Portal wvein ] Repair _ _ Liver mobilization
I trA@in trunk ligation discouraged] /
"4!" - | B | - e —
. Repair / Selective ligation I Supra-hepatic vein Retro-hepatic Cawva I
Hepatic artery [Cholecystectormy in case of right
] ar Froper hep. artery llgatiom] ‘J’ ‘k
— h : Trans diaphragmatic / trans thoracic and Retro-hepatic Cava exclusion
Intra—T:ra renc _',.-'r'_na Iﬁ Ligation abdominal Cava clamping and repair Joclamping and repair
VESSE S”E'FE"__": ndicated) Shunting technigues Shunting technigques
o o (Consider REBOA-C) (Consider REBOA-C)
—— e — o — —_ — — ——
— —— — - e — == —  — - — -
— S o — =__________________ j__—;___.: _________ _I
_— Check for other lesions and fix ,—I Tranmnster to 1L J
H ]

Fig. 2 Hemodynamically unstable liver trauma Mmanagement algorithm (OCS: damage control surgerny, KU intensive care unit,
REBOA~_: REBOA-cawva)
-
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ANJIOEMBOLIZAYON

v' Embolizasyonun karacigere 6zgu komplikasyon orani (biloma, nekroz, apse) %7 ile %94 arasindadir.

v Anjiyoembolizasyon yapilan hastalarin %16’sin hepatik nekroz gelisebilmektedir.

v Yaralanmanin radyolojik ozellikleri, transflizyon gereksinimi, cerrahi hemostaz planlari ve her vaka icin
komplikasyon olasiligl dikkate alinarak anjioembolizasyon planlanmalidir.

Segalini E, Morello A, Leati G, Di Saverio S, Aseni P. Primary angioembolization in liver trauma: major hepatic necrosis as a severe complication of a minimally invasive treatment—a narrative review. Updates Surg. 2022;74(5):1511-1519.
Dabbs DN, Stein DM, Scalea TM. Major hepatic necrosis: a common complication after angioembolization for treatment of high-grade liver injuries. J Trauma. 2009;66(3):621-627; discussion 7-9.
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v' Kanama kontrollinden dnce asiri resusitasyondan kacinmak

v' Hayati tehdit eden retrohepatik venlerde veya vena kava yaralanmasi olan hastalarda
venoz hidrostatik basing¢ artisindan kaciniimali

v' Kanama cerrahi olarak kontrol altina alinana kadar hipotansif restsitasyon (sistolik kan basinci <90 mm Hg-
ortalama arter basinci <60 mm Hg),

Reed, Christopher R. MD; Brown, Joshua B. MD, MSc; Peitzman, Andrew B. MD. Liver injury: What you need to know. Journal of Trauma and Acute Care Surgery ():10.1097/TA.0000000000004684, July 4, 2025.
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TABLE 2 - Western Trauma Association Blunt Hepatic Injury Guideline for Nonoperative and Postintervention Management

Low Grade High Grade
AAST Grade land Il I, IV, and V
ol No Yes — 24 h minimum®*
Laboratories Every 12 h until stable « 2 CBC — every 6 h until stable = 2, LFTs
Monitoring Vital signs every 4 h Vital signs every 1h

Continuous heart rate with every 2-h BP check

Diet Diet ad lib as tolerated NPO =12
Clear hguid diet for 12 h

VTE prophylaxis Start within 24 h of stable Hgb Start within 24-48 h of stable Hgb

Follow-up contrast CT scan Clinical change (sepsis, abdominal pain, jaundice) . Clinical change (sepsis, abdominal pain, jaundice) .
Laboratory change (elevated transaminases or decrease in Hgb) Laboratory change (elevated transaminases or decrease in Hgb)

Consider screening CT at 3-5 d before discharge to evaluate for PSA, AVF, biliary issues

Biloma/bile leak ERCP/IR ERCP/IR . .
Surgical management If recurrent, failure of NOM

Abscess Drain/IR . . Drain/IR . .

Surgical management If recurrent, failure of NOM Surgical management If recurrent, failure of NOM
Discharge criteria (minimum admission time) Stable Hgb Stable Hgb

24 h from injury 72 h from injury

Tolerating oral intake Tolerating oral intake
Return to normal activity Grade + 2 = weeks to return 6wk and clinical clearance by MD

*Select high-grade injuries without e'ﬂ;dw:e of hemorrhage may not require ICU admission.
Reprinted with permission from Ref. ™.

AVE arteriovenous fistula; BP, blood pressure: CBC, complete blood count: ERCP, endoscopic retrograde cholangiopancreatography: Hb, hemoeglobin; IR, interventional radiclogy: LFT, liver function test; MD, medical doctor;
NPQO, nothing by mouth: PS4, pseudoaneurysm: VTE, venous thromboembaolism.

Reed, Christopher R. MD; Brown, Joshua B. MD, MSc; Peitzman, Andrew B. MD. Liver injury: What you need to know. Journal of Trauma and Acute Care Surgery ():10.1097/TA.0000000000004684, July 4, 2025.
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Scandinavian Journal of Surgery

______

1 g j Impact Factor: 1.9 / 5-Year Impact Factor: 2.6
Ty

Penetrating

a Free access Research article First published online July 21, 2020 Request permissions [

. . oo . Total N = 808 367 441
Blunt and Penetrating Liver Trauma have Similar Outcomes in the Modern Era
A. A. Keizer, ). H. C. Arkenbosch, 1.1, and D. L. Clarke [i;:] View all authors and affiliations 1 56 (15.3%) 61 (13.8%)
2 119 (32.4%) 157 (35.6%)
3 69 (18.8%) 91 (20.6%)
0.094
v ' 2012-2018 yillar1 arasinda 4 25 (6.8%) 51(11.6%)
v 808 hasta 5 3 (0.8%) 13 (2.9%)
surgery. n (%) 308 (83.9) 143 (32.4) <0.0001
Outcome
Mortality (%) 28 (7.6%) 40 (9.1%) 0.463
Complications (%) 214 (58.3%) 240 (54.4%) 0.267

SD: standard deviation; ICU: intensive care unit; RTS: Revised Trauma Score; 1SS: Injury Severity Score; IQR:
interquartile range; AAST: American Association for the Surgery of Trauma; IAV: Intra-abdominal Vascular Injuries.
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v Operatif midahale gerektiren yluksek dereceli karaciger yaralanmalarinin, yalnizca %2,5’sinde anatomik rezeksiyon
veya vaskuler onarim gerektirir.

Anatomik + KliniK

Non Operatif Takip

Field X, Crichton J, Kong V, Ko J, Laing G, Bruce J, et al. AAST grade of liver injury is not the single most important consideration in decision making for liver trauma. Injury. 2024;55(9):111526.
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Successful Transfusion

medicine

management physicians
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