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Liver Trauma ‘s&

High vs Low velocity

Blunt Vs Penetrating

Child vs Adult Isolated vs polytrauma

o5,

a %
it
£ :
L
kNieA

25§
LW

L
\gd vr7 LEUVEN




Liver trauma

- Isolated liver injury <50% of cases

- Blunt abdominal trauma: most commonly injured organ
-> traffic injury / motor vehicle injury

-> spleen involved ~ 45%

- Penetrating trauma: 2nd most injured abdominal organ

- Bowel most frequent sN
- stab wounds > gunshot J .
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Live I t raumad Right triangular ligament | °'°if°"" Sgment

Left triangular ligament

Why Liver?

Right lobe

Left lobe

- Big organ
- fixed position

Round ligament

- soft / friable tissue

Common hepatic duct

- thin Capsu|e Gallbladder
- very well vasularised
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- In the E.D.: E-FAST, Thoracic and Pelvic X-ray,
Liver Trauma et ; '

High flow venous vascular access

Hemodynamically Stable Hemodynamically Unstable

or transient responder

Contrast Enhanced CT-Scan P N — .
b
+ Local Exploration in SW # -~ :

—
S - -
Minor Lesions Moderate Lesions “w~.
e ___
WSES | WSES Il ! Other indications to
AAST I-II AAST Il i laparotomy
i
_______ Nttt .
\\ Massive Transfusion :
Positive blush \ L frf’t_':'_":_" fitf'ft'_c'_"_ _:
Early aneurysm b
\
YES* , T Operating Room
Angioembolization P g
A
NO Effective P, v __ .
Angioembolization | Consider Re-angio !
""" o B
o” - b “ L
Serial s? . ~ . . NO
Clinical/Lab /Radiological - Hemodinamically/Clinical Stability
inical/La orator‘f' adiologica No other indications to surgery
Evaluation
_______ - YES

. . ] Negative m = = = = = = = = = = =

| In case of suspected abdominal lesions 1_ . = "7'___%---_
i consider Interval Laparoscopy - - T -

L

Fig. 1 Liver trauma management algorithm (SW: stab wound. Number sign indicates wound exploration near the inferior costal margin should

b

be avoided if not strictly necessary. Asterisk indicates angioembolization should be always considered for adults, only in selected patients and in
selected centers for pediatrics)

Coccolini et al. World Journal of Emergency Surgery (2020) 15:24 _)
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Livertrauma — Case 1

26j —male

Road traffic accident — A \ N

Admission through emergencies -> Trauma protocol
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Liver trauma

Trauma protocol @@@ @ #
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Liver Trauma

Clinical examination
- Head / neck: normal

- Thorax / Lungs

Tender lower right rib cage

bruised thoraco-abdominal right side
Normal breathing sounds

Pain on inspiration

- Abdomen:
- Not distended
- Painfull on palpation — no obvious peritoneal signs

- Extremities: painfull wrist right side




Liver Trauma

- Ptlined up (Arterial / CVC) + IV Running
- Blood samples taken / HB on ABG = 11 g/dI

What now?
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Liver Trauma -

In the E.D.: E-FAST, Thoracic and Pelvic X-ray,
High flow venous vascular access

Hemodynamically Stable

¥

Hemodynamically Unstable
or transient responder

OO0 ¢ ¢

o Cheor AVPU

o Expone & hoep warm

LI ey G Soow .cmw .mm
o Check BGL wrfaces
» 4 relor
* Identify o injuries
Cam ' o Dlevate 20° g ’
o Adminhter gcose

Coccolini et al. World Journal of Emergency Surgery (2020) 15:24 _)

- Normal Systolic (BP = 907?)
- Hart rate 100-120
- Signs of shock?
-> Skin Vasoconstricion?
-> altered conciousness?
-> shortness of breath?
- No need for fluid bolusses / vasopressor?
- No transfusion requirement >4PC in 8h




Trauma

e

Hemodynamically Stable
Contrast Enhanced CT-S5can
+ Local Exploration in SW #

Fig. 1 Liver trauma management algorithm (SW: stab wound. Number sign indicates wound exploration near the inferior costal margin should
be avoided if not strictly necessary. Asterisk indicates angicembolization should be always considered for adults, only in selected patients and in
selected centers for pediatrics)
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Trauma (===~ > In the E.D.: E-FAST, Thoracic and Pelvic X-ray,
rauma High flow venous vascular access

Hemodynamically Stable

v

Contrast Enhanced CT-Scan
+ Local Exploration in SW #

Contrast enhanced CT

- golden standard
- 96-100% sens & spec
- Arterial / venous / late venous phase
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Fig. 1 Liver trauma management algorithm (SW: stab wound. Number sign indicates wound exploration near the inferior costal margin should r,
be avoided if not strictly necessary. Asterisk indicates angicembolization should be always considered for adults, only in selected patients and in ’

selected centers for pediatrics)
pe Coccolini et al. World Journal of Emergency Surgery (2020) 15:24 _ )
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Liver Trauma

40mm

SL:86.68
ST:3 mm

TILT:0

TH:138 mm
CONTRAST:XENETIX
DFOV:410
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Liver Trauma

<1 cm depth

< 10% surface area

Grade |
- laceration
- subcapsular haematoma

Hapugoda, S. Liver trauma grading (diagrams). Case study,
Radiopaedia.org. (accessed on 19 Sep 2022)
https://doi.org/10.53347/rID-51390

TABLE 2.

Liver Injury Scale—2018 Revision

AAST
Grade

AlIS
Severity Imaging Criteria (CT Findings)

2 — Subcapsular hematoma <10% surface area
— Parenchymal laceration <1 ¢m in depth

II

I

A%

2 — Subcapsular hematoma 10-50% surface
area; intraparenchymal hematoma
<10 ¢m in diameter
— Laceration 1-3 ¢m in depth and
= 10 cm length

3 — Subcapsular hematoma >50% surface
area; ruptured subcapsular or
parenchymal hematoma

— Intraparenchymal hematoma =10 ¢m

— Laceration =3 cm depth

— Any injury in the presence of a liver
vascular injury or active bleeding
contained within liver parenchyma

4 — Parenchymal disruption involving
25-75% of a hepatic lobe

— Active bleeding extending beyond the
liver parenchyma into the peritoneum

5 — Parenchymal disruption =75% of hepatic lobe
— Juxtahepatic venous injury to include
retrohepatic vena cava and central
major hepatic veins

Rosemary A. K. et al, ) Trauma acute care surg ;85,6;1119-1122



Liver Trauma

1-3 cm depth

< 10 cm diameter

10-50% surface area

Grade Il
- laceration
- intraparenchymal haematoma
- subcapsular haematoma

Hapugoda, S. Liver trauma grading (diagrams). Case study,
Radiopaedia.org. (accessed on 19 Sep 2022)
https://doi.org/10.53347/rID-51390

TABLE 2.

Liver Injury Scale—2018 Revision

AAST

AIS
Severity

Imaging Criteria (CT Findings)

2

— Subcapsular hematoma <10% surface area
— Parenchymal laceration <1 ¢m in depth

1|

2

— Subcapsular hematoma 10-50% surface
area; intraparenchymal hematoma
<10 ¢m in diameter

— Laceration 1-3 ¢m in depth and
= 10 cm length

I

A%

— Subcapsular hematoma >50% surface
area; ruptured subcapsular or
parenchymal hematoma

— Intraparenchymal hematoma =10 ¢m

— Laceration =3 cm depth

— Any injury in the presence of a liver
vascular injury or active bleeding
contained within liver parenchyma

— Parenchymal disruption involving
25-75% of a hepatic lobe

— Active bleeding extending beyond the
liver parenchyma into the peritoneum

— Parenchymal disruption =75% of hepatic lobe
— Juxtahepatic venous injury to include
retrohepatic vena cava and central
major hepatic veins

Rosemary A. K. et al, ) Trauma acute care surg ;85,6;1119-1122



TABLE 2. Liver Injury Scale—2018 Revision

Liver Trauma

Grade Severity Imaging Criteria (CT Findings)

| 2 — Subcapsular hematoma <10% surface area
— Parenchymal laceration <1 ¢m in depth

I 2 — Subcapsular hematoma 10-50% surface
area; intraparenchymal hematoma
<10 ¢cm in diameter
— Laceration 1-3 ¢m in depth and
= 10 cm length

[l 3 — Subcapsular hematoma =509 surface
area; ruptured subcapsular or
parenchymal hematoma

— Intraparenchymal hematoma =10 ¢m
— Laceration =3 cm depth
— Any injury in the presence of a liver
Grade Il vascular injury or active bleeding
- laceration contained within liver parenchyma

>3 cm depth

> 10 cm diameter or active bleed
contained within the parenchyma

> 50% surface area - intraparenchymal haematoma I\Y 4 — Parenchymal disruption involving

- contained active bleed 25-75% of a hepatic lobe

- §ubcapsular haematoma — Active bleeding extending beyond the
A pseudoaneurysm or - intraparenchymal haematoma liver parenchyma into the peritoneum
AV fistula C_O':‘StitUtes - vascular injury \Y% 5 — Parenchymal disruption >75% of hepatic lobe
a vascular injury — Juxtahepatic venous injury to include
retrohepatic vena cava and central
major hepatic veins

Hapugoda, S. Liver trauma grading (diagrams). Case study,

Radiopaedia.org. (accessed on 19 Sep 2022)
https://doi.org/10.53347/rID-51390 Rosemary A. K. et al, J Trauma acute care surg ;85,6;1119-1122



Liver Trauma

25-75% hepatic
lobe disruption

Grade IV
- parenchymal disruption
- active bleeding

Active bleed extending
into the peritoneum

Hapugoda, S. Liver trauma grading (diagrams). Case study,
Radiopaedia.org. (accessed on 19 Sep 2022)
https://doi.org/10.53347/rID-51390

TABLE 2.

Liver Injury Scale—2018 Revision

AAST
Grade

AIS
Severity Imaging Criteria (CT Findings)

II

I

2 — Subcapsular hematoma <10% surface area
— Parenchymal laceration <1 ¢m in depth

2 — Subcapsular hematoma 10-50% surface
area; intraparenchymal hematoma
<10 ¢cm in diameter
— Laceration 1-3 ¢m in depth and
= 10 cm length

3 — Subcapsular hematoma >50% surface
area; ruptured subcapsular or
parenchymal hematoma

— Intraparenchymal hematoma =10 ¢m

— Laceration =3 cm depth

— Any injury in the presence of a liver
vascular injury or active bleeding
contained within liver parenchyma

Y

4 — Parenchymal disruption involving
25-75% of a hepatic lobe
— Active bleeding extending beyond the
liver parenchyma into the peritoneum

5 — Parenchymal disruption =75% of hepatic lobe
— Juxtahepatic venous injury to include
retrohepatic vena cava and central
major hepatic veins

Rosemary A. K. et al, ) Trauma acute care surg ;85,6;1119-1122



TABLE 2. Liver Injury Scale—2018 Revision

Liver Trauma

Grade Severity Imaging Criteria (CT Findings)

| 2 — Subcapsular hematoma <10% surface area
— Parenchymal laceration <1 ¢m in depth

Il 2 — Subcapsular hematoma 10-50% surface
area; intraparenchymal hematoma

. <10 c¢cm in diameter
hepatic vein injury < 10 cm length
I 3 — Subcapsular hematoma >50% surface
area; ruptured subcapsular or
parenchymal hematoma
— Intraparenchymal hematoma =10 ¢m
— Laceration =3 cm depth
— Any injury in the presence of a liver
vascular injury or active bleeding
contained within liver parenchyma

IV 4 — Parenchymal disruption involving
25-75% of a hepatic lobe
Grade V — Active bleeding extending beyond the
- parenchymal disruption liver parenchyma into the peritoneum
> 75% hepatic - juxtahepatic venous injury V 5 — Parenchymal disruption >75% of hepatic lobe

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

lobe disruption

Hapugoda, S. Liver trauma grading (diagrams). Case study,
Radiopaedia.org. (accessed on 19 Sep 2022)

https://doi.org/10.53347/rID-51390 Rosemary A. K. et al, J Trauma acute care surg ;85,6;1119-1122



TABLE 2. Liver Injury Scale—2018 Revision

AAST AIS
Grade Severity Imaging Criteria (CT Findings)
| 2 — Subcapsular hematoma <10% surface area
— Parenchymal laceration <1 ¢m in depth
11 2 — Subcapsular hematoma 10-50% surface

area; intraparenchymal hematoma
<10 ¢cm in diameter
— Laceration 1-3 ¢m in depth and
= 10 cm length
I 3 — Subcapsular hematoma >50% surface
area; ruptured subcapsular or
parenchymal hematoma
— Intraparenchymal hematoma =10 ¢m
— Laceration =3 cm depth
— Any injury in the presence of a liver
vascular injury or active bleeding
contained within liver parenchyma
IV 4 — Parenchymal disruption involving
25-75% of a hepatic lobe
— Active bleeding extending beyond the
liver parenchyma into the peritoneum
V 5 — Parenchymal disruption =75% of hepatic lobe
— Juxtahepatic venous injury to include
retrohepatic vena cava and central
major hepatic veins

Table 2 \WSES liver trauma classification

WSES grade AAST

Hermodynamic

Minor WS5ES grade | =

Moderate WSES graae | 1l
Severe WSES grade |lI
WSES grade IV

Stable
Stable
Stable

Unstable

w
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Rosemary A. K. et al, J Trauma acute care surg ;85,6;1119-1122
Coccolini et al. World J Emerg Surg 2020, 15;24



TABLE 2. Liver Injury Scale—2018 Revision

AAST AIS
Grade Severity Imaging Criteria (CT Findings)

| 2 — Subcapsular hematoma <10% surface area
— Parenchymal laceration <1 ¢m in depth

II

[ o]

— Subcapsular hematoma 10-50% surface
area; intraparenchymal hematoma
<10 ¢cm in diameter

— Laceration 1-3 ¢m in depth and
= 10 cm length

Table 2 \WSES liver trauma classification

WSES grade AAST Hermodynamic

Minor

il 3 — Subcapsular hematoma >50% surface
area; ruptured subcapsular or
parenchymal hematoma

— Intraparenchymal hematoma >10 ¢cm

— Laceration >3 cm depth

— Any injury in the presence of a liver
vascular injury or active bleeding
contained within liver parenchyma

Moderate

IV 4 — Parenchymal disruption involving
25-75% of a hepatic lobe
— Active bleeding extending beyond the
liver parenchyma into the peritoneum
V 5 — Parenchymal disruption =75% of hepatic lobe
— Juxtahepatic venous injury to include
retrohepatic vena cava and central
major hepatic veins

Severe

WSES grade | HI Stable
WSES grade | 1l Stable
WSES grade |lI Stable
WSES grade IV Unstable

w
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Rosemary A. K. et al, J Trauma acute care surg ;85,6;1119-1122
Coccolini et al. World J Emerg Surg 2020, 15;24



TABLE 2.

Liver Injury Scale—2018 Revision

AAST
Grade

AlS

Severity Imaging Criteria (CT Findings)

2 — Subcapsular hematoma <1(% surface area
— Parenchymal laceration <1 cm in depth

2 — Subcapsular hematoma 10-50% surface
area; intraparenchymal hematoma
<10 ¢m in diameter
— Laceration 1-3 cm in depth and
= 10cml

Table 2 WSES liver trauma classification

WSES grade AAST

Hemodynamic

Minor
Moderate

WSES grade | =l Stable
WSES grade |I [[ Stable

WSES grade IV VI Unstable

®

N/

Rosemary A. K. et al, J Trauma acute care surg ;85,6;1119-1122
Coccolini et al. World J Emerg Surg 2020, 15;24




TABLE 2.

Liver Injury Scale—2018 Revision

AAST
Grade

AlS

Severity Imaging Criteria (CT Findings)

2 — Subcapsular hematoma <1(% surface area
— Parenchymal laceration <1 cm in depth

2 — Subcapsular hematoma 10-50% surface
area; intraparenchymal hematoma
<10 ¢m in diameter
— Laceration 1-3 cm in depth and
= 10cml

Table 2 WSES liver trauma classification

WSES grade AAST

Hemodynamic

Minor
Moderate

WSES grade | =l Stable
WSES grade |I [[ Stable
WSES grade i V-V Stable

®

N/

Rosemary A. K. et al, J Trauma acute care surg ;85,6;1119-1122
Coccolini et al. World J Emerg Surg 2020, 15;24




Liver Trauma
Hemodyna mEaIIyl Stable

{

Contrast Enhanced CT-Scan
+ Local Exploration in SW #

e | T

—

Minor Lesions Moderate Lesions
WSES | WSES I
AAST I-II AAST Il

Positive blush
Early aneurysm

Interventional radiology Operating Room

o

: NO
ClinicalfLab serial PR | Hemodinamically/Clinical Stability
niea orator\.; adiologica “| No other indications to surgery
Evaluation
_________ YES
1 . 1 -
Negative m = = = = = = - 4 I
. | Incase of suspected abdominal lesions - - "7:__?3_3_ Tf_:_ Continue NOM
bl i =, mmmmsmm=s=a emeee--
consider Interval Laparoscopy ~51 Positive = = Repair !
] 1 ¥

Fig. 1 Liver trauma management algorithm (SW: stab wound. Number sign indicates wound exploration near the inferior costal margin should
be avoided if not strictly necessary. Asterisk indicates angioembolization should be always considered for adults, only in selected patients and in
selected centers for pediatrics)

\ Coccolini et al World Journal of Emergency Surgery (2020) 15:24 _)

Admission to monitored bed

- ICU/PICU / MCU

- Centre with access to
- Immediate surgery if neccesary
- Experienced liver surgeon

- Acces to interventional radiology

Ih | L )
V |Leuven @



Liver trauma — Case 2

43j — female

Horse kick

Admission through emergencies -> Trauma protocol
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Liver Trauma
Hemodynam?&alh‘ Stable

{

Contrast Enhanced CT-Scan
+ Local Exploration in SW #

[l 3 — Subcapsular hematoma >50% surface
area; ruptured subcapsular or
parenchymal hematoma

—{Intraparenchymal hematoma >10 cm |

— Laceration >3 ¢cm depth

— Any injury in the presence of a liver
vascular injury orl active bleeding

| contained within liver parenchyma

Fig. 1 Liver trauma management algorithm (SW: stab wound. Number sign indicates wound exploration near the inferior costal margin should
be avoided if not strictly necessary. Asterisk indicates angioembolization should be always considered for adults, only in selected patients and in r,’
Coccolini et al World Journal of Emergency Surgery (2020) 15:24 _) ' L E U V E N

selected centers for pediatrics)
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Liver Trauma
Hemodvnami}au\‘ Stable

{

Contrast Enhanced CT-Scan
+ Local Exploration in SW #

Minor Lesions Moderate Lesions Severe Lesions
WSES | WSES I WSES Il
AAST I-II AAST I AAST IV-V

N\ e

Positive blush
Early aneurysm

A0rnrn

What now??

Fig. 1 Liver trauma management algorithm (SW: stab wound. Number sign indicates wound exploration near the inferior costal margin should
be avoided if not strictly necessary. Asterisk indicates angioembolization should be always considered for adults, only in selected patients and in r;’

selected centers for pediatrics)
Coccolini et al World Journal of Emergency Surgery (2020) 15:24 _)
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Liver Trauma

Hemodynam}::allyl Stable L. .
¥ Admission to monitored bed

Contrast Enhanced CT-Scan
+ Local Exploration in SW #

—

Minor Lesions
WSES |
AAST I-II

- ICU /PICU/MCU

- Centre with access to

- Immediate surgery if neccesary

Positive blush
Early aneurysm
Vi

YES* % Ineffective H - Expe”enCEd liver surgeon

Angioembolization '

> h x g
NO | fffective || A , - Acces to interventional radiology

Angioembolization | Consider Re-angio !

—r - | -

/ - ;7‘ Y -
/ N 2” - RN NO \
. Serial _ . L .| Hemodinamically/Clinical Stability
Clinical/Laboratory/Radiological No other indications to surgery
Evaluation

_________ YES
B e e e e e e e e Negative = = = = = = = [ ——— 1
' In case of suspected abdominal lesions 1 7'__-3_____'_ !| Continue NOM I
—> . e ——
consider Interval Laparoscopy T T T

1 —
O oo em e o e e c oo ] "‘)l Positive - !
K ________ |— }. Repair ! j

Fig. 1 Liver trauma management algorithm (SW: stab wound. Number sign indicates wound exploration near the inferior costal margin should
be avoided if not strictly necessary. Asterisk indicates angioembolization should be always considered for adults, only in selected patients and in ,r,

-
s

R

selected centers for pediatrics
\. pe } Coccolini et al. World Journal of Emergency Surgery (2020) 15:24 _)
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Liver Trauma — Non Operative Management

- Clinical assessment = key!
- Blood samples: LFT / inflamm / Hb

- Routine imaging?
clinical / biochemical eval
Low threshold if doubt

- Delayed laparoscopic exploration I |UZ
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Liver Trauma — Non Operative Management

- Mobilisation?

: early mobilisation: safe in stable patients (Gentle!) ok 2A
- Enteral feeding? .
: If no contra-indications -> as soon as feasible o
- LMWH?
- Trauma pt = high risk for DVT +/- PE .
GoR
- Thromboprofylaxis <48h after trauma safe ~ patient selection!
_ R | UZ &)
>72h 4x higher incidence of DVT ,fy LEUVEN gg

Coccolini et al. World J Emerg Surg 2020, 15;24



Liver Trauma — NOM pittfalls:

- Valid for Blunt and Penetrating trauma
BUT: - High index of suspicion in PT!!!
- High energy PT!!l ~ gunshot wounds

- Lower threshold for (lap) exploration
- Cave neurotrauma! (brain perfusion pressure)

- Late complications: -lateBleeding!

- Abcess / bilioma / biliary complications (bilio — vasc fistula!)
- Pseudo-aneurysm Uz

p A
- Ischemia / necrosis '7 LEUVEN
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Coccolini et al. World J Emerg Surg 2020, 15;24



Liver trauma — Case 3

60j —male :

High energy road traffic accident

Admission through emergencies -> Trauma protocol
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Liver Trauma — Operative Management

_____ ~ In the E.D.: E-FAST, Thoracic and Pelvic X-ray,
Trauma High flow venous vascular access
‘ Hemodynamically Stable | Hemodynamically Unstable
+ or transient responder
~
Contrast Enhanced CT-Scan
+ Local Exploration in SW # -~ - -
// -~ -
- —
4 - - -
Minor Lesions Moderate Lesions Severe Lesions -
WSES | WSES II WSES Il I Other indications to
AAST |-l AAST 1l AAST IV-V i laparotomy
________ -
LY
oy R
Positive blush 5
Early aneurysm N
“
- Ineffective
“| Angioembolization
F Y
Effective |  ________ . S ,
Angioembolization i Consider Re-angio !
| o o o o e == -
-~ ‘
- -~
Serial " - — m
L . . - . Hemodinamically/Clinical Stability
Clinical/Laboratory/Radiological = > o
. No other indications to surgery
Evaluation
YES
I —"€——s, o Negotive b m m m e =
| In case of suspected abdominal lesions :‘ - . ]
H caonsider Interval Laparoscopy ' P

Fig. 1 Liver trauma management algorithm (SW: stab wound. Number sign indicates wound exploratior
be avoided if not strictly necessary. Asterisk indicates angioembolization should be always considered fo
selected centers for pediatrics)

Coccolini et al. World Journal of Emergency Surgery

(2020) 15:24



Liver Trauma — Operative Management

_ In the E.D.: E-FAST, Thoracic and Pelvic X-ray,
Trauma -

High flow venous vascular access
_ /

o i
‘ Hemodynamically Stable | Hemodynamically Unstable
" or transient responder
Contrast Enhanced CT-Scan

+ Local Exploration in SW # ™~

—
—
//‘F -

—
Minor Lesions Moderate Lesions -
r———— ey
WSES | WSES I ! Other indications to i
AAST I-Il AAST I ) laparotomy 1
1
"""" N fepep T p—————
Y N ) Massive Transfusion :
Positive blush N 1 _ Protocol activation_
Early aneurysm \
\
X
Ineffective Operating Room
Angioembolization
F Y
Effective | ________ v_______ ,
Angioembolization i Consider Re-angio !
R ———
/,
- - “ -~
N eria o - Hemodinamically/Clinical Stability
Clinical/Laboratory/Radiological 1 No other indications to surgery
Evaluation
ety Sabietbetataiuir Negative = = = = = = i
! In case of suspected abdominal lesions - "'7'___3_____'_ Continue NOM I
— . .  mmmmmemm== mmmmmmo -
H consider Interval Laparoscopy i -

Fig. 1 Liver trauma management algorithm (SW: stab wound. Number sign indicates wound exploration near the inferior costal margin should

be avoided if not strictly necessary. Asterisk indicates angioembolization should be always considered for adults, only in selected patients and in
selected centers for pediatrics)

Coccolini et al. World Journal of Emergency Surgery (2020) 15:24 _ )
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Liver Trauma — Operative Management

Energy devices / cautery / argon
)
! Hemostatic agents

-v ’ 0\
(\
Vascular repair / occlusion

Compression / packing

Vascular control / Exclusion

I | UZ {8\
’f7 LEUVEN %i@



Liver Trauma — Operative Management

Damage control + resuscitation!!!

- Control Hemorrhage / bile leak
- Avoid major (anatomical) resections / complex procedures

- Lethal triad! Ascidosis / hypothermia / coagulopathy

i
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Liver Trauma — Operative Management

- Energy devices / cautery / argon

- Hemostatic agents

- minor bleeding

- capsulair tears / decapsulation

- smaller parenchymal defects

Uz
LEUVEN
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Liver Trauma — Operative Management

- Large tears / major disruptions
- Multifocal
- Profuse (venous) bleeding

!

PUSH & PACK

Compress liver / defect + pack ‘up’
Avoid packing IN defect

Avoid compressing VCI

Avoid packing ‘down’



https://www.sciencedirect.com/journal/journal-of-visceral-surgery/vol/153/issue/4/suppl/S

Liver Trauma — Operative Management

Vascular control / exclusion

- Pringle -> inflow control!

- selective?
- additional left HA!
- avoid prolonged clamping!

- Outflow control?
selective?

i

H 3

Lol

UZ ‘ f"’g@

lr,»
Letoublon et al. J visc surg 2016; 153, 4; 33-43

Kanani, A et al, Scand J Trauma Resusc Emerg Med 29, 93 (2021)
Blumgart's Surgery of the Liver, Biliary Tract and Pancreas, 2-Volume Set (Sixth Edition),2017

LEUVEN



https://www.sciencedirect.com/journal/journal-of-visceral-surgery/vol/153/issue/4/suppl/S
https://www.sciencedirect.com/science/article/pii/B9780323340625001291

Liver Trauma — Operative Management

Vascular repair +/- occlusion

- Intra-parenchymal vessels -> ligate

- Portal vein -> repair / ligate (avoid major branch ligation!)

- Hepatic artery defect
- Repair vs Selective ligation vs interventional radiology
- Cave: gallbladder / bile duct ischemia - necrosis!

Jir | UZ @)
¥ CEuven | @

Letoublon et al. J visc surg 2016; 153, 4; 33-43
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Liver Trauma — Operative Management

Persistent uncontrolled bleeding?
- Packing + vascular control: ok?

- ? Major venous defect VCI / hepatic vein origin?

Consider

- Total liver vascular exclusion

- Retrohepatic VCI exclusion +/- Shunt

- Reboa? Reboa-C? 'f7' }_JEZUVEN ‘ﬁ}
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Liver trauma

Provide viable femoral arterial access i

"
and high flow venous catheter(s) i

Exploratory laparotomy (DCS)

Check for other bleeding source

Major liver bleeding

Minor liver bleeding

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

Peri-hepatic liver packing
+ Pringle maneuver
+ Intra-operative angiography

g I

packing, hepatorraphy

Controlled liver bleeding

— .
Uncontrolled liver/retro- Check for other lesions and fix

— —— eend
| N hepatic bleeding
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I : Consider : R — y
* : Post-operative angiography : : Consider : <- C;: = Td' il
e i nsider i
Check for lesions to: '_ ta_x .ula: ‘-.'".D:n .a l."r-l ! REBOA /REBDA-C |
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Partal vein [=——1

Hepatic isolation

Repair Liver mobilization

{Main trunk ligation discouraged)

Hepatic artery

‘-l‘-

Repair / Selective ligation Supra-hepatic vein Retro-hepatic Cava

(Cholecystectomy in case of right
ar Proper hep, artery ligation)

l v

Intra-parenchymal
vessels (rarely indicated)

Trans diaphragmatic / trans thoracic and Retro-hepatic Cava exclusion
abdominal Cava clamping and repair Jclamping and repair

REBOA-C: REBOA-cava)

Shunting technigues Shunting techniques
- . [Consider REBOA-C) [Consider REBDA-C)
- ~ - -

Fig. 2 Hemodynamically unstable liver trauma management algorithm (DG: damage control surgery, ICU: intensive care unit
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Take home messages

- Majority of Liver trauma = NOM

-  Hemodynamics & concomittant injuries VS extent of liver injury
- Place of interventional radiology!

- Acute surgery = Damage control + resuscitation

- Delayed exploration / surgery for definitive treatment

UZ

®
LEUVEN

E) g
N

w



