Origi
nal An;
Iragi Journal of A,TIC

LIVER INJURIES
Grades and Management
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Background: Liver injuries could be caused by trauma to the abdomen or lower thorax, blunt or
penetrating, and may be associated with high morbidity and mortality, depending on mechanism of
injury and associated injuries. Patients And Methods: this is a prospective study included 125
patients within one year period with hepatic injuryResults: 78.4% of patient were males ,most of the
injured were young. Penetrating injury was the cause in majority of collected patients (97.6%), and
all were due to bullet injuries or massive explosions. Grades I, II, and III were more common
(forming 77% of patients), while the remainder were in grades IV, V and VI. Injuries to the
diaphragm, lung and chest wall were the most common associated injuries. The mortality rate was
19.2% (24 patients), Wound infection was the commonest complication and occurs in 19 (15.2%)
patients Conclusions:. Most gunshot injuries of the liver required no treatment at laparotomy or
could be managed successfully with minimal surgical intervention.. High mortality rate occur in high
grade injuries, while the deaths occurred in low grade injuries were mainly due to associated injuries.

Introduction:
Trauma is the leading cause of death, hospitalization
, short and long term disability for all ages. Liver is

Bleeding, with preservation of hepatic function and
prevention of septic and ischaemic complications.”
Classification

the largest organ in the abdominal cavity and is
commonly damaged in blunt or penetrating
abdominal trauma as well as in thoracoabdominal
injuries . The principal objectives in the treatment

Currently, hepatic injury is best described using the
classif- ication of the Organ Injury Scaling
Committee of the American Association for the
Surgery of Trauma (AAST). This was first outlined

ofliver trauma are early and effective control of in 1989 and revised in 1994 .

American Association for the Surgery of Trauma Organ Injury Scale: liver

Description of injuryt
Subcapsular, non-expanding, less than 10 per cent of surface area

Grade*
I Haematoma

Laceration | Capsular tear, non-bleeding, less than 1 ¢cm parenchymal depth
II  Haematoma | Subcapsular, non-expanding, 10-50 per cent of surface; or intraparenchymal,
non-expanding, less than 2 cm in diameter

Capsular tear, active bleeding, 1-3 cm parenchymal depth, less than 10 cm in
Laceration | length

I  Haematoma | Subcapsular, greater than 50 per cent surface area or expanding; ruptured
subcapsular haematoma with active bleeding; intraparenchymal haematoma

greater than 2 cm or expanding

Laceration | Greater than3 cm parenchymal depth
IV Haematoma | Ruptured intraparenchymal haematoma with active bleeding

Laceration | Parenchymal disruption involving 25-50 per cent of hepatic lobe
A% Laceration | Parenchymal disruption involving more than 50 per cent o fhepatic lobe
Vascular | Juxtahepatic venous injuries (i.e. retrohepatic vena cava/major hepatic veins)

V1 Vascular | Hepatic avulsion

*Advance one grade for multiple injuries to the same organ. ¥
Based on most accurate assessment at autopsy, laparotomy or radiological study.
The measures of liver lacerations were made depending on approximate measure by the eyes of the surgeons.

*FRCS Consultant Surgeon
**FIBMS(G.S),FIBMS(Dig.S)
##*FIBMS(G.S),FIBMS(Dig.S)
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Types Of Surgical Management

If a major liver injury is encountered, initial control
of bleeding can be achieved with temporary
tamponade of the right upper quadrant using packs,
portal triad occlusion (Pringle mano- euvre),
bimanual compression of the liver or even manual
compression of the abdominal aorta above the celiac
trunk ®”" After resuscitation and assessment of the
injury, liver can be managed by one of the following
ways

:1. Hepatorrhaphy (simple suture): **

2. Hepatotomy with direct suture ligation:
3. Resectional debridement: ”

4. Anatomical resection: *'”
5.Selctive hepatic artery ligation:
6. Perihepatic packing: "
7.Mesh wrapping: ™"

8. Omental packing:
9. Tamponade with Penrose drain:
10. Adjunctive techniques: “*'*
Patients And Methods:

This is a prospective study, included 125 patients
admitted with liver injury from 1\1\2009 to
1N12\2009 in AlYarmouk Teaching hospital ,they
were analyzed regarding their, age, gender,
mechanism of injury, site of trauma, time from injury
to admission to hospital, physical examination,
investigations, details of management, which
include conservative or operative management,
grades of liver injury according to classification of
the Organ Injury Scaling Committee of the American
Association for the Surgery of Trauma (AAST), and
management of liver injuries, associated injuries,
and follow up for development of complications
(until discharge from hospital and including
readmission for development of liver related
complications), and mortality. Different types of
surgical management were done including suturing
techniques, which was done through a deep
transverse mattress sutures in most of the cases or
under running sutures for simple injuries. Other
methods of surgical repair were done and include
packing, hepatotomy, resection of devitalized
hepatic tissue and debridement, and vascular repair
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of retrohepatic inferior vena cava; all of these
methods were done by surgeons by their judgment
and according to standards.

Results:

Ninety eight of the 125 patients (78.4%) were
males, with a mean age of the entire group 34.25
ranging from 1.5t0 67y  One hundred and twenty
two (97.6%) patients injured by penetrating trauma,
and 3 (2.4%) by blunt trauma . Of the penetrating
injuries, 77 (63.11%) patients were due to bullet
injuries, and 45 (36.89%) due to shell injuries, with
no stabbing injuries. All blunt trauma patients (3
patients) were due to road traffic accidents
Regarding the grading of liver injury, 46 (37.7%)
patients had grade 11, followed by grade Il and IV

which included 31 (25.41%) patients and 22
(18.3%)patients respectively
The diaphragm was the commonest organ injured in
assoc- iation with liver injury, 44 (36.07%). The
chest wall, lung parenchyma and pleura were the
second common associated injury; 42 (34.43%)
patients. Of the abdominal organs, large bowel
injured in 40 (32.79%) patients, followed by the
stomach in 31 (25.41%). Injury to the kidneys was
present in 29 (23.77%) patients. The small bowel
was injured in 25 (20.49%). Injuries rarely
associated with liver injury were the urinary bladder
and spinal cord in 2 patients for each, the ovary and
uterus are injured in 1 patient only for each organ.
While isolated liver injury occur in 13 (10.6%)
patients. The overall mortality rate was 19.2% (24
patients), of which 17 (13.6%) patients were due to
bullet injury, and 7 (5.6%) patients were due to shell
injuries with no death among the blunt trauma
patients. Severe massive liver injury was the cause of
death in 9 (7.2%) patients, 3 of which were in grade
V, 5 in grade IV, and 1 in grade III. Massive
intraabdominal vascular injury was the cause of
death in 7 (5.6%) patients, 3 of them were in grade I,
3 in grade I1I, and 1 in grade IV Relaparotomy was
done in 4 patients for removal of packs successfully,
of which one patient developed bile leak and was
referred to the GIT centre , while 3 patients for whom
packing was done, died shortly after the operation.

Table 1:Age Distribution

Age group No. Percentage
0-9 yr. 13 (10.4%)
10-19 yr. 27 (21.6%)
20-29 yr. 39 (31.2%)
30-39 yr. 18 (14.4%)
40-49 yr. 18 (14.4%)
50-59 yr. 7 (5.6%)
60-69 vr. 3 (2.4%)
Total 125 100%
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Table 2 ; Types of Injuries

Type of injury No. Percentage
Bullet injury 77 (61.6%)
Shell injury 45 (36%)
RTA 3 (24%)
Total (125) 100%

Table 3 Grading and Management

Grades | No. &% | None Suturing Packing Hepatotomy Resection & Vascular
debridement repair

Gradel | 17 13 4
(13.93%) | (76.47%) (23.53%)

Gradell | 31 12 19
(25.4%) (38.71%) (6129%)

Grade 46 B 44 2 _ B B

11 (37.7%) (95.65%) (4.35%)

Grade 22 _ 15 4 2 1 B

v (18.0%) (68.18%) (18.18%) | (9.09%) (4.55%)

GradeV | 5(4.1%) | _ _ 1 _ 4 _
(20%) (80%)

Grade 1(09%) | _ _ _ _ _ 1

VI (100%)
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Table 4 Associated injuries
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Organs No. Percentage
Diaphragm 44 (36.07%)
Lung and chest wall 42 (34.43%)
Colon 40 (32.79%)
Stomach 31 (25.41%)
Kidneys 29 (23.77%)
Small bowel 25 (20.49%)
Spleen 12 (9.84%)
Vascular injury 10 (8.2%)
Duodenum 10 (8.2%)
Gallbladder 9 (7.38%)
Pancreas 6 (4.92%)
Urinary bladder 2 (1.64%)
Spinal cord 2 (1.64%)
Oesophagus 1 (0.82%)
Ovary 1 (0.82%)
Uterus 1 (0.82%)
Total 122 100%
Table 5 Death in relation to liver injury grades.
Cause of death No. of | Percentage Grades of
cases liver injury
Severe liver injury 9 7.2% 3inGV
5inGIV
1 in G III
Massive 7 5.6% 3inGI
intraabdominal 3inGIII
vascular injury linGIV
Septicemia & MOF 8 6.4% 5inGII
syndrome 3inG I
Total 24 19.2%

>
(o)
9
o
—
0]
£
c
©
o)
—
=
7
®
O




>
(o)
i)
o
—
Q
e
(=
0]
o
+=
7)
®
o

Iragi Journal of

Table 7: Complications

Complication No. Percentage
Wound infection 19 (15.2%)
Chest infection 10 (8%)
Bile leak 5 (4%)
Total 34 27.2%

Discussion:

In most studies, liver injuries caused by blunt

trauma are more common than that produced by
penetrating injuries. In studies from Europe, the
blunt trauma accounted for (80%--90%) of liver
injuries "', While in a study from South Africa,
penetrating injury was commoner than the blunt
trauma in causing liver injury & constitutes 66% of
446 patients "”. In other studies from North
America, Penetrating injury accounts up to 88% of
cases "”. In our collection, penetrating injury was the
cause in 97.6% of patients. This is due to the current
situation in Baghdad city during the period of the
study. Most of patients in our collection were
males. This is usual in most studies ** *" *. In our
collection, males constitute 78.6% of cases. This is
due to the outdoor activity of males in our society
making them more vulnerable to violent activities. In
our series, most of patients (77%) had grades I, II &
I liver injury according to AAST, while the rest had
gradesIV,V & VL
Any abdominal organ can be injured by either blunt
or penet- rating trauma; however, certain organs are
injured more often depending on the mechanism. In
blunt trauma, organs which cannot yield to impact by
elastic deformation are most likely to be injured. The
solid organs, liver, spleen, and kidneys, are repr-
esentative of this group. For penetrating trauma
organs with the largest surface area when viewed
from the front are most prone to injury (i.e., the small
bowel, liver, and colon). Because bullets usually
follow straight lines, adjacent structures are
commonly injured (e.g., the pancreas and
duodenum) .
In our collection, isolated liver injury constituted
only 10.6% of cases. Associated injuries affected
were; the diaphragm, pulmonary and chest, large
bowel, stomach and the small bowel in that order of
frequency.  Post operative complications occur in
34 patients (27.2%), and these were; wound
infection (15.2%), chest infection (8%) and bile leak
and fistulae (4%). Uncontrolled haemorrhage
occurred in 4 patients who died in the immediate
post-operative period.
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Wound infection and biliary fistulae and leak were
man- aged conservatively. In a study from South
Africa, Compl- ications occurred in 151 of 392
survivors (38.5%) and correlated with type and
severity of the liver injury (31% in stab wounds, 43%
in gunshot wounds, and 57% in blunt injuries “".In a
study from Malaysia,the major post-operative
complications (biloma and biliary fistula) were
noted in 11 out of 175 patients with liver trauma
requiring hepatorrhaphy. All were managed by CT-
guided percutaneous drainage. No patient required
further operative intervention and all fistula closed
spontaneously without complication®”.

The overall mortality in this series was 19.2%(24
patients). The liver related mortality occurs in 9
patients (7.2%) due to massive liver injury. The other
15 patients (12%) died due to massive associated
injuries (multiple abdominal injuries and major
vascular injury)..In a study from Berlin, The overall
mortality was 23.3% and was significantly related to
concomitant injuries ‘”. The overall mortality rate
was 9% and liver related mortality 7% in a collection
of 43 patients with liver injury ®”.. Hepatic mortality
rates 0f 30% in grade IV and 66% in grade V patients
was mentioned in a multicentre study. *”
Conclusion:

* Most gunshot injuries of the liver required no
treatment at laparotomy or could be managed
successfully with minimal sur- gical intervention.

* Grading system is useful to know the severity of
liver injury and is of importance in communication
and comparison with other studies.
Recommendatuons::

*Improvement in facilities and supplies in our
hospital and specially in the emergency room and
operating theatre

*Improvement in documentation of injured organs
according to OIS (organ injury scale).
*Establishment of trauma centers to be specialized in
treating trauma patients.
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