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Abstract: This was study under taken to review outcome, complications and associated
mortality of liver trauma in surgical unit of teaching Hospital, LTMMC, Mumbai
between January 1997 to May 1998. It was retrospective study. All the case records of
60 cases of liver injuries following trauma admitted in trauma care unit were included
in the study. All cases of liver injuries were considered as diagnosed by operative
findings, ultra-sonography or CT scan findings, post mortem findings. All cases of
penetrating injuries underwent emergency exploratory laparotomy. Clinically Stable
patients were evaluated further imaging techniques. 25% cases underwent conservative
treatment and & 75 % underwent laparotomy. Mortality rate was high in higher grade
of liver injury. It is concluded from the study that liver is the most commonly affected
organ and the cause is blunt abdominal trauma. Non operative treatment has evolved as
DOI: treatment of choice in hemodynamically stable patients and patients with lower grade
10.21276/sasjs.2017.3.12.4 | of liver injury, and is less mortality.
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INTRODUCTION

The liver is the largest glandular organ in the body. It weighs about 1.5 kg in
males and 1.3 kg in females. Liver occupies the right hypochondrium. The anterior
location with a relatively fixed position and fragile parenchyma and easily destructible
capsule make this organ vulnerable to injury. Liver is the organ with highest injury rate
in cases of abdominal injury or polytraumatized patients with open or blunt abdominal
trauma [1-3]. 80%—90% of hepatic injuries are because of blunt abdominal traumas [4].

The most common cause of blunt abdominal
trauma is road traffic accidents. In developed nations
trauma of the liver trauma is 20% due to blunt
abdominal injury, 30% due to gunshot and 40% due to
the stab injury [5]. Right hepatic lobe is more frequently
injured as compare to left lobe because of its big size,
less mobility.

Diagnosis, management and complications

The diagnose of hepatic trauma includes
history of injury, blunt trauma or penetrating trauma,
some typical clinical manifestations such as right upper
abdominal pain, nausea and vomiting, peritonitis, and
signs of hypovolemic shock. Imaging modalities that
are widely used include -Abdominal ultrasound and the
computed tomography scan (CT scan). CT scan is
useful for confirming the injury and helps in defining
the grade of injury and intra-abdominal haemorrhage [6,
7].

The American Association for Surgery of
Trauma (AAST) has given the standard classification of
hepatic trauma. Accordingly hepatic trauma is classified
into five grades. Grade I-11 hepatic trauma is considered
as minor hepatic trauma, accounting for 80%-90% of all

hepatic traumas. The hepatic trauma of grade Il and
above is called serious hepatic trauma, with the
mortality rate of 10%, and with associated multiple
injuries, the mortality may be as high as 25% [8]. The
Serious hepatic trauma combined with parahepatic vena
cava injury have mortality rate above 50% [9]. The
uncontrolled bleeding is the main cause of liver injury-
related death, and is associated with a mortality rate of
54 % [10]. The better understanding of the mechanisms
and grade of liver injury helps in the initial assessment
and establishment of a management strategy. The
modern imaging techniques like ultra sound, CT
scanning provides adequate information for definite
diagnosis of liver injury or intra-abdominal
haemorrhage [6, 7].

The management of traumatic liver injuries has
evolved in last 25 years, and the outcome of patients
has markedly improved [2, 9, 11]. The Advancement in
imaging studies plays an important key role in the
conservative management. In early 1970, more than
80% of the liver injuries were managed by operative
methods, but after 1990, 80-90% of these injuries were
successfully managed by nonoperative means [12].
Thus, non-operative management (NOM) is the
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treatment of choice for most patients with blunt liver
injuries who are hemodynamically stable and success
rates for non-operative management commonly are
greater than 95%[2]. Also with improvement in
operative techniques as well as perioperative care in the
management of blunt liver injury has reduced liver-
related mortality [13].

Hepatic-related mortality or deaths are due to
ongoing liver bleeding, liver failure, or deaths related to
complications of massive fluid resuscitation. Hepatic-
related morbidity or complications includes bleeding,
biliary fistula, abdominal abscess, cyst formation [4, 14,
15, 16].

In this contest, an attempt has been made to
study liver trauma cases in respect to outcome,
complications and associated mortality in teaching
hospital.

PATIENTS AND METHODS

A retrospective review study was conducted in
department of General surgery, LTMMC, Mumbai,
over a period of two years from January 1997 to May
1998. During this period, total 60 patients having liver
injury following trauma, admitted in trauma care unit
were studied. The patient’s population included both
gender and all ages. Case records of these patients were
evaluated for data collection. The study was an
observational one and did not involve any fresh
intervention and the anonymity of the participants was
ensured. This type of study didn’t required ethical
committee approval.

All cases of liver trauma were considered as
diagnosed by intra operative findings, imaging
techniques and post mortem findings. All the patients
who admitted with the history of trauma were examined
carefully and findings were noted. Patients presented
with initial shock, were resuscitated immediately with
central line and CVP monitoring. Emergency blood
investigations were carried out.

All patients with history of penetrating injury
were taken for immediate exploratory laparotomy.
Stable patients were further evaluated with imaging
techniques and diagnostic peritoneal lavage. In all
patients who underwent surgery, abdomen opened with
mid line incision. Blood and contaminants were
evacuated. Liver was mobilised. Hepatic haemorrhage
was controlled with proper haemostatic technique.
Abdomen was closed in monolayer after surgery. Close
drainage was used in most of the cases. Ventilator

support was used for post operative patients whenever
necessary. All patients were monitored in trauma unit
till stabilised or succumbed to death.

RESULTS

Out of 60 patients, 54 (90%) were males and
6(10%) were females (Table 1).According to age
distribution , patients ranged between 3-70 years with
maximum young patients of 26 cases (43.3%) between
age 21-30 years. (Table 2).0Out of 60 cases, blunt trauma
was seen in 46 (76.7%) cases and penetrating injury
was seen in 14(23.3%) cases. (Table 3)According to
liver injury grading, there were 17 (28.3%) patients
with grade I injury, 26 (43.3%) with grade Il injury, 13
(21.7%) with grade Il injury, 3(5%) with grade IV
injury and 1(1.67%) with grade V injury. (Table 4)

Patients were evaluated with various
diagnostic techniques. Abdominal paracentesis was
done in 50 cases with total 32 positive finding (64%)
and 18 negatives finding (36%). Patients in whom
abdominal paracentesis was positive and patients who
were hemodynamically unstable were taken for
exploration laparotomy urgently, hence no further
diagnostic investigations were not done.
Ultrasonography of abdomen were done in 38cases with
total 33 positive finding (87%) and 5 negatives finding
(13%). CT scan was done in 9cases all showing positive
finding (100%) (Table 5) 16 patients were managed
with non-operative treatment out of which one died due
to other cause. 1 patient died before treatment and 43
patients were managed by various surgical procedures
out of which 7 died due liver injury & 8 died to other
causes (Table 6).

In this study 13(21.7%) of total cases had chest
infection, 4(6.7%) had wound infection and 9(15%) had
complication associated injury (Table 7). The average
hospital stay was 10days. 23 patients stayed for 6-
10days &out of which 2 patients died, 10 patients
stayed for 15 days, 3 patients stayed for more than 15
days. 9 patients died within 24hours and 9 patients died
within 3-5days (Table 8). Mortality increases as grade
of liver injury increases. In grade IV and V mortality
was 100% and was due to liver trauma itself.

In grade 111 liver trauma 30.7% mortality was
due to liver trauma. In Grade I&II liver mortality was
due to other associated injury (Table 9). In the cases
managed by conservative treatment, mortality was due
to associated injuries (25%). In cases that underwent
surgery, 50% mortality was due to liver trauma (Table
10).

Table-1: Gender Distribution

Frequency (%)

90%

Characteristics Number
Male 54
Female 6

10%
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Table-2: Age Distribution

Age range Number Frequency (%)
<10 6 10%

11-20 10 16.7%

21-30 26 43.3%

31-40 6 10%

41-50 7 11.7%

>50 5 8.3%

Table-3: Mechanism of Injuries

Mechanism of Injuries Number | Frequency (%)
Blunt trauma 46 76.7%
Penetrating Injury 14 23.3%

Table-4: Grade of liver injuries

Grade of liver injury Number Frequency (%)
| 17 28.3%
I 26 43.3%
11 13 21.7%
v 3 5%
Vv 1 1.67%

Table-5: Investigation modalities used in diagnosis

Grade of liver injury I 1 1l v V | Total (%)
Abdominal Positive 4 15 9 3 il 32 (64%)
Paracentesis Negative 13 3 2 - - 18 (36%)

Total 17 18 11 3 il 50
Ultrasonography Positive 13 8 10 il il 33 (87%)
USG Negative 3 2 - - 5 (13%)
Total 16 10 10 il il 38
CT scan Positive fl il il - - 9 (100%)
Negative - - - - - -
Total i il il - - 9
Table-6: Treatment modality and Outcome
Treatment No. of cases | (%) Morta_llt_y A 19
Liver injury | other causes

Death before treatment 1 (1.6%) 1 -

Non operative treatment | 16 (26.6%) | - 4

Explored and left alone 1 (1.6%) - -

Liver suturing done 36 (60%) 3 8

Tractotomy 1 (1.6%) - -

Resectional debridement | 1 (1.6%) 1 -

Perihepatic packing 4 (6.6%) 3 -

Table-7: Table of Complications
Complications No. of %
cases
Chest infection 13 21.7
Wound infection 4 6.7
Infection related to associated injury 9 15
Due to blood transfusion 1 1.7
Intra-abdominal abscess 2 3.3
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Table-8: Table of hospital stay and mortality

Mortality
. . 0 -

Time duration No. of cases | % No. of cases ?rfjit:]ydue to liver death due to others
Less than 24 hrs 12 20 9 6 3
24-48hrs 2 3.3 - - -
3-5days 10 16.7 9 2 7
6-10days 23 38.3 2 0 2
10-15days 10 16.7 - - -
More than 15 days | 3 5 - - -

Total 60 100 20 8 12

Table-9: Relation between mechanism of injury and mortality

Mechanism of injury | No. of cases Yoty death due to liver injury death due to other cause
Penetrating injury 14 4 (28.6%) - 4 (28.6%)
Blunt trauma 46 16 (34.8%) | 8 (17.4%) 8 (17.4%)
Total 60 20 8 12

Table-10: Relation between grade of liver injury and Mortality

Grade of liver injury | No. of cases | Total No. of death | Death due to liver injury | Death due to other cause
[ 17 5 (29.4%) - 5(29.4%)
I 26 5 (19.2%) - 5 (19.2%)
i 13 6 (46%) 4 (30.7%) 2 (15.3%)
v 3 3 (100%) 3(100%) -
\ 1 1 (100%) 1(100%) -
Table-10: Relation between Mode of treatment and Mortality
Mode of treatment No. of Total No. of Death due to liver | Death due to other
cases death injury cause
Death before treatment 1 1(100%) il 0
Conservative treatment 16 4 (25%) 0 4 (25%)
If:ailed Conservative Treatment 1 1 (100%) 0 1 (100%)
ollowed by surgery
Operative Treatment 42 14(33.3%) 7(50%) 7(50%)

DISCUSSION

Because of relatively fixed position and large
size the liver is more prone for injury in blunt trauma of
the abdomen. Liver is the second most commonly
injured organ in abdominal trauma and the most
common cause of death following abdominal injury
[17].

This study observed predominant involvement
of males (90%) (Table 1) The other published literature
also reported higher incidence of trauma and liver
injuries in males [18-20]. The peak age of injury was
between 21-30 years representing 43 %.( Table2)
Sreeramulu’s study also showed the mean age of the
patients 30 years. The study by Vatanaprasan found
most of the patients were male (81.5%) and mainly
affected in third decade of life (46.9%) [21]. another
study by Kalil reports out 107 cases, 93 were male
(86.9%) and 83.2% were in the first four decades of life
[22].

In our study 3/4th (76.7%) of total cases had
liver injury due to blunt trauma, mainly road traffic
accidents.(Table 3) Similarly, many studies had
reported that, blunt abdominal trauma is frequent cause
of the hepatic injuries [23, 24]. Imaging studies as
diagnostic modality for evaluation of presence or
absence of liver trauma and grading of liver trauma is
used extensively.

In our study, Abdominal Paracentesis done in
50 cases and 32 cases it was positive. Ultrasonography
was done in 38 cases and 33 cases it was positive. CT
scan was done in 9 cases and all were positive. (Table5)
Abdominal Paracentesis is the most commonly used in
the diagnostic evaluation of blunt abdominal trauma
and is very sensitive for diagnosis of hemo peritoneum
[25].

Ultrasonography is a non-invasive procedure.
Focused assessment by ultrasound for trauma (FAST) is
used in initial trauma evaluation [20]. It provides a
quick bedside assessment for hemoperitoneum and
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organ injuries. It has a valuable role especially in a
haemodynamically compromised patients [26,27]. CT
scan gives relatively detailed information of solid organ
injuries and retroperitoneal injuries. CT scan is the
standard imaging study for hemodynamically stable
patients [12, 28, 29].

In our study, 16 patients were managed with
non-operative treatment out of which one died due to
other cause. 1 patient died before treatment and 43
patients were managed by various surgical procedures
out of which 7 died due liver injury & 8 died to other
causes. (Table 6) Non-operative management (NOM) is
a safe and effective method for management of
hemodynamically stable patients with blunt hepatic
injuries. The Non-operative management of liver
trauma has progressively increased since last 2-3
decades [30,31].

Thus Non-operative management (NOM) has
evolved as treatment of choice in patients with blunt
liver injuries in hemodynamically stable, with success
rate of more than 95% [2,13]. The study Rosemary A.
Kozar, et al. also reported Non operative treatment in
453 patients (65%) with hepatic injuries, and rest of 246
patients required immediate operative intervention [16].
In Asfar et al. study about 83 %(98) of blunt hepatic
injuries were treated by non-operative therapy, in
hemodynamically stable patients. 17 % (19) patients
were treated with surgery, with mortality of 21 %(4).
[32, 33]

Perihepatic packing and suture hepatorrhaphy
are frequently performed procedures to control liver
bleeding. Other procedures are direct ligation of
bleeding vessels, cauterization, the use of topical
haemostatic agents, partial liver resection and hepatic
artery ligation [22, 34]. In our study, out of 43 patients
36 patients were treated with suture hepatorrhaphy and
4 patients were treated with Perihepatic packing (Table
6).

In our study 13(21.7%) of total cases had chest
infection, 4(6.7%) had wound infection and 9(15%) had
complication associated injury. (Table 7)Patients with
associated chest injuries were more susceptible to chest
infections. The study by Najeeb S. Baboo et al. reports
Post operative complications in 34 patients (27.2%),
which were; wound infection (15.2%), chest infection
(8%) and bile leak and fistulae (4%)[35]. The
complications such as bleeding, biliary fistula,
abdominal abscess, cyst formation are associated with
liver injuries.

The complications dependents upon the
severity of liver trauma [4]. The study by Bala et al.
reported complications in 5% of patients with liver
injuries, in patients with grade Ill to V injuries. The
complications in their study included bile leaks,
bilomas, rebleeding episodes, intra hepatic abscess,

acute cholecystitis and liver failure [13]. In our study,
the known complications like biliary fistula, hemobilia,
renal failure were not encountered. The other studies
were also described complications related to liver
injuries [21, 36]. Thus Liver complications are expected
in 30 to 70% cases and the incidence increase with
grade of liver injury.

In our study, grade IV and V liver injury cases
had 100% mortality. In grade I liver trauma 30.7%
mortality was due to liver trauma. In Grade I&II liver
injury, mortality was nil (Table 9). In this study, the
average hospital stay was 10 days. 23 patients stayed
for 6-10days &out of which 2 patients died, 10 patients
stayed for 15 days, 3 patients stayed for more than 15
days. 9 patients died within 24hours and 9 patients died
within 3-5days (Table 8) The Asfar’s study shows
average ICU stay of about 5.9 days (range 2-10). The
mean hospital stay was about 17.43 + 7.95 days (range
5-67). [33]

In our study, the mortality rate for patients
with hepatic injury was greater for blunt trauma (34 %)
than for penetrating one (28 %). (Table 8) Similar
results were found with study by Kalil and et al. and.
Zago et al. [22, 34] In this study mortality rate was
higher in patients who underwent operative procedure
than in patients with conservative treatment. (Table 10)
Similar result were seen in study Ki Bum Park et al.
[32, 37]

CONCLUSION

A case series of 60 cases with liver injury
admitted between Jan 1997 to May 1998 in a trauma
care unit of general surgery department was presented.
The liver injuries were commonly seen in males in 3rd
and 4th decades of life.Out of 60, 75% cases were as a
result blunt trauma and only 25% cases had isolated
liver injury. About 40% cases presented with shock.

All patients with penetrating injury underwent
exploratory laporotomy. The blunt trauma cases
underwent further evaluation with investigations mainly
various imaging techniques. Nearly 25% cases were
treated conservatively, in hemodynamically stable
patients with mortality rate of almost zero due to liver
injury.

43 patients underwent laporotomy. Majority
(83%) of them required liver suturing with or with local
haemostatic agent. 4 (9%) patients treated with
perihepatic packing. The mortality rate in operative
cases was 50% due to liver injury. The high rate of
mortality was associated with higher grade of liver
injuries with 100% mortality in grade IV & V injury
and zero mortality in grade |1 & 1l injury.
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