
he operative intervention was considered the
only acceptable treatment of blunt liver injuries

until the late 1970s.1 Since then, treatment of liver
injury has changed greatly. The non operative
management of blunt hepatic trauma has now
become the standard management in
hemodynamically stable patients.  This change has
taken place due to the growing realization that the
majority of liver injuries have already stopped
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ABSTRACT

bleeding at the time of surgery.2,3 The advent of high
quality computed tomogram (CT) scan which has a
high rate of diagnosing intra and retroperitoneal
injuries, and the uncontrollable bleeding during liver
surgery has further contributed towards the non
operative management of liver trauma. Non
operative management was first applied in children
and subsequently in adults.4 This practice is
increasing with time and 50% of blunt liver injuries
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Objective: To evaluate our experience with the
management of blunt liver trauma at Riyadh Central
Hospital, Kingdom of Saudi Arabia.

Methods: The hospital records of 68 patients treated
for blunt liver trauma at Riyadh Medical Complex over a
5-year period (1997 through to 2002) were reviewed
retrospectively.  Patients who were hemodynamically
unstable or had peritonitis were treated by urgent
laparotomy (operative group). The other group of patients
were treated conservatively as they were
hemodynamically stable (nonoperative group) in the
intensive care unit (ICU).  All patients had computed
tomogram of the abdomen with oral and intravenous
contrast.  Injuries grades were classified according to
American Association for the Surgery of Trauma
(AAST). Follow up computed tomogram of the abdomen
was performed in 1-2 weeks time.

Results: A total of 68 patients were treated over a
5-year period.  Thirty-three patients (49%) were treated
by immediate surgery.  Hepatorraphy was performed in
22 patients, non anatomical resection in 3 patients and

liver packing in 2 patients to control bleeding.  No active
bleeding was found in 8 patients.  Nonoperative group
(n=35, 51%) were managed in the ICU for close
monitoring.  Surgically treated group had more patients
with complex liver injury (30% versus 11%), required
more units of blood (3.2 versus 2.1) but had a shorter
hospital stay (9 days versus 12 days). Two patients for
nonoperated group develop complications (biloma: one
patient, infected hematoma: one patient), the
nonoperative treatment failed in one patient who required
laparotomy due to rebleeding from grade IV liver injury
with failure rate of 3%.  The only mortality (one patient)
was in the operated group.

Conclusion: The nonoperative treatment is a safe and
effective method in the management of hemodynamically
stable patients with blunt liver trauma.  The nonoperative
treatment should be the treatment of choice in such
patients whenever computed tomogram and ICU facilities
are available. However, further studies with larger
number of patients are needed to support our results.     
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were treated non operatively in a recently published
large multicenter study.5  In view of this trend, we
thought it would be appropriate to analyze our
experience with the management of liver injuries at
Riyadh Central Hospital, Kingdom of Saudi Arabia,
(KSA). This study reports our experience with the
management of blunt liver trauma over a 5-year
period from 1997 through to 2002.

Methods. The hospital records of 68 patients
with blunt liver trauma admitted to Riyadh Medical
Complex during the 5-year period (1997 through to
2002) were reviewed retrospectively.  Demographic
data, mechanism of injury and the nature of
definitive treatment offered were recorded in all
patients. Thirty-five patients were treated
non-operatively and subjected for detailed
evaluation for radiological investigation, grade of
liver injury, associated injuries, other therapeutic
procedures, number of blood transfusion,
complications, hospital stay and mortality.  All
patients were initially resuscitated with crystalloids
or blood, or both as indicated.  The remaining 33
patients were hemodynamically unstable patients,
and either directly taken to surgery or after a
positive diagnostic peritoneal lavage (DPL).
Abdominal ultrasound and computerized
tomography (CT) scan with oral and intra-venous
contrast were the main tools for evaluating abdomen
in hemodynamically stable patients. The injuries
were classified according to American Association
for the Surgery of Trauma (AAST)6 Table 1. Only
patients with stable hemodynamic state on
admission or stabilized after initial resuscitation and
the absence of other indications of laparotomy were
selected for nonoperative treatment. Whenever
possible, these patients were admitted to the
intensive care unit (ICU) for close monitoring.
Follow up ultrasound or CT, or both were used to
monitor progress. 

Results. A total of 68 patients with blunt liver
trauma were treated during the study period. There
were 53 male and 15 female, the median age was
31.4 + 11.7 years (range between 2-60 years).  The
injuries were due to road traffic accident in 46
patients (67.5%), fall from height in 12 (17.5%),
and other causes in 10 patients (15%): assault (3),
sports (3), domestic (2), and industrial (2).

The urgent operative intervention. Emergency
laparotomy was performed on 33 patients (49%) for
suspected ongoing bleeding or peritonitis.  Their
hepatic injuries were classified as grade I in 4
patients, grade II in 7 patients, grade III in 12
patients, grade IV in 7 patients and grade V in 3
patients. Bleeding had already stopped in 8 patients,
all with grade I and II liver injuries.  In 20 patients,
hepatorrhaphy successfully controlled bleeding.

Table 1 - Liver injury scale.6

Grade

Hematoma
Laceration

Hematoma

Laceration

Hematoma

Laceration

Hematoma

Laceration

Laceration

Vascular

Vascular

Injury description

Subcapsular, nonexpanding, <10% surface area
Capsular tear, nonbleeding, < 1cm parenchymal

depth

Subcapsular, nonexpanding, 10-50% surface; or
intraparenchymal, nonexpanding, < 2cm in

diameter
Capsular tear, active bleeding; 1-3 cm
parenchymal depth, <10 cm in length

Subcapsular, >50% surface area or expanding
ruptured subcapsular hematoma with active

bleeding; intraparenchymal hematoma >5 cm or
expanding

>3 cm parenchymal depth

Ruptured intraparenchymal hematoma with
active bleeding

Parenchymal disruption involving 25-50% of
hepatic lobe

Parenchymal disruption involving >50% of
hepatic

Juxtahepatic venous injuries (ie. retrohepatic
vena cava/major hepatic veins)

Hepatic avulsion

Non-anatomical resection and debridement was
performed on 3 patients. Two patients (one with
hepatic vein tear which was sutured) needed liver
packing. The associated intraabdominal injuries
were splenic tear (4 patients), mesenteric hematoma
(4 patients), retroperitoneal hematoma (3 patients),
splenic injuries were treated by splenectomy (3
patients) and splenorrhaphy (one patient), duodenal
perforation (one patient) and small bowel
perforation (one patient). Mesenteric and
retroperitoneal hematomas were not expanding and
were not explored.  The associated extraabdominal
injuries were thoracic trauma in 9 patients, head
injuries in 6 patients, trauma to extremities in 5,
maxillofascial trauma in 5 patients and pelvic
fractures in 4 patients.  The rate of blood transfusion
was 3.5 units/patient (range 2-18 units). Two
patients died, one from severe head injury and one
due to uncontrollable bleeding from liver injury
(grade V) treated by packing, giving a liver related
mortality of 3%.  The mean hospital stay was 9 days
+ 4.09 (range 4-28 days).

The nonoperative management. Thirty-five
patients (51%), 27 of them hemodynamically stable
and 8 stabilized after resuscitation with intravenous
fluids and blood transfusion were treated
non-operatively. Abdominal ultrasonogram was
performed in 7 patients and liver trauma (liver tear
and hematomas) were correctly diagnosed in 6
cases.  Computed tomogram abdomen was
performed on all patients, and the liver injuries were
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Figure 2 - Computed tomogram abdomen demonstrating intra-
hepatic hematomas grade III.

Figure 3 - Computed tomogram of the abdomen showing a deep
hepatic laceration grade III.

Figure 4 - Follow up computed tomogram of the abdomen after one
week showing an unorganized intra-hepatic hematoma
(clinically presented as secondary infection of the
hematoma).

Figure 1 - Computed tomogram of the abdomen showing a radiating
laceration of the right hepatic lobe grade IV (Bear Claw
type).

classified as grade I in 11 patients (31%), grade II in
13 patients (37%), grade III in 7 patients (20%),
grade IV in 4 patients (11.4%) Figures 1, 2 & 3.
There was no grade V injury, and no case of
"pooling of contrast" or extravasation. The
associated intraabdominal injuries shown on CT
were retroperitoneal hematoma in 4 patients, splenic
tear in 3 patients and mesenteric hematoma in 2
patients. The associated extra-abdominal injuries
were ribs fracture in and pnuemothorax in 10
patients, head injuries in 7 patients, injuries to
extremities in 6 patients, pelvic fracture in 5 patients
and maxillofacial trauma in 5 patients. The majority
of the patients (77%) were admitted to ICU for
continuous monitoring. Blood transfusion was given
to 8 patients (23%) with mean rate of 2.1 units per
patient (range 1-4). The nonoperative treatment
succeeded in all patients except one who became
hemodynamically unstable during observation.  He
underwent laparotomy and control of active

bleeding form a grade IV liver injury, with failure
rate for non-operative treatment of 3%. Two
patients (6%) developed complications related to
liver trauma during nonoperative management
(6%).  One patient developed biloma in subhepatic
region which was drained percutaneously, the other
patient developed fever and leukocytosis after 4
days of admission (possibly due to infected
hematoma) which responded to intra-venous
antibiotics. Follow up CT abdomen was performed
in 23 patients after one week.  No significant
changes were seen in 21 patients, a biloma in one
patient and development of secondary infection of
the hematoma in another patient (Figure 4).
Computerized tomography abdomen was repeated
in 2 weeks on 8 patients, 5 patients with grade III,
and 3 patients with grade IV liver injury.  It
revealed some degree of resolution of these injuries
and incomplete resolution of the hematoma in the
above mentioned patient.  Follow up ultrasonogram
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present study; similar to other reports.16,18 The blood
unit used per patient in this study was higher in
operated group (3.2 units versus 2.1 units, p=
0.00001).  This is probably due to more patients
with complex liver injuries in the operated group
(30% versus 11%, p=0.054).

Missing intra-abdominal injuries could
significantly affect the morbidity and mortality.
The occult injuries to bowel or pancreas may be
missed even with modern CT scan.19 This could be
minimized by frequent clinical evaluation and
repeating the investigation as and when clinical
suspicions demand it.  There was no case of missed
abdominal injury in the present study, but an
incidence of 0.5-2% missed injuries have been
reported in literature.5,16

Less urgent complication such as "biloma" and
abscess, formation has been reported. Their
incidence varies from 2.8% for biloma19 and 0.7%
for abscess.5 We had one case each of biloma (3%)
and infected hematoma (3%). Biloma was treated by
percutaneous drainage and infected hematoma
responded to antibiotics.  Other series have also
managed these complications mostly without
surgical intervention.5

There is still a debate regarding the timing of
follow up CT scan.  Many studies have shown that
only little changes are noted on CT scan performed
in less than one week from injury and complete
resolution occurs by 3 months.5 The optimal time
for follow up CT scan has been suggested to be
between 7 and 10 days from the original injuries.5

Another unresolved question remains that should
every patient be subjected to routine follow up CT
scan or it should be selective, based on severity
grade and clinical progress.  Many surgeons believe
that in patients with less severe injury progressing
well a follow up CT scan would not alter the
management and therefore do not need it.20 In the
present study, 23 patients (66%) had follow up CT
scan one week from injury. Only 2 patients, showed
significant changes (biloma and infected hematoma)
to alter their management.  We feel that CT should
be used more selectively and dictated by clinical
courses in grade I-III injury. However, patients with
grade IV or V injury should have at least one follow
up CT scan between 7-10 days before discharge to
monitor the progress, as they are more likely to
develop liver related complication. We also feel that
ultrasonogram may be useful in the follow up of less
severe liver injury. The other objection to routine
nonoperative management of liver trauma is the
prolonged hospital stay. In this study, 47% of
patients were discharged within one week and the
additional 29% were discharged within 2 weeks of
admission, with a mean hospital stay of 12 days.  A
similar finding has been reported by other
researchers.5 The mean hospital stay in operated
group was shorter (9 days) in our study. The longer

was performed in 10 patients (7 patients with grade
I and 3 patients with grade II injury) before
discharge.  There was no mortality in this group.
The main hospital stay was 12 days + 5.6 days
(range 3-22 days). Twenty-three patients (65%)
were discharged within one week, 11 patients (32%)
by the second week, and only one patient stayed
more than 2 weeks due to associated head injury.
All patients were followed up in outpatient clinic for
a mean of 2 months (range from 1-8 months). They
were all making satisfactory progress.

Discussion. The management of blunt liver
injuries in adult has changed with time. This
changing trend has been very well documented by
Richardson et al7 in their own institution over a
25-year period.  Initial reports of non-operative
management of blunt liver trauma were not taken
seriously, but during the later half of the 1980's and
90's, several reports on the successful non-operative
management of liver injury have appeared.7-10  From
a low 30% to a high 85% of blunt liver injuries are
now offered this line of treatment.9-11 During the
present study, which covers a 5-year period, 51% of
patients with blunt liver injuries due to various
causes were selected for nonoperative management
which is in line with other reported experience.5

Initially, the nonoperative management of liver
trauma was restricted to grade I-III liver injury.12,13

With increasing experience, more complex liver
injuries in patients who remained hemodynamically
stable were being included for this mode of
treatment.14-16 In our study, the main criteria for
selection for nonoperative management were
hemodynamic stability and absence of any other
indication for laparotomy.  We did not have any
patient with grade V liver injury, but 11% of our
patients had grade IV liver injury. This figure is
close to other study where patients with grade IV
and V liver injury comprised 14% of patients treated
nonoperatively.5 The common worries facing a
surgeon treating these patients non-operatively are
risk of bleeding, increased demand on blood bank,
missing other intra-abdominal injury and
development of complications such as bile
collection leaking from disrupted canaliculi and
infection of hematoma. One patient (3%) in this
study rebelled during observation, which needed
laparotomy.  This patient had grade IV liver injury.
Other studies have also reported zero to a low
rebleeding rate.5,9,17 Inclusion of more complex liver
increases the risk of rebleeding.  In one study, 66%
of all patients who rebelled had grade IV and V
injury.5 Some of those patients, who rebelled, could
avoid laparotomy and be managed by angiographic
embolization.  We have not used this modality due
to its non availability. The fear of increased demand
for blood transfusion was not substantiated in the
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hospital stay in nonoperated group reflects the
genuine worry of the treating surgeons regarding the
risk of delayed hemorrhage.  Although rare, there is
a real possibility of this complication.18 This worry
is more in our practice, when one realizes that some
of these patients will be going back to remote areas.
This can explain the longer stay of nonoperated
patients in this study.

On comparing the nonoperative group with
surgically treated group, the latter had more patients
with complex injuries (11% versus 30%, p=0.054)
required more units of blood transfusion (2.1 versus
3.2 units, p=0.00001) but had a shorter hospital stay
(9 versus 12 days, p=0.015). The only mortality
(one patient) was in the operated group.

In conclusion, the present study supports the
safety and efficacy of nonoperative management of
blunt liver trauma in hemodynamically stable
patients, if there are no other indications for
laparotomy. The nonoperative treatment should be
the treatment of choice in such patients whenever
CT scan, and ICU facilities are available.  However,
further studies with larger number of patients and
longer period of follow up are needed. 
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