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Abstract
Objective: The objective of this study is to evaluate the outcome of non-operative management (NOM) in liver trauma and analyze
the reason for conversion to operative management in a tertiary care hospital.
Methods: This is a study of cases admitted to a university teaching hospital between 2015 and 2017. In this period, 212 blunt
trauma abdominal injuries were evaluated and 31 patients of isolated blunt hepatic trauma were admitted and evaluated clinically.
All patients underwent focused assessment with sonography for trauma (FAST) scan followed by abdominal computerized
tomography was done to all hemodynamically stable patients following stabilization by initial resuscitation. Only isolated liver injuries
were considered in this study and staged as per the scoring criteria of the American Association for the surgery of trauma. For all
patients who were hemodynamically stable, irrespective of the severity of liver injury, patients were treated with conservative or
NOM and monitored in the Intensive Care Unit with adequate blood kept in reserve. The patients who needed laparotomy later
were considered as a failure of NOM. The parameters predictive of conversion to operative intervention were assessed. Liver
injuries due to penetrating causes were excluded. An informed consent was obtained from each patient.
Results: Blunt trauma was the mechanism of injury in all 31 patients (100%) including road traffic accidents in 27 patients
(87%). The peak age was between 21 and 40 years. The male-to-female ratio was 4:1. Surgery was indicated in four patients
(12.9%). The most common grade of injury encountered was Grade III injury in both NOM group (33.3%) and NOM failure group
(26.6%). The indications to convert were fall in hemoglobin (Hb) (50%) and fever/peritonitis (50%). FAST scan was positive for
peritoneal fluid in 100% of the NOM failure group and 76.1% of the NOM group. The mean admission blood pressures (systolic
112 mmHg and diastolic 96 mmHg) and Hb (10.5 g% vs. 9.4 g%) were lower in the NOM failure group, while the mean pulse rate
was higher. The overall hospital stay was longer in the NOM failure group as compared to the NOM group (17 days vs. 9 days).
Conclusion: NOM is a safe and effective measure in the management of liver trauma. It results in lower complications, a lesser
need for blood transfusions, a lower mortality rate, and a shorter hospital stay. The time interval between time of injury and arrival
to the hospital is an important factor for NOM.
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INTRODUCTION

T

he liver is one of the most commonly injured organs
in abdominal trauma. This is due to its size and
anatomical position. Hepatic injuries correspond to
approximately 5% of admissions in emergency rooms
(ER) worldwide[1] and make up 16–22% of all abdominal
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injuries.[2,3] Its prevalence has risen in the past three
decades as a result of an absolute increase in the number
of cases and also in part due to improvement in diagnostic
methods.[4] The past few decades have witnessed a
paradigm shift from surgical treatment to non-surgical
treatment for selected patients with blunt abdominal
trauma with hemodynamic stability and no signs of
peritonitis.[5] The use of computed tomography (CT) for
patients with blunt abdominal trauma determines the
presence and severity of a liver injury and while excluding
other significant lesions thereby avoiding unnecessary
surgery. Besides the advantage of avoiding morbidity
from a laparotomy, non-operative treatment of hepatic
lesions has shown other benefits such as a reduction in
the need for blood transfusions, a lower rate of abdominal
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complications, a shorter length of hospital stay, and lower
mortality.[6,7]
This study aims to examine the outcomes of blunt hepatic
trauma and compare and characterize the surgical and
non-surgical treatments for patients admitted in a tertiary
care center.

Aims and Objectives

The aim of the study was to evaluate the outcome
of nonoperative management in blunt liver trauma,
to analyze the reason for conversion to operative
management in our institute, and to show that the
treatment protocol is not only altered by severity of
CT findings of liver injury but also based upon clinical
findings and hemodynamic stability.

If the patients were hemodynamically unstable after
initial resuscitation or there was active bleed, they were
taken up for emergency laparotomy. Those patients who
were stable initially and needed laparotomy later were
considered as converted cases (failure of NOM).

Statistics

Data were analyzed using SPSS for Windows version 11.5
(SPSS Inc., Chicago, IL, USA). Data are expressed as
mean ± standard deviation unless otherwise stated.
A value of P < 0.05 was considered statistically significant.

RESULTS
•

METHODS AND PATIENTS
This is a study of cases admitted to a university teaching
hospital, equivalent to a Level 1 Trauma Center,
located in a metropolitan city with a population of
approximately 12.3 million people. From September
2015 to September 2017, 212 blunt trauma abdominal
injuries were evaluated, and 31 patients of isolated
blunt hepatic trauma were admitted and evaluated to
represent the sample analyzed in this study. All patients
underwent a focused assessment with sonography for
trauma (FAST) scan and once stabilized, they were
evaluated with contrast enhanced CT (CECT) abdomen
and pelvis for details of liver injury and its grade. For all
patients, vitals were monitored and blood parameters
were investigated at serial intervals. Radiological
investigations were done to monitor the status of the
liver injury and its resolution. Initially, all patients were
treated with non-operative management (NOM). NOM
required strict bed rest, close observation, continuous
monitoring of hemoglobin (Hb) and hematocrit, and
periodic CT of the abdomen.
Any fall in Hb and blood pressure (BP) or an increase
in peripheral resistance (PR) (signs of shock) indicated
the use of appropriate measures to stabilize the patient
(including blood transfusion) main emphasis was also
recorded on the time gap between impact of blunt injury
and time of presentation to the hospital. All patient data
mechanism of injury, associated injuries, grade of liver
injury, time between injury and presentation to the ER,
blood products received, and total length of stay (days)
in the hospital were collected.
Any fall in Hb and BP or an increase in PR (signs of
shock) indicated the use of appropriate measures to
stabilize the patient (including blood transfusion and
fluid resuscitation).

•

Between 2015 and 2017, a total number of 30 cases
were included in this study. 80% of cases were male
and 20% female. The youngest patient was 18-yearold and the oldest was 70 years of age with a mean
age of 30. The peak age group in the present study
was 21–40 years.
Of the 31 cases, 4 underwent conversion to operative
management and 27 were successfully managed
conservatively [Table 1 and Figure 1].

The most common mode of injury was road traffic
accident, seen in 27 patients (87%). Age, sex, and mode
of injury had no statistical significance in conversion to
operative management (P > 0.05).
FAST scan done in both groups yielded following results
as summarized in Table 2.
The reasons underlying failure of NOM were as follows:
•
On average, the patients presented to the ER 6½ h
after injury.
•
Converted patients presented 7 h after injury on
average.
•
All converted patients required blood product
transfusion preoperatively.
•
3 of the 4 required blood transfusion postoperatively
(75%) [Table 3].
The most common grade of liver injury encountered
was Grade III injury. CT grading of solid organ injury
had no influence on the decision to convert to operative
management [Figures 2 and 3].
An 18-year-old boy presented to our hospital with
Grade V liver trauma had bile leak 4 days after admission
and was treated conservatively with only placement of
intraperitoneal drains. He was discharged 5 days postprocedure and the leak stopped after 22 days.
Comparison of the hemodynamic parameters of the two
groups was summarized in Table 4.
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Table 1: Modality of management
Parameter
Managed conservatively
Converted to surgery
Total

Table 3: Determining factors for conversion from NOM
Number of patients (%)
27 (87.1)
4 (12.9)
31 (100)

Table 2: Intra-abdominal Fluid
FAST (Focused assessment
with sonography for
trauma) Scan
Fluid+ve
Fluid−ve

Converted (%)

Conserved (%)

4 (100)
0 (0)

22 (81.48)
5 (18.52)

Cause

Frequency (%)

Fall in Hb
Fever/biliary peritonitis
Not converted
Total

2 (6.45)
2 (6.45)
27 (87.1)
31 (100)

Percentage of
converted cases (%)
50.0
50.0
‑

Hb: Hemoglobin

Table 4: Hemoglobin levels and vitals

An average number of days of hospital stay was 12, among
NOM was 9 days and converted group was 17 days. All
of the patients who required laparotomy were converted
within the first 48 h of conservative management.

DISCUSSION
With the new-age trend of non-operative management, it
is important to analyze guidelines for a “wait and watch”
approach in cases of liver injury.[5]

Hemodynamic
parameters (mean)
Hb on admission
Hb after 24 h
PR (on admission)
(after 24 h)
SBP (on admission)
(after 24 h)
DBP (on admission)
(after 24 h)

Conserved patients

Converted patients

11.9 g%
10.5 g%
103 bpm

10.7 g%
9.4 g%
116 bpm

112 mmHg

96 mmHg

74 mmHg

66 mmHg

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, Hb: Hemoglobin

Due to its fixed position, size, and anatomical position,
the liver is the second most commonly injured abdominal
organ after the spleen. [2] Liver injury management
depends on the patients condition, grade of injury,
complications as well as the availability of facilities for
constant monitoring. The availability of 24 h access to
an emergency operation theater and a standby on-call
surgeon also plays a role in taking up the challenge of
managing a case conservatively.[4-6]
NOM of liver injury has gained widespread support and
was adopted for approximately 60% of cases of liver injury
irrespective of the grade.[8] Currently, its application has been
extended to penetrative injuries with satisfactory results.[9]
Like previous reports, in our study, the patients were
mostly younger males who had suffered road-traffic
accidents. Implementing NOM in hemodynamically stable
patients achieved a 87.1% success and 12.9% failure rate.
These results were consistent with most recent reports on
NOM of liver trauma from other centers.[10-13]
At our center, liver trauma patients (with blunt injuries)
are initially stabilized by resuscitation (if indicated) and
then subjected to a brief examination by a FAST, and then
a CECT (ideally with IV contrast) for diagnostic purposes.
If unstable, otherwise they are resuscitated and stabilized
in the accident and emergency department, then sent
to the operation theater. The severity of injuries and
presence of associated injuries are verified with the CT
or intraoperatively during laparotomy.
18

Figure 1: Conversion rate

CECT scan of the abdomen is widely used to evaluate
intra-abdominal injuries in patients with stable
hemodynamics; it should not be used if a patient has
unstable hemodynamics since the patient’s condition
may deteriorate rapidly during scanning. CT scan can
present the specific grade of liver injury, thereby allowing
formulation of a proper management plan. A high grade
(Grades III-V) represents relatively severe injury. Patients
with a high grade of liver injury tend to be more unstable
and require immediate operative intervention. However,
NOM is becoming more applicable to these patients
because of improvement in intensive critical care, better
monitoring increased use of interventional radiology,
and newer techniques such as angioembolization being
available as alternative measures.
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Figure 2: Time gap from impact to initial assessment

Figure 3: CT grade and modality of treatment

If NOM is adopted, reassessment CT scan should be
performed within 7–10 days after the initial scan to check
for any delayed complications.[10]

the patient. Only a loss of hemodynamic stability or the
development of complications determined the need for
surgery as previously reported in similar studies.[1,4,10,12,15,16]

In this study, the overall success rate of NOM was 87.1%,
which was comparable to other studies.[14] NOM was
a safe and effective measure in the treatment of liver
trauma, and the overall conversion rate was low with a
favorable outcome.

The loss of hemodynamic stability and unresponsiveness
to fluid resuscitation, transfusion, or other non-operative
measures should indicate a conversion to surgical
management. Likewise, the volume of hemoperitoneum
did not influence our decision to continue NOM as long
as the patient was hemodynamically stable and the blood
transfusion requirement for liver-related injuries did not
exceed 4 units.[13]

The average duration between the onset of injury and
presentation to ER was long enough to imply that bleeding
would have ceased by the time of presentation.[11]
From our study, it became apparent that the grade of liver
injury seen on CT scan should not be used as the only
criterion to determine the need for surgical intervention. We
observed that even higher grades of liver injury responded
to NOM, and in spite of the initial appearance of the patient
if the hemodynamic parameters such as BP, PR and Hb%
are maintained within normal limits, along with the use
of blood transfusions, a trial must be made to conserve

NOM was excluded as an option in 12 cases as they
presented with pathology warranting laparotomy
(peritonitis suggestive of hollow viscus perforation).
In the converted cases, 2 were due to bile leak during
NOM and 2 due to expanding hematoma causing a
serial Hb% drop. 5 patients required surgery for other
complications (subdural hemorrhage, thoracotomy due
to lung injury, unstable pelvic fracture, renal injury, and
frontotemporoparietal hemorrhage).
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In cases where there was a serial fall in Hb% not
responding to resuscitation, there was no cutoff value
for the fall in Hb below which the decision was made
to convert. No case that required more than 4 units of
blood to be transfused was continued with NOM. This was
similar to the protocol followed in other studies.[6,9,12,17]
A major limitation of this study is that it does not
represent the full spectrum of liver trauma in the city as
it was conducted solely in two hospitals and thus could
not adequately assess the whole spectrum of blunt liver
injuries occurring in our city. The sample size of this study
was only 31 patients, and further evaluation is required
to give a broader scope to the study.

CONCLUSION
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