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ABSTRACT: 

Objective: To assess the feasibility and safety of selective non-operative management 

in traumatic liver injuries. 

Patients and Methods: The study included 20 patients underwent non-operative 

management of liver trauma from January 2007 to December 2011), at the 

Department of General Surgery, Minia University Hospital. The selective criteria 

included: (1) haemodynamic stability after resuscitation, and (2) absence of signs of 

other visceral or retroperitoneal injuries that require surgery. The liver injury was 

proved by surgical exploration or defined by computed tomography (CT) scan. The 

severity of liver injuries was assessed using American Association for the Surgery of 

Trauma (AAST). If a patient’s condition was worsening with unstable general vital 

signs and/or an abdominal lavage for blood was positive, an urgent laparotomy was 

decided on.  

Results: The AAST Liver Injury Scale results were as follows: grade I in 9 patients; 

grade II, 6 patients; grade III, 3 patients; grade IV, 2 patients; grade V, no patient. 

Associated intraabdominal or extraabdominal injuries, or both, were found in 14 

(70%) patients. The percentage of failure of nonoperative management was 15% 

(3/20). The percentage of patients had successful nonoperative management decreased 

as the grade of liver injury increased. Among the three patients who had failure of 

non-operative management, the main cause of operative management was associated 

splenic injuries in 2 patients and delayed liver bleeding in one patient. Three (17.6%) 

of the 17 patients who successfully managed non-operatively required adjunctive 

treatment, and all had a high degree of success. 

Conclusion: In the appropriate environment, selective non-operative management of 

traumatic liver injuries has a high success rate. Severity of injury affects decision and 

failure of management. 
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INTRODUCTION: 

The liver is the most frequently 

injured abdominal organ, despite its 

relatively protected location
1,2

. The 

management of hepatic trauma has 

undergone a paradigm shift over the 

past several decades with significant 

improvement in outcomes, shifting 

from mandatory operation to selective 

nonoperative treatment, and, presently, 

to nonoperative treatment with 

selective operation
3
. 

 

Nonoperative therapy of liver 

injuries has become an acceptable 

approach to management of hemody-

namically stable patients without 

associated injury requiring laparotomy, 

and the indication is extended
4-6

. 

However, some surgeons recommend 
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that nonoperative management should 

be initiated only for injuries below 

grade III in patients with stable 

hemodynamics; grade III to grade V 

injuries usually require surgical 

intervention
7
. The present prospective 

study evaluated the safety and success 

rate of non-operative management of 

traumatic liver injuries. 

 

PATIENTS AND METHODS: 

The study included 20 patients 

with liver trauma in a 4-year period 

(January 2007-December 2011), at the 

Department of General Surgery, Minia 

University Hospital, Egypt, who 

underwent non-operative management. 

The inclusion clinical criteria for 

nonoperative management included: 

(1) haemodynamic stability after 

resuscitation, and (2) absence of signs 

of other visceral or retroperitoneal 

injuries that require surgery. 

 

The medical records were 

reviewed for information regarding 

patients’ sex, age, mechanism and side 

of injury, physical findings, laboratory 

findings, radiologic imaging, and 

operative or nonoperative 

management. 

 

In addition, the recorded data 

included: shock state on admission, 

amount of blood transfusion, severity 

of hepatic injuries (including grade of 

hepatic injury and Injury Severity 

Score [ISS] value), associated intra-

abdominal and extraabdominal inju-

ries, method of diagnosis, therapeutic 

procedures, and the outcome 

(uneventful recovery, postoperative 

complications, mortality and cause of 

the death). 

 

The liver injury was proved by 

surgical exploration or defined by 

computed tomography (CT) scan. The 

severity of liver injuries was assessed 

using American Association for the 

Surgery of Trauma (AAST), (Table 1)
8
. 

 

In cases where the hepatic 

injury was defined by CT and patients 

were hemodynamically stable, treat-

ment was decided to be conservative. 

If a patient’s condition was worsening 

with unstable general vital signs and/or 

an abdominal lavage for blood was 

positive, an urgent laparotomy was 

decided on. Hemo-dynamic stability 

was defined as those patients who 

initially presented with, or regained, a 

systolic blood pressure greater than 90 

mmHg and a heart rate less than 100 

beats/min after initial resuscitation 

with 2 L of crystalloids. 

 

RESULTS: 

There were 15 male (75%) and 

5 female (25%) patients, with an age 

range of 18 to 64 years (median age, 

32 years). Injury was defined as blunt 

trauma in 16 patients (80%) and 

penetrating trauma in 4 patients (20%). 

The AAST Liver Injury Scale results 

were as follows: grade I in 9 patients; 

grade II, 6 patients; grade III, 3 

patients; grade IV, 2 patients; grade V, 

no patient (Table 2). Associated 

intraabdominal or extraabdominal 

injuries, or both, in 14 (70%) patients 

are shown in Table 3. Bone and joint 

injuries, head injuries and chest 

injuries were most often observed. The 

major associated intraabdominal 

injuries were observed in 4 patients 

(20%), 2 had Splenic injury, one had 

diaphragmatic tear, and another one 

had mesenteric contusion. 

 

The studied 20 patients with 

stable hemodynamics at admission 

were treated nonoperatively in the first 

instance. Of these 20 cases, 17 were 

cured including grade I (9), grade II 

(5), grade III (2),  and grade IV (1). 

The remaining 3 patients (15%)  
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required a subsequent laparotomy 

within 8–24 hours because hemo-

dynamic status worsened. During the 

operation, one patient (3.3%) with 

grade III–IV injury died of excessive 

blood loss because of the delay. The 

percentage of failure of nonoperative 

management was 15% (3/20); and it 

was 40% (2/5) in grade III–IV injuries. 

The percentage of patients had 

successful nonoperative management 

decreased as the grade of liver injury 

increased (Figure 1). 

 

Among the three patients who 

had failure of nonoperative mana-

gement, the main cause of operative 

managment was associated splenic 

injuries in 2 patients and delayed liver 

bleeding in one patient. 

 

Three (17.6%) of the 17 

patients who successfully managed 

nonoperatively required adjunctive 

treatment, and all had a high degree of 

success. A percutaneous drainage of 

biloma or hematoma was done in 2, 

while endoscopic retrograde cholan-

giopancreatography (ERCP) was 

performed in 1 patient and biliary 

leakage was successfully treated with 

stenting. 

 

 

 

Table (1): American Association for the Surgery of Trauma (AAST) liver injury scale [8] 

.  

Grade Description of injury 

I Haematoma: Subcapsular, nonexpanding, <10% 

surface area 

 Laceration: Capsular tear, nonbleeding, <1 cm 

in parenchymal depth 

II Haematoma: Subcapsular, 10–50% surface 

area; intraparenchymal, <10 cm in diameter 

 Laceration: 1–3 cm in parenchymal depth, <10 

cm in length 

III Haematoma: Subcapsular, >50% surface area or 

expanding. Ruptured subcapsular or 

parenchymal haematoma. Intraparenchymal 

>10 cm or expanding  

 Laceration: >3 cm in parenchymal depth 

IV Haematoma: Ruptured intraparenchymal 

haematoma with active bleeding 

 Laceration: Parenchymal disruption involving 

25–75% of a hepatic lobe or one to three 

Couinaud segments within a single lobe 

V Laceration: Parenchymal disruption involving 

>75% of a hepatic lobe or more than three 

Couinaud segments within a single lobe 

 Vascular: Juxtahepatic venous injuries (i.e., 

retrohepatic vena cava or central major hepatic 

veins) 

VI Vascular: Hepatic avulsion 
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Table (2): Demographic data, mechanism of traumatic injury, and AAST Liver Injury  

                  Scale in 20 patients. 

 

Associated injuries No. of patients 

Age; years, median (range) 32 (18-64) 

Sex; M/F 15/5 

Mechanism of injury  

Blunt trauma 16 

Penetrating trauma 4 

AAST Liver Injury Scale:  

Grade I 9 

Grade II 6 

Grade III 3 

Grade IV 2 

 

 

 

Table (3):  Associated injuries in 20 patients. 

 

Associated injuries No. of patients 

Bone and Joint 11 

Head 7 

Abdomen (other than liver) 4 

Chest 2 
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Fig. (1): The percentage of patients with success and failure after nonoperative 

management of liver trauma as the grade of liver injury. 
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DISCUSSION: 

Nonoperative management was 

first reported in 1972 and has been one 

of the most significant changes in the 

treatment of liver injuries over the last 

two decades
9-12

. This paradigm shift 

developed as a result of several factors: 

(1) the recognition that 50–80% of 

liver injuries stop bleeding sponta-

neously, (2) the precedent of success-

ful nonoperative management in 

children, and (3) the significant 

development of liver imaging with CT 

scanning
13,14

. 

 

The current study agreed with 

literature in that important assessment 

criteria for nonoperative management 

include (1) haemodynamic stability 

after resuscitation, (2) absence of signs 

of other visceral or retroperitoneal 

injuries that require surgery, and (3) 

the availability of an effective 

multidisciplinary team providing good-

quality CT imaging, intensive care 

facilities, and suitably experienced 

surgeons
15, 16

.  

 

In the current study, patients 

with stable hemodynamics at 

admission were treated nonoperatively 

in the first instance. It is generally 

accepted that the ultimate decisive 

factor in favour of nonoperative 

management is the haemodynamic 

stability of the patient, irrespective of 

the grade of injury or the volume of 

haemoperitoneum. It is also essential 

that appropriate clinical and 

radiological follow-up is arranged
17-20

. 

 

In the current study, 

nonoperative management was carried 

in 16 patients (80%) with blunt trauma 

and 4 patients (20%) with penetrating 

trauma. In literature, nonoperative 

management has become the standard 

of care in patients with blunt liver 

trauma, with a 23.5% reduction in 

mortality in grade III and grade IV 

patients
21,22

, and it is considered 

standard treatment for 80% of blunt 

hepatic trauma
23

. The same technique 

has also emerged as effective 

management in appropriately selected 

patients with liver penetrating 

injuries
24, 25

. 

 

In the current study, the failure 

of nonoperative management was 15% 

and thus the success rate was 85%. 

Evidence for the efficacy of 

nonoperative management of liver 

trauma accumulated throughout the 

1990 s, with success rates ranging from 

80 to 100% and documentation of 

significant reduction in blood 

transfusion requirements and reduced 

hospital stay
5,26-28

. As proved in the 

current study, the failure rate of 

nonoperative management leading to 

the necessity to resort to open surgery 

is significantly higher in grade IV and 

V injuries compared to grade I–III 

injuries
29

. In the current study, among 

the three patients who had failure of 

nonoperative management, the main 

cause of operative managment was 

associated splenic injuries in 2 patients 

and delayed liver bleeding in one 

patient. The necessity to resort to 

surgical intervention is rarely due to 

liver-related complications
5
. The most 

common reason for surgical inter-

vention in patients initially managed 

nonoperatively is coexisting abdominal 

injury such as delayed bleeding from 

the spleen or kidney
30

. Failure of 

nonoperative management due to 

delayed liver bleeding is rare (0–3.5%) 
31,32

.  

 

In the current study, 3(17.6%) 

of the 17 patients who successfully 

managed nonoperatively required 

adjunctive treatment. Similarly, 

Carrillo and colleagues
33

 showed that 

24% of patients managed nono-

peratively required additional 

treatment secondary to complications, 
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and  in the study by Gourgiotis and 

colleagues
34

, 13.5% of those managed 

nonoperatively required adjunctive 

treatment procedures. 

 

In conclusion, selective 

nonoperative management of traumatic 

liver injuries is safe when the decision 

is based on careful initial evaluation, 

aggressive resuscitation, and close 

observation of their hemodynamic 

stability. Also, hepatic injuries can be 

managed nonoperatively in hospitals 

where CT is available. Low-grade 

injuries can be managed 

nonoperatively with excellent results, 

while severe hepatic injuries require 

surgical intervention due to 

hemodynamic instability.  
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