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Abstract

Background The liver is the most frequently affected

organ during blunt abdominal trauma. Blunt liver trauma

management has changed in the last two decades with the

introduction of the computed tomography (CT) scan and

non-operative management of stable patients.

Objective To determine the incidence, efficacy, and

failure rate of blunt liver trauma non-operative manage-

ment as well as the risk factors associated with such

treatment in a level 1 trauma center in Colombia.

Methods We conducted an observational descriptive

study on patients with blunt liver trauma who were

admitted to a level 1 trauma center in Colombia. The

evaluated outcomes were indications of immediate surgical

treatment and the success of non-operative management.

Results A total of 73 patients were studied. The most

common mechanism of trauma continues to be motor

vehicle crashes. In 14 patients (19.2%), immediate surgical

intervention was necessary and we observed a Revised

Trauma Score (RTS) above 7.8 and intra-abdominal inju-

ries as risk factors. Three patients died (21.4%). Fifty-nine

patients (80.8%) received non-operative management,

which failed in seven patients (11.2%). Age, severity of

liver injury, and intra-abdominal injuries were not risk

factors in the failure of non-operative management. Mor-

tality in the non-operative management group was 1.7%.

Conclusion Non-operative management is the treatment

of choice for polytraumatized patients with blunt liver

trauma who are hemodynamically stable. Non-operative

management is an effective and safe treatment strategy.

However, patients with an RTS score under 7.8 and other

intra-abdominal non-liver injuries are at increased risk for

an immediate surgical intervention.
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Introduction

The liver is the most frequently affected organ in blunt

abdominal trauma. Since the introduction of computed

tomography (CT) scans in the 1980s, non-operative man-

agement of blunt liver trauma has emerged as an alterna-

tive to surgery in hemodynamically stable trauma patients

[1, 2]. During the last two decades, studies have found that

the efficacy of non-operative management in blunt liver

trauma on hemodynamically stable patients is between 87

and 98%, and the failure rate is between 10 and 25% [1–3].

Failure of non-operative management is defined as the need

for surgical treatment for a patient who was offered a non-

operative alternative at the beginning of treatment. Failure

of non-operative management has been associated with

several factors, including transfusion of more than two

units of red blood cells in the first 6 h of trauma, a positive

focused abdominal sonograph of trauma (FAST), an asso-

ciated spleen injury, an Injury Severity Score (ISS) over

18, and over 300 cc of free fluid in the CT scan [4–6].

The incidence of complications during non-operative

management of blunt liver trauma is low (0–11%) [7, 8].

Risk factors such as severity of liver injury have been
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associated with an increased incidence of complications for

non-operative management of blunt liver trauma. We

conducted an observational study to assess the incidence,

efficacy, and failure rate of blunt liver trauma non-opera-

tive management and the risk factors of non-operative

management in the Hospital Universitario San Vicente de

Paúl, a level 1 trauma center in Colombia.

Materials and methods

We conducted an observational descriptive study with a

retrospective phase between January 2005 and June 2007 and

a prospective phase from July 2007 to December 2008. We

included all patients over 15 years of age with blunt

abdominal trauma who arrived at the level 1 trauma center in

the emergency room of the Hospital Universitario San

Vicente de Paúl. Liver trauma was confirmed by CT scan or

from a surgeon’s report. We excluded patients with more

than 24 h of trauma, patients who received surgical treatment

in a different hospital, and individuals who decided not to

participate in the study. The ethics committee of the Hospital

Universitario San Vicente de Paúl accepted this study.

All patients’ charts were reviewed. We considered

demographic variables such as age, gender, history of

medical or abdominal procedures, and trauma mechanism.

We also recorded the Revised Trauma Score (RTS), ISS,

volume and type of fluids used for resuscitation, and the

use of FAST. Liver injury was categorized using the Organ

Injury Scale (OIS) of the American Association for the

Surgery of Trauma (AAST) [9]. For patients who received

non-operative management, the level of injury was deter-

mined according to the findings of the CT scan. For

patients who received surgical management, we recorded

the level of injury according to the surgical report.

Patients were treated according to the Advanced Trauma

Life Support (ATLS) guidelines [10]. Resuscitations began

with crystalloids; if the patient remained unstable, we

performed an FAST. When ultrasonography showed free

fluid in the abdominal cavity, the trauma surgeon decided

whether to operate on the patient. Patients who underwent

surgery entered this study under immediate surgical

management.

After resuscitation, stable patients had an abdominal CT

scan and began non-operative management. When CT

showed contrast blush, the patient underwent radiological

intervention.

Patients were monitored daily until discharge. We

recorded the values of excess base, hemoglobin, amount of

intravenous (IV) fluids received, number of red cell packs

transfused, imaging studies performed, complications

related or unrelated to liver trauma, and the need for

operative management.

The evaluated outcomes were indications of immediate

surgical treatment and failure of non-operative management

was defined by surgical treatment 24 h after admission to

the hospital or after initial resuscitation [3, 5, 7, 11, 12].

The study was approved by the ethics and research

committee of the hospital and the Universidad de

Antioquia.

Statistical analysis

Analysis included a descriptive and analytic phase. In the

descriptive phase, we studied all qualitative variables,

which were presented as frequencies, means, medians,

standard deviations (SDs), and ranges. In the analytical

phase, we performed bivariate analysis, in which we

explored risk factors related to the outcomes using the risk

ratio (RR). Statistical analyses were done with SPSS ver-

sion 17.0 software. Categoric variables were compared

using Fisher’s exact test.

Results

Demographic variables

Between January 2005 and December 2008, we found 73

patients (54 males and 19 females) with blunt liver trauma

(36 retrospective and 37 prospective). The mean age was

32.1 years (SD 15.78) and the age ranged from 15 to

80 years.

The most common trauma mechanisms were motor

vehicle crashes (35 cases, 47.9%) and pedestrian accidents

(22 cases, 30.1%) (Table 1).

Six patients (8.2%) had medical records of previous

abdominal surgery. Patients admitted to the emergency

room for abdominal trauma had a median RTS of 7.55 (25th

percentile of 6.37, 75th percentile of 7.84) and a median ISS

of 22 (25th percentile of 13, 75th percentile of 27).

Extra-abdominal injuries associated with blunt liver

trauma included mild brain trauma injury in eight patients

(11%), moderate brain trauma injury in four patients

Table 1 Trauma mechanism

Mechanism Number (%)

MVA—pedestrian 22 (30.1)

MVA—driver or passenger 35 (47.9)

Fall 10 (13.7)

Attack with a blunt object 2 (2.70

Another mechanism 4 (5.5)

Total 73 (100)

MVA motor vehicle accident
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(5.5%), and severe brain trauma injury in 11 patients

(15.1%). There were seven patients with spinal cord inju-

ries and 13 patients with pelvic fractures. FAST was per-

formed on 19 patients (26%).

Immediate surgical interventions

Fourteen patients (19.2%) with blunt liver trauma required

immediate laparotomies at admission to the hospital. Of

these patients, five (35.8%) had liver trauma only and nine

(64.2%) had associated injuries such as kidney (3), bowel

(2), spleen (3), and pancreatic (1) trauma.

Of these 14 patients, three died (21.4%). The first patient

had only liver trauma grade V; the second patient had liver

trauma grade V and kidney and diaphragm injuries; and the

third had a grade IV liver injury and pancreatic trauma.

We explored risk factors associated with the need for

immediate surgical intervention (Table 2) and found that

RTS under 7.8 (RR 6.2, 95% confidence interval [CI]

1.3–30.2), and intra-abdominal associated injuries are risk

factors for immediate surgical treatment in blunt liver

trauma.

Non-operative management

Out of 73 patients in total, 59 patients (80.8%) with blunt

liver trauma were chosen for non-operative management.

Of these, 30 patients (51%) were diagnosed with mild liver

injuries (grade I–II) according to the AAST classification

[9]. No patient demonstrated grade V injuries (Table 3).

One patient required a selective embolization of one

branch of the hepatic artery. From the non-operative

management group, 19 patients (32.2%) had other organ

injuries: six patients (31.5%) had spleen trauma, 12

patients (63%) had kidney trauma, and one patient had

(5.2%) pancreas trauma.

Failure of non-operative management

Non-operative management failed in seven patients

(11.86%). Four patients had isolated liver injuries that

required surgery; the indication of surgery in three patients

was hemodynamic instability and the indication of surgery

in the fourth patient was abdominal pain caused by bilio-

peritoneum. The other three patients had associated injuries

that required operative management: one had a late diag-

nosis of intra-peritoneal bladder rupture, one had post-

traumatic pancreatitis, and one had a contained aortic

rupture. This last patient died during the surgical proce-

dure, which occurred 3 days after his admission to the

hospital. Mortality in the non-operative management group

was 1.7%.

Of the 52 patients who experienced successful non-

operative management, there were four complications

(7.7%): two liver abscesses that required percutaneous

drainage, one catheter-related sepsis, and one case of

nosocomial pneumonia.

The outcomes are presented in Fig. 1.

Risk factors for failure of non-operative management

We explored the relationship between failure of non-

operative management with the following variables: gen-

der, age, ISS, RTS, presence of associated intra-abdominal

injuries, severity of liver injury, associated brain trauma

injury, number of intra-abdominal quadrants occupied by

blood on the FAST exam, and number of transfused red

blood cell units in the first 24 h. None of the factors studied

Table 2 Bivariate analysis of predictive factors for immediate sur-

gical management

Variable Immediate

surgery,

14 (19.2%)

n (%)

Non-operative

management,

59 (80.8%)

n (%)

p-value RR

(95% CI)

Sex

Female 2 (10.5) 17 (89.5) 0.331 0.5 (0.1–1.9)

Male 12 (22.2) 42 (77.8)

Age (years)

[55 1 (14.3) 6 (85.7) 1.000 0.8 (0.1–5.3)

B55 11 (16.7) 51 (83.3)

ISS

[20 10 (27.0) 27 (73.0) 0.136 2.4 (0.8–7.1)

B20 4 (11.1) 32 (88.9)

RTS

B7.8 12 (29.3) 29 (70.7) 10.016 4.7 (1.1–9.4)

[7.8 2 (6.3) 30 (93.7)

Associated abdominal injuries

Yes 9 (34.6) 17 (65.4) 0.027 3.2 (1.2–8.7)

No 5 (10.6) 42 (89.4)

Table 3 Liver injury scale according to computed tomography (CT)

scan

Grade of liver injury Number %

I 6 8.2

II 24 32.9

III 18 24.7

IV 11 15.1

Total 59 80.8

Immediate surgery 14 19.2

Total 73 100
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was associated with the failure of non-operative manage-

ment (Table 4).

Discussion

Management of blunt liver trauma has changed over the

past two decades. Advances in CT imaging have allowed

non-operative management to be used as an alternative to

surgery. Studies report that the efficacy of non-operative

blunt liver trauma management is between 87 and 98%

[1, 2, 5, 13–19].

In agreement with previous findings, we achieved suc-

cessful non-operative management in 80.2% of our patients

and a success rate of 88.1%.

As blunt liver trauma occurs more frequently in males

(1.5–2:1 ratio), gender has been explored as a risk factor for

non-operative management failure. However, in this and

other studies, gender was not a risk factor [6, 10, 12–14].

Geriatric patients have been considered to be a high-risk

group in trauma management because of their higher ten-

dency for severe trauma and prolonged hospitalization

[20]. The cardiovascular, respiratory, renal, nutritional, and

immunological changes related to trauma require close

monitoring of these patients. Several studies have failed to

associate age with non-operative management failure [17,

21–23]. In the present study, age was not found to be a

predictive factor for immediate surgical management, nor

as a risk factor for non-operative management failure.

Fig. 1 Blunt liver trauma outcomes

Table 4 Bivariate analysis of

risk factors for failure of non-

operative management of liver

injuries

TBI traumatic brain injury

Variable Failure of non-operative

management, 7 (11.9%)

n (%)

Successful non-operative

management, 52 (88.1%)

n (%)

p-value RR (95% CI)

Sex

Female 1 (5.9) 16 (94.1) 0.661 0.4 (0.1–3.2)

Male 6 (14.3) 36 (85.7)

Age (years)

[55 0 (0.0) 6 (100.0) 1.000

B55 7 (13.7) 44 (86.3)

ISS

[20 3 (11.1) 24 (88.9) 1.000 0.9 (0.2–3.6)

B20 4 (12.5) 28 (87.5)

RTS

B7.8 2 (6.9) 27 (93.1) 0.424 0.4 (0.1–2.0)

[7.8 5 (16.7) 25 (83.3)

Grade of liver injury

I or II 5 (17.2) 24 (82.8) 0.254 2.6 (0.5–12.3)

III or IV 2 (6.7) 28 (93.3)

Associated abdominal injuries

Yes 2 (11.8) 15 (88.2) 1.000 1.0 (0.2–4.6)

No 5 (11.9) 37 (88.1)

TBI

Yes 1 (5.6) 17 (94.4) 0.422 0.4 (0.0–2.9)

No 6 (14.6) 35 (85.4)

Peritoneal quadrants with hemoperitoneum (FAST)

C2 2 (25.0) 6 (75.0) 0.229 3.2 (0.5–19.5)

\2 2 (7.7) 24 (92.3)
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The most common indication for immediate surgical

management is hemodynamic instability [5, 7, 10]. In this

study, we demonstrated that physiologically compromised

patients (RTS \ 7.8 and RR 6.2, 95% CI 1.3–30.2) and

patients with associated intra-abdominal injuries required

immediate surgical treatment more frequently. The asso-

ciation between hemodynamic instability and immediate

surgical treatment may be explained by the relation of

these factors with the severity of trauma. Demetriades et al.

[24] demonstrated that an ISS [ 15 was associated with

higher mortality in general trauma patients.

In this study, ISS [ 20 and RTS \ 7.8 were not risk

factors for non-operative management failure.

Traditionally, non-operative management has been pre-

scribed for mild liver trauma injuries (levels I, II, and III

according to the AAST) [7, 25–28]. The severity of the liver

injury is an independent risk factor for the failure of non-

operative management [8, 13, 14]. However, recent studies

have shown successful non-operative management in

patients with more severe liver injuries (levels IV and V

according to the AAST) [7, 13]. Even observations in

pediatric liver injuries suggest that hemodynamic instabil-

ity, rather than the level of injury, should guide decisions

regarding non-operative management [29]. As in other

studies, we did not find an association between the severity

of liver injury and the failure of non-operative management.

Velmahos et al. [19] described the presence of associ-

ated intra-abdominal injuries as a risk factor for the failure

of non-operative management of blunt liver trauma. The

incidence of missed intra-abdominal injuries in the non-

operative management of liver trauma is between 0.5 and

3.5% [13, 15, 30]. Schnüriger et al. [7] found a higher rate

of laparotomies associated with other intra-abdominal

injuries rather than the severity of liver trauma. The CT

scan is a reliable method for the diagnosis and follow-up of

associated intra-abdominal injuries. Cox et al. suggest that

a new CT scan should be performed in the case of

increasing abdominal pain, a drop in hemoglobin, or liver

function abnormalities [29, 31]. In our study, the frequency

of associated injuries in the non-operative management

group was 32.2%, and kidney trauma was the most com-

monly associated injury. Other intra-abdominal injuries

that caused failure of non-operative management were

post-traumatic pancreatitis, intra-peritoneal bladder rup-

ture, and aortic disruption.

In conclusion, non-operative management of blunt liver

trauma is the treatment of choice when an immediate

intervention is not required due to hemodynamic instability

or an associated intra-abdominal injury. Non-operative

management of blunt liver trauma yields excellent results

and is safe and effective. When performing a non-operative

management, it is important to perform a strict follow-up

with clinical, laboratory, and radiologic parameters of

patients.
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