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ABSTRACT
Objective: This study aims to analyze the outcomes of blunt
hepatic trauma, and compare operative treatment (OT) and
nonoperative management (NOM) emphasizing the stratified
results by grade of injury and failure rate.
Materials and methods: This is a prospective study of cases
admitted to João XXIII Hospital, located in Belo Horizonte,
Brazil, from January 2013 to December 2013. Patients were
admitted with blunt hepatic trauma on emergency room (ER)
and were divided into two groups. One group contained patients
who met the criteria for NOM, and the other group was formed
by patients with surgical indication.
Results: During the study period, 47 patients were admitted
with blunt liver injury and 43 (91.4%) met the inclusion criteria
for NOM. The rate of NOM failure was 9.3%: 50% of them had
grade II injury and 50% had grade V. The patients with grade II
injury had also extrahepatic lesions and, in those with grade V,
the failure was due to bleeding.
Conclusion: Nonoperative management has become the
standard of care for patients with blunt liver injuries in trauma
centers. However, as grade V injuries have a higher failure rate,
they might receive special attention from the surgical team.
Keywords: Liver, Wounds, Wounds and injuries, Nonoperative,
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RESUMEN
Objetivo: Analizar la evolución del trauma hepático cerrado
sometidos a tratamiento operatorio (TO) y no operatorio (TNO),
dando énfasis a los resultados estratificados por el grado de
la lesión e índice de falla.
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Materiales y métodos: Estudio prospectivo de los casos
admitidos en el Hospital João XXIII, localizado en Belo
Horizonte-Brasil, de enero de 2013 a diciembre de 2013.
Los pacientes, víctimas de trauma hepático contundido,
fueron admitidos en la sala de emergencia y, enseguida,
divididos en dos grupos. Un grupo conteniendo los pacientes
que cumplieron los criterios de tratamiento no operatorio y
otro grupo formado por pacientes sometidos al tratamiento
quirúrgico.
Resultados: Durante el periodo de este estudio, 47 pacientes
fueron admitidos con trauma hepático contundido y 43 (91.4%)
de estos presentaron criterios de inclusión para el TNO. La
tasa de falla del TNO fue de 9,3%: 50% de ellos presentaban
lesión hepática grado II y 50% lesión hepática grado V. Aquellos
pacientes con lesión no hepática grado II que presentaron falla
de TNO, también presentaban lesiones extra-hepáticas, ya
aquellos pacientes con lesión hepática grado V, la falla en el
TNO se dio en consecuencia de sangramiento.
Conclusión: En centros de trauma, el tratamiento no
operatorio se ha vuelto un tratamiento de escoja para pacientes
con trauma hepático contundido. TNO en pacientes con lesión
hepática grado V debe ser visto con cautela porque presentaron
un mayor índice de falla relacionados a la propia lesión.
Palabras claves: Trauma, Lesión hepática, Tratamiento no
operatorio, Laparotomía.

INTRODUCTION
Blunt abdominal trauma is an important cause of mortality among young adults.1 Advances in imaging modalities,
such as ultrasound and computed tomography scan (CT),
interventional radiology, critical care, and the introduction
of damage control surgery during the past two decades
have greatly influenced the diagnosis and treatment in
trauma care. Hepatic trauma occurs in approximately
5% of all admissions in emergency room.2 Its prevalence
has risen in the last three decades due to an increase in
the number of cases and also as a result of an improvement in diagnostic methods.3,4 Management of blunt
liver injuries has changed dramatically in recent decades.
The paradigm of nonoperative management (NOM)
in adults was broken after the observation of the management of blunt splenic trauma in children.5 Nowadays,
NOM of solid organs injury, such as liver, in stable
patients, has been universally successful and is now
the standard of care in trauma centers.6 There are many
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doubts and questions concerning this type of treatment.
World guidelines have no consensus about some aspects
of this type of treatment,7 e.g. what is the definition of
NOM failure?
A trained, cohesive and competent team is necessary
to perform NOM. A well-designed protocol, patient
follow-up and knowledge about the risk of possible
complications are essential to understand the injury
evolution. In environments where the conditions are
not appropriated to perform NOM, surgical treatment
is yet the best choice. Hospital João XXIII’s protocol for
NOM of blunt solid organs injuries was created in 2004
(Flow Chart 1). From November 2004 through to
December 2013, 790 patients with blunt liver trauma were
treated nonoperatively with success ratio of 95.7%.
According to this protocol, the inclusion criteria for
NOM of blunt hepatic injury are: hemodynamic stability
Flow Chart 1: Algorithm for nonoperative treatment of blunt
abdominal trauma

at admission or after two blood units transfusion, no signs
of peritonitis and CT available at admission.
This study aims to analyze the outcomes of blunt
hepatic trauma, and compare operative treatment (OT)
and NOM, emphasizing the stratified results by grade of
injury (Table 1) and failure rate.

MATERIALS AND METHODS
This is a prospective study of cases admitted to João XXIII
Hospital, located in Belo Horizonte, Brazil. From January
2013 to December 2013, patients were admitted with
blunt hepatic trauma on emergency room (ER) and were
divided into two groups. One group contained patients
who met the criteria for NOM and the other group was
formed by patients with surgical indication.
The following data were analyzed: cause of injury, age,
gender, revised trauma score (RTS), injury severity score
(ISS), grade of injury according to the organ injury scale
of the American Association for the Surgery of Trauma
(OIS-AAST), associated abdominal injuries, complications, the need of surgical intervention, length of hospital
stay and mortality.
Nonoperative management group was appropriately
monitored and subjected to a rigorous clinical examination and at short time intervals. Patients were referred
for surgical treatment in case of peritonitis or significant
drop of the hematimetric hematocrit levels. Patients were
discharged after eating normally, having regular bowel
movements and in the absence of abdominal pain or fever.
All patients were followed during 8 weeks. Follow-up TC
were done in cases of injuries grades IV and V in order
to evaluate injury healing.

RESULTS
During the study period, 47 patients were admitted with
blunt liver injury and 43 (91.4%) met the inclusion criteria
Table 1: Algorithm for nonoperative treatment of blunt abdominal trauma
Grade
I
II

Type of injury
Hematoma
Laceration
Hematoma

III

Laceration
Hematoma

IV

Laceration
Laceration

V

2

Laceration
Vascular

Description of injury
Subcapsular, < 10% surface area
Capsular tear, < 1 cm parenchymal depth
Subcapsular, 10 to 50% surface area
Intraparenchymal < 10 cm in diameter
Capsular tear 1 to 3 parenchymal depth, < 10 cm in length
Subcapsular, > 50% surface area of ruptured subcapsular or parenchymal hematoma;
intraparenchymal hematoma
> 10 cm or expanding
> 3 cm parenchymal depth
Parenchymal disruption involving 25 to 75% hepatic lobe or
1 to 3 Couinaud’s segments
Parenchymal disruption involving > 75% of hepatic lobe or > 3 Couinaud’s segments within a single lobe
Juxtahepatic venous injuries, i.e. retrohepatic vena cava/central major hepatic veins
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for NOM. All patients were stable at admission, with no
signs of peritonitis and underwent CT. Data analyzed is
shown in Table 2.
Grade II and III injuries were the most prevalent in
NOM group; among patients referred to operative treatment (OT), grade II, III and V injuries were more common
(Graph 1).
All patients with grade II and III injuries submitted
to OT had associated lesions. Failure rate in NOM group
was (4 patients) 9.3%: 50% of them had grade II injuries,
and 50% had grade V. Patients with grade II injuries had
also bowel lesions, and in those with grade V, the failure
was due to bleeding. Patients in whom NOM failed were
operated and all of them survived.
The most common associated abdominal injuries in
NOM group were: renal (27.9%) (12 patients) and splenic
(14.8%) injuries. In this study, five patients (1.7%) died—all
due to associated extrahepatic lesions.

DISCUSSION
Since 1980, several studies have proposed that NOM of
blunt liver injuries should be considered the standard of
care for patients with hemodynamic stability. Careful
patients selection undoubtedly influences the success of
NOM. Advantages of NOM include lower hospital costs,
reduced length of hospital stay (LOS), avoidance of nontherapeutic laparotomies and reduced transfusion risks.
Recent studies have shown that the success rate of NOM
of blunt liver injury is around 98%.8
Table 2: Comparison between patients of NOM and OT groups
Aspect evaluated
Mean length of hospital stay
Mean age
Major mechanism of injury
Gender
RTS
ISS

NOM
11
26.8
Motor vehicles
Male (76%)
7.85
21.82

OT
17
28.8
Motor vehicles
Male (87.5%)
6.8
30.2

Graph 1: Distribution by grade of injury

In our study, failure rate of NOM group was 9.3%. In
low-grade injuries (I and II), failure was due to associated
abdominal lesions. Furthermore, all patients who evolved
with bleeding and hemodynamic instability had grade
V injuries.
The decision to treat nonoperatively is influenced
basically by the hemodynamic status of the patient, the
grade of hepatic lesion, the presence of abdominal associated injuries and the neurological status. Meredith
et al, in a study of 126 patients admitted with blunt
hepatic trauma, showed an average grade of 2.6 on the
AAST-OIS scale of liver injuries.9 That mentioned study
demonstrated that 6.4% (3 patients) of patients had grade
I liver injury, 34% (16 patients) had grade II, 36.2% (17
patients) had grade III, 14.89% (7 patients) had grade IV
and 8.6% (4 patients) had grade V. Pachter et al demonstrated a predominance of grade II (31%) and grade III
(36%) liver injuries.10 Grade II and III lesions were more
prevalent in both groups (NOM and TO) in the present
study (Graph 1).
In our study, the most frequent abdominal lesions
associated with blunt liver injuries were renal (27.6%)
and splenic (14.8%) injuries. Bynoe et al did not find
abdominal injuries in patients with blunt hepatic trauma
treated nonoperatively.11 In a retrospective study with 210
patients with blunt abdominal trauma, renal and splenic
injuries were the most frequently abdominal lesions
associated with hepatic injuries.12
Hepatic trauma occurred predominantly in males.
This is in concordance with other published studies,
as well as with the paradigm that men are more often
exposed to traumatic injuries.12-14 The young population
is the most affected, with an average age of 27 years for
NOM and 29 years for OT, following the worldwide
averages of 35, 32, 31 and 30 respectively in Germany,
South Africa, Scotland and the USA.15,16
Although they are considered complex injuries,
grade III, IV and V lesions can be treated nonoperatively
with excellent results.14 However, the current study as well
as others in the literature showed that grade III injury acts
similarly to grade I and II ones.14,17 Carillo et al showed
similar results, with failure rate of 5% in grade III injuries,
while grade IV had 51% of failure and grade V had 71%.18
Complications due to the injury itself and failure
in NOM are more frequent in grade V hepatic injuries.
However, there are no scientific evidence that injury grade
is a predictive factor for NOM failure in blunt hepatic
injury.19,20 The most important criterion to treatment
selection in blunt liver trauma is yet hemodynamic
stability.21 Flow Chart 2 describes a useful algorithm for
operative and nonoperative treatment of blunt abdominal
trauma.
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Flow Chart 2: Algorithm for operative vs nonoperative treatment
of blunt abdominal trauma

CONCLUSION
Nonoperative management has become the standard of
care for patients with blunt liver injuries. However, as
grade V, injuries have a higher failure rate, they might
receive special attention from the surgical team.
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INVITED COMMENTARY
Blunt Hepatic Trauma: Suggested Algorithm for Surgical and Nonoperative Management
In this prospective study, the authors present their experience over a year about the management of blunt hepatic
trauma at the João XXIII Hospital in Brazil.
As demonstrated in this study, hemodynamically stable patients with liver injury from blunt abdominal trauma
can be managed safely without celiotomy, regardless of injury severity. Nonoperative management (NOM) is the
treatment of choice in this population. A 91.4% success rate was achieved in this study, attesting the safety of this
approach.
Since there is no evidence-based consensus about some other topics of the NOM of blunt injuries of the liver, it
is important to define the inclusion criteria for this strategy. It has not been possible to predict liver-related failures
based on injury graded on computed tomography (CT) scan, hemoperitoneum or presence of associated injuries.
The authors decided the following criteria for the NOM: Hemodynamic stability at admission or two bloods of
transfusion, no signs of peritonitis and CT available at admission. The rate of NOM failure in this study was 8.69%
similar to the one described by others in the literature. The current failure rate in adult blunt hepatic trauma is
reportedly 0 to 19%. The estimated amount of liver-related transfusion reported, ranges from 0 to 5 units, before
considering an operative management in the recent literature.
From this study, we can conclude that NOM in patients with liver injury from blunt abdominal trauma should
only be undertaken at institutions where there is adherence to the institutional guidelines, and the appropriate
resources are readily available.
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