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ABSTRACT

Introduction: the liver is the solid intra-abdominal organ 
most susceptible to injury by abdominal trauma. The lack 
of evidence on the ideal treatment of solid organ injuries 
by firearm projectiles is problematic when non-surgical 
management of hepatic trauma is possible. It is debatable 
due to the lack of a consensus that is pressing given the 
increasing incidence of severe liver injury by firearm 
projectiles. How we manage liver trauma evolves as 
access to resources such as equipped emergency services, 
intensive care units, laboratory, continuous availability 
of health personnel, highly specialized surgeons, 
computerized tomography, operating room, and blood 
bank improves. When everything is available, non-surgical 
management of liver trauma should be the standard 
treatment in the hemodynamically stable patient without 
peritoneal irritation and injury to other organs. Objective: 
to present the case of a female patient with severe hepatic 
injury by firearm projectile with successful non-surgical 
management of hepatic trauma. Case report: a patient 
with severe hepatic injury due to a firearm projectile was 
successfully managed conservatively. Conclusions: non-
surgical management of a patient with severe hepatic injury 
due to a firearm projectile was possible in our hospital.

RESUMEN

Introducción: el hígado es el órgano sólido intraabdomi-
nal más susceptible de lesión por traumatismo abdominal. 
La falta de evidencia en el tratamiento idóneo de las lesio-
nes de órganos sólidos por proyectil de arma de fuego es 
problemática cuando el manejo no quirúrgico del trauma 
hepático es posible. Discutible por la falta de un consenso 
que resulta apremiante ante la incidencia creciente de 
lesión hepática severa por proyectil de arma de fuego. La 
manera cómo manejamos el trauma hepático evoluciona 
conforme mejora el acceso a recursos como servicios 
de urgencias equipados, terapia intensiva, laboratorio, 
disponibilidad continua del personal de salud, cirujanos 
altamente especializados, tomografía computarizada, 
quirófano y banco de sangre. Cuando todo está disponible, 
el manejo no quirúrgico del trauma hepático debe ser el 
tratamiento estándar en el paciente hemodinámicamente 
estable, sin irritación peritoneal y sin lesión de otros 
órganos. Objetivo: presentar el caso de una paciente con 
lesión hepática severa por proyectil de arma de fuego con 
manejo no quirúrgico exitoso del trauma hepático. Caso 
clínico: paciente con lesión hepática severa por proyectil 
de arma de fuego fue manejada conservadoramente con 
éxito. Conclusiones: el manejo no quirúrgico de una pa-
ciente con lesión hepática severa por proyectil de arma 
de fuego fue posible en nuestro hospital.
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INTRODUCTION

Due to its anatomical position and 
dimensions, the liver is the solid intra-

abdominal organ most susceptible to injury 
by abdominal trauma. The lack of high-level 
evidence on the ideal treatment of solid organ 

injuries due to penetrating firearm projectile 
trauma (PAF) is a problem when non-surgical 
management of liver trauma (NSTLT) is feasible, 
so a consensus on this issue is urgent given the 
increasing incidence of severe liver injury due 
to firearm projectile trauma (LHSPPAF) in our 
environment.1
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In  1902,  Pr ing le reported on the 
management of difficult-to-access liver injury 
with suprahepatic tamponade.2 How we 
manage liver trauma continues to evolve 
due to improved hospital accessibility to 
resources such as better-equipped emergency 
departments, intensive care units, serial 
hemoglobin monitoring, highly specialized 
surgeons, computed tomography (CT), 
angiography, operating room availability, and 
blood bank.3 NSTLT with severe PAF injury 
(grade IV and V of the American Association 
for the Surgery of Trauma [AAST] classification) 
has been part of this evolution. NSTLT should 
be chosen when the above resources are 
available in a hemodynamically stable (HS) 
patient, without peritoneal irritation and injury 
to any other organ demonstrated by CT,1 
since the evaluation with focused ultrasound 
for trauma (FAST) is not sufficient due to its 
sensitivity of 60 to 94%, with limited usefulness 
in the presence of intraperitoneal free fluid 
levels less than 100 ml and in the detection 
of retroperitoneal fluid.4

We present the case of a patient with 
AAST grade 4 LHSPPAF, without lesion of any 
other organ according to CT, HS, and without 
peritoneal irritation, successfully treated by 
NSTLT.

PRESENTATION OF THE CASE

A 17-year-old patient was admitted to the 
emergency department and reported having 
suffered a penetrating abdominal FAP trauma. 
She had only mild chest pain at the PAF entry 
site, so she was prescribed paracetamol 1 g 
every 8 hours, as well as ceftriaxone 1 g every 
12 hours, both intravenously.

On physical examination, her vital signs 
were as follows: heart rate of 74 beats/minute; 
blood pressure of 98/67 mmHg; respiratory 
rate of 19/min; temperature of 36o C; and 
oxygen saturation of 98%. The chest showed 
a PAF entry orifice in the upper outer quadrant 
of the right breast (Figure 1), and the lung fields 
were well-ventilated. The abdomen was flat, 
with peristalsis, soft and painless to palpation. 
The blood cytology reported a hemoglobin 
of 12.8 g/dL, hematocrit of 36.4%, and white 
blood cells of 6,400/ml. The chest X-ray ruled 
out pneumothorax (Figure 2). A CT scan of the 
thorax and abdomen showed a metallic foreign 
body lodged in the right parasagittal line at the 
level of the 12th thoracic vertebra (Figure 3), 
without pulmonary or diaphragmatic lesion 
(Figures 4 and 5); in the abdomen, a PAF 
tract was observed with a 12 cm by 2.3 cm 
grade IV liver lesion in segments IV, VII and 
VIII of Couinaud (Figure 5), scarce free fluid, 
without lesion of any other organ (Figures 3, 
5 and 6). Twenty-four hours later, a control 

Figure 1: Entry wound of a firearm projectile in the right 
breast, penetrating the abdomen without penetrating the 
thorax.

Figure 2: Foreign body (metal density) lodged in the 
right paravertebral line. No pulmonary lesion is seen.
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CT scan was performed, showing the liver 
lesion without subcapsular collection or active 
extravasation on the application of contrast 
medium, without an increase of free fluid. 
Given the correlation of these findings with 
clinical stability, the patient was discharged 
on the fourth day of her admission. She did 
not have any complications one month after 
her discharge.

Figure 6: Hepatic injury by firearm projectile, without 
involvement of any other abdominal or retroperitoneal 
organ.

Figure 3: Firearm projectile lodged in the right 
parasagittal line at the level of the 12th thoracic 
vertebra.

Figure 4: 

A firearm projectile 
entry wound is 

identified in the 
right mammary 

gland through 
subcutaneous 

cellular tissue of 
the costal region 
without a costal 

or diaphragmatic 
lesion.

Figure 5:  Hepatic injury by firearm projectile 
penetrating segment VII and VIII and passing through 
Couinaud’s segment IV without diaphragmatic or costal 
lesion.
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DISCUSSION

In abdominal trauma, the liver is the most 
frequently affected solid organ due to its 
location and size. Five percent of patients 
admitted to a hospital trauma center present 
severe liver injury, 10 to 30% of all of them 
with a mortality of 40 to 80%.5 Despite 
this, evidence on the ideal management 
of liver trauma remains scarce. Until the 
late 1970s, treatment was exclusively 
surgical. Subsequently, NSTLT was introduced 
and established as the gold standard in 
patients with blunt,  non-penetrat ing , 
hemodynamically stable liver injury in 
hospitals with an interventional radiology 
service, with a success rate of up to 90%.1 
Nevertheless, LHSPPAF, i.e., grades IV and V, 
remains one of the most significant challenges 
for the surgeon when deciding on the ideal 
management option.

The treatment of penetrating abdominal 
injuries with liver injury has begun to 
change, opting for a conservative selective 
approach and leaving aside the idea of 
routine or obligatory laparotomy in the face 
of penetrating abdominal trauma due to 
PAF, as it has been noted that the rates of 
unnecessary exploratory laparotomy (EL), 
white EL, or non-therapeutic trauma vary 
from 23 to 53% and that morbidity rates 
range from 2.5 to 41% with a 5% increase 
in the mortality rate, so this exclusively 
surgical strategy should be abandoned as it 
is not free of risks of complications, including 
intestinal occlusion, pneumothorax, ileus, 
delirium, surgical site infection, myocardial 
infarction, visceral injury, hernia, wound 
dehiscence and even death secondary to 
unnecessary EL.6 However, the surgical 
treatment that most surgeons still consider is 
the standard method for the management of 
penetrating abdominal trauma by PAF with 
solid organ injury, leaving selective non-
surgical management largely unexplored, 
taking into account that the decision to 
choose NSTLT carries great responsibility, 
backed by the surgeon’s experience and the 
resources at his/her disposal; because the 
delay in identifying intra-abdominal injuries 
can cause early death due to bleeding if we 

consider that initially 77% of patients with 
liver trauma are hemodynamically stable on 
arrival at the hospital, or late due to injury to 
a hollow viscera.5

CT is a tool that provides the option of 
NSTLT due to its sensitivity of more than 98% 
and specificity greater than 96% to identify 
significant intra-abdominal lesions, including 
hollow viscera lesions, when examining 
the entire abdomen from the thorax to the 
symphysis pubis. When performed with 
triple contrast, CT has a sensitivity of 100%, 
a specificity of 96%, a negative predictive 
value of 100%, and 97% accuracy in 
predicting the need for ELE. Lenin Enriquez-
Dominguez and colleagues reported that 
18% of patients with penetrating abdominal 
trauma by PAF who underwent EL due to 
lack of CT had isolated liver injury, i.e., 
without damage to other organs.7 Thus, it is 
advisable to take into account the NSTLT in 
hospital centers where access to diagnostic 
aids has been optimized, including a 
radiology service equipped with CT and 
with sufficient resources for interventional 
therapeutic procedures;8 an adequate 
coordination between emergency, surgery, 
radiology, laboratory, and operating room 
services, and the immediate availability of 
a blood bank. Also, it should be considered 
that mortality in patients with hemorrhage is 
46%, as reported by Harvin and colleagues.9

In hospitals where these resources are 
not available, EL should be performed 
on patients with penetrating PAF injury.10 
Suen and colleagues described the shift to 
NSTLT over 15 years through the gradual 
implementation of protocols, including 
angiographic embolizat ion, improved 
resuscitation strategies, and damage control 
principles, achieving an increase in the NSTLT 
rate from 51% to 67% and a decrease in 
mortality from 18.8% at protocol initiation to 
3.6% at the end of the study period.11

The selective NSTLT approach to LHSPPAF 
has several proven advantages, including 
avoiding non-therapeutic laparotomies, 
reducing intra-abdominal complications, 
reducing transfusion requirements,12 shorter 
hospital stays, and reducing hospital care 
costs.13
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CONCLUSIONS

With the present clinical case, we demonstrated 
that the NSTLT of patients with hemodynamically 
stable LHSPPAF, without peritoneal irritation 
and injury to any other organ, is possible 
in hospitals such as ours. Our algorithms 
concerning this conservative therapeutic 
alternative are on par with those established 
in first-world countries. We always have the 
material and human resources necessary for 
close monitoring of the patient and the change 
from traditional to surgical management if 
required.
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