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Abstract 
The liver is one of the most affected organs in abdominal trauma mostly because of its considerable dimensions, the 
fragility of the liver parenchyma. 
We present the case of a 29-year-old patient who sustained an abdominal trauma after an accidental fall from a 3 m 
height. The patient tested positive at RT-PCR for SARS-CoV-2 at admission, without any symptoms of viral 
infection. The emergency CT scan revealed a blunt liver trauma with an expanding hematoma (grade III). The patient 
was initially hemodynamically stable but shortly after admission became unstable and required surgical treatment 
that initially consisted of damage control and liver packing. Reintervention was decided 36 hours later, after 
reevaluation unpacking and hepatorrhaphy were done. The postoperative evolution was uneventful. The case 
indicated the importance of continuous monitoring of the traumatic patient. In liver trauma, hemodynamic 
instability guarantees an emergency laparotomy. The time of operations in trauma patients with SARS-CoV-2 must 
be reduced to the maximum both as an objective of damage control and also to minimize the risk of contagion.  
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Introduction 

The liver is one of the most affected organs 
in abdominal trauma mainly due to its large 
size, the fragility of the parenchyma and 
Glisson’s capsule, significant vascularity, and 
location in relation to the anterior abdominal 
wall, below the coastal rim [1].  

The most important steps in the 
therapeutic approach to liver trauma are rapid 
diagnosis and determination of the degree of 
injury [2]. The therapeutic strategy has 

undergone significant changes in recent 
decades, nowadays nonoperative being 
frequently used in liver trauma for 
hemodynamically stable patients [3]. 
Although nonoperative management has 
advanced significantly, the treatment should 
be tailored primarily to the physiological 
conditions of the continuously monitored 
patient [4]. The decisive factor for the surgical 
intervention is hemodynamic stability.  

The higher the degree of the injury, the 
greater the risk of the patient to become 
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hemodynamically unstable, which will require 
emergency surgery. Surgical intervention and 
damage control is focused on obtaining 
hemodynamic stability rather than the 
immediate and complete treatment of injuries 
[5]. Liver packing is one of the techniques used 
in cases of abdominal trauma with massive 
bleeding in order to obtain compression on the 

parenchyma and reduce the time of surgery 
[6]. 

The severity of liver trauma is classified in 
grades and morbidity and mortality vary 
according to the grade (Table 1). Also, this 
classification is used as a treatment guide 
(Table 1). 

  
Table 1. American Association for the Surgery of Trauma liver injury scale [7] 

Grade Lesion type Lesion description 
I Hematoma Subcapsular < 10% surface

Laceration Capsular tear < 1 cm parenchyma depth
II Hematoma Subcapsular 10-50% surface area; intraparenchymal < 10 cm diameter 

Laceration 1-3 cm parenchymal depth; < 10 cm in length
III Hematoma Subcapsular > 50% surface area or expanding; ruptured subcapsular or parenchymal 

hematoma; intraparenchymal hematoma > 10 cm 
Laceration > 3 cm parenchymal depth

IV Laceration Parenchymal rupture 25-75% of hepatic lobe or 1-3 Couinaud segments  
V Laceration Parenchymal rupture > 75% or > 3 Couinaud segments 

Vascular Juxtahepatic veins injuries (suprahepatic veins or retrohepatic vena cava) 
VI Vascular Hepatic avulsion 

 
Case report 

A 29-year-old patient presented to the 
emergency room with intense pain in the 
upper abdomen that occurred after an 
accidental fall from approximately 3 meters, 
36 hours prior to examination. At the clinical 
examination, the patient had normally colored 
skin, no trauma marks, a mobile abdomen 
with breathing movements, intense pain 
spontaneously and at palpation in the right 
hypochondrium. The patient was tachycardic 
with a pulse of 105 bpm and slightly increased 
blood pressure with values of 145/ 86 mmHg. 
Serological tests and complete blood count 
were performed and identified hemoglobin 
values within normal limits, leukocytosis 
(15,000/ mmc), hyperglycemia (121 mg/ dl), 
and an increase in transaminase values of 2-3 
N (AST - 120 U/ L, ALT - 113 U/ IT). During 
monitoring in the emergency room, samples 
were collected for RT-PCR testing for SARS-
CoV-2. 

Due to the discrepancy between the 
clinical examination and the biochemical 

values, an emergency computer tomography 
(CT) with intravenous contrast substance was 
performed, which showed a subcapsular 
hematoma in the right liver lobe with a 
maximum thickness of 6 cm with multiple foci 
of active bleeding and dimensional growth on 
the late sequence and presence of 
hemoperitoneum with a maximum thickness 
of 1 cm (grade III hepatic lesion) (Fig. 1-3). No 
post-traumatic or infectious lesions were 
visible in the lungs (Fig. 1-3). 
 

 
Fig. 1 Active bleeding inside hematoma (black arrow) 
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Fig. 2 Multiple small active bleeding spots visualized in the 
VIIth Couinaud segment (black arrows) 
 

 
Fig. 3 Subcapsular hematoma in the right hepatic lobe 
(black arrow) 
 

After 60 minutes from the computer 
tomography, the patient’s condition 
worsened. He became hemodynamically 
unstable (blood pressure dropped to 75/ 50 
mmHg) and an emergency laparotomy was 
decided. Intraoperatively, massive 
hemoperitoneum and subcapsular hematoma 
were identified, which occupied the entire 
right hepatic lobe. After lavage and drainage 
of the hemoperitoneum (approximately 2000 
ml) and evacuation of the hematoma, 
superficial diffuse hepatic bleeding was 
identified in the Vth and VIIth Couinaud 
segments. Due to the hemodynamic instability 
and diffuse bleeding a liver packing was 
performed as a damage control measure. 
Postoperatively, the patient was transferred to 

the intensive care unit. The evolution was 
marked by the externalization of 2000 ml of 
blood on the drainage tubes within the first 24 
hours. Diagnostic and therapeutic 
angiography was performed and did not 
identify areas of active bleeding in the 
territory of the common hepatic artery and the 
superior mesenteric artery. Reintervention to 
remove the liver packing was decided after 36 
hours postoperatively. Also, hepatorrhaphy 
was performed where active bleeding foci 
were identified. The postoperative evolution 
was uneventful. The patient was discharged 
on the 8th postoperative day in good general 
condition with no viral impregnation 
symptoms or signs.  

Discussion 

Computer tomography with intravenous 
contrast substance is considered the gold 
standard in trauma diagnosis. It can be 
performed only on a hemodynamically stable 
patient or responder to fluid resuscitation [8].  

Understanding the classification of hepatic 
injury is of utmost importance in choosing the 
treatment option. The main four classification 
systems are represented by the Abbreviated 
Injury Score (AIS), the American Association 
for Surgery of Trauma (AAST) grading system, 
the Injury Severity Score, and the World 
Society of Emergency Surgery (WSES) grading 
system [7,9,10]. The most widely used is the 
AAST grading system and it utilizes only CT 
imaging and does not take into account the 
clinical state of the patient. 

Recent studies have shown an 80-100% 
success rate of nonoperative management in 
liver trauma [11]. However, the conversion 
rate to surgery is 10% in initially 
hemodynamically stable patients [11]. 
Nonoperative management (NOM) must be 
considered for hemodynamically stable 
patients with minor (AAST I-II), moderate 
(AAST III-IV), and severe (AAST V-VI) lesions in 
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the absence of other abdominal injuries that 
would require surgery [12]. For these patients, 
NOM is considered the treatment of choice. 

The WSES 2020 guidelines recommend 
that surgical intervention in liver trauma must 
be considered in case of a hemodynamically 
unstable patient, with other abdominal organ 
injury or evisceration. The main objective is to 
arrest the hemorrhage, control the bile leaks, 
and allow intensive resuscitation as soon as 
possible [13].  

Perihepatic packing is a viable option when 
there is an uncontrollable hemorrhage in a 
hemodynamically unstable patient. This 
technique is recommended also when 
coagulopathy, bilobar liver injury, or large non-
expanding hematoma and capsular avulsion 
are encountered [14]. 

One important aspect of the perihepatic 
packing is that this maneuver will not arrest 
arterial hemorrhages. To be effective for this 
type of lesion, the artery must be ligated or 
sutured prior to perihepatic packing. For 
accurate liver packing, the surgeon must 
commence with a Pringle maneuver and a 
dissection of the perihepatic ligaments [4]. 

The optimal timing for the extraction of 
the hepatic packing is hemodynamic stability 
of the patient and remission of the 
coagulopathy, acidosis, and hypothermia [15]. 
In most cases, a second laparotomy is needed 
at 24-36 hours. The use of perihepatic packing 
can lead to postoperative complications such 
as respiratory distress or abdominal 
compartment syndrome [16,17]. 

The current COVID-19 pandemic has both 
direct and indirect effects on the evolution of 
trauma patients [18]. The approach to both 
nonoperative and surgical treatment has 
changed, with De Mauro arguing that surgical 
decisions must be made based on the medical 
algorithm but also taking precautions to 
minimize the risk of contagion [19]. Clement 
et al. identified SARS-CoV-2 infection as an 
independent risk factor for mortality and a 
positive diagnosis at admission (by RT-PCR) 

significantly increases the rate of 
postoperative complications [20].  

Conclusions 

The present case reiterates the importance 
of continuous monitoring of the trauma 
patient. In liver trauma, hemodynamic 
instability requests an emergency laparotomy. 
The time of surgery in trauma patients with 
SARS-CoV-2 must be reduced to the 
maximum both as an objective of damage 
control but also to minimize the risk of 
contagion.  
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