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Liver trauma in ultrasound and computed tomography exams
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ABSTRACT

OBJECTIVE

To identify the main imaging findings in the occurrence of liver trauma by ultrasonography (USG) and computed tomography (CT)
exams.

METHODS

Literature review of radiological images to identify anatomical morphology with studies published in the last 17 years (2007-2024).
The search strategy included the PubMed and Scielo databases, with the descriptors, ((hepatic trauma) AND (ultrasonography) OR
(computed tomography)). The inclusion criteria included literature review studies that addressed the topic of liver trauma, that had
images of the diagnostic methods sought (USG and CT), and that were in accordance with the objective of the research and available
online in full text.

RESULTS

Among the findings of blunt and penetrating abdominal trauma, case reports with hepatic hematomas and lacerations, bilomas and
abscesses were found. The most common injury grades were |, Il and lll. It occurs more frequently in young men, in agreement with
other studies, because men are more susceptible to traumatic events due to risk behaviors.

CONCLUSIONS

With the advancement of imaging exams such as CT and USG, conservative treatment has become possible for stable patients with
blunt hepatic trauma, which reduces unnecessary laparotomies. Patients undergoing surgical treatment are those with greater
severity of trauma and associated injuries.

DESCRIPTORS

Hepatic trauma, Ultrasonography, Computed tomography.
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INTRODUGAO

Abdominal trauma is of great importance due to the risk to
life present in these cases, and can be classified into two dis-
tinct types: penetrating (open) or blunt (closed). Blunt trau-
ma is usually caused by accidents involving motor vehicles,
falls, explosions and sports injuries. Penetrating trauma can
be caused by a sharp weapon or a firearm projectile.’

Among the organs most affected by blunt abdominal trauma
is the liver, representing between 35% and 45%, while in pe-
netrating trauma, its involvement represents 40%, according
to epidemiological data." The liver is an organ whose size
makes it susceptible to penetrating trauma and its position
in the abdominal cavity exposes it to blunt trauma, by direct
injury and by deceleration.?

The diagnosis is based on serial physical examination and
subsidiary tests. However, because the physical examination
is neither sensitive nor specific, and can be positive, in in-
significant injuries, or negative, in important injuries, in 43%
of cases, it is important to perform tests such as ultrasound
(USG) and computed tomography (CT).3

Patients with penetrating abdominal trauma (gunshot wou-
nd or perforating injury) will probably be undergoing direct
exploratory laparotomy, since there is no immediate way to
know which organs have been violated until an intraoperative
assessment of the viscera is performed. Patients with blunt
trauma, including falls from a height, motor vehicle colli-
sions, or assaults, are likely to have injuries to a solid organ,
which may or may not be immediately evident.?

The use of CT in patients with blunt abdominal trauma is
essential because it can characterize the presence of liver
injury, its extent and severity, in addition to excluding asso-
ciated injuries, avoiding unnecessary surgeries.* In addition,
CT has become an important diagnostic method because it is
more accessible to patients.®

USG, on the other hand, despite the need for a good equi-
pment and correct handling by the professional, is a signifi-
cant diagnostic option due to the practicality of performing
the exam. The FAST (Focused Assessment With Sonography in
Trauma) protocol of POCUS (Point of Care Ultrasonography)
has advantages because it is fast (up to 3 minutes), portable,
and can be repeated at the bedside, especially in cases of
high clinical suspicion. This aspect is particularly important
considering that approximately one-third of hemodynamically
stable trauma patients may have significant intra-abdominal
injuries even in the absence of free fluid on initial FAST.®

In abdominal trauma involving the spleen, liver, kidney, and
pancreas, partial or complete removal of these organs can
greatly increase patient morbidity, and accurate interpreta-
tion of the American Association for the Surgery of Trauma
(AAST) classification system is crucial to determining patient
outcomes.’

In 1989, the AAST organized a uniform and objective classi-
fication of liver trauma, allowing comparison between diffe-
rent trauma centers regarding treatment efficacy and outco-
mes. This classification was most recently revised in 2018, in
which it was described throughout this work.”

Liver lacerations can be superficial (3 cm deep, grades
I-Il) or deep (3 cm deep, grades llI-V). On contrast-enhan-
ced CT, lacerations appear as irregularly linear or branched
areas of hypoattenuation. Parenchymal hematomas on con-
trast-enhanced CT may appear as low-attenuation areas with
poorly defined margins in the liver parenchyma. In contrast,
a subcapsular hematoma appears as an elliptical collection
of low-attenuation blood between the liver capsule and the
liver parenchyma. A 25%-75% parenchymal rupture in 1 lobe
defines a grade IV injury. A 75% parenchymal rupture in 1 lobe
defines a grade V injury. A grade VI injury consists of hepatic
avulsion, which has a mortality rate of 91.5% and requires
urgent exploratory laparotomy.”’

A nonoperative approach can produce a 90% success rate
in the treatment of liver trauma. This approach is clinically
more favorable because it has decreased mortality and other
infectious complications frequently encountered after sur-
gery.’

Published literature has shown a significant mortality rate
with grades IV, V, and VI injuries (23.9%, 61.7%, and 91.5%,
respectively). Active extravasation is a significant finding that
should be sought and promptly reported to the trauma team.
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Similar to splenic injury, active extravasation is not accoun-
ted for based on the current AAST.”

The AAST scale cannot predict the need for surgical treat-
ment in liver injuries, and the treatment of liver injuries with
active extravasation largely depends on the hemodynamic
stability of the patient's liver injury.’

Contrast-enhanced CT scans can accurately detect damage
to the liver parenchyma. Lacerations, contusions, and hema-
tomas appear as areas without contrast. Active hemorrhage
can be assessed based on the collection of extravasated con-
trast material.®

Abdominal trauma is a notable cause of morbidity and mor-
tality worldwide. Deaths related to these injuries are classi-
fied as external causes, which in Brazil represent the second
leading cause of mortality, especially in the working-age po-
pulation. Notably, trauma is strongly related to car accidents,
the rates of which have been increasing in recent years. In
these cases, multiple traumas occur, with the abdominal re-
gion being prevalent.®

Regarding the factors associated with deaths associated
with abdominal trauma, car accidents (59.31%) and the use
of weapons (30.09%) stand out. These results are due to the
high morbidity and mortality related to the traumatic events
involved. Traffic accidents cause multiple traumas resulting
from the high kinetic energy involved, responsible for injuries
and fractures that are difficult to treat clinically. Regarding
the use of weapons, they result in penetrating injuries whose
course has a high lethal risk, given the possibility of serious
hemorrhages, causing significant volume loss, in addition to
allowing infections to the victim.®

Therefore, the research aims to identify the main imaging
findings in the occurrence of liver trauma through USG and
CT exams.

METHODOLOGY

This is a literature review focusing on the collection of
radiological images to identify their alterations in trauma.
The health descriptors used were: ultrasound; tomography;
Trauma-Focused Sonographic Assessment; trauma; liver. The
search strategy was ((liver trauma) AND (ultrasonography) OR
(computed tomography)).

The databases were PubMed and Scielo. The search gene-
rated 501,836 articles, and 27 articles that met the criteria
described below were selected.

Initially, articles published in the period 2007-2022 were
selected, characterizing the last 15 years of publication on
the subject. Subsequently, two more years of studies were
added to capture a larger volume of studies. Thus, the search
period for this research was 2007-2024. The inclusion criteria
included literature review studies that addressed the topic
of liver trauma, that had images of the diagnostic methods
sought (USG and CT, images being necessary, since the objec-
tive of the study is to identify radiological findings), and that
were in accordance with the objective of the research and
available online in full text. The exclusion criteria used were
disagreement with the criteria mentioned above.

RESULTS AND DISCUSSION

After selecting 27 articles for the composition of the work,
it was found that the main types of liver injuries were grades
I, 1l and Il according to the AAST classification, and among
the main findings were the presence of free fluid in the cavi-
ty and hemoperitoneum due to trauma. These findings were
demonstrated in figures 1 to 5, represented throughout this
section.

FAST USG is a highly sensitive exam for the diagnosis of free
fluid in the abdominal cavity in hemodynamically unstable
patients, as well as for the identification of liver injuries. One
of the great advantages of this exam is that it can be perfor-
med at the bedside (Point of Care), without the need to move
the patient from the emergency room. On the other hand,
when the patient is hemodynamically stable, contrast CT is
the method of choice in patients with blunt abdominal trau-
ma. CT allows determining the extent of the liver injury, do-
cumenting the presence of active hemorrhage and detecting
associated injuries. It is very useful in defining the severity
of liver injury and in deciding on conservative treatment.
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Through imaging exams, unnecessary laparotomies can be
avoided, reducing their morbidity. Therefore, conservative
treatment has shown other advantages over surgical treat-
ment, such as a lower rate of complications, less need for
blood transfusions, shorter hospital stay, especially in Inten-
sive Care Units, and lower mortality rate.™

Abdominal ultrasound is generally used for patients who do
not tolerate CT, which is the most commonly used method
for diagnosing intra-abdominal solid organ injury. For small
occult liver damage, enhanced CT can reveal the wound and
assess bleeding. Enhanced CT combined with ultrasound is
considered the most valuable method for evaluating abdomi-
nal trauma.®

Liver trauma occurs more frequently in men aged 20 to 40
years. Blunt mechanisms are more frequent than penetrating
mechanisms. 11 This incidence of trauma in young male adul-
ts is associated with increased risk behavior due to exposure
to alcohol and illicit drugs. 1 However, in patients undergoing
surgical treatment, the penetrating mechanism is the most
common (78.5%)."

A study showed that the right hepatic lobe was affected
in 51.2% of cases, the left in 32.6%, and both in 16.3%. The
degree of liver injury was assessed in 172 individuals, and of
these, the most common injury was grade Il (31.4%). Damage
control surgery was required in 21.7% of patients and tho-
racotomy with thoracic aortic clamping in 5.3%. During the
same surgical procedure, 59 individuals required other surgi-
cal procedures to treat injuries to other organs.

The most commonly used surgical techniques are: hepator-
rhaphy (38.5 - 80%), damage control (6.54 - 26.9%), electro-
cautery (28% - 8.9%), intrahepatic balloon (6.8%) and hepa-
tectomy (0.9 - 3.8%). The indication for surgical treatment of
patients was related to hemodynamic instability at admission
or the need to address other associated injuries, as seen in
other series."

Liver trauma accounts for approximately 5% of admissions
to emergency rooms, with the abdomen being the most fre-
quently injured in trauma victims, with a wide variation in
aspects related to the characteristics of each group of victims
and also due to the fact that different countries and samples
have particular epidemiological aspects.?

The literature shows a preponderance of low-grade injuries
(grades I, Il and Ill), with a proportion of 73% in a study with
154 patients with liver trauma and 84% in a study with 783
patients with trauma of the same origin."

Non-operative therapy has been increasingly used with the
development of conservative treatment in the medical field.
Asfar et al." revealed that approximately 80% of blunt liver
injuries can be treated by non-operative therapy, especially
in hemodynamically stable patients. The reasons for this
change are as follows: (1) in about half of the patients with
blunt liver trauma, bleeding was stopped before exploratory
laparotomy; (2) the liver has a great capacity for autohemos-
tasis after injury; (3) CT has been improved and minimally
invasive surgery has been developed; (4) medical treatment
in an intensive care unit is provided. Figures 1 and 2 show the
images from the study by these authors:

Figure 1 - Translated AAST scale, imaging criteria (CT findings) liver injury
scale 2018 revision.
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Figure 2 - Illustrative representation of the AAST liver injury scale.?.
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In the study by Didrio et al.?, a prevalence of patients su-
ffering from penetrating trauma was observed (437 cases -
68.4%), of which 299 (46.8%) suffered FPAF (gunshot wound)
and 138 (21.6%) FAB (stab wound). Two hundred and one pa-
tients (31.6%) were victims of TF (blunt/blunt trauma), of
which 103 were motor vehicle accidents, 57 were run over, 15
were motorcycle accidents and 26 were other injury mecha-
nisms, as shown in Figure 3:

Figure 3 - Percentage of patients according to the severity of liver injury
and the trauma mechanism.?.
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Over the past twenty years, there has been a fundamental
change in the surgical management of hepatic trauma. First,
it was recognized that most liver injuries stop bleeding spon-
taneously, they are self-limited. In addition, CT has become a
more accessible diagnostic method. As a consequence, these
changes promote a current trend toward non-surgical mana-
gement of patients who have suffered blunt hepatic trauma
but remain hemodynamically stable. This strategy can also
be used in selected patients who were initially unstable but
responded to fluid or blood administration.’

Conservative treatment of blunt hepatic trauma has advan-
tages over surgical treatment, such as: there is less need for
blood transfusion, less occurrence of intra-abdominal sepsis
and lower mortality. To achieve this, the patient must be
maintained in an intensive care unit, must not show signs of

Universidade Santo Amara



Brazilian Journal of Global Health 2024; v4 n15

peritonitis and must be hemodynamically stable without the
need for a significant volume of blood transfusion. Figures 4
and 5 show the authors’ findings:

Figure 4. Liver lesions.

(A, B) Axial and sagittal views of a grade Il liver lesion with active extravasation
(arrows). (C-E) Two axial and 1 coronal view of grade Il liver extravasations (ar-
rows). Both lesions were successfully treated with intra-arterial embolization.”

Source: Authors (2024)

Figure 5 - Liver lesions.

(A) Grade I, subcapsular hematoma <1 cm and <10% surface area (white arrow).
(B) Grade Il, intraparenchymal hematoma <10 cm (black arrow). (C) Grade Ill, 5
cm parenchymal laceration (white arrow). (D) Grade 1V, parenchymal rupture of
segments 5 and 8 and approximately 25% of the liver parenchyma (white arrow)
and small subcapsular hematoma (star). (E) Grade V, parenchymal rupture of
>75% of the right hepatic lobe.”

Source: Authors (2024)
CONCLUSION

Liver trauma occurs more frequently in men (over 80%),
in agreement with other published studies and with the pa-
radigm that men are more susceptible to traumatic events.
Blunt trauma is the most frequent, and among penetrating
traumas, injuries caused by the use of weapons had the grea-
test proportion. The most frequent cause of death was poly-
trauma. The liver is the most injured organ.

Studies have shown a predominance of grades I, Il and Ill
injuries. In addition to findings such as the presence of free
fluid in the cavity and hemoperitoneum. Patients undergoing
surgical treatment are commonly hemodynamically unstable
patients with complications from the trauma, while stable
patients are preferably treated conservatively.
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