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ABSTRACT

Aim and objective: This paper reports a case of early traumatic hepatothorax and discusses diagnosis and treatment according to an updated
literature review.

Background: Hepatothorax is the abnormal displacement of the liver to the chest. It is a rare condition, which may be challenging to diagnose,
and is associated with high energy blunt trauma. Hepatothorax may evolve in different phases: initial, latent, and obstructive; and lead to
significant complications and death.

Case description: This paper reports the case of a female patient, 35-year-old, diagnosed with hepatothorax due to a car crash causing a high-
energy thoracoabdominal trauma. Due to poor clinical progress after chest drainage, a subsequent helical computerized tomography was
done and diagnosed a right diaphragmatic injury and hepatic herniation to the chest. The patient underwent early surgical correction of the
diaphragmatic injury and she was later successfully discharged home without complications after a 1-year follow-up.

Conclusion: The literature reports numerous underdiagnosed cases and later surgical correction of traumatic hepatothorax. In this case, persistent
dyspnea, despite chest drainage, following a high-energy trauma led to the search and identification of the hepatothorax.

Clinical significance: Physicians should have a high index of suspicion for traumatic hepatothorax in high-energy blunt thoracoabdominal
trauma and consider early surgical repair, which is associated with lower morbidity and mortality in this type of injury.
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RESUMEN

Aim y objetivo: Este relato reporta um caso de hepatotdrax traumatico precoce e discute o diagndstico e tratamento de acordo com uma
revisao atualizada da literatura.

Introducdo: O hepatotdrax é definido pelo deslocamento anormal do figado para o térax. Trata-se de uma condicdo rara que pode oferecer
dificuldade em termos do diagnéstico e esta associado a traumas fechados com grande transferéncia de energia. O hepatotdrax pode evoluir
em diferentes fases: inicial, latente e obstrutiva; e conduzir a complica¢cdes importantes e a morte.

Relato de caso: Esse artigo relata o caso de uma paciente do sexo feminino, 35 anos, diagnosticada com hepatorérax devido a uma colisdo
automobilistica, que resultou em um trauma toracoabdominal fechado de alta energia. Devido a piora clinica apds a drenagem toracica, uma
tomografia computadorizada de térax foi realizada em sequéncia, e foi diagnosticada uma lesao diafragmatica direita associada a herniagao
hepatica para o térax. A paciente foi submetida a correcdo cirlirgica precoce da lesao diafragmatica e obteve alta hospitalar sem demais
complicagdes até um ano de seguimento.

Conclusao: A literatura abrange vérios relatos de casos acerca do hepatotérax traumatico inicialmente ndo diagnosticado associado a correcédo
cirdrgica tardia. Neste caso, a dispneia persistente, apesar da drenagem toracica em seguida de um trauma de grande energia levou a busca
ativa e a identificacdo do hepatotérax.

Significancia clinica: O médico emergencista deve manter alto indice de suspeicdo para o hepatdérax traumético em cenario de trauma
toracoabdominal fechado com alta transferéncia de energia e considerar a correcao cirdrgica precoce, a qual é associada a menores incidéncias
de morbimortalidade nesse tipo de lesao.

Palabras-clave: Hérnia diafragmatica traumatica, Trauma fechado, Laparotomia.
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BACKGROUND

Traumatic diaphragmatic hernia is a rare condition (0.8-1.6%
of hospital admissions for blunt trauma) that occurs with a
displacement of the abdominal viscera to the chest. It can be
caused by a sharp, penetrating object, as well as by a blunt blow
abruptly increasing intra-abdominal pressure. The majority of the
diaphragmatic injuries occur on the left side (70-87.5%) over the
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unprotected area by the stomach.' However, there are growing
reports of high-energy car crashes and right diaphragmatic lesions.?
In this context, hepatothorax may occur and patients may present
with respiratory and hemodynamic disorders.? In this article, we
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report a traumatic diaphragmatic hernia case associated with
hepatothorax, diagnosed and treated early, following blunt trauma.

CaAse DESCRIPTIONS

A 35-year-old woman was hit by a vehicle causing a high-energy
blunt trauma to the right side of her body. The patient arrived
in the emergency department brought by emergency medical
services. The patient reported diffuse chest pain over the right
hemithorax. On examination, the airway was patent, SaO, 94%
(with low flow O, supplementation), heart rate 96 bpm, Glasgow
coma score was 11/15, and Revised Trauma Score (RTS) was 11. Initial
assessment indicated polytrauma, possible moderate traumatic
brain injury, right humerus fracture, and blunt thoracic trauma.
Conventional chest radiography suggested pneumothorax and
elevation of the right diaphragm. The chest tube was inserted on
the right hemithorax, which drained a large amount of air. Cranial
axial tomography revealed no evidence of traumatic brain injury.
Despite the chest drainage, the tachypnea persisted (respiratory
rate was 27/minute) and a repeated chest X-ray showed no
improvement of the right diaphragm elevation. Chest and abdomen
computerized tomography was performed and showed a herniated
right hepatic lobe into the thoracic cavity (Fig. 1). Immediate
exploratory laparotomy was performed through a right subcostal
incision extended to the left. The surgery confirmed the traumatic
hepatothorax with a 12 cm-long diaphragmatic laceration (Fig. 2).
The herniated liver was returned to the abdomen, the thoracic
cavity was irrigated, a new thoracic drain was inserted under
direct vision, the liver right triangular ligament was sutured, and
interrupted phrenorrhaphy with synthetic absorbable suture (Fig. 2)
was done. No abdominal drain was used. Postoperative recovery
was unremarkable and without complications. Seven days after the
laparotomy, the patient underwent surgical repair of the humerus
and was discharged home seven days later. At 1-year follow-up, the
patient remains well without complaints or clinical disorders that
can be related to the hepatothorax.

The patient consent form has been obtained and the study
protocol was submitted to local ethical board authorization,
Comité de Etica em Pesquisa—Hospital da Restauracdo (CEP/HR),
and approved (CAE: 36733520.9.0000.5198).

Fig. 1: Coronal CT shows hepatic lobe at the right hemithorax agreeing
with traumatic diaphragmatic rupture
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Discussion

The present manuscript reports two rare clinical conditions: (1)
diaphragmatic lesion, present in <2% of the blunt polytrauma
patients, and (2) hepatothorax, present in 0.25-1% of all blunt
abdominal trauma cases.?

Post-traumatic transdiaphragmatic hernia occurs mainly due to
the higher pressure in the abdominal compartment compared to
the intrathoracic pressure. As in this case, 78.1% of post-traumatic
hernias result from automobile crashes.! In contrast to penetrating
trauma, diaphragmatic injuries resulting from blunt and high-
energy blow are associated with more severe trauma, more injured
organs (associated injuries), and larger diaphragmatic lacerations.
We performed a review of the MEDLINE (via PubMed) and EMBASE
databases for original case reports of traumatic hepatothorax in
the last 20 years and found 21 (in 25 publications) according to the
following search strategy: (“right diaphragmatic rupture” OR “right
DR”) AND (hepatothorax OR hepatothorax OR “hepatic hernia*”).

The diagnosis of hepatothorax can be difficult in the emergency
department due to the non-specificity of radiological signs and
clinical symptoms. The injury progression can be defined as initial,
latent, or obstructive. The obstructive phase happens with the
incarceration and dysfunction of the herniated organs. Indeed, the
mortality rates for diaphragmatic injuries are <5% when treated
early, while delayed treatment may rise to 36-48%.* Chronic total
hepatothorax can lead to periportal edema, venous portosystemic
shunt, and torsion of the hepatic hilum.? Hepatothorax may also
cause severe restrictive (compression) of the thoracic organs such
as lungs,® heart,” and the vena cava.®

Several cases in the literature underwent surgical repair years
after the initial trauma.>’~® Negative intrathoracic pressure pulls
the liver progressively upwards, provoking early, or delayed,
respiratory failure. Late respiratory failure occurs days after the
initial trauma,?'®" though there are reports of respiratory failure
occurring >30 years after the traumatic event. In some reports, the
late presentation of symptomatic hepatothorax was associated with

Fig. 2: Cranial view through extended right subcostal incision laparotomy
compatible with a diaphragmatic lesion (12 cm) and herniation of right
hepatic lobe (hepatothorax). Discontinuous phrenorrhaphy with
absorbable synthetic suture was made
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a perforated peptic ulcer.2' It is hypothesized that increased intra-
abdominal pressure caused by peritonitis may cause herniation in
previously weakened diaphragmatic regions.

The diagnosis of diaphragmatic lacerations may vary
widely according to some papers in 30-61 and 12-66% of all
cases.>® Conventional chest radiography is limited to diagnose
hepatothorax, being only helpful in 40% of the cases. However,
the elevation of the right hemidiaphragm has a sensitivity >80%),’
and progression or persistence of right chest opacity, despite
chest drainage, should alert the medical team to the risk of
underlying hepatothoraces. Okyere et al. reported two cases in
which the persistence of opacity after thoracic drainage, associated
with hemodynamic deterioration was relevant in confirming a
hepatothorax diagnosis.'* Emergency department physicians must
pay attention to iatrogenic hepatic injury when carrying out the
blind placement of chest tubes.®

Helical computed tomography with coronal section
reconstruction is the most appropriate method to confirm
hepatothorax diagnosis (sensitivity and specificity of 50-90 and
90-100%, respectively).®'* However, even on chest computerized
tomography initial missed diagnoses have been rated between 12
and 63%." High clinical suspicion and multiplanar reconstruction
might lead to overcome it.

Treatment can be performed vialaparotomy or thoracotomy, and
simultaneously approaches could be necessary occasionally.>1%'2
Associated injuries must be evaluated and, therefore, laparotomy
is indicated in early traumatic hepatothorax. Generally, primary
sutures using one or two layers are performed; prosthetic materials
are used on rare occasions with great loss of tissue.”'* Autologous
fascia lata has been used once to repair this type of lesion."
Laparoscopy and thoracoscopy play an increasing role in both late
and early treatment of traumatic diaphragmatic hernia and can be
considered for the treatment of hepatothorax.”'®

CoNcLUSION

In the reported patient, persistent dyspnea after chest drainage, in
a high-energy vehicle trauma, led to the search and identification
of a hepatothorax. Helical computed tomography was chosen since
the patient was hemodynamically stable. The accurate diagnosis
of hepatothorax is often made considering the association of
history of a high-energy trauma mechanism, physical examination,
and helical computerized tomography imaging. Hepatothorax
is an underdiagnosed complication of trauma and a high index
of suspicion is required for its diagnosis. Early definitive surgical
treatment may prevent hepatothorax progression and late life-
threatening complications.

PRESENTATION(S) OR AWARDS AT A MEETING

The case report abstract was presented in a congress at Fortaleza,
Brazil named “XVIIl Semana Brasileira do Aparelho Digestivo” on
November 25, 2019.
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