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Hepatotorax; Background: Diaphragmatic rupture is an uncommon condition, with 90% of ruptures occurring
Anesthesia; on the left side. However, its incidence on the right side is increasing along with the increase
Diaphragmatic injury in traffic accidents. Liver herniation may become progressive causing severe atelectasis of the

right lung, resulting in impaired respiratory status and hemodynamic changes.

Case report: We report the case of a 40 years old female, ASA i, scheduled for hepatothorax
repair that evolved from right diaphragmatic hernia after a car accident when she was 8 years
old. Clinically, she had severe restrictive respiratory syndrome caused by the hepatothorax. The
anesthetic evaluation was normal, except for the chest x-ray showing elevation of the dome
of the right hemidiaphragm without tracheal deviation. Diagnosis was confirmed by CT scan.
After liver replacement in the abdominal cavity, a transient increase in central venous pressure,
stroke volume index and flow time corrected (35%), and a decrease in systemic vascular resis-
tance were observed. After complete hemodynamic and hepatosplenic stabilization, as well as
ventilation, the patient was transferred intubated, under controlled ventilation and monitored,
to the liver transplant unit.

Conclusions: Hepatothorax is a rare condition and its repair may represent an anesthetic
challenge. After liver replacement in the abdominal cavity during corrective surgery under gen-
eral anesthesia complications may occur, particularly associated with pulmonary re-expansion.
Effective teamwork and careful planning of surgery, between the surgical and anesthetic teams,
are the key to success.

© 2016 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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PALAVRAS-CHAVE
Hepatotorax;
Anestesia;

Lesao diafragmatica

Hepatotorax cronico devido a ruptura do diafragma direito: um desafio anestésico
em um caso raro

Resumo

Justificativa: A ruptura diafragmatica € uma condicdo incomum e ocorre em 90% no lado
esquerdo. No entanto, a incidéncia de ruptura a direita tem vindo a aumentar junto com o
aumento dos acidentes automobilisticos. A herniacao do figado pode tornar-se progressiva,
causar atelectasia grave do pulmao direito, resultar num débil estado respiratorio e alteracoes
hemodinamicas.

Relato de caso: Mulher de 40 anos, estado fisico ASA 3, marcada para reparacao de hepa-
totorax que evoluiu de hérnia diafragmatica direita, adquirida aos 8 anos, ap6s um acidente
automobilistico. Clinicamente apresentava sindrome respiratoria restritiva grave, causada pelo
hepatotdrax. A avaliacdo anestésica era normal, com excecao da radiografia do torax, que
evidenciava elevacao da hemiculpula diafragmatica direita, sem desvio traqueal. Diagnostico
foi confirmado por tomografia computadorizada. Depois da recolocacao do figado na cavidade
abdominal foram observados um aumento transitorio da pressao venosa central, do Stroke Vol-
ume Index e Flow Time Corrected (35%) e uma diminuicdo da resisténcia vascular sistémica. Uma
vez alcancada a estabilizacao hemodinamica geral e hepatoesplénica, bem como da ventilacao,
a paciente foi transferida entubada, sob ventilacao controlada e monitorada para a Unidade de
Transplantacdo Hepatica.

Conclusdes: O hepatotorax € uma condicao rara e a sua correcao pode representar um desafio
anestésico. Apods a recolocacao abdominal do figado, durante uma cirurgia corretiva, sob aneste-
sia geral, podem ocorrer complicacdes, principalmente as associadas a reexpansdo pulmonar.
Um trabalho em equipe eficaz e o planejamento cuidadoso da cirurgia, entre as equipes cirlrgica
e anestésica, sdo a chave para o sucesso.

© 2016 Sociedade Brasileira de Anestesiologia. Publicado por Elsevier Editora Ltda. Este é um
artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

Traumatic diaphragmatic rupture is an uncommon condi-
tion. About 90% of cases occur on the left side; although
occurrence on the right side has increased due to the
increased frequency of traffic accidents.” A traumatic right
sided diaphragmatic rupture can lead to progressive liver
herniation, right lung atelectasis, and promote respira-
tory and hemodynamic changes.” Hepatothorax repair is
always through surgery, which poses major anesthetic chal-
lenges, particularly those associated with the possibility of
edema due to pulmonary reexpansion, and hemodynamic
changes."?

Case report

Female patient; 40 years of age; ASA 3 according to the
American Society of Anesthesiology (ASA) physical classifi-
cation; scheduled for an elective hepatothorax repair due
to right diaphragm chronic rupture. The onset of this condi-
tion occurred after a car crash when she was eight years old
and, at that time, the only documented need was a maxillo-
facial surgery for jaw fracture, without other problems being
noticed. Over time, the unidentified diaphragmatic rupture
led to the progressive development of a hepatothorax, which
led to the gradual onset of dyspnea and the development of
a severe respiratory restrictive syndrome.

In the pre-anesthetic evaluation, physical examination
revealed only a decrease in breath sounds in the right
hemithorax. Preoperative laboratory tests, blood gas anal-
ysis, and electrocardiogram showed no significant changes.
Echocardiogram showed a good global systolic function with
ejection fraction of 62%. Chest X-ray showed an eleva-
tion of the right hemidiaphragm, without trachea deviation
(Fig. 1), and respiratory function tests revealed a mixed
obstructive and restrictive ventilatory pattern with positive
bronchodilator response.

The diagnosis was confirmed by thoracic and abdominal
computed tomography (CT), which revealed a diaphragmatic
hernia, with complete liver herniation in the right hemitho-
rax with periportal edema, pulmonary venovenous shunt,
and kinking at portal vein (Fig. 2). She also presented with
compression of the right heart chambers by the liver and a
contralateral mediastinal shift.

In view of the imaging findings and clinical presentation,
a preoperative surgical anesthetic briefing was performed,
in which management and procedures were planned taking
into account the potential difficulties in dissection, vascular
reconstruction, and need for liver autograft transplantation
(Fig. 3).

Because it was a chronic injury with several years of evo-
lution, the risk of developing reexpansion pulmonary edema
was significant, so double-lumen tube and fiberoptic bron-
choscope were available in the operating room.
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Balanced general anesthesia was induced with fen-
tanyl (75 ng), propofol (170 mg), and cisatracurium (14 mg).
Sevoflurane and remifentanil were used in perfusion
throughout the surgery for maintenance of anesthesia.

ASA physical status, central venous pressure (after
ultrasound guided central venous catheter placement in
the right internal jugular vein), invasive blood pres-
sure (left radial artery), depth of anesthesia (bispectral
index), diuresis, and intra-abdominal pressure were mon-
itored. Esophageal Doppler was also used during the
procedure.

A laparoscopic surgery with a hockey stick type incision
was performed. During liver repositioning after placement
of the liver in the abdominal cavity, there was a tran-
sient increase in central venous pressure, stroke volume
index (SVI), and corrected flow time (FTc) of 35%, as well
as a decreased systemic vascular resistance (SVR) through
the esophageal Doppler. Posteriorly, we precede to pul-
monary reexpansion maneuvers without complications. At
the end, once verified a general hemodynamic stabilization,

Figure 1 Chest

elevation.

X-ray showing right hemidiaphragm

Figure 2

Diagnosis confirmed by axial CT: diaphragmatic her-
nia with almost complete herniation of the liver into the right
hemithorax.

a hepatosplenic and also ventilator stable conditions, the
surgery was completed, and monitoring during the process
of abdominal wall closure showed intra-abdominal pressure
always within safety thresholds.

The patient was transferred intubated, under controlled
ventilation and monitoring to the liver transplant unit of
(LTU) our hospital, as planned.

Because the patient remained hemodynamically stable
and with no significant changes on abdominal Doppler, she
was extubated 16 h after surgery without complications.
The patient was discharged from the LTU five days after
surgery.

Discussion

The diaphragm is an extremely important muscle for breath-
ing. Diaphragmatic rupture can lead to functional damage,
resulting in the emergence of respiratory distress, atelec-
tasis, and mediastinal shift®; the hemidiaphragmatic right
hernia is more unusual than the left.

Right diaphragmatic hernia is a rare lesion, with an
incidence of 0.25-1% after blunt abdominal trauma. The
diagnosis may be delayed and only determined years after
the traumatic event. Considering the type of the traumatic
event, it usually may be associated with other abdominal,
pelvic, thoracic, and limb injuries.>®

Herniation of abdominal organs into the chest cavity may
cause damage and changes in herniated organ function;
induce cardiocirculatory symptoms, such as arrhythmias;
and respiratory system involvement, as in our patient. Clin-
ical presentation may vary widely, depending on the degree
of diaphragmatic injury. However, although rarely, the her-
niation of abdominal organs into the chest cavity may be
asymptomatic.”:

To date, there is not a quick and reliable means of
diaphragmatic rupture screening. Previous case reports esti-
mated that chest X-ray identifies only one in three patients
and the sensitivity is lower if the patient is intubated.®'°
Although focused assessment with sonography in trauma

T

)

Figure 3 Intraoperative image showing the absence of the
liver into the abdominal cavity.
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(FAST) is primarily used to detect free intraperitoneal blood,
it can occasionally detect a diaphragmatic defect. Axial CT
imaging may help in the diagnosis."" However, some studies
report a higher sensitivity to helical CT imaging.'

The preoperative diagnosis of diaphragmatic rupture is a
challenge, with rates ranging from 30% to 61%.'%13

In this case reported, the patient underwent a
complex surgical procedure with the potential for seri-
ous complications, so the multidisciplinary approach of
the anesthetic-surgical team was essential. After liver
replacement into the abdominal cavity, there were the
hemodynamic changes already reported, but the team was
prepared for an eventual loss of dwelling-place by the organ
or vessel injury and progress to a liver autograft, which was
not necessary.

Conclusion

We reported a rare case of a patient with a chronic hepa-
tothorax undergoing surgical repair under successful general
anesthesia, even after replacing the liver into the abdominal
cavity and lung reexpansion.

Chronic hepatothorax is a rare condition, but its repair
is associated with important anesthetic and surgical chal-
lenges for which this case especially recommends a
preoperative meeting between the anesthetic and surgi-
cal team, the planning of airway approach, endotracheal
intubation, ventilatory pattern, and general and hepatic
hemodynamic monitoring.

We believe that this case presentation is useful to recall
the existence of this rare condition and warn of the possible
anesthetic challenges associated with its repair.
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