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INTRODUCTION: Intra-thoracic herniation of abdominal organs following diaphragmatic rupture repre-
sents an unusual clinical occurrence that poses great diagnostic difficulty.

PRESENTATION OF CASE: We report a rare case of delayed total hepatothorax caused by a right sided post-
traumatic diaphragmatic rupture in a 67 year old male. Reduction of the liver in the abdominal cavity and
repair of the diaphragm was feasible via a thoraco-abdominal approach. Postoperative chest radiography
showed normal position of the right diaphragmatic border.

g‘g ;frgdgs;na tic rupture DISCUSSION: Characteristics of right diaphragmatic rupture and subsequent complications are reviewed
Hepatothorax with the aim to reinforce physicians’ awareness of this uncommon clinical condition in order to establish
Diagnosis a timely diagnosis and reduce the mortality related burden.

Management CONCLUSION: Surgeons should consider this entity in the differential diagnosis of injured patients expe-

riencing sudden respiratory distress during hospitalization as well as days or months after discharge.

© 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Diaphragmatic injuries are unusual, life-threatening! clinical
conditions occurring after an abrupt increase of intra-abdominal
pressure.2 More specifically they have been reported in 1-7% of
the patients with a major blunt trauma, and 10-15% of the patients
suffering from a penetrating trauma.3* Left sided diaphragmatic
ruptures occur more frequently, with a reported ratio of 25 to 1.3
This preponderance is attributed to the buffering effect of the liver
against external forces in the right hemidiaphragm.?

Intrathoracic herniation of abdominal organs following
diaphragmatic injury is rare® and difficult to recognize.36 Remark-
ably occurs in only 2 out of 10 cases of right diaphragmatic rupture.®
Stomach, spleen and colon are organs more frequently herniated.3
We present a case of a 67 year old male with delayed intra-thoracic
herniation of the entire liver due to a right diaphragmatic rupture
following an isolated blunt thoracic trauma.

2. Case presentation

A 67 year old Caucasian male presented to our department due
to a blunt thoracic trauma after a fall from a height of 2 m. The
patient complained of right chest pain that had been worsened

* Corresponding author at: Primary Health Care Centre of Kissamos, Chania, Code
Postal: 74100, Crete, Greece. Tel.: +30 6937473215.
E-mail address: danyfantakis@med.uoc.gr (D. Anyfantakis).

by deep inspiration. On admission he was haemodynamically sta-
ble. His vital signs were as follows: heart rate, 103 beats/min blood
pressure, 130/90 mmHg; oxygen saturation, 98% while breathing
ambient air; temperature, 36.9 °C. Physical examination disclosed
a slight decrease of breath sounds during pulmonary auscultation
upon the right hemithorax. Initial laboratory work up including
full blood count, renal and liver function tests did not reveal any
abnormal finding.

A chest X-ray on admission showed rib fractures, a small right-
sided hemo-pneumothorax and moderate elevation of the right
hemithorax which was not considered significant (Fig. 1). Com-
puted tomography (CT) thoracic scan confirmed previous findings.
Abdominal ultrasound was normal. An intra-thoracic chest tube
was consequently introduced and hemo-pneumothorax was suc-
cessfully drained.

However, on the fifth hospital day the patient presented a pro-
gressive deterioration of his respiratory status manifested with
dyspnoea along with a significant decrease of oxygen saturation
at 89% while he was breathing ambient air. His vital signs were
as follows: blood pressure, 160/90 mmHg; pulse, 113 beats/min;
respiratory rate, 19 breaths/min. A repeated chest X-ray showed
an increased elevation of the right hemidiaphragm compared to
the chest radiography on admission (Fig. 2). A CT thoracic scan was
consequently performed, showing total displacement of the liver
into the right hemithorax (Fig. 3). The patient was transferred to the
operation room and underwent an exploratory midline laparotomy
with the character of emergency. Intraoperatively was detected
a right sided diaphragmatic rupture and intra-thoracic herniation
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Fig. 1. Antero-posterior erect chest X ray on admission showing rib fractures and a
small right-sided pleural effusion.

Fig. 2. Repeated chest X-ray 5 days after initial presentation showing an increased
elevation of the right hemidiaphragm compared with the image on admission (e.g.
Fig. 1).

Fig. 3. Axial section of thoracic computed tomography demonstrating displacement
of the entire liver into the thoracic cavity.

Fig. 4. Intra-operative image of exploratory laparotomy confirming total hepatic
diaphragmatic herniation with visualization of the lower surface of the liver (white
arrow) through a right sided diaphragmatic defect (black arrow).

of the entire liver (Fig. 4). Mobilization of the liver and relocation
into the abdominal cavity was feasible only after a right thoraco-
abdominal incision (Fig. 5). Suture of the diaphragm was finally
performed and chestdrain was placed in the right hemithorax. After
surgical reduction of the liver in the abdominal cavity and repair of
the diaphragmatic rupture a repeated chest X-ray disclosed normal
positioning of the right diaphragmatic border. Postoperatively, the
patient’s clinical course was uneventful and was discharged home
on the 10th postoperative day without any complication. During a
12 month follow up the patient remained asymptomatic.

3. Discussion

Right sided diaphragmatic ruptures are rare conditions pre-
senting with non specific clinical and radiological findings making
prompt diagnosis challenging.? Interestingly, they are often not
detected early leading to severe complications> associated with
high mortality rates.? Various hypotheses have been formulated for
the delayed presentation of a diaphragmatic rupture.! One of them
suggests the occurrence of a devitalization process of the diaphrag-
matic muscle which may last for several hours or days after the
initial trauma.!"7 The most plausible explanation is that diaphrag-
matic injuries are manifested clinically only after intra-thoracic
herniation of abdominal viscera.*

Fig. 5. Intra-operative image of the right thoracic cavity with visualization of the
upper hepatic surface (arrows).
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Diaphragmatic rupture complicated by intra-thoracic hernia-
tion of an abdominal organ was first described by Sennertusin 1541,
when he performed an autopsy to a patient deceased from hernia-
tion of a strangulated colon through a diaphragmatic defect caused
by a gunshot wood before seven months.!"” Clinical characteris-
tics of the patients with diaphragmatic rupture are silent and non
specific.! In the acute phase patients are usually admitted to the
emergency setting with co-existing injuries that may obscure the
diagnosis.2 Thoracic pain, cough, tahypnea and dyspnoea are the
most commonly reported symptoms.!® Hepatothorax represents
a rare and severe complication of right diaphragmatic rupture.®
Remarkably, a systematic literature review performed by Rashid
etal.,, disclosed a total number of 13 right sided diaphragmatic rup-
tures reported in the medical literature.! Hepatothorax and more
specifically herniation of the right hepatic lobe occurred in only 6
out of 13 cases reported.! Herniation of the liver in the thoracic
cavity may compromise pulmonary and cardiovascular functions
by causing severe atelectasis of the right lung and tension of the
mediastinum.?

Chest radiography represents the basic investigation for the
diagnosis although it presents low sensitivity and specificity.3
Its preoperative diagnostic value is limited in the presence of
haemothorax or a right sided diaphragmatic defect.® Computed
tomography abdominal and thoracic scans remain highly specific
tools!® for the establishment of a preoperative diagnosis in the
acute care setting. For this reason, when a right diaphragmatic
rupture is suspected, abdominal CT should be directly performed.3
Surgical repair of hepatothorax should be urgent and consists of
liver reduction and repair of the diaphragmatic defect through
a trans-thoracic or trans-abdominal approach.? The use of inter-
rupted or continuous non-absorbable suturing along with the
intra-thoracic placement of chest tubes represents the classical
strategy.>

4. Conclusions

Here we presented a case of delayed right diaphragmatic rup-
ture complicated by a severe total hepatothorax. Asymptomatic
clinical picture during hospitalization delayed diagnosis.

Preoperative detection of a diaphragmatic rupture is crucial for
prevention of life-threatening complications such as hepatothorax.
For this reason physicians have to cultivate a ‘detective judgment’
for rare conditions!! and maintain a high level of clinical suspicion
when they encounter patients with sudden onset of respiratory dis-
tress or upper abdominal symptoms days, months or years after a
minor blunt thoracic or abdominal trauma.
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