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Abstract

Diaphragmatic hernias may be either congenital or acquired. Acquired diaphragmatic
hernias generally develop in association with blunt or penetrating thoraco-abdominal
injuries. Iatrogenic diaphragmatic hernias are rare in the literature. Traumatic
diaphragmatic ruptures are diagnosed during the imaging tests performed due to
accompanying organ injuries or during surgery. However, acquired diaphragmatic hernias
developing in the late postoperative period are uncommon, and the difficulties in diagnosis
may result in increased mortality and morbidity. The use of electrocautery and other
electric devices during the release of hepatic ligaments is thought to result in
diaphragmatic hernias in the late period of diaphragmatic injuries that are missed during
surgery.
We describe the diagnosis and the therapeutic course of a case undergoing laparoscopic
right hepatectomy due to hepatic alveolar echinococcosis and taken for emergency surgery
with diagnoses of diaphragmatic hernia and intestinal obstruction approximately 20
months subsequently in the light of the current literature.
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✓ Minor traumas occurring in the diaphragm during surgery may gradually result in hernias.
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✓ The post-hepatectomy DH is an exceedingly rare, but life-threatening condition.
✓ Delayed dıagnosis and treatment may result in severe morbidity and mortality.
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Introduction
The herniation of the abdominal organs into the thorax
may be either congenital or acquired. The acquired
diaphragmatic hernia (DH) occurs either as a result of the
thoraco-abdominal blunt or penetrating injuries, or as
iatrogenic injuries (1). Traumatic diaphragm ruptures are
an uncommon but important condition that may result in
increased mortality due to the difficulties in diagnosis (2).
Diaphragmatic ruptures are rare, occurring in
approximately 3% of all abdominal injuries. Motor vehicle
accidents are responsible for 80-85% of such ruptures, and
penetrating traumas for 10-15% of them (3).
Iatrogenic DH seen in the late period after surgery can
be explained in terms of energy devices such as the
electrocautery equipment causing unnoticed thermal
diaphragm damage during the release of hepatic ligaments,
intestinal loops replacing the resected right lobe after right
hepatectomy, loss of right hepatic lobe support for the
diaphragm, and the negative thoracic pressure during
respiration. Following right hepatic resection, the liver
covering the surface of the right diaphragm is replaced by
the right colon and small bowel. DH development is a
complication that may be rarely seen following liver
resection (4).
The purpose of this study is to discuss the diagnosis and
therapeutic course of a 28-year-old woman with a history
of right laparoscopic hepatectomy due to alveolar
echinococcosis approximately 20 months ago and
subsequently referred to us due to DH, in a poor general
condition and in septic shock, in the light of the current
literature.

Case report
A 28-year-old woman with a history of right
laparoscopic hepatectomy due to a hepatic alveolar cyst 20
months ago presented due to abdominal pain, nausea and
vomiting, respiratory distress, and a generally poor
condition persisting for the previous two days.
On examination, the patient’s general condition was
poor, and confusion was noticed. Defense and rebound
were present in all abdominal quadrants at the physical
examination. Respiratory sounds could not be determined
in the right lung at auscultation. The vital signs were: blood
pressure 90/60 mm/Hg, heart rate: 130/min, and
SaO2:80%. At the laboratory tests, WBC was
32.5000/mm³, Inr: 1.67, Na: 129 mmol/lt, CI: 97 mmol/lt,
albumin: 3.2 g/dl, and creatinine: 0.6 mg/dl.
An air fluid level compatible with the ileus was
observed at the abdominal X-ray (Figure 1). The herniation
of the intestinal loops in the right hemothorax was noticed
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at the abdominal and thoracic CT (Figure 2). The patient
was taken for emergency surgery with the diagnosis of
right DH.

Figure 1. Intensive gas shades at the abdominal x-ray/

Figure 2. The herniation of the intestinal loops to the thorax at
the axial CT

The abdomen was penetrated into with a median
incision above and below the umbilicus. The exploration
revealed that the small and the large bowel segments had
entered the thorax through an approximately 10-cm defect
toward the middle posterior in the right diaphragm (Figure
3). The elimination of the pulmonary pressure and an
improvement in the vital signs was achieved with the
reduction of the herniated organs. An approximately 20-cm
small bowel segment and 30-cm transverse colon segment
were observed to be necrotized (Figure 4).
Small bowel and colonic resection and side-to-side
small bowel and large bowel anastomosis were performed.
The primary repair of the diaphragmatic defect was
performed at the chest surgery clinic, and a tube was
inserted in the right thorax. Following surgery, the patient
was taken to the intensive care unit under intubation. She
was disconnected from the ventilator on the 1st
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postoperative day, and the vital signs and the laboratory
values were stable on day 2, in which she was discharged
from the intensive care unit. The patient started fluid
feeding with the removal of the nasogastric tube on day 3.
The P-A X-ray was normal and the chest tube was therefore
removed (Figure 5). The patient was discharged in a
healthy condition on postoperative day 10.

Figure 3. Diaphragmatic hernia

Figure 4. Necrotized small and large bowel

Figure 5. Postoperative control thoracic x-ray

Discussions
Alveolar echinococcosis is a malignant disease caused
by Echinococcusmultilocularis and it commonly involves
the liver (5). The surgical resection, particularly in the early
stages of the disease, is the only potentially curative
technique for E. alveolaris (6).
The potential risk factors for DH during the hepatic
resection in alveolar echinococcosis and tumors of the liver
include diaphragm invasion, resection, and opening.
Tabrizian et al. reported that DH developed in half of the
patients with tumors greater than 10 cm (4). The size of the
hepatic resection was the most important risk factor for DH
formation in our patient. No visible DH occurred during
the laparoscopic hepatectomy in other studies (7, 8). The
right-side DH may be a surgical complication following
hepatectomy (9). Laparoscopic hepatectomy, a less
invasive technique, was performed in our case.
Dissection at the side of the diaphragm and the use of
electrocautery can lead to the damage of the diaphragm
during surgery. The use of ultrasonic energy devices in
particular can result in the development of a weak point in
the diaphragm (10). Thermal devices may also have caused
damage to the diaphragm in our case. Surgeons must
therefore use thermal and ultrasonic dissector devices with
great care during laparoscopy (11). A diathermy injury
may not be observed during surgery, and such a defect
begins to grow due to the difference in abdominal and
thoracic pressure (12).
Ruptures may be seen anywhere in the diaphragm. A
left-side posterolateral location is reported 3-5 times more
commonly than the right side following blunt traumas in
particular (13). This has been shown to be due to the liver
exhibiting a more protective effect than the stomach and
the colon (14). A less common right-side DH was present
in our case.
Our study of the literature has revealed few patients
with DH following hepatectomy. The mean time for DH
formation after hepatectomy was 19 months. The most
common symptoms of patients at presentation are
abdominal pain in 50% of the cases and respiratory
symptoms in 14% of the cases, while 10% of cases are
asymptomatic. The most commonly herniated organ is the
colon, in 42% of the cases. The reported elective surgery
rate is 47% of all cases, with an emergency surgery rate of
43% (15). In our case, DH developed 20 months after
hepatectomy, and our patient presented under emergency
conditions with abdominal pain and respiratory symptoms.
The herniated tissues were the colon and the small bowel.
All these findings were compatible with those of the
previous literature.

129

Ercan KORKUT et al.
Abdominal and thoracic approach techniques are used
in diaphragm repair. Non-mesh abdominal DH repair is the
most widely used technique in the literature, in 71% of the
cases (15). In agreement with the literature, primary
diaphragm repair with non-absorbable sutures without the
use of mesh was performed in our case.
The best diagnostic imaging technique for DH is
computerized tomography (CT). The sensitivity is high,
but its specificity for the right diaphragm is only 50% (16).
We also used CT for the diagnosis of our patient.
The laparoscopic approach is more suitable, especially
in left DH, and it determines a shorter hospital stay.
However, since the liver represents an obstacle in
laparoscopic surgery, and open surgery is more appropriate
than laparoscopic surgery, open surgery is performed in a
high proportion of cases of right DH and these are not
suitable for laparoscopic repair. Nevertheless, laparoscopic
repair can be attempted in small, non-emergency, elective
hernias. Laparoscopic surgery has also been reported to be
successful in previous studies (17). Laparoscopic surgery
was not done directly in our case, since the vital signs were
unstable and because the patient experienced difficulty in
breathing.
Morbidity and mortality of 66-80% have been reported
in patients with complications of strangulation and
perforation following herniation (18). Due to a
multidisciplinary approach, our patient in septic shock and
a poor general condition was subsequently discharged in a
healthy condition.
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