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CASE REPORT

Right‑sided strangulating diaphragmatic 
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Abstract 

Background:  Diaphragmatic hernia involves protrusion of abdominal contents into the thorax through a defect in 
the diaphragm. This defect can be caused either by developmental failure of the posterolateral foramina to fuse prop-
erly, or by traumatic injury of the diaphragm. Left-sided diaphragmatic hernias are more common (80–90%) because 
the right pleuroperitoneal canal closes earlier and the liver protects the right diaphragm. Diaphragmatic hernias in 
adults are relatively asymptomatic, but in some cases may lead to incarcerated bowel, intraabdominal organ dysfunc-
tion, or severe pulmonary disease. The aim of this report is to enlighten clinical doctors about this rare entity that can 
have fatal consequences for the patient.

Case presentation:  We present a rare case of a right-sided strangulating diaphragmatic hernia in an adult Caucasian 
patient without history of trauma. Clinical examination revealed bowel sounds in the right hemithorax, which were 
confirmed by the presence of loops of small intestine into the right part of the thorax through the right diaphragm, as 
was shown on chest X-ray and computerized tomography. Deterioration of the clinical status of the patient led to an 
operation, which revealed strangulated necrotic small bowel. Approximately 1 m of bowel was removed, and latero-
lateral anastomosis was performed. The patient had an uneventful postoperative recovery and was discharged 8 days 
later.

Conclusions:  Surgery is required to replace emerged organs into the abdomen and to repair diaphragmatic lesion. A 
delayed approach can have catastrophic complications for a patient.
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Introduction
Diaphragmatic hernia is a lesion of the diaphragm, 
through which loops of small and large bowel, stomach, 
liver, and spleen may protrude into the thoracic cavity 
of the involved side. This defect of the diaphragm can be 
either congenital or acquired, usually after a blunt trauma 

[1, 2]. Congenital diaphragmatic hernias are often clas-
sified by their position. A diaphragmatic hernia usually 
occurs in the posterolateral portion of the diaphragm 
(Bochdalek hernia), in 85% of cases [3]. In contrast, a 
Morgagni hernia is a defect involving the front part of the 
diaphragm, and this type accounts for approximately 2% 
of cases [4]. Left-sided diaphragmatic hernias are more 
common, because the right pleuroperitoneal canal closes 
earlier and the liver protects the right diaphragm [5].

In the vast majority of cases, diaphragmatic hernias 
are asymptomatic in adults [6]. In 5–10% of affected 
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individuals, signs and symptoms of diaphragmatic hernia 
appear later in life and may include breathing problems 
or abdominal pain [7]. In some of these cases, a dia-
phragmatic hernia may lead to fatal complications such 
as strangulated intestine, intraabdominal organ dysfunc-
tion, or severe pulmonary disease [8, 9].

We report the case of a 50-year-old woman whose 
right-sided diaphragmatic hernia strangulated loops 
of small bowel and who was thus treated via urgent 
laparoscopy.

Case presentation
We present the case of a 50-year-old Caucasian female 
patient who was hospitalized for vomiting and pain in 
the right upper abdomen and the right part of the thorax. 
She was ill-looking. Her vital signs on admission were 
temperature 36.8 °C, heart rate 70 beats per minute, res-
piratory rate 17 breaths per minute, and blood pressure 
120/80 mmHg.

Her body mass index was 20, her tobacco use was 5 
pack-years, and she did not consume alcohol. She was 
married and had two children aged 14 and 19 years. She 
was employed in a bank in Belgium, where she lived per-
manently. She was in vacation with her family in Greece 
at the time of her admission to the hospital.

She was taking no medication and had no other under-
lying disease. Furthermore, her medical history was unre-
markable, without any previous surgical interventions in 
the abdomen or thorax. There was no history of any pre-
vious abdominal or thoracic trauma.

On clinical examination, the abdomen was not ten-
der, even in the right upper abdomen, but the presence 
of bowel sounds in the right hemithorax was revealed 
through stethoscope. There were no findings on physical 
and neurological examination.

The blood tests depicted an elevation of inflammatory 
markers (white blood cell count 16,900/μL, normal range 
3,800–10,500/μL; C-reactive protein 0.1, normal values 
<  0.05) and a slight deterioration of renal function (Ur 
63, normal range 15–50; Cr 1.38, normal range 0.7–1.3). 
The results of all other markers were within normal range 
(hemoglobin 13.6, normal range 13.4–17.4; hematocrit 
43, normal range 41.0–53.8; platelet count 250.000, nor-
mal range 150.000–400.000; serum glutamic-oxaloacetic 
transaminase 30, normal range 5–35; serum glutamic-
pyruvic transaminase 31, normal range 0–55; γ-glutamyl 
transferase 48, normal range 0–50; sodium 137, normal 
range 136–145, potassium 4.5, normal range 3.5–5.1). 
Blood cultures were negative for bacterial growth.

Chest X-ray revealed a right elevation of the dia-
phragm with the presence of small bowel into the right 
thoracic cavity (Fig. 1). Computerized tomography of the 
chest and abdomen was performed and confirmed the 

presence of loops of small intestine into the right hemith-
orax through the right diaphragm (Fig. 2).

Due to deterioration of her clinical status with 
increasing pain in the right upper abdomen and right 
hemithorax, the patient underwent urgent laparoscopy 
12 hours after her admission to the hospital. The opera-
tion revealed strangulated necrotic small bowel inside 
the diaphragmatic hernia. The initial laparoscopy was 
converted into laparotomy. Due to the strangulation, a 
part of the small bowel was ischemic and necrotic. A 
total of 80 cm of small bowel and 10 cm of large bowel 
(cecal) was removed because the necrosis of the intes-
tine was near the ileocecal valve. Laterolateral anasto-
mosis was performed, and the 5-cm wide defect in the 
diaphragm was repaired with interrupted sutures. Dur-
ing the surgical procedure, a chest tube was inserted.

The postoperative period was without any incident, 
and the patient was released in good condition 8  days 

Fig. 1  X-ray, loops of small bowel into the right part of the thorax

Fig. 2  CT scan, right-sided diaphragmatic hernia
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after the operation. After the surgery and during her 
hospital stay, she was receiving intravenous 3 g cefoxi-
tin/day for 3 days, 1.5 g metronidazole/day for 3 days, 
and 4  g paracetamol/day for 4  days. The initial post-
operative intravenous administration of fluids was fol-
lowed by oral feeding after 4 days.

The patient lives permanently in Belgium, and after 
3 months of the operation, she sent findings of computer-
ized tomography in the chest and abdomen showing no 
pathological entity.

Discussion
We report a rare case of a right-sided diaphragmatic her-
nia in a 50 year-old woman without previous history of 
trauma. Clinical examination and imaging of chest and 
abdomen revealed the presence of loops of small bowel 
into the right part of the thorax. Urgent laparoscopy 
revealed the reason for the deterioration of her clinical 
status, as part of the small bowel inside the hernia was 
ischemic and necrotic. Abdominal viscera into the tho-
racic cavity can be developed after injury to the chest 
or due to congenital defect of the diaphragm. Left-sided 
diaphragmatic hernias are more common, because the 
right pleuroperitoneal canal closes earlier and the liver 
protects the right diaphragm [5]. It is extremely rare to 
detect a right-sided diaphragmatic hernia in an adult 
without trauma [5]. Up to 2004, only ten such cases had 
been reported [10–12]. Since 2004, ten more cases have 
been added [13].

Most diaphragmatic hernias are diagnosed in chil-
dren who present with acute pulmonary symptoms [5]. 
It occurs in about 1 in 2200–12,500 live births [5]. In 
contrast to the acute presentation in infants, diaphrag-
matic hernias in adults are relatively asymptomatic [6]. 
The absence of breath sounds and the presence of bowel 
sounds in the chest are typical findings associated with 
diaphragmatic hernia [6, 7].

In most of the cases, the disorder is unexpectedly 
detected on chest X-ray [1]. Due to the low sensitivity of 
chest radiography, diaphragmatic hernias may be con-
fused for other thoracic pathologies, including tension 
pneumothorax, pericardial fat pad, sequestration of the 
lung, mediastinal lipoma, or anterior mediastinal mass 
[1, 14]. The gold standard technique for diagnosis is com-
puterized tomography, which enables clinical doctors 
to evaluate the size, location, and type of diaphragmatic 
hernia [14]. Two studies revealed that computerized 
tomography has a sensitivity of 78% for left-sided hernias 
and 50% for right-sided hernias [1, 14].

The most common symptoms in affected adults include 
chronic dyspnea, chest pain, recurrent abdominal pain, 
postprandial fullness, and vomiting [6, 7]. The lack of 

specific clinical signs may delay the correct diagnosis, 
which can have fatal consequences for the patient. An 
undiagnosed diaphragmatic hernia may lead to stran-
gulated intestine, intraabdominal organ dysfunction, or 
severe pulmonary disease with a mortality rate of 32% [8, 
9].

Carter et al. described the four stages in the develop-
ment of strangulating diaphragmatic hernia, and they 
believe that it is important for clinical doctors to recog-
nize each of these four stages in the eventual develop-
ment of a diaphragmatic hernia [15]: (1) asymptomatic, 
(2) minimal symptoms, (3) obstruction, and (4) strangu-
lation. The stage of obstruction is characterized by severe 
upper abdominal or lower thoracic pain, nausea, and 
vomiting. In the fourth stage, the tension of the symp-
toms is increased, and a surgical intervention is neces-
sary. Most of the patients develop the last complication 
(strangulation) weeks, months, or even years after the 
first diagnosis of a congenital or posttraumatic diaphrag-
matic hernia, as reported by Carter et  al. [15]. In cases 
with diaphragmatic hernia, rapid diagnosis and eventual 
surgical intervention are important. A delayed approach 
can have catastrophic complications for a patient [8, 9].

In our case, the patient was hospitalized for vomiting 
and pain in the right upper abdomen and the right part 
of the thorax, which are the main symptoms depicted in 
literature for strangulating diaphragmatic hernia [6–9, 
15]. Computerized tomography enabled us to evalu-
ate the size, location, and type of diaphragmatic hernia. 
The elevation of the tension of the symptoms led without 
delay to a surgical intervention, which was lifesaving for 
the patient.

Conclusion
We report a rare case of right-sided diaphragmatic her-
nia in an adult who was treated via urgent laparoscopy. 
Despite being rare, this disorder should be recognized, 
examined, and treated appropriately to avoid fatal com-
plications. However, there is no consensus among sur-
geons regarding the timing and the absolute indications 
of a surgical intervention. Early diagnosis is very impor-
tant for the urgent surgical intervention, which remains 
the only curative treatment for diaphragmatic hernia 
associated with strangulated abdominal organ.
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