BJR|case reports

Revised:
23 February 2016

Received:
23 November 2015

Accepted:
10 April 2016

Cite this article as:

http://dx.doi.org/10.1259/bjrcr.20150465

Mardighian A, Ercolino GR, Palladino D, Guglielmi G. Spontaneous diaphragmatic hernia with bowel perforation complicated by tension

hydropneumothorax. BJR Case Rep 2016; 2: 20150465.

CASE REPORT

Spontaneous diaphragmatic hernia with bowel

perforation complicated by

tension hydropneumothorax

TANDREA MARDIGHIAN, MD, 'GIULIA ROBERTA ERCOLINO, MD, DIEGO PALLADINO, MD and

2GIUSEPPE GUGLIELMI, MD

'Department of Radiology, University of Foggia, Foggia, Italy

’Department of Radiology, Scientific Institute Hospital “Casa Sollievo della Sofferenza”, San Giovanni Rotondo, Italy

Address correspondence to: Andrea Mardighian
E-mail: andrea_fe@hotmail.it

ABSTRACT

In this case report, we describe a rare case of spontaneous diaphragmatic hernia with perforation of the incarcerated
ascending colon and subsequent formation of tension pneumothorax. A 73-year-old male with a past medical history of
chronic right pleural effusion, restrictive ventilatory impairment and hypertension presented to us for evaluation of severe

right chest pain of few days’ duration and severe dyspnoea. The chest radiograph revealed the presence of a loop of
bowel in the basal right hemithorax with associated air/fluid levels. A CT scan of the chest confirmed the
hydropneumothorax and revealed a right lower lobe ipo-expansion and a flogistic lung consolidation. After surgery, the
patient underwent a contrast-enhanced CT scan of the chest, which showed no abnormal findings.

BACKGROUND

Diaphragmatic hernia occurs frequently. It is a defect in the
diaphragm that allows the abdominal contents to move into
the chest cavity. There are several types of diaphragmatic her-
nias: congenital, extremely rare and due to defective develop-
ment of the diaphragm’s muscular components; secondary
hernia, due to traumas; spontaneous hernia, rare and due to
increased intra-abdominal pressure.

In this case report, we describe a rare case of spontaneous
diaphragmatic hernia with perforation of the incarcer-
ated ascending colon and subsequent formation of
tension pneumothorax.

CASE REPORT

A 73-year-old male with a past medical history of chronic
right pleural effusion, restrictive ventilatory impairment
and hypertension presented for evaluation of severe right
chest pain of few days’ duration and severe dyspnoea.

Upon arrival, he was haemodynamically stable with a
rhythmic heart rate of 98 beats per min, blood pressure of
155/70 mmHg and respiratory rate of 38 per min. His oxy-
gen saturation was 94% on room air.

Physical examination showed that the patient was awake
and orientated but cyanotic and dyspnoeic. Upon ausculta-
tion, it was noted that breath sounds were completely

absent in the right hemithorax and there was diffuse inspi-
ratory/expiratory whooping in the contralateral hemi-
thorax. All these physical findings were predictive of
pneumothorax and the patient was admitted to the depart-
ment of radiology for evaluation.

RADIOLOGICAL FINDINGS

Radiological investigations are usually required to make a
complete diagnosis, assess the contents of the hernia and
evaluate for the presence of any associated abnormality.

The chest radiograph revealed the presence of a bowel loop
at the basal right hemithorax with associated air/fluid levels
(Figures 1-3).

The chest was then examined by way of a CT scan per-
formed without intravenous contrast because of altered
renal values, which showed herniation of the ascending
colon into the right thoracic cavity through a 3 cm antero-
lateral diaphragmatic tear, with bowel wall thickening and
ingested materials in the lumen. Furthermore, the pericolic
fatty tissue was herniated, with some air bubbles in the
pericolic fat. It also confirmed the hydropneumothorax
and revealed atelectasis of the lower lobe of the right lung
(Figures 4-6).

The findings during surgery confirmed the radiological find-
ings. The patient underwent drainage and disinfection of the
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Figure 1. Anteroposterior bedside chest X-ray demonstrating
the presence of a diffuse opacity in the right hemithorax.

-

pleural space because of the presence of faecal content, and the her-
niated colon was replaced back in the abdominal cavity after right
colon resection with ileocolic anastomosis.

After surgical intervention, the patient underwent a CT scan
without intravenous contrast because of altered renal values,
which showed no abnormal findings (Figure 7).

DISCUSSION

Diaphragmatic hernia is often asymptomatic or produces only
mild symptoms; however, it may lead to serious complications
associated with considerable morbidity and possible fatality, such
as intestinal occlusion by incarceration and perforation of the

Figure 2. Anteroposterior sitting chest X-ray demonstrating

the presence of a bowel loop in the basal right hemithorax with
associated air/fluid levels.
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Figure 3. Left lateral sitting chest X-ray demonstrating the
presence of a bowel loop in the basal right hemithorax with
associated air/fluid levels.

bowel into the thorax, pancreatitis owing to strangled pancreas,
rupture of spleen owing to splenic commitment, pneumothorax,
superior vena cava syndrome and cardiac arrest.'

Spontaneous diaphragmatic hernia is an uncommon entity that
accounts for < 1% of diaphragmatic ruptures.” It is usually sec-
ondary to conditions that induce an increase in intra-abdominal
pressure without any evidence of trauma, such as physical exer-
cises, pilates, vomiting, coughing or delivery.’ Although these are
the most common causes, our patient did not report any of them.

Two types of spontaneous diaphragmatic hernia are described:
Type 1, in which the chest wall remains intact, and Type 2, in
which the abdominal structures pass through the chest wall and
the diaphragm.”* Our case fits the description of Type 2 sponta-
neous incarcerated diaphragmatic hernia with ascending colon
perforation, which was complicated by pneumothorax.

The characteristic clinical features of a diaphragmatic hernia are
thoracic and abdominal pain, dyspnoea, nausea and vomiting.”
The case described here came to us for evaluation of thoracic

Figure 4. Axial CT scans, before surgery, in both abdomen and
lung windows demostrate an ascending colon and its pericolic
fat herniation into the right thoracic cavity through a dia-
phragmatic tear associated with hydropneumothorax, atelec-
tasis of the right lower lobe and subcutaneous emphysema.
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Figure 5. Coronal CT scans, before surgery, in both abdomen and
lung windows demostrate an ascending colon and its pericolic fat
herniation into the right thoracic cavity through a diaphragmatic
tear associated with hydropneumothorax, atelectasis of the right
lower lobe and subcutaneous emphysema.

pain and dyspnoea, probably caused by ascending colon incar-
ceration and pneumothorax.

Pneumothorax is caused by the presence of air in the pleural
cavity, “a virtual space” between the lung and the chest wall.

Figure 6. Sagittal CT scans, before surgery, in both abdomen and
lung windows demostrate an ascending colon and its pericolic fat
herniation into the right thoracic cavity through a diaphragmatic
tear associated with hydropneumothorax, atelectasis of the right
lower lobe and subcutaneous emphysema.
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Figure 7. Coronal CT scans, after surgery, in both abdomen
and lung windows demostrate successful reduction of the her-
nia and complete resolution of the hydropneumothorax.
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There are several types of pneumothorax: spontaneous pneumo-
thorax occurs without any antecedent trauma and can be
divided into two types, primary spontaneous pneumothorax,
which occurs without any underlying lung disease, and second-
ary spontaneous pneumothorax, which occurs with underlying
lung disease. Traumatic pneumothorax results from penetrating
or non-penetrating chest injuries. Our patient was affected by
tension pneumothorax. In tension pneumothorax, a “one-way
valve” mechanism causes the intrapleural pressure to exceed the
atmospheric pressure by allowing air to continuously flow into
the lungs but not allowing it to exit, secondary, in our case, to
incarcerated bowel perforation through the diaphragmatic her-
nia.” Furthermore, the pneumothorax was complicated by a past
medical history of chronic right pleural effusion.

CONCLUSION

Here, we have reported an unusual case of spontaneous dia-
phragmatic hernia complicated by ascending colon incarcera-
tion and perforation and presenting as tension pneumothorax.
The cause of the diaphragmatic defect is not clear, although it is
unlikely to be a congenital hernia as it was not documented in
the past medical and radiological history. The cause of the bowel
perforation is also not apparent, as the patient did not have any
previous history of endoscopic procedures, such as a colonos-
copy, or traumatic injury. The patient underwent surgical inter-
vention, with clinical resolution of his symptoms.

FINAL DIAGNOSIS
Spontaneous diaphragmatic hernia with bowel incarceration
complicated by tension hydropneumothorax.

LEARNING POINTS

1. Diaphragmatic hernia is a defect in the diaphragm
that allows the abdominal contents to move into the
chest cavity.

2. There are several types of diaphragmatic hernia:
congenital, extremely rare and due to a defective
development of the diaphragm’s muscular
components; secondary hernia, due to trauma;
spontaneous hernia, rare and due to an increased
intra-abdominal pressure.

3. Imaging techniques, such as X-rays, provide valuable
clues for possible diagnosis of these lesions, but CT scan
is the gold standard.

CONSENT
Patient gave informed consent for this specific study.

3of4 birpublications.org/bjrcr

BJR Case Rep;2:20150465


http://birpublications.org/bjrcr

BJR|case reports

Mardighian et a/

REFERENCES

Brindley GV. Complications

of diaphragmatic hernia.

Arch Surg 1960; 81: 582-90. doi: http://dx.
doi.org/10.1001/archsurg.1960.
01300040066011

Gupta V, Singhal R, Ansari MZ.
Spontaneous rupture of the diaphragm. Eur J
Emerg Med 2005; 12: 43-4.

Ghidirim G, Mishin I, Condratsky E,
Zastavnitsky G. Spontaneous diaphragmatic

rupture: case report and literature
review. Chirurgia (Bucur) 2013;

108: 99-101.

Losanoff JE, Edelman DA, Salwen WA,
Basson MD. Spontaneous rupture

of the diaphragm: case report and
comprehensive review of the world
literature. ] Thorac Cardiovasc Surg 2010;

139: €127-8. doi: http://dx.doi.org/10.1016/j.

jtcvs.2009.05.035

Akbar A, Parikh DH, Alton H, Clarke JR,
Weller PH, Green SH. Spontaneous rupture
of the diaphragm. Arch Dis Child 1999;
81:341-2.

Offman RP, Spencer RM. Incarcerated
diaphragmatic hernia with bowel
perforation presenting as a tension
pneumothorax. West ] Emerg Med 2014; 15:
142-4. doi: http://dx.doi.org/10.5811/
westjem.2013.10.19034

40of4 birpublications.org/bjrcr

BJR Case Rep;2:20150465


http://dx.doi.org/10.1001/archsurg.1960.01300040066011
http://dx.doi.org/10.1001/archsurg.1960.01300040066011
http://dx.doi.org/10.1001/archsurg.1960.01300040066011
http://dx.doi.org/10.1016/j.jtcvs.2009.05.035
http://dx.doi.org/10.1016/j.jtcvs.2009.05.035
http://dx.doi.org/10.5811/westjem.2013.10.19034
http://dx.doi.org/10.5811/westjem.2013.10.19034
http://birpublications.org/bjrcr

