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A fatal complication of an incarcerated diaphragmatic hernia: pyo-pneumopericardium due to a gastro-pericar-
dial fistula, case report and literature review

INTRODUCTION: The pyo-pneumopericardium is a very rare complication of an incarcerated diaphragmatic hernia.
Usually, it depends on the existence of a gastropericardial fistula and, in most cases, it is a deadly complication.
CASE REPORT: We present the case of a 65 year old man who was admitted to our emergency service with clini-
cal signs of septic shock. With the help of the CT scan a pyo-pneumopericardium and incarcerated diaphragmatic
hernia was diagnosed. He was subjected to emergency surgical intervention with double approach (thoracic and
abdominal), discerning during surgery the existence of a pericardial abscess due to a gastro-pericardial fistula due
to an incarcerated diaphragmatic hernia. The gastric fundus was resected with abolition of the gastro-pericardial
fistula, evacuation of the pericardial abscess, performing the splenectomy (in order to have a better surgical access)
and adequate treatment of the diaphragmatic hernia. Despite the medical efforts, the patient died on the 10th
postoperative day due to septic complications. To our knowledge this is the first case reported in the literature of
gastro-pericardial fistula complicated with pyo-pneumo-pericardium due to an incarcerated diaphragmatic hernia.
In such cases we consider that only by performing a double surgical approach (thoracic and abdominal) we can
provide a proper resolution of the case, also based on the objective situation found during surgery, where the
splenectomy can provide an easier approach to the diaphragmatic hernia.
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Introduction

The pyo-pneumopericardium is a particularly severe dis-
order which is usually terminal. One of the most fre-
quent conditions that can determine the appearance of

a pyo-pneumopericardium is a digestive-pericardial fistu-
la. The gastro-pericardial fistula is an extremely rare com-
plication of a diaphragmatic hernia. Usually it occurs
due to the perforation of the stomach or esophagus into
the pericardial cavity 1. We report the case of a 65-year-
old male admitted to our service with the diagnosis of
pyo-pneumopericardium due to a gastro-pericardial fis-
tula caused by an incarcerated diaphragmatic hernia.

Case presentation

A 65-year-old man presented in the emergency depart-
ment at our hospital with thoracic pain, dyspnea and
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tachypnea, tachycardia, fever and severe fatigue. The
patient had been experiencing constant thoracic pain for
a few months which had worsened in the last week. From
his medical history we noticed that he had not had gas-
tro-duodenal ulcers, or undergone any surgical treatments.
The patient had not previously been diagnosed with a
diaphragmatic hernia. He reported no cough, upper res-
piratory symptoms other than aforementioned dyspnea
and tachypnea, edema or pain in the legs; and no weight
change, diarrhea, jaundice, or joint pain. 
On examination the pain was located in the epigastric
region and was non-radiating; this did not alter with a
change in position or with food intake. His pulse was
125 beats per minute (bpm) and regular, blood pressure
100/85 mmHg, the respiratory rate was 22 breaths per
minute, and an oxygen saturation of 94% while he was
breathing ambient air, the temperature was 38. Cardiac
examination revealed a regular tachycardia and a holosys-
tolic apical murmur, with no appreciable gallop, heave
or thrill. Examination of the lungs revealed rakes at the
left base. The abdomen was soft and non-tender, with-
out abdomino-jugular reflex. The liver edge, which was
palpable, 4 cm below the costal margin, was not tender.
Distal pulses were thread.
At the time laboratory tests were normal except for ele-
vated white blood cells. The results from the enhanced
computed tomography of the thorax and abdomen
showed pericardial effusion and a thickened pericardium
caused by a gastro-pericardic fistula. The electrocardio-
gram showed a normal sinus rhythm, left ventricular
hypertrophy by voltage, subtle PR-segment depression,
and ST –segment elevations. A diagnosis of pericarditis
was made. 

Surgical treatment was performed. We used a combined
surgical approach: a left postero-lateral thoracotomy com-
bined with a median laparotomy. We also carried out a
phrenotomy and pericardiotomy. Intraoperatively we dis-
covered the existence of an abscess in the pericardial cav-
ity. We also found a gastro-pericardial fistula as a com-
plication of an intrapericardial necrosis of the gastric fun-
dus due to an incarcerated diaphragmatic hernia. We
resected the hernia strangulation ring; numerous tissue
and fluid samples were sent for cultures and pathologi-
cal evaluation. We carried out a splenectomy, for a clear
access to the pericardial cavity from the trans-diaphrag-
matic approach because the patient had an enlarged
spleen. A resection of the gastric fundus was performed
and we performed surgery on the diaphragmatic hernia.
At the end of the intervention drainage tubes were insert-
ed in the pericardium, left pleural cavity and abdomi-
nal cavity. 
Despite adequate debridement and antibiotic coverage,
the patient’s fever persisted postoperatively without a
source. Ten days after the surgical intervention, the
patient died.
Written informed consent was obtained from the patient
for the publication of this case report.

Discussion

Pyo-pneumopericardium is a very rare disease. For most
patients it is a fatal condition because of the subsequent
septic shock 2. The main causes of the pyo-pneu-
mopericardium are traumatic and non-traumatic condi-
tions. Non-traumatic conditions are caused by thoracic
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Fig. 1: Postero-lateral left thoracotomy with phrenotomy and peri-
cardiotomy, (A) the gastric fundus is situated intrathoracic, (B) the
great omentum, (C) the strangulation orifice of the diaphragmatic
hernia, (D) the sectioned margin of the diaphragm, (E) the left infe-
rior lung lobe, (F) the pericardiotomy orifice through which a puru-
lent fluid is externalized.

Fig. 2: Median laparotomy with phrenotomy and pericardiotomy, (A)
the left lobe of the liver, (B) the spleen, (C) the abdominal esoph-
agus, (D) the strangulation orifice of the diaphragmatic hernia, (E)
the orifice of phrenotomy and pericardiotomy, intrapericardial abscess,
(F) the necrotic margins of the stomach situated intrapericardiac, the
gastric mucosa.
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diseases: esophagus perforation with or without ulcera-
tive lesions or malignancy of the esophagus, the abdom-
inal source of the pyo-pneumopericardium could be liv-
er abscesses that penetrate the diaphragm, a gastroin-
testinal fistula caused by incarcerated diaphragmatic her-
nias or gastric and intestinal ulcers. A literature review
revealed 44 cases of gastro-pericardial fistulas published
to date 3. A gastro-pericardial fistula may occur due to
a drilling of the wall caused by gastric ulcers, gastric
cancer, incarcerated diaphragmatic hernia or secondary
to surgery of the esophagus and stomach 2. In 2004
Grandhi reported a rare case similar to ours but the dif-
ference was that in his case the patient did not have
associated pyopericardium 4. 
Usually patients with diaphragmatic hernias have no spe-
cific symptoms, which is an important causal factor in
the delayed diagnosis 5. Our patient underwent exten-
sive cardiac and pulmonary testing, but the lack of oth-
er cardiac or pulmonary signs or symptoms, made a diag-
nosis of the source of his thoracic pain unlikely. There
was no evidence of painful rib lesions or costocondritis. 
The distribution of the pain radiating from the back to
the anterior chest wall also made thoracic radiculopathy
(neuropathic pain emanating from a thoracic root nerve
or intercostal nerve) a significant diagnostic possibility.
Chest radiography commonly shows pneumopericardium.
Computed tomography also identifies pyo-pneumoperi-
cardium, and may reveal extravasation of contrast materi-
al in the pericardium. The electrocardiogram only shows
signs of the pericarditis and the ecocardiography shows the
presence of the pericardial collection. 
Usually, a diagnosis of gastro-pericardial fistula is difficult
to determine 6. Modalities used to evaluate a gastro-peri-
cardial fistula do not uniformly reveal a clear diagnosis.
When a gastro-pericardial fistula is suspected, a water sol-
uble contrast agent should be used and barium avoided.
The rationale for the gastroscopy in this condition is ques-
tionable because it may depict the fistula or the associat-
ed lesions, but air insufflation could provoke tension pneu-
mopericardium and consequent cardiac tamponade. 
The mainstay of treatment for gastro-pericardial fistula is
prompt surgery. Successful treatment includes early peri-
cardial drainage by pericardial window and corrective
surgery of the gastric fistula if possible. Other authors rec-
ommend conservative treatment of the gastro-pericardial
fistula, serial pericardiocentesis, antibiotics and parenteral
nutrition 7, however the associated mortality of conserva-
tive treatment is high. In the medical literature there are
only two cases cited of patients that survived after con-
servative treatment 8. 
Surgical intervention is the primary treatment if possible.
It is extremely important to quickly evacuate the pericar-
dial collection for heart decompression, suppression of the
gastric fistula and perform a surgical correction of the
diaphragmatic hernia. Positive outcomes are highly corre-
lated with early correct diagnosis and surgical intervention
even if the mortality of such cases is higher than 85%.

9,10. For patients treated either conservatively or surgically,
the most common cause of death is septic shock, which
is what happened to our patient.
To our knowledge this is the first case reported in the

literature of gastro-pericardial fistula complicated with pyo-
pneumopericardium due to an incarcerated diaphragmatic
hernia. In such cases we consider that only by practicing
a double surgical approach (thoracic and abdominal) we
can provide a proper resolution of the case. Also based on
the reality during surgery, the splenectomy can provide an
easier approach to the diaphragmatic hernia.
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and Pharmacy Târgu Mureş, with funds made available
through internal competition for Scientific Research
Grants 2015.

Riassunto

INTRODUZIONE: Il pio – pneumopericardio è una compli-
canza particolarmente rara di un’ernia diaframmatica incar-
cerata. Di solito la causa del pio – pneumopericardio è
rappresentata dall’esistenza di una fistola gastro – pericar-
dica e nella maggior parte dei casi, è una complicanza mor-
tale.
OSSERVAZIONE PERSONALE: Presentiamo il caso di un uomo
di età 65 anni il quale è stato ricoverato nel nostro servi-
zio di urgenza con segni clinici di shock settico. In segui-
to all’esame di tomografia computerizzata è stata messa la
diagnosi di pio – pneumopericardio ed ernia diaframma-
tica incarcerata. Si è intervenuto chirurgicamente d’urgenza
con doppio approccio (toracico e addominale), in via
intraoperatoria, evidenziandosi l’esistenza di un ascesso peri-
cardico dovuto a una fistola gastro - pericardica formata a
seguito di un’ernia diaframmatica incarcerata. Si è pratica-
ta la resezione del fondo gastrico con la rimozione della
fistola gastro – pericardica, l’evacuazione dell’ascesso peri-
cardico, splenectomia (per avere un accesso chirurgico più
facile) e il trattamento adeguato dell’ernia diaframmatica.
Nonostante gli sforzi medici, il paziente è deceduto nel
giorno 10° post – operazione a causa delle complicanze
settiche. 
Dalle nostre conoscenze, questo è il primo caso presenta-
to nella letteratura di fistola gastroperocardica complicata-
con pio – pneumopericardio a causa di un’ernia diafram-
matica incarcerata. In questi casi consideriamo che solo
praticando un approccio chirurgico doppio (toracico e
addominale) è possibile garantire una risoluzione corretta
del caso; inoltre, a seconda della realtà intraoperatoria,
l’effettuazione della splenectomia può garantire un approc-
cio più adatto al livello dell’ernia diaframmatica.
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