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Preoperative progressive pneumoperitoneum for 
a giant incisional hernia: report of a case with a rare complication
Correção de hérnia incisional gigante com uso do pneumoperitônio 
progressivo pré-operatório: relato de caso com uma complicação rara
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ABSTRACT
In patients with giant incisional hernias, many anatomical and physiological changes turn hernia repair into quite a challenge. 
The possibility of developing complications as abdominal compartment syndrome after hernioplasty has prompted 
surgeons to seek for technical options. A tempting alternative is to induce progressive preoperative pneumoperitoneum 
(PPP) aiming to adapt the organism to an increase in the abdominal content. We describe the case of a patient with giant 
incisional hernia submitted to PPP complicated by symptomatic pneumomediastinum. Despite being frequently well 
tolerated, it is important to make a point that the induction of PPP may result in severe complications.
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RESUMO
Em pacientes com hérnias incisionais gigantes, a correção da hérnia se torna um desafio devido às diversas alterações anatômicas 
e fisiológicas. O risco de desenvolvimento de complicações como a síndrome de compartimento abdominal após a hernioplastia 
levou à busca por opções técnicas. Uma alternativa viável para evitar essas complicações é induzir pneumoperitônio progressivo 
pré-operatório (PPP) visando adaptar o organismo ao aumento do conteúdo abdominal. É relatado caso de um paciente com 
hérnia incisional gigante submetido à PPP que complicou com pneumomediastino sintomático. Apesar de ser frequentemente 
bem tolerada pelos pacientes, deve-se ter em mente que a indução de PPP pode resultar em complicações graves.
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Introduction
The surgical repair of giant hernias remains a challenge 

for surgeons and may lead to anatomic distortions, intra-ab-
dominal hypertension, abdominal compartment syndrome 
and increased intrathoracic pressure. Many alternatives were 
created to facilitate the treatment of hernias with loss of do-
main.1 Progressive preoperative pneumoperitoneum (PPP) 
is a technique recommended for patients with giant hernias, 
when forced reduction of the content might result in abdom-
inal compartment syndrome.2 We present a case of a patient 
with giant incisional right subcostal hernia who underwent 
PPP and had a rare complication.

Case Report
A seventy-eight-year-old man presented with a giant 

incisional hernia, with loss of domain, in the right hipocon-
drium (Figure 1). It was a result of an urgent open cholecys-
tectomy done one year earlier due to cholecystitis and chole-
cystopleural fistula. 

At the time of admission, he complained of abdominal 
pain and discomfort, which interfered with his daily activi-
ties. His medical history was significant for arterial hyper-
tension and tabagism. On physical examination, a giant unre-
ducible hernia was found in the right hipocondrium, without 
other abnormalities.
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The patient underwent the PPP. Firstly, 1,000 mL of ambi-
ent air was injected into peritoneal cavity and pneumoperitoneum 
was confi rmed by chest x-ray. Then, approximately 2,000 mL of 
air was injected daily according to patient’s tolerance. The patient 
was advised to wear an abdominal support belt in order to dis-
tribute the gas equally in the abdominal cavity. On the 6th day, the 
catheter implantation site revealed signs of infection, thus it was 
removed. From this day on, a pneumoperitoneum was carried out 
through daily abdominal puncture under local anesthesia.

On the 12th day of pneumoperitoneum, during a Val-
salva’s maneuver, the patient complained of severe thoracic 

and facial pain. On physical examination, there was import-
ant subcutaneous emphysema in the neck and face. His vital 
signs were stable and the electrocardiogram showed no ab-
normalities. A chest X-ray revealed signifi cant pneumome-
diastinum (Figure 2). We opted for a conservative treatment, 
with withdrawal of some air through abdominal puncture 
until symptoms alleviation, and the patient was kept under 
close observation.

Three days later, he underwent surgery for hernia repair, 
the pneumoperitoneum was removed and the hernia was re-
duced, resulting in a good outcome (Figure 3).

Figure1. Patient presented with a giant right subcostal incisio-
nal hernia at admission.

Figure 2. Chest x-ray revealed pneumomediastinum and sub-
cutaneous emphysema which also dissected thoracic muscula-
ture. No signs of pneumothorax were seen.

Figure 3. (A) the hernia sac was dissected until the hernia ring was found. The sac was opened and fi ne adhesions were lysed. 
(B) the fi nal aspect of the abdominal wall right after hernia repair.
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Discussion
Diagnosis of incisional hernia requires the study of 

patients’ history and clinical examination. It may present 
itself as asymptomatic or associated with pain (20 to 50%), 
and a prominence is noted in the region of previous sur-
gery suture.

Although incisional hernia is a common surgical com-
plication, its definition has yet to be internationally standard-
ized, which will improve the analysis of the exact prevalence 
and aspects of this comorbidity. A great difficulty that differs 
incisional hernias from abdominal wall hernias is the repair 
process of a laparotomy, which involves several layers of dif-
ferent tissue wall that need to be sutured, positive abdominal 
pressure and decreased tissue perfusion, thus favoring the in-
cidence of this complication.3 

Other surgical and nonsurgical risk factors are involved 
in the etiology of incisional hernias such as obesity, advanced 
age (>65 years), multiple laparotomies, type of incision and 
suture (including the material used), Chronic Obstructive 
Pulmonary Disease and Diabetes.4

 A higher incidence is observed in the first 5 years after 
the surgical procedure, and the late onset usually presents it-
self in a smaller hernia size. The recurrence is common and 
seems to be related with the surgical procedure choosen.5 

In patients with loss of abdominal domain, anatom-
ical and physiological changes tend to complicate her-
nia repair. The immediate reintroduction of the hernia 
content into the abdominal cavity increases abdominal 
pressure and may lead to many complications, such as 
compartment syndrome.6,7

Many techniques are used to attenuate these physiolog-
ical alterations. For more than 60 years,8 PPP was applied to 
progressively increase the capacity of the abdominal cavity, 
improve diaphragmatic function,7 perform pneumatic lysis of 
intestinal adhesion, locate other hernias and reduce turgidity 
and volume of hollow organs.1,2,9-13 In the reported case, the 
pneumoperitoneum facilitated adhesiolysis, reduction of the 
hernia content and closure of the defect. 

PPP is indicated when hernioplasty cannot be performed 
due to loss of domain or when the forced reduction might 
cause abdominal compartment syndrome.6,12 Most compli-
cations related to PPP are self-limited and not life-threaten-
ing. The most frequent complications described are catheter 
dislodgment,1,9,13 port-site infection or bleeding,1,13 hemo-
peritoneum13,14 and accidental insufflation of air in a hollow 
viscera.14 Many complications can be prevented with simple 
measures such as inducing the PPP in the surgical ward, using 
a needle with a protection device, administering prophylactic 
heparin, and monitoring the patient’s vital signs and intra-ab-
dominal pressure closely.1,11,14

Other possible complication is the pneumomediasti-
num, in which air can dissipate through the diaphragm. Ham-
er and Duthie15 described a series of ten patients treated with 
PPP, among which one of them developed pneumomediasti-
num, being this the only report of such outcome. Despite the 
rarity of this complication due to PPP, it is well-described 
in pneumoperitoneum induced for laparoscopy.16,17 In the pa-

tient reported, the abdominal support belt used by the patient 
favored the extreme increase in abdominal pressure and the 
Valsalva’s maneuver triggered the pneumomediastinum. 

Conclusion
PPP is highly recommended for giant hernia repairs 

for their physiological effects in the whole body, but it is not 
harmless as first described8 in 1947 and its complications 
must be taken into consideration during the procedure as well 
as measures should be taken to prevent them.
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