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Diaphragmatic Hernia with Gastric Volvulus and Complete Diaphragmatic Hernia with Gastric Volvulus and Complete 
Gastric Outlet ObstructionGastric Outlet Obstruction
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A combination of Cytoreductive surgery (CRS) along with hyperthermic intraperitoneal chemotherapy 
(HIPEC) considers a crucial approach in treating designated patients with alimentary and gynecological 
malignancies with the involvement of the peritoneal cavity. The foremost frequent surgical complications 
are leakage, digestive perforations, fistulas, intestinal obstruction, abscess, and peripancreatitis. This report 
presents a case of a patient with a late acquired herniation of guts through the diaphragm after CRS and 
HIPEC that were already done 6 months back. A 26 -year- old male previously treated with CRS and 
HIPEC for testicular mesothelioma with peritoneal involvement, was admitted to our unit with the 
diagnosis of gastric outlet obstruction. His CT scan illustrated a left diaphragmatic hernia involving the 
stomach and splenocolic flexure. Each denudation of the diaphragmatic serosa throughout CRS which 
typically occurs during the surgical operation in a combination of the HIPEC heat can explain such 
complication. The herniation is extremely uncommonly diagnosed after CRS and HIPEC. Surgical 
techniques for hernia repair can be done by direct suturing of the defect or closure with artificial or 
biological tissue, each technique is a potential surgical technique for repair with reliable long-run results. 
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CASE REPORT

INTRODUCTION

Diaphragmatic hernia post-CRS and HIPEC surgeries for some 
gastrointestinal and gynecological tumors are rare but it could be 
a life-threatening complication that needs efficient and prompt 
intervention and management.

Diaphragmatic hernia (DH) is a defect within the diaphragm 
that leads to protrusion of abdominal contents and organs into 
the thoracic cavity. It can be a congenital hernia, which is the 
most common type, however, it can be acquired.1 There are 
various causes for acquired diaphragmatic hernia but mostly 
it occurs following blunt or penetrating trauma which leads to 
diaphragmatic rupture and as a sequelae herniation of the ab-
dominal content may follow. Moreover, there are cases reported 

that acquired DH can also occur by iatrogenic causes or sponta-
neously.2 

Complications of diaphragmatic hernia include acute obstruc-
tive symptoms, diaphragmatic rupture, cardiac tamponade, 
respiratory failure, strangulation, and incarceration.1,3 Even 
though, acquired DH is a rare situation but it can be considered a 
life-threatening situation when incarceration and strangulation 
occurred with nearly an overall mortality reach up to 31%.4

In acute settings, the treatment of acquired diaphragmatic her-
nia needs efficient resuscitation to the patient.2 The next step in 
the management is surgical which is typically done by primary 
closure,5 yet, in cases where primary closure with non-absorbable 
sutures is not possible an alternative with mesh repair can be 
used due to the size of the defect.5
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Peritoneal carcinomatosis that could be a result of gynecologi-
cal or colorectal malignancies has been considered in the past as 
a lethal clinical situation, also had been regarded as an exclusion 
criterion for performing resective surgery.6 Parietal and visceral 
peritonectomy as a cytoreductive approach along with hyper-
thermic intraperitoneal chemotherapy (HIPEC) is an efficient 
treating approach for selected cases with gastrointestinal and 
gynecological malignancies having peritoneal spread. 

The main purpose of cytoreductive surgery (CRS) is to achieve 
complete macroscopic cytoreduction (CC-0/1) as a precondition 
to be able to apply HIPEC. The classification of residual disease 
is mainly obtained intraoperatively by using the completeness 
of cytoreduction (CCR) score. When mentioning CCR-0 this 
will indicate no visible residual tumor, moreover; CCR-1 residual 
tumor nodules 2.5 mm, CCR-2, and CCR-3 indicate residual 
tumor nodules between 2.5 mm and 2.5 cm and equal or more 
than 2.5 cm, respectively. If we have a score of CCR 0 or 1, the 
performance of HIPEC can through an open or closed abdo-
men approach.7 To circulate the chemotherapy a special pump 
is needed via several catheters applied into the peritoneal cavity. 
It’s important to keep the intraperitoneal temperature in between 
41°C to 43°C. We can use several drugs for HIPEC for instance: 
(Cisplatinum, mitomycin C, oxaliplatin, irinotecan, etc.).8 After 
the operation, the most frequent complications that can happen 
are mainly abscesses, anastomotic leakage, fistulas, and digestive 
perforations. A review of the literature showed that only three 
patients had diaphragmatic hernia secondary to CRS.9

CASE REPORT

A 27-year-Emirates, college graduate man, no previous medical 
history, was previously diagnosed with left testicular mesothelio-
ma in October 2018, who underwent cytoreductive surgery with 
hyperthermic intraperitoneal chemotherapy (CRS-HIPEC) in 
April 2019 with 4 cycles of chemotherapy (Cisplatin, Pemetrexed, 
and Bevacizumab), referred to the Department of General Sur-
gery in Al Qassimi Hospital in September 2019, due to repeated 
vomiting with sudden severe abdominal distension and absolute 
constipation and failure to thrive. On Physical examination, the 
patient was afebrile, Pulse rate 112, maintaining normal blood 
pressure 126/78, and he was dehydrated. The abdomen was dis-
tended with a positive bowel sound, on chest auscultation, there 
was diminished air entry on the left chest wall. Furthermore, in-
vestigations showed, WBC count was 16.5, CRP 215, and Hg level 
was 15. Resuscitation is done with 2 wide bore iv cannulas and 
NG tube insertion. CXR was done and it showed gastric shadow 
with air-f luid level herniated through the left hemidiaphragm, 
for further investigations. Followed by a gastrografin swallow 
study through the NG tube, it showed distortion of the gastric 
anatomy with organoaxial volvulus and complete gastric outlet 

obstruction (Fig. 1). 
After resuscitation, the patient as taken for emergent surgery 

which was started by laparoscopic exploration where the stom-
ach was found upside down in the thorax, with part of small 
bowel and colon, and evidence of partial ischemia of the stomach 
wall. Later on, the surgery was converted to open laparotomy due 
to the incarceration of the stomach in the thorax, as it was not 
possible to be pulled down in the abdominal cavity due to adhe-
sion to the left lung tissue and despite extending the hernia wall 
in the diaphragm (Figs. 2~5). 

A midline laparotomy was done, the abdominal cavity was 
opened, then reduction of the herniated organs from the chest 
cavity was done, later the diaphragmatic defect was closed in 
two-layer with non-absorbable sutures and a protective gastros-
tomy tube was placed and fixed to the abdominal wall. Then ir-
rigation was done with Dermacyn and a left-sided chest tube was 
inserted under vision.

Finally, closure of the abdominal wall was done in layers and 
then the skin was closed by with skin clips. 

DISCUSSION

Combination therapy of CRS and HIPEC in selective patients 
with peritoneal spread with gastrointestinal and gynecological 
malignancies became a new feasible therapy that achieves prom-
ising results in terms of prognosis, with an acceptable morbidity 
rate, compared to palliative systemic chemotherapy in the past 
in patients with regional intraperitoneal cancer spread.6 The pri-
mary goal of this therapy is to resect as much as possible of the 

Fig. 1.Fig. 1. A large cystic structure is seen with air-fluid level, with NG tube 
seen inside suggesting distended stomach suspected pushing the dia-
phragm upward.
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macroscopic tumor and to destruct the remaining microscopic 
tumor by using cytotoxic chemotherapeutic agents and hyper-
thermia.6

However, the most frequent postoperative complications as-
sociated with this combination therapy are anastomotic leakage, 
digestive perforations, fistulas, intestinal obstruction, abscess, 
and peripancreatitis. Yet, diaphragmatic hernia post-CRS and 
HIPEC therapy is rarely diagnosed. In the review of the litera-
ture, only three cases of diaphragmatic hernia post-CRS and 
HIPEC therapy are reported.9 The first post-surgical complica-
tion described in the literature was reported by Laterza et al. in 
2009, in a 70-year-old patient diagnosed with malignant meso-
thelioma of the peritoneum. The patient developed a colobron-
chial fistula which besides was aided by a diaphragmatic defect 
after CRS and HIPEC therapy. 

In the literature review reported by Youssef H et al. in 2005, 
where the Kaplan-Meier statistical method showed that 5- and 
10-years overall survival predicted was 69% and 57%, respec-
tively. Furthermore, in a comparison between 289 patients who 
underwent complete cytoreduction where the 5 and 10-year pre-

dicted survival was 87% and 74% and 152 patients who had major 
tumor debulking, predicted survival was respectively 34% and 
23%.10

Parietal peritonectomy surgery in the area of the diaphragm 
by using the cautery can partially injure the muscular tissue, 
resulting in possible adjacent lesions with a thin muscular layer 
that can lead to subsequent defect formation due to electroco-
agulation and hyperthermia effects as it considered a primary 
responsible cause. Furthermore, prolongation of the healing of 
the defect by the cytotoxic effect of the HIPEC and elevated ab-
dominal pressure during HIPEC which will further stretch the 
diaphragm can further contribute in hernia development.7

The definitive treatment for a diaphragmatic hernia is surgery, 
where urgent surgery is only for symptomatic patients compared 
with asymptomatic patients where surgery can be delayed days 
or years later according to the patient’s status. Primary closure 
with non-absorbable sutures is the main principle in repairing 
the small diaphragmatic defects with interrupted stitches is the 
best way to close the small defect. Taking into consideration 
tension-free closure with maintaining good blood supply to the 
margins. While in a case with large diaphragmatic defect or 
muscle weakness, the synthetic or biological xenogeneic materi-

Fig. 2.Fig. 2. Tight diaphragmatic defect with evidence of partial ischemia of 
the stomach wall and part of small bowel and colon herniating through 
the defect.

Fig. 3.Fig. 3. Extension of diaphragmatic defect to allow content reduction.

Fig. 4.Fig. 4. Post-trial reduction of the defect during laparoscopic surgery.

Fig. 5.Fig. 5. Content reduction and diaphragmatic repair after open laparotomy.
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als is the best way for repairing as the primary repair can lead to 
excessive tension. Also, mesh placement between the layers of the 
peritoneum should be considered because adhesions between the 
synthetic graft and organs can result after an operation, thereby 
in the patient that underwent CRS with total diaphragmatic 
peritonectomy mesh should not be used.6

CONCLUSION

Even though diaphragmatic hernia complication is rarely 
diagnosed with post-CRS and HIPEC therapy compared with 
other postoperative complications, it should be considered when 
preforming peritonectomy, especially in the upper quadrant in 
association with HIPEC. Whenever this complication is encoun-
tered surgery is the only best choice for symptoms resolution and 
for a better quality of life.
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