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Abstract

Peritoneal cancer is often treated as advanced ovarian adenocarci-
noma, with cytoreduction as the surgical procedure. For peritoneal 
cancer with extensive peritoneal spread, peritonectomy including 
diaphragmatic peritonectomy is often performed for optimal surgery. 
The most common complications are pleural effusion, pneumothorax, 
and endoabdominal collections. However, diaphragmatic hernia is a 
rare complication. We report here, a case of left diaphragmatic hernia, 
a rare complication that occurred nine months post-surgery that in-
cluded diaphragmatic peritonectomy after neoadjuvant chemotherapy 
for peritoneal cancer.
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Introduction

Peritoneal cancer is often treated histologically as advanced 
ovarian adenocarcinoma [1-3] and the major clinical feature is 
that majority of peritoneal cancer cases are in stage III - IV (In-
ternational Federation of Gynecology and Obstetrics (FIGO) 
2014) [4]. Peritoneal spread is a common feature in patients 
with advanced or recurrent ovarian cancer or peritoneal cancer. 
The recommended surgical procedure is extensive standard 
cytoreduction. Since the first report by Griffith et al [5], mul-
tiple retrospective series have shown that survival is inversely 
proportional to residual lesions. A meta-analysis showed that 
maximal cytoreduction improves prognosis and the maximum 
residual tumor diameter should be ideally reduced to the mi-
croscopic level.

Many reports also show that a diameter of residual disease 
that is less than 1 cm has a significantly better prognosis than 
that of 1 cm or more. Furthermore, the prognosis would be 
extremely good when the residual disease is reduced to the 
microscopic level [6-10].

With the goal of better cytoreduction and improved prog-
nosis, extensive upper abdominal surgical procedure, such as 
omentectomy, splenectomy, distal pancreatectomy, diaphrag-
matic peritonectomy, and peritonectomy for pelvic and perito-
neal lesions are recommended [7-11]. While the optimal sur-
gery extent is thus increased, the operation then becomes quite 
invasive, with a concomitant increase in risk of perioperative 
complications such as prolonged operation time, increased 
blood loss, and pleural effusion. Specific complications asso-
ciated with diaphragmatic peritonectomy include pleural and 
pulmonary complications (pleural effusion, pneumothorax, 
lung infection, chest drainage, etc. [10-12]. However, there are 
fewer complications compared with upper abdominal surgery 
associated with diaphragmatic peritonectomy such as splenec-
tomy or distal pancreatectomy leading to pancreatitis, diges-
tive fistulas or abdominal collections [13-15]. Here, we report 
a diaphragmatic hernia with gastric volvulus nine months after 
surgery in advanced peritoneal cancer.

Case Report

A 47-year-old woman complained of abdominal fullness, ma-
laise, and anorexia. The patient’s weight was 49 kg (body mass 
index (BMI) 19.1 kg/m2) and she wasn’t obesity. She had no 
medical history. Abdominal computed tomography showed a 
pelvic mass, ascites, peritoneal spread, bilateral internal iliac 
lymph nodes and para-aortic lymph nodes enlargement. Dysp-
nea due to accumulation of pleural fluid and ascites was ob-
served, and cell-free and concentrated ascites reinfusion thera-
py was performed. Adenocarcinoma was detected from ascites 
and pleural effusion, and the peritoneal cancer was diagnosed 
as clinical progression classification cT3cN1M1a FIGO stage 
IVa (FIGO 2014).

Neoadjuvant chemotherapy was administered with four 
cycles of Taxol (175 mg/m2) and carboplatin (area under the 
curve (AUC) 5) and bevacizumab (15 mg/kg). Radiological 
studies showed decrease of peritoneal cancer and ascites after 
chemotherapy, which was classified as partial response (PR) 
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under the response evaluation criteria in solid tumors (RE-
CIST) classification. The patient received a debulking surgery, 
comprising total hysterectomy, bilateral adnexectomy, right 
hemicolectomy, low anterior resection, and peritonectomy in-
cluding diaphragmatic peritonectomy as extensive peritoneal 
spread was found. Pathological staging classified the tumor as 
ypT3cN1Ma FIGO stage IVa. Thereafter, pan-peritonitis due 
to rectal anastomotic leakage was observed 7 days after the 
operation, and relaparotomy was required. Abdominal irriga-
tion and colostomy were performed. Antibiotic treatment and 
several abscess drainages were subsequently required. On the 
34th day after the first surgery, the patient became afebrile with 
no signs of persistent infection and her weight was 43.5 kg 
(BMI 17.0 kg/m2). She was discharged on the 41st day.

Thereafter, adjuvant chemotherapy was administered with 
only one cycle of a Taxol (175 mg/m2) and carboplatin (AUC5) 
because alcohol hypersensitivity to Taxol was observed, and 
subsequently four cycles of chemotherapy with doxorubicin 
(30 mg/m2) and carboplatin (AUC5) was given.

However, about 2 weeks after the final hospitalization, 
she was re-admitted to the hospital due to abdominal pain and 
vomiting. Abdominal X-rays did not show any apparent intes-
tinal obstruction and fasting infusion management was given. 
As her symptoms improved from the third day after hospitali-
zation, she resumed an oral diet, but she vomited and com-
plained of abdominal pain after 2 days. Abdominal computed 
tomography was then carried out.

Computed tomography examination revealed that the left 
diaphragm was raised in the thorax and the stomach was stray-
ing into the thorax (Fig.1). Neutrophils had decreased to 300/
µL due to bone marrow suppression as side effects of the final 
chemotherapy. Therefore, emergency operation was consid-
ered dangerous. On the same day, an upper endoscopy was at-
tempted to the left diaphragmatic hernia with gastric volvulus 
to restore the stomach to the abdominal cavity, but this was 
difficult.

A gastric tube was inserted, and fasting infusion was ex-
tended until recovery from bone marrow suppression. Finally, 
the operation was performed 15 days from hospitalization. 
During the operation, left diaphragmatic hernia with gastric 
volvulus into the thorax was observed, but there was no cancer 

recurrence. The stomach was restored to the abdominal cavity 
and we could observe the left lung through the diaphragm (Fig. 
2). The diaphragmatic hiatus hernia was repaired directly with 
non-absorbent suture (Fig. 3). At the same time, closure of co-
lostomy was performed. Recurrence were not observed from 
the ascites collected during the operation. After the operation, 
she recovered well and was discharged from the hospital in 
about 2 weeks.

Discussion

For advanced ovarian cancer and peritoneal cancer, delayed 
diaphragmatic hernia is rare as a postoperative complication 
in an extensive upper abdominal surgical procedure for cytore-

Figure 1. CT scan showing the stomach and left diaphragm raised in 
the thorax. CT: computed tomography.

Figure 2. Left lung (white arrowhead) was observed through left dia-
phragm (black arrowhead).

Figure 3. The diaphragmatic hiatus hernia was repaired directly with 
non-absorbent suture.
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duction and few cases have been reported. Furthermore, there 
have been three similar cases of left diaphragmatic hernia in 
the literature. Right diaphragmatic hernia is rare because of 
the liver and diaphragmatic hernia is believed to occur on the 
left side [16, 17].

In the report by Lampl et al [17], after cytoreduction in-
cluding diaphragmatic peritonectomy, diaphragmatic hernia 
subsequently developed while other complications were not 
reported. The cause of diaphragmatic hernia is often related 
to cytoreduction including diaphragmatic peritonectomy and 
intraperitoneal hyperthermia (HIPEC) [18]. There have been 
few reports on an increased risk of diaphragmatic hernia due 
to intravenous adjuvant chemotherapy alone [19]. Increased 
abdominal pressure in conditions such as obesity may result in 
the development of a diaphragmatic hernia.

In this present case, obesity was not observed. However, 
multiple causes led to abdominal pressure increase may be 
considered. First, adjuvant chemotherapy was performed for 
several months and her condition was generally good during 
and after chemotherapy. The patient’s gastrointestinal symp-
tom, such as nausea and vomiting, was controlled very well 
with antiemetics, and these symptoms were therefore classified 
as grade 1 or lower under the Common Terminology Criteria 
for Adverse Events (CTCAE) classification. The patient's in-
crease in weight from additional food intake could have led to 
abdominal pressure increase. Consequently, abdominal pres-
sure increase was not caused by adjuvant chemotherapy alone.

Furthermore, during diaphragmatic peritonectomy in the 
first surgery, the diaphragm had been damaged and the left 
lung could be seen through a hiatus hernia. While the hiatus 
hernia was repaired with 3-0 Prolene suture during the opera-
tion, the possibility remains that the diaphragm was fragile. 
In addition, as adjuvant chemotherapy was performed, this 
could have led to poor healing of the diaphragm, resulting in 
vulnerability of the diaphragm to increased abdominal pres-
sure. Diaphragmatic hernia should be recognized as a possible 
complication which may arise during and after chemotherapy 
in patients who have undergone diaphragmatic peritonectomy. 
In our opinion, there is no revolutionary method for preventing 
diaphragmatic hernia, which is a late postoperative complica-
tion, but if there are similar symptoms in similar cases, strate-
gies for earlier detection are needed.

We report here, a case of delayed left diaphragmatic hernia 
after surgery that included diaphragmatic peritonectomy after 
neoadjuvant chemotherapy for peritoneal cancer. It is a com-
plication that is difficult to predict, however, knowledge of its 
symptoms such as abdominal pain or vomiting can aid in early 
detection of this rare complication.
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