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Introduction

Ovarian cancer was estimated to have the fourth highest 
incidence of all cancers among Korean women aged 15–34 
years in 2017 [1,2]. According to the Korea Statistical Of-
fice, the incidence of ovarian cancer has been increasing 
annually [2]. Primary peritoneal cancer (PPC) is a rare cancer, 
being similar in several aspects to epithelial ovarian cancer 
(EOC). Similar to EOC patients, many patients with PPC are 
diagnosed at advanced stages, and recurrences are common 
after treatment. The standard treatment for advanced EOC 
and PPC is debulking surgery followed by taxane-platinum 
chemotherapy, administered intravenously. Approximately 
10–15% of advanced EOC patients achieve and maintain re-
sponse to treatment. However, in most patients, the disease 
remains persistent after therapy or relapses occur [3]. Finally, 
complete recovery is difficult in patients with recurrent EOC 
and PPC. Therefore, the aim of the treatment is to increase 
the patient’s life expectancy and improve their quality of life 
via palliative care.

In intraperitoneal (IP) chemotherapy, drugs are adminis-
trated directly into the peritoneal cavity through a catheter. 

The theoretical advantages of IP chemotherapy are: 1) drugs 
with high local concentrations may penetrate into small tu-
mor nodules, and drug resistance in cells may be overcome; 2) 
prolonged exposure time may enhance the activity of certain 
classes of drugs; and 3) systemic toxicities may be reduced, 
allowing for greater tolerance to treatment [4]. In the initial 
treatment of EOC and PPC, IP chemotherapy is associated 
with a better survival than is intravenous (IV) chemotherapy. 
However, in cases of recurrence, the advantage of IP over IV 
chemotherapy is still unclear.
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In this study, we report a case of PPC refractory to 5 lines 
of IV chemotherapy. However, after IP chemotherapy with 
paclitaxel–cisplatin, the patient showed improvement, and 
has been progression-free for more than 4 years. This study 
suggests that IP chemotherapy can be effective for patients 
with recurrent EOC or PPC.

Case report

A 52-year-old woman visited a local gynecological hospital. 
An ultrasound and computed tomography (CT) revealed a 
pelvic cystic mass, 8.1×5.3 cm in size, with peritoneal seed-
ing (Fig. 1). The cancer antigen 125 serum level was 52 U/mL 
(normal range, 0–35 U/mL). She was transferred to the Seoul 
National University Bundang Hospital for further evaluation 
and treatment (Fig. 1).

The laparotomy revealed a pelvic tumor, 8 cm in diameter, 
with irregular margins. It was adherent to the peritoneum, 
and did not invade the right ovary. A large amount of ascites 
was also observed. Moreover, seeding nodules were found 
in the pararectal space, pelvic peritoneum, and sigmoid, 
ascending, and descending colon. The patient’s gynecologic 
oncologist performed a hysterectomy, bilateral salpingo-
oophorectomy, bilateral pelvic lymph node dissection, and 
supracolic omentectomy, removing all gross tumor lesions. 
After surgery, no gross residual tumor remained. The his-

tological examination revealed a poorly differentiated PPC; 
therefore, this tumor was categorized as a high-grade serous 
carcinoma. The tumor stage was IIIB.

After the first surgery, the patient received 6 cycles of IV 
paclitaxel and carboplatin. However, she experienced a peri-
toneal recurrence after a month, and underwent secondary 
debulking surgery for tumor removal from the abdominal 
wall, peritoneum, bladder, and bowel serosa. She then re-
ceived 3 cycles of IV topotecan. The chemotherapy regimen 
was chosen based on the physician’s preference because 
there are no known differences between drug efficacy in 
platinum-resistant ovarian cancer. However, immediately 
after topotecan chemotherapy, the patient experienced 
another peritoneal recurrence. She received 3 cycles of IV 
docetaxel, but the recurrent tumor progressed. As the pa-
tient was young and in good overall health, the treatment 
was continued to increase life expectancy. A tertiary debulk-
ing surgery was performed, and the histological examination 
confirmed PPC recurrence. She then received 3 cycles of IV 
cisplatin. However, after a month, the patient experienced 
another peritoneal recurrence in the distal small bowel, and 
seeding nodules were identified in the pelvic cavity. After 
subsequent administration of 3 cycles of IV gemcitabine, the 
development of peritoneal seeding nodules was observed 
(Fig. 2A). The fourth debulking surgery included a small 
bowel resection and anastomosis, and mass excision from 
the small bowel and bilateral pelvic wall. Additionally, an IP 
port for chemotherapy was inserted. Following this proce-
dure, no gross residual tumor remained. Subsequently, the 
patient received 6 cycles of IP chemotherapy with paclitaxel 
and cisplatin, with the following protocol: paclitaxel 135 mg/m2 
IV (D1), cisplatin 75 mg/m2 IP (D2), and paclitaxel 80 mg/m2 
IP (D8).

There has been no recurrence for 4 years and 6 months 
since the end of IP chemotherapy, and we believe that the 
patient has been cured (Fig. 2B).

Discussion

To our knowledge, this is the first patient with refractory PPC 
to achieve long-term recurrence-free survival over 4 years af-
ter IP chemotherapy. In addition, the response of the refrac-
tory PPC to the IP chemotherapy is unique, considering that 
the advantage of IP chemotherapy over IV chemotherapy is 

Fig. 1. Computed tomography images before the first debulking 
surgery, revealing a solid tumor on the right ovary, 8.1×5.3 cm in 
size, with diffuse peritoneal thickening, and infiltration of a small 
amount of ascites in the pelvic cavity and within both paracolic 
gutters.
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unclear for cases of recurrence.
The prognosis of heavily pretreated patients with EOC or 

PPC is poor. The response rates to the following agents are 
low: topotecan, 20%; gemcitabine, 19%; liposomal doxo-
rubicin, 26%; oral etoposide, 27%; docetaxel, 22%; and 
weekly paclitaxel, 21% [5]. Additionally, in the AURELIA trial, 
the addition of bevacizumab improved the progression-free 
survival (PFS) and overall survival (OS); however, the median 
PFS remained 6.7 months [6]. Therefore, the PFS of over  
4 years in the present case is noteworthy.

Many trials have shown the advantage of IP chemotherapy 
as first-line treatment for EOC [7-9]. For example, in the 
Gynecologic Oncology Group (GOG) 172 trial, the OS of 
women with stage III cancer was higher by 16 months after 
IP chemotherapy than after IV chemotherapy (65.6 vs. 49.7 
months, P=0.03) [6]. However, other studies showed insuf-
ficient evidence to support this [10]. Specifically, in the GOG 
252 trial, no significant difference was found in the PFS be-
tween the patients receiving IP and IV chemotherapy [11]. 
Nevertheless, these results demonstrated an overall advan-
tage of IP chemotherapy for EOC and PPC. Although IP treat-
ment is associated with improved survival, it has not been 
widely adopted as a standard of care in both cancer types 
because of concerns about excessive toxicity, difficult logis-
tics, and cost. Therefore, we had considered IP treatment as 
a final option.

Numerous phase I and II trials have evaluated the effect 
of IP chemotherapy for cases of recurrence using various 
drugs. Overall, the response rates to chemotherapy varied 

from 10% to 60%; in pathologically confirmed cases, the 
rates were up to 35%, and in patients with microscopic re-
sidual disease, between 40% and 60% [12]. Nonetheless, 
the effect of IP chemotherapy on survival remains uncertain 
because of the lack of data from randomized trials for cases 
of recurrence. Altogether, these results suggest that IP che-
motherapy may be effective only in a subset of patients, 
rather than in all patients with EOC or PPC. Therefore, it is 
important to identify this subset of patients.

It is not clear if a biomarker can be used to identify this 
subset of patients. One study showed that a decreased 
BRCA1 expression was associated with an improved response 
to IP chemotherapy [13], in contrast to the tumor expression 
of LMAN2, FZD4, FZD5, or STT3A. Moreover, low expres-
sion of APC2 and high expression of FUT9 were associated 
with lower OS after IP than after IV chemotherapy (P≤0.007) 
[14]. In this study, BRCA and other genes were not tested for 
biomarker potential because gene analysis at the time of the 
case occurrence was not covered by insurance, and thus was 
not universally performed. 

Approximately 40% of first recurrences in patients treated 
with IP chemotherapy occur outside the peritoneal cavity 
[15]. Even if the first recurrence is IP, most patients eventually 
experience extra-peritoneal recurrence. However, in this case, 
all the 5 progressions were restricted to the peritoneal cavity.

The fact that this PPC, which does not respond to IV che-
motherapy, showed a good response to IP chemotherapy 
suggests that the tumor was localized and the local con-
centration of chemotherapeutic drugs was higher, although 

Fig. 2. Pelvic computed tomography images showing (A) a size increase in 2 peritoneal seeding nodules after 3 cycles of intravenous 
gemcitabine, in November 2012; (B) absence of new lesions after 6 cycles of intraperitoneal chemotherapy, in March 2013.
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more evidence is needed to support this hypothesis. In this 
case report, recurrences were limited to the peritoneal cavity, 
and the recurrent lesions, which were 2 to 3 mm in diameter 
or smaller, may have experienced significantly higher drug 
exposure due to IP administration than they would with IV 
administration. These lesions can serve as a biomarker of a 
good response to IP chemotherapy.
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