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Abstract
Background: Ovarian cancer is the most lethal gynecologic malignancy worldwide and is plagued by a high recurrence rate. Cytoreductive surgery and adjuvant chemotherapy are considered the gold standard treatment for advanced ovarian cancer patients. Hyperthermic
intraperitoneal chemotherapy (HIPEC) is a relatively new option, especially for patients with peritoneal and recurrent disease. Case:
We intend to present a case of a patient with recurrent ovarian cancer managed initially with primary debulking surgery plus adjuvant
chemotherapy and afterward with secondary cytoreduction and HIPEC. Conclusion: Complete cytoreduction remains the ultimate goal
in the surgical treatment of patients with advanced stage ovarian cancer. Moreover, patients would benefit from the use of HIPEC after
the optimal cytoreduction, especially in those with peritoneal metastases. Several studies have shown the utility of HIPEC regarding
disease-free and overall survival after extended debulking surgery.
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1. Introduction
In 2020, newly diagnosed ovarian cancer cases were
estimated to be almost 22,000 with 14,000 deaths to be occurred by this malignancy in the US [1]. Worldwide in
2018, 295,000 women were diagnosed with ovarian cancer
and approximately 185,000 patients died from this lethal
malignancy. These numbers rated ovarian cancer as the
most lethal gynecological malignancy. More specifically,
in the US ovarian cancer accounts for more deaths than all
the other gynecological malignancies combined in 2018 [2].
Due to its indolent clinical course, approximately only
25% of the patients will diagnose in early stage (stage I),
while two thirds of the newly diagnosed patients will have
advanced disease with spread outside of the pelvis. Regarding the patterns of the spread, ovarian metastases can occur
through direct extension to regional tissues (bladder, rectum
for example), through exfoliation of tumor cells to ascites
and into the peritoneal cavity, through lymphatic drainage,
or through hematogenous dissemination. These routes explain all the possible sites of metastases of this malignancy.
Treatment of ovarian cancer patients depends on their
stage and histologic type of lesion and can include primary
or interval debulking surgery with or without hyperthermic
intraperitoneal chemotherapy (HIPEC), neoadjuvant or adjuvant systematic chemotherapy. The gold standard regarding the treatment of these patients remains the complete cytoreduction without any residual macroscopic lesion whenever the cytoreductive surgery is done [3]. There is some
evidence that neoadjuvant chemotherapy may decrease tumor size and consequently, improve surgical outcomes of
the interval debulking surgery. Over-expression of homol-

ogous recombination DNA repair pathways, and breast cancer gene BRCA, are associated with improved outcomes of
this therapeutic strategy. It seems that these genomic factors ameliorate the management of patients with high-grade
serous ovarian cancer offering higher overall survival rates
[4]. In 2018, van Driel et al. [5] reported the results of a
multi-center, open-label, phase III randomized trial about
the utility of HIPEC in ovarian cancer patients who underwent neoadjuvant chemotherapy and interval debulking
surgery. They concluded that patients who received HIPEC
had longer median overall survival compared to those who
were treated with surgery alone (45.7 vs 33.9 months, respectively), without any difference in adverse effects. After
that several studies have demonstrated the utility of HIPEC
in the management of ovarian cancer patients [6], with optimal timing of HIPEC use to be debated [7]. However,
HIPEC use in ovarian cancer patients remains debatable and
many published articles by distinguished scientists question
its safety and utility [8–10]. Furthermore, serous primary
peritoneal carcinoma is almost indistinguishable from primary ovarian tumors as they share similar clinical presentation, histological features, and pattern of spread. Whether
HIPEC is of benefit for the management of the serous primary peritoneal carcinoma has not yet been clarified and
should be addressed in specifically designed trials [11].
Moreover, after the publication of van Driel’s trial several
comments criticize its methods and results [10].
In this article, we present a case of a patient with ovarian cancer who treated primary with an extended debulking surgery followed by systematic adjuvant chemotherapy,
had a recurrence, and were treated with a second cytore-
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duction plus HIPEC. We aim to discuss the possible role
of HIPEC in these patients and to highlight the role of a
Multi-Disciplinary Team (MDT) in the management of this
malignancy.

2. Case presentation
A 49 years old woman, para 0, was referred to our Department of Gynecologic Oncology due to an ovarian mass
found on annually preventive medical examination with
transvaginal ultrasound. Mass from ultrasound was referred
to as solid, with abnormal vascularization. Moreover, the
ultrasound revealed free intraperitoneal liquid, probably ascites. From her family history, it was known that her mother
died of ovarian cancer at the age of 57. Her medical history
included an invasive ductal breast cancer grade 3 stage IA,
BRCA negative, treated 6 years before with partial mastectomy, axillary lymph node dissection, chemotherapy, radiotherapy, and hormonal manipulation with tamoxifen until
one year before.
On physical examination, no palpable mass can be detected from the ovaries. However, it was obvious that the
abdominal cavity was full of ascites. Magnetic Resonance
Imaging (MRI) of the lower abdomen revealed a mixed nature mass arising from the right ovary measuring 5 × 4 × 5
cm, an adequate amount of ascites and multiple peritoneal
metastases, and possible involvement of the right colon.
Upper abdominal CT revealed multiple peritoneal metastases, right diaphragmatic peritoneal lesions, disease on the
liver surface, lesion in the parenchyma of the spleen. Surprisingly, no lymph node involvement (lymph node larger
than 1 cm) has been detected and chest CT was without any
suspicious lesion. Serum levels of CA-125 were found to be
extremely high (CA-125: 2257.6 U/mL), while HE-4 was
calculated to be 877.4 pmoL/L. The patient underwent a
colonoscopy to clarify the possible involvement of the right
colon. Examination revealed pressure outside of the intestinal lumen without infiltration of the epithelium.
After MDT discussion about all the possibilities regarding the patient’s treatment, the patient underwent primary cytoreductive surgery. An extended surgery was performed. The patient underwent a total abdominal hysterectomy, bilateral salpingo-oophorectomy, omentectomy, appendicectomy, pelvic peritonectomy, diaphragmatic peritonectomy, resection of liver surface lesions, resection of
the round ligament of the liver, splenectomy, distal pancreatectomy, extended right colectomy, and pelvic and paraaortic lymph node dissection. Optimal cytoreduction was
achieved (CC = 0). Her final ascites volume was calculated
at approximately 2.5 L. Patient was admitted to the Intensive Care Unit (ICU) postoperative for 2 days and then was
hospitalized for 7 days in our Department with no major
adverse effects to be noticed. During her surgery and her
postoperative care, the patient was transfused with 3 Packed
Red Blood cells (PRBCs), 2 intraoperatively and 1 postoperatively.

Cytology examination of ascites was taken as a standard protocol of our department and was positive for glandular type malignancy. Histological examination revealed
a serous type ovarian carcinoma of both ovaries, appendix,
on the specimen of right colectomy, on liver lesions, on the
spleen, and multiple sites of peritonectomy specimen. Peritoneal cancer index (PCI) was 19. Therefore, the patient
was diagnosed with serous ovarian cancer stage IVB, due
to spleen parenchymal lesion.
She underwent adjuvant chemotherapy with 6 cycles
of carboplatin, paclitaxel, and bevacizumab. The first administration was 34 days post cytoreductive surgery due to
post-operative wound infection.
1 year after the initial surgery, with a Platinum free
Interval (PFI) of 6 months, PET/CT scan revealed recurrent disease on liver surface of segment II and segment
IV, positive celiac trunk lymph nodes, and limited peritoneal metastases mostly on the pelvis. The MDT decided
on a secondary cytoreduction in combination with HIPEC.
Partial peritonectomies, wedge resection for the removal
of surface lever lesions and removal of the bulky lymph
nodes on celiac trunk were perfomed. No residual macroscopic disease was recognized after the secondary cytoreduction and HIPEC administration was performed without
any adverse effects. The closed abdomen technique was
used with a dose of 100 mg/m2 cisplatin and 175 mg/m2
paclitaxel in the abdominal cavity for 90 mins. These regimens were selected by MDT based on our experience and
previously published literature [7,12]. Adjuvant systematic chemotherapy with carboplatin, paclitaxel, and bevacizumab was administrated afterward.
Approximately 1.5 years after the secondary cytoreduction plus HIPEC patient is alive without any recurrence.

3. Discussion
Ovarian cancer, despite all the progress in its treatment, remains the most lethal gynecologic cancer worldwide. Since Vergote and his colleagues reported that patients who suffered from ovarian cancer stage IIIC or more
and were treated with neoadjuvant chemotherapy followed
by interval debulking surgery had the same oncologic result
with less surgical effort, most of these patients in our Gynecologic Oncology Department are managed by this way.
Nevertheless, the ultimate goal independently of the use or
not of neoadjuvant chemotherapy, remains the complete cytoreduction [13].
Intraperitoneal chemotherapy was used several years
before. Interestingly, in 2006 a Gynecologic Oncology
Group (GOG) trial (GOG-172) reported the utility of intraperitoneal injection of cisplatin plus paclitaxel in ovarian cancer patients with some really promising results [14].
This intraperitoneal concept led several scientists throughout the world to use HIPEC in cases of ovarian cancer patients [15]. Hotouras et al. [16] in a systematic review of the
literature included 16 studies and overall 1168 patients and
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concluded that cytoreductive surgery plus HIPEC is associated with some promising results regarding the survival of
patients with recurrence of the disease. From these included
studies, one was conducted in our hospital. It was the first
prospective randomized phase III trial regarding the use of
HIPEC in recurrent ovarian cancer. Survival of patients (n
= 60) that were treated with Cytoreduction surgery (CRS)
plus HIPEC plus adjuvant chemotherapy was almost double
compared to this of patients treated with CRS plus adjuvant
chemotherapy alone (26.7 vs 13.4 months, respectively)
[12]. Regarding the reported in these studies treatmentrelated side effects, those were mainly related to myelosuppression and nephrotoxicity. However, differentiation
between surgical complications and HIPEC remains challenging. The Overall survival (OS) and Progression free
survival (PFS) rates are overall compatible with those reported in the OCEANS, DESKTOP, and CALYPSO trials;
nevertheless, due to the separate designs of these trials, direct head to head comparison is not feasible [17].
Moreover, as we mentioned before, van Driel’s et al.
[5] article was a breakthrough regarding the treatment of
ovarian cancer patients. After that, HIPEC is an option in
patients with ovarian cancer. This article changed the opinion about HIPEC throughout the scientific community [18].
This change was mentioned in a survey conducted through
email sent to Oncologists before Peritoneal Surface Oncology Group International (PSOGI) International Symposium
on Advanced ovarian cancer in 2019. Regarding the utility
of HIPEC, half of the participants answered that there is
a role of HIPEC in ovarian cancer patients undergoing interval debulking surgery and, while almost 70% answered
positively about the utility of HIPEC in the recurrence of
the disease [6].
Despite that aforementioned trend, several distinguished scientists controvert the utility of HIPEC in the
treatment of ovarian cancer patients. Indicatively, Zhang
et al. [19] in a review reported that in recurrent ovarian
cancer HIPEC was associated with improved OS (HR =
0.45, 95% CI: 0.24 to 0.83), but for the PFS no correlation
was observed between HIPEC group and the non-HIPEC
group (HR = 0.55, 95% CI: 0.27 to 1.11). Moreover, Vergote et al. [8] in a review article question the outcome of
OVHIPEC trial. More specifically, the authors mentioned
the contradictory results between OVHIPEC trial and a randomized trial from Lim et al. [20] from Korea. Lim et al.
[20] declared that there was no statistically significant difference for ovarian cancer patients who were treated with
primary debulking surgery between HIPEC and no HIPEC
group regarding PFS and OS. Furthermore, patients treated
with HIPEC had elevated creatinine levels compared to
non-HIPEC group (15.2% vs. 4.3%, p = 0.026). However, they mentioned that there was a favor for the HIPEC
group in PFS and OS regarding patients who were treated
with Neoadjuvant chemotherapy (NACT) and afterward debulking surgery. Additionally, Vergote et al. [8] criticize
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the methods of OVHIPEC trial regarding the number of
included studies, the randomization procedure, the heterogeneity of the results from different recruited centers, and
finally the complete report of adverse effects.
It is obvious though, that further studies should be conducted to enlighten the possible utility and the optimal timing of HIPEC in ovarian cancer patients’ treatment. Moreover, HIPEC should be offered by highly experienced teams
in appropriately selected patients.
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