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A B S T R A C T   

Cervical cancer is the fourth most common malignancy in women in the world; however, a substantial portion of 
these malignancies are declining with increasingly sophisticated screening. Unfortunately, recurrent cervical 
cancer has a dismal prognosis and its management continues to be a growing area of research. While the 
foundation of treatment remains platinum-based chemotherapies, new techniques such as HIPEC have been 
evaluated. We present two patients with recurrent cervical adenocarcinoma with peritoneal carcinomatosis who 
were treated with HIPEC during de-bulking surgery with substantial disease-free survival. 

One of our patients had 15 months of disease-free survival before developing biliary metastases and the other 
remains disease free for over 24 months.   

1. Introduction 

An estimated 13,170 new cases of cervical cancer are diagnosed each 
year in the United States, and it is the fourth most common cancer in 
women worldwide (National Comprehensive Cancer, 2021). Squa
mous cell carcinomas, which account for 80% of these cancers, are 
declining with effective screening, though rates of cervical adenocarci
noma have risen in the last three decades. This stark difference is likely 
in part due to less effective identification of adenocarcinomas than 
squamous cell carcinomas by cervical cancer screening. While con
troversy exists as to which histologic type has a worse prognosis, a ma
jority of studies demonstrate that adenocarcinomas have higher rates of 
metastasis and recurrence (Gien et al., 2010). Recurrent metastatic 
cervical cancer develops in 11–64% of women with cervical cancer, 
usually within the first two years of initial therapy completion (Boussios 
et al., 2016). Of these women, about 1% will have peritoneal metastasis 
(Burg et al., 2020). Few case reports describe cervical cancer with per
itoneal carcinomatosis; and of those, even fewer offer feasi
ble interventions. With few molecular targets or actionable mutations, 
platinum-based chemotherapies are the mainstay of treatment for 
recurrent metastatic cervical cancer (Chao et al., 2014; Orgiano et al., 
2016). However, new options have emerged to treat peritoneal 

carcinomatosis from gastrointestinal or other gynecologic malignancies 
(Huo et al., 2015). Hyperthermic intraperitoneal chemotherapy 
(HIPEC) during cytoreductive surgery (CRS) is one of such therapies in 
which high dose intraperitoneal chemotherapy is administered intra
operatively throughout the abdomen to eliminate residual microscopic 
cancer cells (Sugarbaker, 2006). This technique uses heat to enhance the 
effect of intraperitoneal chemotherapy by 3 suspected mechanisms: I) 
heat has more toxicity for cancer tissue compared to non-cancer tissue, 
II) it increases the penetration of the chemotherapy, and III) it increa
ses the cytotoxicity of the chemotherapy itself. Furthermore, when 
HIPEC is used in conjunction with CRS, it has demonstrated more direct 
drug-cancer tissue contact and, in some studies, improved outcomes for 
pseudomyxoma peritonei, colorectal cancer and appendiceal neoplasm 
(Bendifallah et al., 2019; Glehen et al., 2010). While HIPEC has been 
studied in abdominal malignancies, its application to gynecologic ma
lignancies has been studied less until recently. van Driel et al demon
strated that in the setting of neoadjuvant chemotherapy and interval 
debulking in advanced ovarian cancer, HIPEC improved recurrence 
free survivorship compared to non-HIPEC regimens, giving rise to the 
implementation of HIPEC in advanced ovarian cancer (van Driel et al., 
2018). In endometrial cancer with peritoneal carcinomatosis, Delotte et 
al demonstrated clinical safety in the implementation of HIPEC (Delotte 
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et al., 2014). However, not all studies in the literature demonstrate a 
positive response to HIPEC in gynecologic malignancies. Heijkoop et 
al evaluated weekly HIPEC in patients with recurrent cervical cancer 
and demonstrated poor response and survival (Heijkoop et al., 2014). 
Heijkoop et al’s study of 38 patients put an end to further investigation 
of HIPEC for patients with recurrent cervical cancer. While some 
of HIPEC’s results are encouraging in certain advanced gynecologic 
malignancies, its efficacy in cervical cancer with peri
toneal carcinomatosis remains undefined. Here, we present two cases of 
patients with recurrent cervical cancer with peritoneal carcinomatosis 
who underwent HIPEC. Unfortunately, neither of these patients quali
fied for clinical trials at our institution at the time that they under
went HIPEC for recurrent cervical cancer. The choice of which intra- 
peritoneal chemotherapy was used was based on individual circum
stance, chemotherapies that are active in cervical adenocarcinoma and 
prior patient responses to chemotherapies (Sugarbaker et al., 2014). To 
our knowledge, these are the only cases in the literature that describe the 
use of HIPEC in recurrent metastatic cervical adenocarcinoma with 
peritoneal carcinomatosis. 

2. Case presentation 

Our first case is a 35-year-old woman who was first diagnosed with 

stage 1B1 endocervical adenocarcinoma and underwent surgical staging 
robotic assisted radical hysterectomy and bilateral salpingectomy fol
lowed by surveillance (Fig. 3A). Her surveillance was notable for 
physical exams in a facility closer to her home. She had a PET scan 4 
months after resection which was negative for disease recurrence. 10 
months later, she presented with abdominal bloating and was found to 
have an abdominal mass with peritoneal carcinomatosis and malignant 
ascites without disease in her chest. She was initiated on carboplatin/ 
paclitaxel/bevacizumab for 6 cycles. Notably she received carboplati
n instead of cisplatin due to anaphylaxis to fosaprepitant. Her geno
mic testing demonstrated no actionable alterations though identified a 
ARID1A mutation, PIK3CA mutation and PTEN mutation, also her tu
mor was microsatellite stable and the tumor mutational burden was 
low. She had a partial response to chemotherapy with resolution of 
symptoms and ascites though a persistent pelvic mass (Fig. 1a). She then 
underwent cytoreductive surgery with HIPEC with
cisplatin and paclitaxel. The patient had a peritoneal cancer index (PCI) 
of 7 with disease on the pelvic sidewalls, cul-de-sac, and bladder, all of 
which was stripped or ablated with an argon beam. In addition, the 
patient underwent omentectomy, bilateral oophorectomy and appen
dectomy with completeness of cytoreduction 0/1. Afterwards, 3 L 
of plasmalyte were instilled and circulated at 1400 mL/minute. Once 
temperatures were between 42 and 43C, cisplatin 100 mg/m2 

Fig. 1. 1st Patient Pre and Post CRS/HIPEC. Figure A an MRI transverse cross section, prior to CRS/HIPEC, of a bilobed 13.6 cm pelvic mass with small discrete 
enhancing nodules in the right lower quadrant representing metastasis. Figure B is a CT transverse cross section demonstrating no evidence of disease recurrence. 
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and paclitaxel 175 mg/m2 were instilled (Hoppenot et al., 2020). These 
chemotherapies were chosen because of her prior response to platinum 
based chemotherapy. The abdomen was agitated for 90 min and then all 
the fluid was removed via outflow catheters. Following HIPEC, she 
completed 3 more cycles of carboplatin/paclitaxel. She then transi
tioned to bevacizumab maintenance for 13 cycles. She is currently in 
surveillance with CT imaging and exams every 3 months. She remains 
without evidence of disease 24 months since HIPEC therapy. 

Our second case is a 33-year-old woman who was first diagnosed 
with stage IA1 cervical adenocarcinoma. The patient underwent cold 
knife conization with multiple local recurrences. During her course, she 
received a total of 4 cold knife conizations in attempts to preserve 
fertility. Three years after diagnosis with stage 1A1 cervical adeno
carcinoma with positive endocervical curettage and deep
endocervical margins, the patient underwent total 
laparoscopic hysterectomy and bilateral salpingectomy followed by 
adjuvant chemoradiation with cisplatin given high risk feature of close 
margins (Fig. 3B). She started on a surveillance regimen with exams 

every three months. Unfortunately, 16 months into surveillance, the 
patient presented with abdominal distension and pain. CT torso 
demonstrated large volume ascites with extensive peritoneal nodular
ity and omental caking without evidence of disease in her chest. She 
underwent diagnostic laparoscopy and omental biopsy in which pa
thology confirmed recurrent cervical adenocarcinoma. She recei
ved cisplatin/paclitaxel/bevacizumab for 6 cycles with partial 
response, yet had residual peritoneal carcinomatosis (Fig. 2a). Her 
genomic testing sequencing from tumor resection demonstrated 
genomic alterations in FANCC, MLL2 and SMAD4. Microsatellite status 
and tumor mutation burden could not be determined. After a failed 
attempt to qualify for an immunotherapy clinical trial due to the 
adenocarcinoma histology, she received an additional cycle of pacli
taxel and bevacizumab and then underwent cytoreductive surger
y with HIPEC. The patient had a PCI of 26 with disease on the omentum, 
spleen, gallbladder, porta hepatis, lesser curve of the stomach, small and 
large bowel and 2 masses in her pelvis measuring between 12 and 15 cm. 
In addition, the patient underwent cholecystectomy, appendectomy, 

Fig. 2. 2nd Patient Pre and Post CRS/HIPEC. Figure A is a CT transverse cross section, prior to CRS/HIPEC, of a mass occupying the pelvis with peritoneal thickening. 
Figure B is a CT transverse cross section, post CRS/HIPEC, with no mass and resolved peritoneal thickening and no signs of metastasis. 
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splenectomy, omentectomy, bilateral oophorectomy and right sided 
peritoneal stripping. Once all visible disease was removed, 3 L of plas
malyte was instilled with fluid circulation at 1500 mL/minute until fluid 
temperature reached 42-43C. The patient’s mucinous tumor component 
was concerning for being chemo-resistant and 30 mg mitocycin-C was 
used due to its known responses for pseudomyxoma peritonei from other 
disease sites as well as a second or third line agent for cervical cancer. A 
lower dose 75 mg/m2 cisplatin was used due to the patients prior mild 

renal insufficiency during systemic chemotherapy. The patient received 
sodium thiosulfate as a bolus and then as a continuous drip for 6 h 
per weight-based protocol. 60 minutes into the instillation, the patient 
received another 10 mg of mitomycin-C. During this time, the abdomen 
was agitated. All the fluid was drained via outflow catheters after 90 
minutes. She did not receive any adjuvant therapy following HIPEC. 
Surveillance consisted of CT/MRI imaging and exam every 3 months. 
She remained disease free for 15 months from time of HIPEC. 

Fig. 3. Pathology. Figure A is an H&E stain of the pelvic mass from patient 1 taken prior to CRS/HIPEC consistent with cervical adenocarcinoma. Figure B is an H&E 
stain of an omental biopsy from patient 2 taken prior to CRS/HIPEC demonstrating cervical adenocarcinoma. 
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Unfortunately, she developed biliary disease as demonstrated on 
CT torso: new metastatic infiltrative mass/lymph node involving the 
hepatic hilum causing moderate intrahepatic biliary ductal dilation and 
a new focus of peritoneal carcinomatosis. She was started on cisplatin/ 
bevacizumab given the platinum free interval; however, she had pro
gression of disease and was then treated with nivolumab/ipilimu
mab with initial response but then further disease progression. She 
ultimately passed away over 3 years from her initial diagnosis of 
recurrent metastatic disease. 

3. Discussion 

In both of these cases, these women presented with cervical adeno
carcinoma with abdominal recurrences with peri
toneal carcinomatosis after minimally invasive hysterectomy. Based 
on the conclusions drawn in the LACC trial, our patients were perhaps at 
higher risk for distant peritoneal recurrence because they underwent 
minimally invasive surgical hysterectomy (Vergote et al., 2020). 
Furthermore, our second patient with stage 1A1 cervical cancer with 
positive margins, positive endocervical curettage and deep
endocervical margins would have been a candidate for radical hyster
ectomy. Nevertheless, given the rarity of such a presentation, few 
protocols for recurrent cervical cancer with peri
toneal carcinomatosis exist. Much of the management of recurrent cer
vical cancer with abdominal metastases was extrapolated 
from pathways in advanced ovarian carcinoma. While Heijkoop e
t al’s study follows 38 patients with locally advanced cervical cancer, 
their findings may be less applicable to our patients. First, their study 
does not specifically target patients with peritoneal carcinomatosis, 
rather they do not comment on the presence of peritoneal carcinoma
tosis in their patients. Furthermore, our HIPEC protocols greatly dif
fer from those used in Heijkoop et al, the patients discussed in this case 
report underwent a single HIPEC session, while the patients in Heij
koop’s study underwent weekly sessions. Lastly, only 4 of the 38 pa
tients in Heijkoop et al had adenocarcinoma of the cervix as both of the 
patients in our case report. The use of HIPEC in peri
toneal carcinomatosis continues to be an area of intense research
with no single regimen. In particular, the use of bevacizumab around 
the time of HIPEC and cytoreductive surgery remains controversial. 
While King et al demonstrate that bevacizumab is not associated with 
increased morbidity or mortality following CRS/HIPEC, Eveno et al de
monstrate that administration of bevacizumab before CRS/HIPEC re
sults in twofold increased morbidity (King et al., 2020; Eveno et al., 
2014). Lastly, the significant disease reduction after HIPEC must be 
considered in the setting of significant cytoreductive surgery. These two 
cases of recurrent cervical cancer with peritoneal carcinomatosis with 
remission after CRS/HIPEC incite further questions regarding the 
appropriate timing and candidacy for HIPEC that could be evaluated in a 
future prospective study in patients with recurrent/metastatic cervical 
cancer with peritoneal carcinomatosis. 

4. Consultation 

These two cases of recurrent cervical cancer with peritoneal carci
nomatosis with use of HIPEC during de-bulking surgery with significant 
disease survival, 15 months and 24 months respectively, demonstrate a 
possible role for HIPEC in for this disease presentation that does not 
have many treatment options other than platinum-based therapy. This 
opens the door to further investigation of HIPEC in patients with cervical 
cancer with peritoneal carcinomatosis. 

Informed consent 

Each patient and/or the individual’s legal guardian or other person 
with legal authority to act on the individual’s behalf who in this case 
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