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Running title: Childbearing after HIPEC 

Synopsis: This international survey collects information about pregnancies in women having 

undergone previous cytoreductive surgery and hyperthermic intraperitoneal chemotherapy for 

peritoneal malignancy. 
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ABSTRACT 

Background. Cytoreductive surgery (CRS) and heated intraperitoneal chemotherapy 

(HIPEC) can improve survival in selected patients with primary or secondary peritoneal 

malignancies. With the opportunity for long-term survival, questions about the impact of 

those procedures in fertility in women of childbearing age can be raised.  

Methods. An international survey was performed among all teams participating in the 

International Peritoneal Surface Malignancy Group in order to collect data about pregnancies 

and their outcome in women having undergone previous CRS with adjuvant HIPEC. 

Results. Seven pregnancies were reported after CRS and HIPEC in women treated for 

peritoneal malignancies. All these women conceived spontaneously, most of them within 2 

years after the procedure. They delivered most often by vaginal way after an uneventful 

pregnancy. Their newborns were healthy, except one case of congenital diaphragmatic hernia 

requiring emergent surgery. Two additional uneventful pregnancies were reported after the 

diagnosis of pseudomyxoma peritonei and before CRS and HIPEC, with the support of the 

medical team. Another woman having undergone oocytes retrieval and embryo 

cryopreservation prior to the surgery was mother of twins after the procedure via a surrogate 

mother. 

Conclusion.  Childbearing after cytoreductive surgery and heated intraperitoneal 

chemotherapy is possible in women conserving their genital organs after the procedure. The 

question of fertility should be considered and discussed in women in reproductive age prior to 

cytoreductive surgery and heated intraperitoneal chemotherapy. Different options could be 

offered in this setting. Multidisciplinary decision making involving surgical oncologists and 

fertility specialists is important. 
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INTRODUCTION 

Cytoreductive surgery (CRS) followed by heated intraperitoneal chemotherapy 

(HIPEC) is increasingly accepted as the best therapeutic option in some primary or secondary 

peritoneal malignancies. These procedures result in improved and even long-term survival in 

patients with peritoneal carcinomatosis from colorectal origin, pseudomyxoma peritonei and 

peritoneal mesothelioma [1-4]. 

Peritoneal carcinomatosis from colorectal origin is not frequent among women in 

childbearing age group. It is more common to find young women with pseudomyxoma 

peritonei (PMP), peritoneal mesothelioma, ovarian or appendiceal tumours undergoing 

HIPEC. During CRS for primary or secondary peritoneal neoplasms, an extensive 

peritonectomy is usually performed, with subsequent postoperative adhesions and impaired 

tubal motility. Moreover, the uterus and ovaries are often removed during the procedure. Even 

when they can be conserved, they are bathed into hyperthermic chemotherapy during 30 to 

120 minutes [5-7].  

With the opportunity for long-term survival, the question of fertility and prognosis of 

pregnancy may be raised and no data are available in the literature to inform patients 

regarding these issues.  

The aim of this international survey was to record pregnancies in women having 

undergone a previous CRS and HIPEC. Secondarily, we tried to collect information about 

delivery issues, health of the newborns and fertility. 
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METHODS 

A questionnaire was sent to all surgical teams participating in the International Group 

on Peritoneal Surface Malignancies. Overall, the questionnaire was sent to 79 teams in the 

world that are involved in the management of peritoneal surface malignancies and are 

routinely performing the combined treatment (CRS and HIPEC). They were asked to answer 

if they had any case of pregnancy or miscarriage after CRS and HIPEC and to fill in a detailed 

questionnaire in case of positive answer. 

The questionnaire recorded data about the disease (type of disease, Sugarbaker’s 

Peritoneal Carcinomatosis Index [8]), technical aspects of CRS and HIPEC (type of 

cytoreduction achieved (Table 1) [9], ovarian and uterine conservation, chemotherapy used, 

duration of HIPEC, temperature achieved, maximal temperature reached during HIPEC), 

previous childbearing history, data regarding pregnancy after HIPEC (interval between 

HIPEC and pregnancy, age of the patient, need for assisted medical procreation and type of 

techniques, follow-up of pregnancy and data regarding delivery and newborn health status), 

and data regarding the follow-up of the neoplasm. 

The protocol was approved by the national french authorities regulating confidentiality 

and ethics in medical research (CCTIRS, number 09475; and CNIL, authorization number 

909458). 

This work was supported by a grant from the University Hospital of Dijon and the 

Regional Council of Burgundy 2009. This grant financed sending the questionnaire and the 

administrative costs of submission for ethics and for the national regulatory organism 

regarding confidentiality of data in medical research. No other commercial sponsorship or 

conflict of interest declared.  
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RESULTS 

Seven pregnancies were reported in women having undergone previous CRS and 

HIPEC, with delivery of seven newborns (description of these patients in Tables 2 and 3). All 

these women had undergone genital organs-preserving CRS (only patient 3 had right 

oophorectomy during surgery). Five of them were treated for PMP and two for peritoneal 

mesothelioma; they were all disease-free at the end of the follow-up. Patient number 2 

received a GnRH analogue prior to surgery in an attempt to prevent the follicles from 

maturing and reaching their chemotherapy-sensitive stage. Patient number 4 underwent a 

laparoscopy to assess the possibility of cryopreservation of ovarian tissue which was 

disregarded due to the presence of “jelly belly” around both adnexa. The patient refused 

preoperative oocyte retrieval for in vitro fecundation. At the time of CRS, both adnexa could 

be conserved. No patient received postoperative systemic chemotherapy. 

Two pregnancies were reported after the diagnosis of PMP and before CRS and 

HIPEC, with the support of the medical team. Close monitoring with sonography and 

magnetic resonance imaging was performed in order to enable a premature delivery in case of 

progress of the underlying disease. Both women delivered healthy newborns (in one case 

twins) and then undergone CRS and HIPEC. In one case (the women who delivered twins) the 

pregnancy was obtained thorough in vitro fecundation as she had a problem of infertility (a 

laparoscopy for infertility had permitted the diagnosis of PMP), while the other woman 

conceived spontaneously.  

One case was reported of childbearing via a surrogate mother in a woman who had 

undergone eggs harvesting 2 months prior to CRS and HIPEC for PMP. Her husband was the 

father of the embryos. The eggs were maintained for 4 years before implantation into a 

surrogate mother, which delivered healthy twins.
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DISCUSSION 

The effects of HIPEC in terms of fertility (due to postoperative adhesions or ovarian 

toxicity) are unknown, but it makes sense to think they are adverse. Very few pregnancies 

have been reported after fertility-conserving surgery with associated intraperitoneal 

chemotherapy without hyperthermia [10-13]. These
 
reports support fertility-conserving 

surgery when possible,
 
even in patients with advanced disease. Only one pregnancy after CRS 

and HIPEC has been reported to date [14]. It was a spontaneous pregnancy as it was also the 

case in the seven patients reported here.  

This survey was not conducted systematically to assess fertility; its main objective was 

to discover any pregnancies. We can not estimate the true rate of conceiving as we know 

neither the exact number of pregnancies (risk of pregnancy not reported to the surgical team), 

nor the total number of previously fertile women having undergone CRS and HIPEC in the 

participating centres. Despite asking the surgical teams for their knowledge of patients 

undergoing medical assistance for childbearing after CRS and HIPEC, this was probably 

underreported as surgeons are not directly involved in such a proceeding (although sometimes 

consulted). A bias of declaration may exist in this setting, carrying on an optimistic message 

about fertility.  

However, eight spontaneous pregnancies after CRS and HIPEC are a good reason to 

think that the effect of surgery, heat and chemotherapy on the adnexa and uterus is limited in 

terms of fertility. Pregnancies have occurred as soon as 14 months after the procedure and 

most of them within the following 3 years. Birth control seems warranted in women in 

childbearing age if their reproductive organs were spared during the cytoreductive surgery. 

The question of timing of a pregnancy after HIPEC in an interesting one. Delaying 

pregnancy some years could achieve a longer disease-free period and a lower risk of relapse 

and teratogenic effects of chemotherapy; but it carries an increased risk of age-related 
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infertility. Moreover, the recurrences after PMP do not usually appear in the first year after 

surgery and, even if it was the case, pregnancies may be safe in the presence of these diseases, 

as shown in this and other reports [15, 16]. It is not the same with mesothelioma, in which the 

recurrences are usually earlier. The teratogenic effects of chemotherapy on germ cells are 

well-known. They may cause infertility, miscarriages or congenital malformations. The 

present survey was not designed to assess fertility and no miscarriage after HIPEC has been 

reported, although this report could not capture such information. All newborns except one 

were healthy. We do not know if the congenital diaphragmatic hernia appearing in the child of 

patient 4 was a result of her previous treatment. A period of two years between HIPEC and 

childbearing could be a good compromise between disease-related and childbearing-related 

aspects, although a case by case approach is warranted.  

After intravenous chemotherapy, an increased risk of premature ovarian failure has 

been reported. This is more likely to occur in older women [17]. In the present series, 5 out of 

7 women were under 30 years of age at the time of CRS and HIPEC (and all of them under 

35). It is possible that older reproductive-aged women may have more difficulties to conceive 

or can required assisted medical reproduction techniques. The use of a GnRH analogue prior 

to and during chemotherapy (as it was the case in patient 2) has been suggested in order to 

preserve gonadal function [18]. 

Urgent in vitro fertilization is a promising approach for preserving fertility in cancer 

patients prior to chemotherapy. Current treatment protocols offer a minimal time delay until 

the treatment is started. The ovarian stimulation outcomes are comparable to those of women 

with infertility from other causes [19]. As hysterectomy and ovariectomy are often required 

during CRS, this possibility should be offered to all women in childbearing age before 

undergoing radical surgery for peritoneal neoplasms. Further, retrieving oocytes through a 
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cancer filled peritoneal cavity imparts its own risk of dissemination or port site seeding, which 

may limit the utility of this approach [20]. 

All pregnancies occurred in women with PMP or mesothelioma. These diseases appear 

more frequently in younger people and ovarian conservation is more easily achieved than in 

peritoneal carcinomatosis from colorectal or ovarian origin. Pseudomyxoma peritonei 

syndrome is not rare among women attempting pregnancy and evaluated for infertility [21]. 

That was the case of patient 4, in which the diagnosis of pseudomyxoma was established 

during the workup for infertility. A few cases have been reported of pseudomyxoma peritonei 

diagnosed during pregnancy, most of the times with a good outcome. In this situation it has 

been emphasized the importance of avoiding caesarean section, as the abdominal incision will 

allow for mucinous cancer cells to implant and progress within the abdominal wall and 

parametrial tissues, thus compromising the completeness of CRS and the likelihood of a 

curative result [22]. All patients were treated with mitomycin C and/or cisplatin, which are the 

drugs preferred for those diseases. The effects of other drugs used for peritoneal 

carcinomatosis from colorectal, gastric or ovarian origin remain unknown. 

 

We can conclude that childbearing after cytoreductive surgery and heated 

intraperitoneal chemotherapy is possible. The question of fertility should be raised and 

discussed in women in reproductive age, prior to surgery. Fertility preserving or protecting 

procedures (preoperative treatment with GnRH analogues, oocyte retrieval with in vitro 

fertilization and embryo cryopreservation, cryopreservation of ovarian tissue) could be 

performed. When the genital organs are conserved, women may be able to conceive 

spontaneously. Multidisciplinary decision making involving surgical oncologists and fertility 

specialists is important. 
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