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Introduction

Mutations in breast cancer (BRCA) genes are correlated with 
an increase in the risk of breast, ovarian, tubal, and peritoneal 
cancers. Premalignant dysplasias within the fallopian tubes 
have also been linked to BRCA gene mutations. The preva-
lence of BRCA mutations in the general population ranges 
between 0.07 and 0.24% for BRCA-1 and 0.14 and 0.22% for 
BRCA-2 (1). Genetic counseling and risk-reducing surgery, 
including prophylactic bilateral salpingo-oophorectomy and 
mastectomy, are often recommended in BRCA carriers. The 
median recommended age for prophylactic salpingo-oopho-
rectomy in BRCA carriers is before the age of 40 years (in USA, 
before 35 years, while in Europe, before 40 years) or certainly 
after completion of family (2, 3).
Primary peritoneal cancer is an aggressive malignancy that 
cannot as yet be diagnosed early with screening tests. At pres-
ent, the median age of peritoneal cancer diagnosis is 63 years, 
ranging from 44 to 74 years (4). The median survival rates vary 
from 11.3 to 17.8 months (5). Prophylactic salpingo-oophorec-
tomy is used for cancer risk reduction in BRCA gene carriers 
and leads to decrease of ovarian/tubal/peritoneal cancer risk to 
3.5-4.3% and breast cancer risk to 30-40% (1, 6). In a more opti-

mistic study, prophylactic salpingo-oophorectomy was shown 
to be more effective in preventing ovarian, tubal, and breast 
cancers, with low surgical morbidity and complications includ-
ing hematomas, cardiac arrhythmias, and injury of adjacent 
organs such as the bladder, ureters, and intestines (4). More 
specifically, in the above study, 3.4% of patients developed 
breast cancer and 0.8% developed peritoneal cancer. However, 
the follow-up period of that study was small (22 months) (4).
The aim of this report is to present a review of cases with 
peritoneal cancer after prophylactic bilateral salpingo-oopho-
rectomy and to discuss the possible etiology of this rare entity 
as well as the possible changes in the management of such 
patients.

Material and Methods

We retrieved the included studies in our narrative review after 
performing an extensive electronic search in the PubMed 
(09/26/2015), Scopus (09/26/2015), and Cochrane (09/26/2015) 
databases. The search strategy adopted included the com-
bination of the key words “BRCA” AND “peritoneal” AND 
(“carcinoma” OR “cancer” OR “neoplasm”). The reference 
list was also hand-searched for additional studies. Studies 
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written only in the English language were included. The report-
ing data on primary peritoneal cancer in BRCA carriers after 
prophylactic bilateral salpingo-oophorectomy of the retrieved 
studies were regarded as includable for this review. Abstracts, 
commentaries, review articles, conference papers, animal 
studies, and editorials were not included in this review.

Results

A total of 93 and 100 studies located in the PubMed and Scopus 
searches were retrieved, respectively, of which 13 studies met the 
inclusion criteria of our review (2, 4, 7-17). No further studies were 
retrieved from the Cochrane database. Two additional studies 
were found through hand-searching of references (18, 19). The 
search strategy followed is depicted in Figure 1 (flow diagram).

The major characteristics of the studies included in our review 
(demographics, publication type, histological type, type of 
BRCA gene, type of prophylactic surgical treatment, interval 
from initial prophylactic surgical treatment, and interval from 
initial prophylactic surgical treatment to detection of peritoneal 
cancer [in months]) are presented in Table 1.

Nine prospective studies, five retrospective studies, and one 
case report were included in the study. The total number 
of patients who underwent prophylactic bilateral salpingo-
oophorectomy was 1830, of whom 28 had peritoneal cancer 
(1.53%). The age of the included patients ranged from 48 to 61 
years. BRCA-1 was present in 9 out of 28 patients and BRCA-2 
in 2 patients, while the type of BRCA was unclear in 17 patients. 
Salpingo-oophorectomy was performed in 23 out of 28 patients, 
while oophorectomy was carried out in 5 patients. The interval 
from initial risk-reducing surgical treatment to the presentation 
of peritoneal cancer ranged from 12 to 84 months. Regarding 
the histological type, this was mentioned in only 5 studies, but 
serous type was mentioned for all patients.

Discussion

For many years, it was believed that the ovarian and peritoneal 
epithelia share a common embryonal (mesonephric) origin. 
However, ovarian and primary peritoneal cancers are histo-
logically similar to the Mullerian epithelium. For this reason, 
another peritoneal cancer etiology theory suggested that pri-
mary ovarian epithelial, tubal, and primary peritoneal cancers 

Table 1. Published cases of primary peritoneal cancer in BRCA carriers after prophylactic surgical treatment

						      Interval from 
		   				    initial prophylactic 
						      surgical treatment  
		  No. of	 Age of	 Type of		  to detection of  
First author, (ref) 		  patients	 patients	 BRCA	 Type of prophylactic	 peritoneal cancer 	 Histological 
country	 Publication type	 (%)	 (in years)	 genes	 surgical treatment	 (in months)	 type

Bacha et al. (4) Brazil 	 Retrospective study	 1/119 (0.8)	 NR	 BRCA-1/2	 Salpingo-oophorectomy	 NR	 NR

Reitsma et al. (2) 	 Prospective study	 1/303 (0.3)	 NR	 BRCA-1	 Salpingo-oophorectomy	 50.4	 NR 
Netherlands 	

Rhiem et al. (8) 	 Retrospective study	 1/175 (0.6)	 59	 BRCA-1	 Salpingo-oophorectomy	 26	 NR 
Germany 	

Powell et al. (7) USA 	 Prospective study	 2/111 (1.8)	 NR	 BRCA-1/2	 Salpingo-oophorectomy	 12 and 84	 Ovarian origin

Rabban et al. (9) USA 	 Retrospective study	 2/89 (2.2)	 NR	 BRCA-1/2	 Salpingo-oophorectomy	 22 and 62	 Serous carcinoma

Carison et al. (11) USA 	 Prospective study	 5/19 (26.3)	 NR	 BRCA-1/2	 Salpingo-oophorectomy	 NR	 NR

Kauff et al. (12) USA 	 Prospective study	 3/325 (0.9)	 NR	 BRCA-1	 Salpingo-oophorectomy	 Median: 16	 NR

Maehle et al. (10) 	 Prospective study	 3/49 (6.1)	 NR	 BRCA-1/2	 Salpingo-oophorectomy	 NR	 Serous carcinoma 
Norway 							     

Hill et al. (13) Canada 	 Case report	 1	 56	 BRCA-1	 Oophorectomy, 	 60	 Serous papillary 
					     hysterectomy		  adenocarcinoma 

Meeuwissen et al. (18) 	 Retrospective study	 1/152 (0.6)	 61	 BRCA-1	 Salpingo-oophorectomy	 14	 Papillary 
Netherlands 							       serous carcinoma

Powell et al. (14) USA 	 Retrospective study	 2/67 (2.9)	 NR	 BRCA-2	 Salpingo-oophorectomy	 60	 NR

Kauff et al. (15) USA 	 Prospective study	 1/98 (1)	 NR	 BRCA-1/2	 Salpingo-oophorectomy	 16.3	 NR

Scheuer et al. (16) USA 	 Prospective study	 1/233 (0.4)	 48	 BRCA-1	 Salpingo-oophorectomy	 NR	 NR

Colgan et al. (17) 	 Prospective study	 1/60 (1.6)	 NR	 BRCA-1	 Oophorectomy	 NR	 NR 
Canada 	

Tobacman et al. (19) 	 Prospective study	 3/29 (10.3)	 NR	 BRCA-1/2	 Oophorectomy	 NR	 NR 
USA	

Ref: reference; USA: United States of America; No.: number; NR: not referred; BRCA: breast cancer
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are all Mullerian in origin, and they are now considered to be 
a single disease entity. The majority of these cancers originate 
from the fimbriated end of the fallopian tube, but some of them 
derive from components of the secondary Mullerian system 
(20). It is thus believed that the etiology of such a rare cancer 
could be found in the fallopian tube remnants after prophylactic 
salpingo-oophorectomy. Compared to ovarian cancer, primary 
peritoneal cancer is characterized by loss of heterozygosity 
at chromosomal loci as well as overexpression of the human 
epidermal growth factor receptor 2 (HER2) oncogene on immu-
nohistochemical analysis (21).
Primary peritoneal cancer is a rare malignancy mimicking 
ovarian cancer. In BRCA carriers, the lifetime risk of presenting 
with primary peritoneal cancer has been estimated to be 1.3%, 
and this risk should be explained when counseling patients 
for prophylactic salpingo-oophorectomy (22). This was also 
found in the present review, which demonstrated that the 
risk is around 1.53%. It has been shown that BRCA carriers 
are diagnosed at a younger mean age than patients without a 
mutation (60 versus 70 years), but the overall median survival 
is in favor of the BRCA carriers (148 versus 41 months) (22). 
Primary peritoneal cancer can be found many years after pro-
phylactic salpingo-oophorectomy, and it usually presents at 
advanced stages (6). In the present review, the interval from 
initial surgery to presentation of peritoneal cancer ranged 
from 12 to 84 months. For this reason, long-term follow-up is 
required in such patients; and although it is very unlikely to 
be diagnosed early, our hospitals guidelines recommend that 
gynecologic examination, transvaginal ultrasound, and serum 
cancer antigen 125 (CA-125) be carried out on an annual 
basis. However, as was recently pointed out, there is a lack 
of follow-up protocols in the current literature (23). More spe-
cifically, although dual-energy X-ray absorptiometry testing, 
annual serum CA-125, and pelvic examination have been sug-

gested, a recent cohort questionnaire-based study reported 
that some women do not have access to follow-up or have no 
support for their menopausal symptoms by health providers 
who either did not recommend follow-up testing or advised 
against hormone replacement therapy (HRT) use in younger 
patients with no other contraindication to the use of HRT (23, 
24). Regarding possible future changes in the management 
of such patients, a recent review proposed that the source 
of primary peritoneal cancer in BRCA carriers after prophy-
lactic salpingo-oophorectomy could be the appendix (25). It 
is therefore suggested by a research group that prophylactic 
appendectomy should also be considered in BRCA carriers to 
eliminate the risk of primary peritoneal cancer (25).
The possible mechanisms that could explain the origin of 
peritoneal cancer after prophylactic salpingo-oophorectomy 
include the presence of the precancerous lesion serous tubal 
intraepithelial carcinomas (STIC) during salpingectomy and 
the possibility that STIC would have metastasized to the peri-
toneum before the prophylactic procedure (26). Moreover, the 
second hypothesis could suggest that the salpingo-oophorecto-
my was incomplete, meaning that there might be an ovarian or 
tubal remnant postoperatively. Furthermore, the third hypoth-
esis could include the primary origin of the peritoneal cancer. 
Although, the appendix hypothesis is also presented in the cur-
rent literature by one research group, we do not believe that this 
hypothesis could explain the pathogenetic mechanism (25).
This current report has several limitations. First, the number of 
studies and of patients included is small, which underlines the 
rarity of cancer represented after risk-reducing surgical treatment 
in BRCA gene carriers. Concerning our selected search strategy, 
it could be considered limited due to the exclusion of abstracts, 
commentaries, review articles, conference papers, animal stud-
ies, as well as editorials. Restriction to only English language 
literature could also have limited the range of our search.

Figure 1. The greater part of studies was retrieved in both databases

Potentially relevant articles 
retrieved from PubMed, 
Scopus and Cochrane 

database (N=193)

Articles selected for 
further evaluation after first 

screening of title and 
abstract (N=43)

15 individual articles qualifying for 
inclusion in our review

2 additional studies 
identified through hand-
searching bibliographies 

of relevant articles

150 studies were excluded as irrelevant to the review 
based on their title or abstract*

Articles excluded after detailed screening according to specific criteria 
(N=30)

• Review articles (n=19)
• Commentaries (n=5)
• Studies written in excluded languages (n=4)
• Conference paper (n=2)
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In conclusion, the role of prophylactic salpingo-oophorectomy 
in BRCA carriers is crucial for the prevention of breast/ovarian 
cancer. Peritoneal cytology at the time of prophylactic adnexec-
tomy, is also advised in order to assist in the diagnosis of perito-
neal carcinomatosis. However, there is still a risk of peritoneal 
cancer for such patients that they should be aware of. Changes 
and better organization in the follow-up guidelines and increase 
in healthcare providers’ awareness should be considered to 
reduce the risk of peritoneal cancer.
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