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Summary

About 10% of all serous ovarian cancer has BRCA1 and/or BRCA2 mutations. Recent data showed that following the SEE FIM
protocol it is possible to evidence more fimbriae cancers. Due to those studies, fallopian tube cancer in recent years has become the
predominant site of cancer in BRCA1 and/or 2 mutation carriers. The pathological study of the fallopian tube is not complete dur-
ing salpingo-oophorectomy because a small part (intramural site) is situated inside the uterus. In this case report we demonstrate how
it is possible to remove the tubes entirely for pathological analysis without hysterectomy by laparoscopic surgery.
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Introduction

The lifetime risk of developing an ovarian cancer (OC)
in BRCA positive women is 35-60% for BRCA1 and 10-
27% in BRCA2 by the age of 70. Most of those OCs are
situated in the tubes and account for approximately 0.5%
of all gynecologic malignancies in the genaral population
[1, 2]. Recently data show that 60% of gynecological
cancers due to BRCA1 and/or BRCA2 mutations take
origin from the distal part of the tubes and then spread to
the ovaries and peritoneum.

Consequently, surgeons asked themselves how to
remove all of the tubes because a small part of the fallop-
ian tubes are inside the uterus (hostium). The part of the
oviduct that crosses the uterine wall, the intramural
segment, is 1-2 cm long and constitutes the uterine-tubal
junction. This section extends through the wall of the
uterus and the ostium opens within the uterine cavity. The
wall of the oviduct has the same basic components as the
wall of the uterus.

Although in this residual tissue where columnar cells
can be found as in the distal part of the tubes, all these cells
are at risk of developing a cancer because the BRCA muta-
tion is present in all cells [3]. To the best of our knowledge
there is no report in the literature of cancer at this site.

Since a surveillance program with transvaginal ultra-
sound (TVS), pelvic examination and CA125 serum is
not able to reduce mortality and its efficacy is not
proven [4], risk-reducing bilateral salpingo-oophorec-
tomy (RRSO) seems to be the only way to reduce
ovarian and fallopian tube cancer by up to 96% [5] and
also breast cancer up to 50% [6].

In this case report we describe how to perfom a laparo-
scopic RRSO removing the entire fallopian tube without
performing hysterectomy because the residual proximal
tubal epithelium could be the site of tumor origin. The
aim of the study was to assess the surgical results, com-
plications and pathological findings of laparoscopic salp-
ingo-oophorectomy without hysterectomy.
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Case Report

The case of 49-year-old premenopausal Caucasian women
affected by BRCA2 mutation is presented. When she was 37
years old she underwent left lumpectomy and axilla node dis-
section for a lobular breast cancer, Stage pT1c Nla Mo (AJCC
Staging System) with positive estrogen and progesterone recep-
tors. She was treated with adjuvant chemotherapy and tamox-
ifen for five years and remains disease-free.

She undergoes breast surveillance annually with breast RMI,
mammography and breast ultrasound (Health-Istitute protocol,
Italy), CA125 serum dosage and TVS.

In October 2010 she underwent her annual TVS and a cyst
with septum on her left ovary of 5 cm was found.

After a mutidisciplinary meeting with the patient and coun-
selling on surgery treatment the patient agreed to undergo a
modified RRSO.

Surgical technique

Usually during laparotomic RRSO the proceedings include
the ligature of the fallopian tubes and the uteroovarian ligament,
which are then dissected. In a second step the gynecologist per-
forms a double sequence procedure and then section of the
infundibulus. During laparoscopic surgery, the infundibulus and
the uteroovarian ligament with the emergence of the fallopian
tubes are dissected by diathermocoagulation.

Even during the standard surgical laparotomic procedure for
RRSO, the uterine cornua is left behind the residual fallopian
tubes. In this particular case we performed resection of both
ovaries and fallopian tubes completely with the cyst after peri-
toneal washing. The fallopian tubes were resected until the
intramural site dissectioning the uterine cavity where the ostium
is situated (Figure 1).

The surgical specimens were placed in a large bag which was
brought out through the intraabdominal incision with trocar
clamps and scissors (Figure 2).

During the surgical procedure of this case anatomical isola-
tion of both fallopian tubes was performed with section of the
intramural site. The steps of the surgery procedures were:

1) isolation of the pelvic infundibulus prior to identification
of ureter, as described by Crum et al.;

2) diathermocoagulation of the pelvic-infundibulum and
uterus-ovarian ligament to reduce mesosalpinx vascular flow;

3) isolation and dissection of the mesosalpinx;
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4) removal of the total tube with the intramural portion by
endobag;

5) pressure points;

6) removal of the ovaries (Figure 3).

Pathological findings

The sectioning and extensively examining the fimbria proto-
col was developed to ensure maximal examination of the
fimbria by sectioning and extensively examining the fimbriated
end. Recent reports indicate that the fimbria is the site for most
tubal cancers irrespective of BRCA status [7-9]. In recent
studies of ovarian and peritoneal serous carcinoma, approxi-
mately 50% had a plausible origin in the fimbria [10, 11].

Based on the hypothesis that the fimbriated end is unique and
susceptible to tubal neoplasia [8-12] we analyzed the composi-
tion of the intramural fallopian tube to assess if it was composed
of ciliated cells at the distal part.

The findings were: Peritoneal washing was negative. Fallop-
ian tubes were both 8 cm length and the intramural portion was
1 cm in length. The cyst was a mucinous cystadenoma of the
ovary.

The intramural tubal epithelium was not stratified and con-
sisted of two cell types: ciliated cells with a nucleus placed cen-
trally and secreting type with cubic-cylindrical cells The two
cell types were equally represented.

The tissues from tubes to the uterus were defined by the pres-
ence of endometrial stroma and loss of tubal epithelium.
Immunocytochemical assay was performed by p53 and Ki-67
tests and was negative.

329

Figure 1. — Tube epithelium (H&E 50x).
Figure 2. — Tube and/ovary macroscopic image.

Figure 3. — Surgical tecnique for removal (tube and ovary).

Discussion

The literature about the origin of cancer in the fallop-
ian tube in BRCA positive woman shows a greater fre-
quency of early malignant lesions in the distal fallopian
tube which can spread to the ovarian surface and peri-
toneum. The reason early cancer is often found in the
fimbria is not yet clear. Some authors suggest that it may
be due to the increased surface area of this site, or poten-
tial differences in characteristics of the cells from this
region versus more proximal sections of the tube. Carlson
et al. described 79% of endosalpingeal involvement [13].
Many literature reports describe fallopian tube cancer in
the fimbria and in the midportion in BRCA women [14].

There have been no reported cases of tubal carcinoma
occurring in the tubal remnant following RRSO. Whether
this residual proximal tubal epithelium could be the site
of tumor origin in the rare cases of primary peritoneal
carcinoma that follow RRSO is unknown at this time [3].

The issue related to the residual fallopian tubes have
induced some surgeons to perform hysterectomy as well
at the time of surgery. Hysterectomy seems to simplify
the use of tamoxifen in reducing the risk of breast cancer
and its related increased risk of developing endometrial
cancer [15, 16].

The role of hysterectomy is important in decision
making, as well as the use afterwards of hormone

Fig. 2
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replacement therapy (HRT). Performing total abdominal
hysterectomy (TAH) at the time of RRSO implicates the
use of HRT with estrogen alone to reduce menopause
symptoms [17].

However we have to consider that TAH at the time of
RRSO adds some risk of slightly higher morbidity and
prolonged time of hospitalization, and consequently
costs. TAH does not seem to contribute to reducing the
risk of serous ovarian carcinoma.

Consequently TAH at the time of RRSO still remains a
controversial issue. TAH may simplify HRT for women
who decide to take it, but its role in reducing ovarian/fal-
lopian cancer risk by removing the small remnant of fal-
lopian tubes left attached to the uterine wall is not clear
yet [17, 18].

Some authors agree that TAH in women who under-
went RRSO could be performed later.

However, in this particular patient we decided not to
use HRT because of her previous history of hormone pos-
itive breast cancer [19].

Conclusion

Whether the residual intramural tubal epithelium could
be the site of tumor origin in the rare cases of primary
peritoneal carcinoma that follow RRSO is still unknown
[5, 20, 21].

The optimal prophylactic surgical procedure for BRCA
mutation carriers at this time is RRSO with or without
hysterectomy. The reasons to perform hysterectomy at
the time of surgery could be the use of tamoxifen to
reduce breast cancer risk and the use of HRT without
progesterone, but data suggests that the risk of carcinoma
from residual tubal tissue following RRSO is the least
compelling reason for hysterectomy [3]. Women who do
not need to use tamoxifen and HRT maybe do not need to
have hysterectomy performed. Laparoscopic RRSO modi-
fified with the removal of the total fallopian tube could be
a safety option with short hospitalization and with a favor-
able cosmetic outcome and minor cost. To answer the
question whether the intramural site is the place where
cancer originates after RRSO as published by Cass et al.
[3], we should be familiar with its anatomopathology, and
this surgical technique could be a way to study it.

References

[1] Ford D., Easton D.F,, Peto J.: “Estimates of the gene frequency of
BRCAI and its contribution to breast and ovarian cancer inci-
dence”. Am. J. Hum. Genet., 1995, 57, 1457.

[2] Antoniou A., Pharoah P.D., Narod S., Risch H.A., Eyfjord J.E.,
Hopper J.L. et al.: “Average risks of breast and ovarian cancer
associated with BRCA1 or BRCA2 mutations detected in case
Series unselected for family history: a combined analysis of 22
studies”. Am. J. Hum. Genet., 2003, 72, 1117.

[3] Cass 1., Walts A., Karlan B.: “Does risk-reducing bilateral salp-
ingo-oophorectomy (RRSO) leave behind residual tube?”.
Gynecol. Oncol., 2010, 117, 27.

[4] Oei Al, Massuger L.F., Bulten J., Ligtenberg M.J., Hoogerbrugge
N., de Hullu J.A.: “Surveillance of women at high risk for hered-
itary ovarian cancer is inefficient”. Br. J. Cancer, 2006, 94, 814.

[5] Kauff N.D., Satagopan J.M., Robson M.E., Scheuer L., Hensley
M., Hudis C.A. et al.: “Risk-reducing salpingo-oophorectomy in
women with a BRCA1 or BRCA2 mutation”. N. Engl. J. Med.,
2002, 346, 1609.

[6] Neamtu M.C., Neamtu R.L., Avramescu E.T., Vrabete M., Cdlina
L.M., Mindria L.: “Contributions to myometrium study in uterine-
tubal junction”. Rom. J. Morphol. Embryol., 2009, 50, 675.

[7] Cass 1., Holschneider C., Datta N., Barbuto D., Walts A.E., Karlan
B.Y.: “BRCA-mutation-associated fallopian tube carcinoma: a dis-
tinct clinical phenotype?”. Obstet. Gynecol., 2005, 106, 1327.

[8] Medeiros F., Muto M.G., Lee Y., Elvin J.A., Callahan M.J., Felt-
mate C. et al.: “The tubal fimbria is a preferred site for early ade-
nocarcinoma in women with familial ovarian cancer syndrome”.
Am. J. Surg. Pathol., 2006, 30, 230.

[9] Finch A., Beiner M., Lubinski J., Lynch H.T., Moller P., Rosen B.
et al., Hereditary Ovarian Cancer Clinical Study Group: “Salp-
ingo-oophorectomy and the risk of ovarian, fallopian tube, and
peritoneal cancers in women with a BRCA1 or BRCA2 mutation”.
JAMA, 2006, 296, 185.

[10] Kindelberger D.W., Lee Y., Miron A., Hirsch M.S., Feltmate C.,
Medeiros F. et al.: “Intraepithelial carcinoma of the fimbria and
pelvic serous carcinoma: Evidence for a causal relationship”. Am.
J. Surg. Pathol., 2007, 31, 161.

[11] Carlson J.W., Nucci M.R., Brodsky J., Crum C.P., Hirsch M.S.:
“Biomarker-assisted diagnosis of ovarian, cervical and pulmonary
small cell carcinomas: the role of TTF-1, WT-1 and HPV analy-
sis”. Histopathology, 2007, 51, 305.

[12] Lee Y., Medeiros F., Kindelberger D., Callahan M.J., Muto M.G.,
Crum C.P.: “Advances in the recognition of tubal intraepithelial
carcinoma: applications to cancer screening and the pathogenesis
of ovarian cancer” (review). Adv. Anat. Pathol., 2006, 13, 1.

[13] Carlson J.W., Miron A., Jarboe E.A.: “Serous tubal intraepithelial
carcinoma: its potential role in primary peritoneal serous carcinoma
and serous cancer prevention”. J. Clin. Oncol., 2008, 26, 4160.

[14] Alvarado-Cabrero I., Young R.H., Vamvakas E.C., Scully R.E.:
“Carcinoma of the fallopian tube: a clinicopathological study of
105 cases with observations on staging and prognostic factors”.
Gynecol. Oncol., 1999, 72, 367.

[15] Beiner M.E., Finch A., Rosen M.E., Lubinski J., Moller P.,
Ghadirian P. ef al.: “The risk of endometrial cancer in women with
BRCA1 and BRCA2 mutations: a Prospective study”. Gynecol.
Oncol., 2007, 104, 7.

[16] Levine D.A., Lin O., Bakarat R.R., Robson M.E., McDermott D.,
Cohen L. et al.: “Risk of endometrial carcinoma associated with
BRCA mutation”. Gynecol. Oncol., 2001, 80, 395.

[17] Rebbeck T.R., Friebel T., Wagner T., Lynch H., Garber J.E., Daly
M.B. et al.: “Effect of short-term hormone replacement therapy on
breast cancer risk reduction after bilateral prophylactic oophorec-
tomy in BRCA1 and BRCA?2 mutation carriers: the PROSE study
group”. J. Clin. Oncol., 2005, 23, 7804.

[18] Domcheck S., Friebel T.M., Garber J.E.: “Occult ovarian cancer
identified at risk reducing salpingo-oophorectomy in a prospective
cohort of BRCA1 AND 2 mutation carriers”. Br. Cancer Res.
Treat., 2010, 124, 195.

[19] Gross A.L., Kurman R.J., Vang R., Shih I.eM., Visvanathan K.:
“Precursor lesions of high-grade serous ovarian carcinoma: morpho-
logical and molecular characteristics”. J. Oncol., 2010, 126295, 1.

[20] Rebbeck T.R., Kauff N.D., Domchek S.M.: “Meta-analysis of risk
reduction estimates associated with risk-reducing salpingo-
oophorectomy in BRCA 1 and BRCA 2 mutation carriers”. J.
Natl. Cancer Inst., 2009, 101, 80.

[21] Finch A., Beiner M., Lubinski J., Lynch H.T., Moller P., Rosen B.
et al.: “Salpingo-oophorectomy and the risk of ovarian, fallopian
tube, and peritoneal cancers in women with a BRCA 1 or BRCA
2 mutation”. JAMA, 2006, 296, 185.

Address reprint requests to:

G. ARTIOLI, M.D.
Department of Medical Science
Oncology-Haematology

Via L. Mariutto, 78

30035 Mirano-VE (Italy)
e-mail: grazia.artioli@yahoo.it



