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• "Incidental" serous tubal intraepithelial carcinomas (STIC) are uncommon (1/873).
• Most incidental STICs are discovered during surgery for other epithelial neoplasms.
• Many incidental STICs are found in women with endometrioid neoplasia.
• Further studies are needed to clarify the frequency of STIC and its relevance to HGSC.
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Objective
The purpose of this study was to determine the prevalence of incidentally discovered serous tubal intraepithelial
carcinoma in women without a genetic risk for or history of high grade serous carcinoma (HGSC) in the gyneco-
logic tract.

Methods. All pathology reports at our institution that included bilateral salpingectomies from January 2006–
December 2011 were examined in women N50 years old in which the entire tube or the distal one-third was ex-
amined histologically with the complete (proximal and distal fallopian tube) or modified (distal one third of the
tube) SEE-FIMprotocol. Caseswere divided into: Group 1, a history of or known risk factors (BRCA1 or BRCA2mu-
tations) for HGSC and Group 2, those without these attributes for whom a STIC would be unexpected (incidental).
Women undergoing unspecified “risk-reducing” procedures were included in Group 1.

Results.Of 4051 identified total, 2268 had complete examination of the distal fallopian tube andwere age 50 or
above. Of these, 1747were in group 2. Two STICswere identified (0.1%), one associatedwith a grade 2 endometrial
endometrioid adenocarcinoma and one with a low-grade ovarian serous carcinoma in the setting of a serous bor-
derline tumor.

Conclusions. Incidental STICs in women over age 50 are uncommon. However, the significance of lesser tubal
atypias (0.3% in this study), risk of STIC inwomenwith no epithelial pathology and the risk imposed by coexisting
endometrioid neoplasia are unclear and require further study.

© 2017 Elsevier Inc. All rights reserved.
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1. Introduction

Extra-uterine high grade serous carcinoma (HGSC) is the most com-
mon variant of pelvic cancer in women and over 95% of patients present
with high stage (II or greater) disease, including the long-term survivors
[1]. As a consequence, attention is now heavily focused on therapies and
interventions aimed at prevention. Due to research on early serous
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carcinogenesis in the last 10–15 years, many cases of HGSC are now be-
lieved to arise from the distal fallopian tube in the form of serous tubal
intraepithelial carcinoma (STIC) [2–5]. Thus, in addition to prophylactic
salpingo-oophorectomy, which is a powerful risk-reducing intervention
for womenwith germ line BRCA1 or BRCA2mutations, [6,7] [8,9] the So-
ciety of Gynecologic Oncology (2013) and American College of Obstetri-
cians and Gynecologists (2015) have suggested that opportunistic
salpingectomy be considered at the time of hysterectomy for “average-
risk” (alternatively “low-risk”) women after the completion of child
bearing to reduce the risk of a later HGSC [10,11]. The success of oppor-
tunistic salpingectomy is predicated on the idea that this surgery will
prevent the development of an intraepithelial precursor to HGSC or in-
tercept a precursor before spread outside of the tube.

To have an impact on serous cancer incidence, opportunistic
salpingectomy theoretically either removes precursors that would have
progressed to HGSC or, by removing the fallopian tubes, preempts the
tubal serous carcinogenic sequence entirely. Germane to both goals is
the prevalence of STICs in women who are not considered at high risk
for HGSC. The prevalence has not been established in large studies but
at institutions where complete microscopic examination of the distal
fallopian tube has been implemented (SEE-FIM protocol), it is estimated
that the frequency of STIC in these women is between 0.6 and 1.1% [12–
16].

The purpose of this study was to determine the frequency of STICs
discovered incidentally in women not considered at high risk for HGSC
andwhose entire distal fallopian tubes had been submitted for patholog-
ic examination. The study population encompassed a 6 year span from
2005 to 2011.

2. Materials & methods

This study was approved by the Institutional Review Board at
Brigham and Women's Hospital. Anatomic pathology reports during
the period January 2006 to December 2011 were screened to identify
all cases with, at minimum, bilateral salpingectomies from women
who were N50 years old (n = 4051). This age cut-off was selected 1)
to reflect a conservative estimate of the completion of childbearing and
2) to collect patients at a time when risk of HGSC begins to increase
while excluding young women at extremely low-risk of HGSC.

Surgical pathology reports were manually reviewed for gross de-
scriptions with documentation of the presence of the fallopian tubes
and/orfimbriae andmicroscopic keyswith sections specifically designat-
ed as entirely submitted fimbriae, distal one-third of the fallopian tube,
or fallopian tube. Cases were retained in the study if bilateral distal
fallopian tubes were grossly identified and entirely submitted for micro-
scopic examination (n=2286). Unilateral salpingectomy caseswere ex-
cluded, even if the fallopian tube was completely examined, as absence
of STIC in the contralateral fallopian tube could not be documented. Diag-
noses were collected from surgical pathology reports and were used to
classify cases into one of five categories: 1) benign (leiomyoma, uterine
prolapse, etc.), 2) endometrioid neoplasia (of endometriumor ovary) in-
cluding endometrial intraepithelial neoplasia, 3) HGSC of the endometri-
um, adnexa, or peritoneum, 4) other non-HGSC neoplasms (including
low grade serous carcinoma), and 5) prophylactic procedures for high-
risk women (RRS or RRSO).

For the purposes of this study, The subjects were divided into two
groups. Group 1 consisted of categories 3 and 5 above, women at risk
for HGSC or who had been diagnosed with HGSC. Group 2 consisted of
groups 1, 2, and 4. In these patients the presence of STICwould normally
be unexpected or “incidental”.

All diagnoses of STIC and tubal epithelial atypia for which a diagnosis
of STIC was considered but excluded were identified from pathology re-
ports. A diagnosis of STIC required 1) amultilayered non-ciliated epithe-
lium, 2) increased nuclear to cytoplasmic ratio, 3) loss of cell polarity
with irregularly arranged nuclei in the vertical plane. Strong or
completely absent p53 staining was present and the proliferative (MIB-
1) index was increased, albeit variably. Additionally, tubal/fimbrial sec-
tions from 5% of women without a diagnosis of STIC were re-reviewed
to confirm the original pathologic interpretation.

3. Results

3.1. Study population

During the 6-year study period, 4051 cases including bilateral
salpingectomies from women N50 years of age were identified; 2268
caseswere over age 50 and had documented complete gross andmicro-
scopic examination of the distal fallopian tube and were retained in the
study. Of these, 1747 (77.0%) cases were in Group 2 and had no history
of risk for or a diagnosis of HGSC [Fig. 1].

STIC is only rarely encountered as an “incidental” finding in women
without the presence of or risk for HGSC.

Eighty STICs were encountered in this study, 78 of which were iden-
tified either from risk reducing salpingo-oophorectomies or cases with
advanced HGSC. Two STIC were identified incidentally in 1747 women
in Group 2 (0.1 One was associated with a low grade serous carcinoma
of the ovary and coexisting bilateral borderline serous tumors and the
otherwith a grade 2 endometrial endometrioid adenocarcinoma. [Fig. 2].

The clinical management and follow-up of both LRW found to have
incidental STIC during the six year study period was dictated by the con-
current neoplastic process (ie. low grade serous carcinoma or endome-
trial endometrioid adenocarcinoma). [Table 1] In neither case was an
elevated CA125 documented prior to surgery.

4. Discussion

Beginning in 2000, a progressive accumulation of data has implicated
the distal fallopian tube as a site of origin ofHGSC by identification of pre-
cursors in tubal epithelium [2–5]. As a consequence, in addition to clini-
cal management guidelines recommending salpingo-oophorectomy for
women with germ-line mutations in BRCA1 or BRCA2, recommenda-
tions have been published for opportunistic salpingectomy as a cancer
preventive in women who are not at increased risk for ovarian cancer
[9–11].

Beginning in January of 2005, we instituted the SEE-FIM protocol at
Brigham and Women's Hospital, based on the hypothesis that the distal
fallopian tubewas themost vulnerable site for the onset of precursors to
HGSC [12]. Later that year, Cass and colleagues reported that most
fallopian tube carcinomas arose in or near thefimbria [17]. Subsequently,
Medeiros et al. and Callahan et al. reported that virtually all incidentally
discovered HGSCs in RRSOs from women at genetic risk were found in
the distal fallopian tube, and Kindelberger et al. showed that over 40%
of women with HGSC had evidence of STIC in their distal fallopian tube
[3,12,18]. Thus, in our practice, the SEE-FIM protocol or a protocol in
which the entire distal fallopian tube was submitted is followed in all
salpingectomy specimens.

The purpose of this studywas to assess theprevalence of STIC in a set-
ting where they are detected “incidentally”, i.e. in specimens from pa-
tients where there was no expectation of an increased detection risk. In
assessing the statistical informationwe emphasize several potential var-
iables that would influence detection rate in this population. First, in
every case in this study (n = 1747) at least the distal one-third of the
fallopian tube was examined, often but not always with the entire prox-
imal tube. It is conceivable that expansion of the sectioning protocol to
include the entire proximal two-thirds of the fallopian tube segments
in every case might have increased the odds of identifying incidental
STICs. However, we emphasize that the likelihood of uncovering a signif-
icant number of STICs in the proximal segments would be low. Second,
tubes were not exhaustively sectioned to uncover small lesions that
might escape notice with routine sectioning. We have found that ex-
haustive sectioning of “negative” fallopian tubes from women with
HGSC will uncover a STIC in 6% (Soong R, unpublished data). This will



Fig. 1. Breakdown of cases and groupings. Group 1 cases were at increased risk for an associated STIC. STICs were not expected to be found with increased freqency in Group 2 cases and
were designated as “incidental” in these patients.
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slightly increase the overall percentagewith STIC but only a fewpercent-
age points. Third, we excluded women under age 50 years from the
study for three reasons: 1) women under age 50 with no known in-
creased risk have a very low likelihood of either HGSC or STIC and are
Fig. 2. a) Low grade serous carcinoma of the ovary associatedwith b) STIC of the distal fallopian
staining for p53 by IHC. In contrast, e) a small focus of serous carcinoma associated with STIC in
effectively a different population in terms of risk, 2) in our consultation
practice where we have received 52 cases of STIC or atypias for review
in approximately 10 years; 10 were under age 50 and 6 of these were
found to have mutations in BRCA1 or BRCA2, and thus would not have
tube. C) Endometrial endometrioid adenocarcinoma, grade 2, with d)weak, heterogenous
the distal fallopian tube showed f) strong, diffuse staining in keeping with p53 mutation.



Table 1
Clinical parameters of all patients with incidental tubal serous neoplasia. The two cases above the shaded barwere from the original study (2006–2011). Those below the barwere accrued
later (2012–2015).

EMB = endometrial biopsy; EMCA= endometrioid endometrial adeocarcinoma; G1= FIGO grade 1; STIC = serous tubal intraepithelial carcinoma; HGSC = high grade serous adeno-
carcinoma; NED= no evidence of disease.
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been included in the study group, and 3) in our surgical practice, no STIC
has yet to be discovered in a women under age 50 whowere not at high
risk.

This study comprehensively examines the yield of 6 years of this pro-
tocol and represents the largest examined cohort of women who were
not deemed high risk. The frequency of STIC in this population is estimat-
ed to be one per every 873 cases, which is lower than estimates from all
previously published studies. We also performed a preliminary analysis
of cases accessioned between January 2012 and December 2015 from
women age 50 or over including bilateral salpingectomies by searching
our pathology database and identified an additional 4 STICs. Based on
the total case volume in this interval we estimate these 4 STICs occurred
in an estimated cohort of approximately 1150 or 1 per 287 cases. The as-
sociated pathology included a mucinous cystadenoma, mucinous
cystadenofibroma, and two cases of endometrial endometrioid adeno-
carcinoma. The estimated frequency of STICs and the circumstances
under which they were discovered in this second group make two im-
portant points. First, the frequency will vary as a function of the time
frames involved. Second, all of the cases of STIC identified in this study
in women in group 2 were undergoing staging procedures for ovarian
masses or concurrent epithelial neoplasia. None were identified in
women who would fall into the group commonly assumed to have under-
gone “opportunistic” salpingectomy during a procedure for benign condi-
tions. The absence of incidental STICs in women undergoing surgery for
indications other than suspected neoplasia might be explained in part
by two variables: 1) women who underwent morcellation procedures
in which tubes could not be optimally examined and were excluded,
and 2) referral bias,with a gynecologic surgery practice heavilyweighted
toward suspected oncology cases. Still, the frequency of incidental STIC
in these women appears particularly low and remains to be further de-
fined. Still, the question remains as to what percentage of women with-
out any gynecologic epithelial neoplasia that can be expected to develop
a tubal precursor. A related question is whether lesser atypias containing
p53mutations that do not fulfill the criteria for STIC (6/1747 or 0.3% from
2006 to 2011 in this study) impose any longitudinal risk of HGSC later in
life.

The second observation (with caveat) was the finding of STICs in
women with concurrent endometrioid neoplasia. Concurrent
endometrioid and serous tumors are presumed to arise via independent
molecular pathways and cells of origin [5,19]. Coexistence of these two
tumor types is considered rare, confirmed in this study where STIC was
discovered in only 0.2% of endometrioid neoplasms. However, other
studies have suggested an association between STIC and endometrioid
neoplasia [16,20].Moreover, we have identified an association, albeit un-
clear, between benign proliferations with a “clonal” appearance (stem
cell outgrowths (SCOUTs)) in the tube - some with endometrioid
histology - and HGSC [21,22]. Thus it is conceivable that a small but
unique subset of women have a vulnerability to both endometrioid and
serous cancer precursor pathways or that both pathways share some
yet to be clarified biologic underpinning. It does not appear to be via a
mismatch repair defect based on the normal findings in two of the
tumors.

In summary, the frequency of “incidentally” discovered STIC in is low
in postmenopausal women, particularly in women with no gynecologic
epithelial neoplasms. The extent to which this will inform our under-
standing of the efficacy of opportunistic salpingectomy will hinge on a
clearer vision of how the serous carcinogenic sequence develops and
the percentage of HGSCs that can be attributed to STICs.
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