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ABSTRACT

Background: The fallopian tube, though very common surgical specimen is rarely studied. It is affected by a spectrum of lesions ranging
from inflammatory to rare neoplasms. Recent studies suggest a precursor lesion for high grade serous carcinoma of the ovary in the fallopian
tube mucosa and is known as serous tubal intraepithelial carcinoma. In the present study, we analyzed the histopathology of fallopian tube
lesions including serous tubal intraepithelial carcinoma.

Methods: All the fallopian tube specimens received were grossed according to protocol and were routinely processed and stained. Atypical
proliferative lesions of mucosa were subjected to immunohistochemical markers p53 and ki67.

Result: Out of 350, 106 specimens showed a spectrum of lesions, of which hydrosalpinx was the commonest. Rest of the lesions were
chronic and acute salpingitis, tuberculous salpingitis and tubal endometriosis. We encountered a single case of primary serous carcinoma
of the fallopian tube. Immunohistochemistry on ten cases of atypical mucosal proliferations confirmed a single case each of serous tubal
intraepithelial carcinoma and serous tubal intraepithelial lesion.

Conclusion: Though fallopian tube is unremarkable in most cases, thorough sampling can detect significant pathological lesions including
precursor lesions.
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Introduction
The fallopian tube is a very common surgical specimen in
the pathology laboratory.

Various tubal disorders include common lesions like
hydrosalpinx to rare primary carcinomas. Inflammatory
diseases of the tube are the commonest and are responsible
for infertility.'>3) There were very few studies about
the histological findings of the fallopian tube. As this is
a common specimen, knowledge of these lesions can be
valuable to the pathologist.

Traditionally, serous carcinoma of the ovary was thought to
arise from the surface epithelium and epithelial inclusion
cysts of the ovary. During the last few years, a precursor
lesion was recognized in the fallopian tube, especially
within the fimbrial end and is known as “serous tubal
intraepithelial carcinoma” (STIC).*! Accordingly, STIC
is probably the earliest histologically recognizable lesion
in the pathogenesis of serous neoplasms including both
low grade and high-grade serous carcinoma. Therefore,
routine histological examination of the fimbria provides an
opportunity to detect these early malignant changes.[®”!

With this concept in mind, we take up the study of the
spectrum of histopathological lesions of the fallopian tube
including serous tubal intraepithelial carcinoma.

Aims and objectives:
1) To study histopathological features of surgically
resected specimens of fallopian tubes.

2) To identify and describe serous tubal intraepithelial
carcinoma of the fallopian tubes.

3) To assess its relationship with serous neoplasms of the
ovary.

Materials and Methods

The present study was a prospective study done at the
Department of Pathology, Rangaraya Medical College,
Kakinada for a period of two years, i.e from December
2014 to December 2016. The fallopian tubes obtained
either by salpingectomy, salpingo-ophorectomy or along
with hysterectomy were analyzed. All the specimens
received were fixed in formalin for 24-48 hours. After
fixation, a thorough gross examination was done according
to protocol. A minimum number of 3 representative bits
were taken from each tube. Two longitudinally cut sections
from the fimbrial end and one transverse section from
the remaining tube were taken and processed routinely
to obtain paraffin sections of 4-5 microns thick and
were stained with Haematoxylin & Eosin. In suspected
carcinoma of the ovary, grossing was done by SEE-FIM
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protocol. Immunohistochemistry was done for atypical
proliferative mucosal lesions of fallopian tube.

Inclusion Criteria: Hysterectomy with salpingo-
oophorectomy, salpingo-oophorectomy, and salpingectomy
specimens.

Exclusion Criteria: Tubectomy done for sterilization and
ectopic tubal gestation.

Results

A total number of 350 fallopian tube specimens were
studied, of which majority, i.e 228/350 (65.1%) were
along with hysterectomy specimens. Remaining 120
cases (34.2%) were unilateral or bilateral salpingo-
oophorectomy specimens and a small number of (2/350)
isolated salpingectomy specimens. The age distribution
was from 11-70 years with the peak in the third decade.

Out of the total 350 cases, the majority i.e. 244/350 (69.7%)
did not show any significant abnormality on histopathology.
Most of these were a part of TAH with BSO specimens.
The remaining 106/350 (30.2%) cases showed a spectrum
of lesions as depicted in table 1.

Most common lesions in the present study were
inflammatory, of which hydrosalpinx was the commonest,
followed by chronic and acute salpingitis. The two cases
of tuberculous salpingitis were tubo-ovarian masses, which
on microscopy showed classical confluent granulomas of
tuberculosis. (Figl) A single case of xanthogranulomatous
salpingo-ophoritis revealed diffuse infiltration of mucosa
with foamy histiocytes and lymphocytes.

A single case of endometriosis showed the presence of
endometrial glands and stroma in the wall of the tube. (Fig 2)

We diagnosed a single case of metaplastic papillary tumor
as an incidental finding on routine histopathological
examination. Microscopy showed an exophytic papillary
tumor involving part of the circumference of the mucosa.
The epithelium was made up of non-ciliated columnar cells
arranged in a single layer. (Fig 3)

Proliferative epithelial lesions are a group of lesions, which
include adenomatous hyperplasia, atypical hyperplasia,
carcinoma in situ and intraepithelial carcinoma.

The morphological criteria of Serous tubal intraepithelial
carcinoma (STIC) proposed by Vang et al are, [

H&E criteria are

Cellular crowding/ Stratification/ Loss of polarity

2. Nuclear enlargement, Hyperchromasia, irregular
chromatin, prominent nucleoli

3. Mitosis, loss of cilia
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Immunohistochemical criteria are

1. Aberrant p53 expression
2. Aberrant MIB-1 expression

Presence of either strong nuclear staining or complete
absence of staining was considered as the aberrant p53
expression. Aberrant MIB-1 expression was increased
nuclear staining in at least 10% of atypical cells, compared
to that of the adjacent normal mucosa.

Atypical mucosal proliferative lesion similar to the STIC
on H&E, with either p53 or MIB-1 aberrant expression,
was classified as the serous tubal intraepithelial lesion.
(STIL)

If neither p53 nor MIB-1 was aberrant, the lesion was
considered to be a non-neoplastic atypical mucosal
proliferation of unknown significance. Ten cases in the
present study showed abnormal mucosal proliferation
of the fallopian tube on H&E, which prompted us for
immunohistochemical work-up.

Two out of thesel0 cases showed cellular crowding,
nuclear enlargement, hyperchromasia, atypical nuclear
contours, and mitoses of the mucosa. One section each
from these tubes was subjected to immunohistochemistry.
One of the two cases showed aberrant immune expression
of both p53 and MIB-1 and was diagnosed as serous tubal
intraepithelial carcinoma. (Fig 4) Gross and microscopic
examination of bilateral ovaries and the other side tube
were normal.

Whereas the other case showed aberrant P53 expression
only with low Ki-67 expression and hence was diagnosed as
a serous tubal intraepithelial lesion. (Fig 5) The patient was
a 11 years old female child, who presented with abdominal
distension. Ultrasound showed a solid ovarian mass, which
on microscopy, found to be juvenile granulosa cell tumor.
Remaining eight cases with atypical mucosal proliferation
did not demonstrate aberrant expression of either P53 or
MIB-1 and were diagnosed as non-neoplastic atypical
mucosal proliferation of unknown significance. The details
of these proliferative lesions were shown in table 2.

We encountered a single case of primary papillary serous
carcinoma of the fallopian tube. The patient was a 44
years old female who presented with vaginal discharge.
We received hysterectomy with bilateral salpingo-
oophorectomy. The involved tube was dilated and cut
section of which showed 8x3x3 cm solid gray-white
growth. Histopathology showed the features of papillary
serous carcinoma. [Fig: 6A,B] Microscopy of the uterus,
cervix and other side fallopian tube did not show any
abnormality.
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A case of high-grade papillary serous cystadenocarcinoma lumen, the primary being ovarian papillary serous
of ovary infiltrating the tubal wall was noted. Two cases cystadenocarcinoma. In another case, a mixed germ cell
in the present study showed tumor emboli in the tubal tumor of the ovary infiltrated the tubal wall.

Table 1: Histopathology of spectrum of fallopian tube lesions.

1. Hydrosalpinx 49 (46.23%)
2. Chronic Salpingitis 16 (15.1%)
3. Paratubal cysts 16 (15,1%)
4. Hematosalpinx 5 (4.72%)
5. Tubal endometriosis 1 (0.94%)
6. Metaplastic papillary tumor 1 (0.94%)
7. Tumor emboli 2 (1.9%)
8. Atypical mucosal proliferation 8 (7.55%)
9. STIL 1 (0.94%)
10. STIC 1 (0.94%)
11. Primary papillary serous carcinoma 1(0.94%)
12. Miscellaneous 5 (4.72%)
13. Total 106

STIC: Serous tubal intraepithelial carcinoma, STIL: Serous tubal intraepithelial lesion

Table 2: Proliferative lesions of fallopian tube.

1 40 Nil particular STIC

2 11 Juvenile granulosa cell tumour STIL

3 34 Mucinous cystadenoma Atypical mucosal proliferation
4 34 Mucinous cystadenoma Atypical mucosal proliferation
5 55 Nil particular Atypical mucosal proliferation
6 50 Nil particular Atypical mucosal proliferation
7 40 Nil particular Atypical mucosal proliferation
8 35 Nil particular Atypical mucosal proliferation
9 40 Serous cystadeno carcinoma Atypical mucosal proliferation
10 35 Serous cystadenocarcinoma

Fig. 1: Multiple granulomas in Tuberculosis of Fallopian

tube (H&E, 20X).

Atypical mucosal proliferation

Fig. 2: Endometriosis of Fallopian tube. (H&E, 20X).

Annals of Pathology and Laboratory Medicine, Vol. 6, Issue 2, February, 2019




Rajyalakshmi et al. A-99

Fig. 3: Metaplastic papillary tumor of Fallopian tube (H&E, 20X).

Fig. 5: H&E(A) P53(B) and Ki67 (B) in a case of Serous intraepithelial lesion.
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Discussion

Like in other Indian studies, the majority of fallopian tube
lesions in the present study were inflammatory in nature.
The fallopian tube is a common site for tuberculosis of
the female genital tract and is usually secondary to either
pulmonary or extra-pulmonary tuberculosis. Tuberculosis
along with other inflammatory diseases of the tube is an
important cause of infertility.

Endometriosis frequently involves the fallopian tube.
A diagnosis of endometriosis requires the presence of
endometrial glands and or endometrial stroma within the
fallopian tube wall.

Both benign and malignant tumors can occur in the
fallopian tube but are very uncommon.

The metaplastic papillary tumor is an uncommon pregnancy
related papillary lesion with bland nuclear features. The
neoplastic nature of this lesion is controversial. ['”

We got a single case of primary papillary serous carcinoma
of the fallopian tube with 0.9% incidence, which is in
comparison with the studies by Kasa Lakshmi et al ']
(0.12%) and Gon S et al. [ (0.03%).

Primary carcinoma of the fallopian tube is an extremely
uncommon tumor constituting 0.3-1.1% of all gynecological
malignancies.!"” However, the exact frequency is difficult
to determine as advanced carcinomas of the tube usually
involve ovary and resemble primary ovarian carcinoma. The
clinical and histological features of primary tubal cancers
are similar to that of ovarian cancers. They usually arise in
the ampulla and causes fusiform swelling of the tube.

The criteria to consider a carcinoma of the fallopian tube
as primary are,

1. Location of the tumor entirely within the tube

2. Absence of the same type of carcinoma in uterus and
ovary. 3

The entire spectrum of surface epithelial tumors of the ovary
can occur, with serous being the commonest, constituting
50% of fallopian tube carcinomas. The morphology of
serous carcinoma of the fallopian tube is similar to that of

the ovary. Elevated CA 125 levels are an important marker.
[14]

Most of the patients with primary serous adenocarcinoma
of fallopian tube present with stage 1 disease at diagnosis,
but their survival probability is low compared with other
early-stage gynecological malignancy. A single case of
high grade papillary serous cystadenocarcinoma of the
ovary involved the tubal wall, where we could not establish
the primary with certainty.

According to recent studies, mucosa of the fallopian tube,
particularly of the fimbria is the site for the precursor lesion
of familial high-grade serous carcinoma of the ovary.['”]
This precursor lesion is a non-invasive high-grade serous
carcinoma, otherwise known as STIC.

Joseph T Rabban et al proposed the presence of a similar
type of precursor lesion in the fimbria for sporadic cases.
In their study, they found four STIC lesions out of 255
resected fallopian tubes of low-risk women. ['¢!

Diagnosis of STIC requires a stringent grossing protocol
and unique histopathological and immunohistochemical
criteria. “Sectioning and extensively examining the
fimbriated end” or simply SEE-Fim grossing protocol was
originally developed for BRCA mutation-positive high-
risk patients. This procedure involves entire submission
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of the fallopian tube, which includes longitudinal sections

of fimbria and transverse sections of the rest of the tube.
[17,18,19]

Vang et al proposed the histopathology and
immunohistochemistry criteria for the diagnosis of STIC.
[ In the present study, we identified a single case each of
serous tubal intraepithelial lesion (STIL) and serous tubal
intraepithelial carcinoma (STIC) using the above criteria.

The present study included 9 cases of serous
cystadenocarcinoma of the ovary. We used SEE-FIM
protocol for gross examination of the fallopian tubes in
these cases. Two of these nine cases showed tumor emboli
in the lumen of the fallopian tube, one of the cases showed
tumor infiltration of the tubal wall and two cases showed
atypical mucosal proliferation. These two cases of atypical
mucosal proliferation were followed up with p53 and Ki-
67 markers, which showed no aberrant expression. The
remaining 4 cases showed no microscopic pathology.

Nine cases of serous carcinoma of the ovary in the present
study do not associate with any proliferative lesions like
STIC or STIL. Whereas, other studies reported a small
percentage of STIC lesions, varying from 0.8 to 4%.2"

The relatively higher percentage of STIC and STIL in other
studies could be due to the larger sample size and highly
selective sampling. Most of these studies were done on
BRCA mutation positive patients.’” Whereas, our study
was done on a random group, in whom the BRCA status
was not known.

The major limitation to the tubal origin theory of serous
carcinoma of the ovary is the absence of STIC lesions in
a significant number of patients with high-grade serous
carcinoma. ' In occasional case reports, borderline and
low-grade serous carcinomas progressed to high-grade
serous carcinomas. 2 Other causes could be lack of
awareness and experience of the pathologist. %!

We followed SEE-FIM protocol method of grossing of the
tube only for high-grade serous carcinoma of ovary due
to limited resources. Embedding fimbria alone can detect
most tubal lesions but not all STICs.

Financial  constraints and  selection bias  for
immunohistochemistry profiling are the limitations in the
present study. Small sample size and inadequate sampling
of the specimens could be other/additional factors.

Conclusion

In conclusion, though the fallopian tube remains
unremarkable in the majority of the cases, it can harbor
significant  pathological lesions like tuberculosis,
salpingitis, endometriosis which has a profound effect on
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the female fertility. Thorough sampling of the fallopian
tube as per the protocol, followed by a meticulous
examination of tubal mucosa can detect serous tubal
intraepithelial carcinoma, which is the precursor of high
grade pelvic serous carcinoma. Similar to the present study,
a significant subset of high-grade serous carcinomas is not
associated with STIC, proposing a non-tubal origin of
high-grade serous carcinoma. Further studies are required
to elucidate the etiologic significance of STIC in pelvic
serous carcinogenesis. Though the fallopian tubes remain
unremarkable in the majority of the surgical pathology
specimens, it must be subjected for histopathological
examination to demonstrate occult pathological lesions.

Abbreviations
STIC: Serous tubal intraepithelial carcinoma

STIL: Serous tubal intraepithelial lesion

H&E: Hematoxylin and Eosin
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