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Tubal Serous Borderline Tumor With Strongly Positive p53
Which Developed in a 50-Year-Old Woman

Hiroharu Kobayashi® ®, Michiyasu Kawai?

Abstract

A 50-year-old woman was referred to our hospital for the treatment
of left ovarian tumor. Transvaginal ultrasound examination revealed a
unilocular lesion of 4 cm diameter at left adnexa and magnetic reso-
nance imaging showed a solid component with contrast effect at the
luminal wall. She underwent laparotomy for the diagnosis of ovarian
carcinoma at laparotomy. It revealed globally swelled left fallopian
tube and normal left ovary. Histopathological examination of frozen
section of left adnexa showed serous borderline tumor of left fallo-
pian tube. Additionally, hysterectomy, right salpingo-oophorectomy
and partial omentectomy were performed. Final pathologic diagnosis
was serous borderline tumor of left fallopian tube (FIGO stage IA).
She had no recurrent sign 1 year after surgery. Borderline tumor of
fallopian tube is very rare. There were 21 previously reported cases,
15 cases being serous, five cases mucinous and one case endometri-
oid.
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Introduction

Serous borderline tumors of the fallopian tube are rare malig-
nancies that were first reported by Zheng et al in 1996; there
have been 21 reported cases to date. Herein, we report a case
of a 50-year-old woman with serous borderline tumor of the
fallopian tube.

Case Report

The patient was a 50-year-old woman, who was gravida 2, para
1, and premenopausal. She was found to have a left adnexal
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mass upon gynecological examination and was referred to our
hospital. Past history included angina, cholecystectomy, and
appendicitis. She had neither vaginal discharge nor abnormal
genital bleeding. Papanicolaou smear test results were nor-
mal. Transvaginal ultrasonography revealed a left unilocular
adnexal mass 4 cm in diameter and magnetic resonance imag-
ing (MRI) showed a solid component with contrast effect at
the luminal wall (Figs. 1 and 2). Serum CA125 and CA19-
9 were 50.0 and 27.0 U/mL, respectively. No retroperitoneal
lymph node swelling or metastasis was detected on chest and
abdominal computed tomography. She underwent laparotomy
based on a diagnosis of left ovarian carcinoma. There were no
ascites or adhesions in the abdominal cavity. The left fallopian
tube showed global swelling, while the left ovary was normal;
the uterus and right adnexa were also macroscopically normal.
Left salpingo-oophorectomy was initially performed, reveal-
ing that the left fallopian tube comprised entirely of a unilocu-
lar cyst 4 cm in diameter; normal fimbria were observed on
its smooth surface (Fig. 3). The lesion contained serous fluid,
and a papillary solid component 1 cm in diameter projected on
the inner wall. Histopathological examination of the tumor’s
frozen section revealed a serous borderline tumor, after which
hysterectomy, right salpingo-oophorectomy, and partial omen-
tectomy were performed. No intraperitoneal spreading was de-
tected macroscopically, and peritoneal washing cytology was
negative. Final pathological diagnosis was serous borderline
tumor of the left fallopian tube, stage IA. The patient did not
undergo adjuvant chemotherapy and had no evidence of recur-
rence 1 year after surgery.

Microscopic examination showed multiple papillary pro-
jections composed of fibrovascular cores covered with serous
epithelium (Fig. 4); papillae had stratification and budding.
Nuclear atypia was mild. Some psammoma bodies were ob-
served in the stroma. There was no invasion into the stroma.
The case was consistent with serous borderline morphology
ascribed to ovarian borderline tumors. Immunohistochemistry
of p53 showed moderate-to-strong expression in the nuclei of
60% of the tumor cells (Fig. 5a). Immunohistochemistry of
Ki67 showed moderate-to-strong expression in the nuclei of
less than 10% tumor cells (Fig. 5b).

Discussion

Borderline tumors of the fallopian tube are rare. There were 21
previously reported cases, of which 15 were serous, five were
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Figure 3. The left fallopian tube was globally swollen, while the left ovary appeard normal.
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Figure 4. Hematoxylin and eosin staining (a: low-power field; b: high-power field).

mucinous, and one was endometrioid (Table 1 [1-19]). Papil-
lary cystadenocarcinoma reported by Gatto et al in 1986, and
borderline cystadenofibroma reported by Valerdiz Casasola et
al in 1989, are now considered to be serous borderline tumors
[12,13, 16, 18].

The average age of 16 patients of serous borderline tumor
(including the present case) was 30.0 £ 9.0 years old. In 10
of these cases, the preoperative diagnosis was an ovarian or
adnexal tumor. Three patients had been preoperatively diag-
nosed with primary disease of fallopian tube; one of them was
8 weeks pregnant and was suspected to be tubal ectopic preg-
nancy. The other two patients were found to have a normal-
sized ovary adjacent to the cystic mass on transvaginal ultra-
sonography. When a normal-sized ovary is not identified on
ultrasonography or MRI, it is difficult to preoperatively deter-
mine whether a tumor arises from the ovary or fallopian tube.

In 14 of 16 serous borderline tumor cases, the tumor
formed a cystic mass with a papillary projection at the inner
wall. The mean diameter of these cysts was 6.8 + 5.0 cm. They
were localized at the distal tube (fimbriated end or ampullary
region) or the entire tube. In the other two cases, the tumor
formed approximately 5 cm sized solid mass with cauliflower-
like surface that protruded from the tubal fimbria. One case
had a non-invasive peritoneal implant in the Douglas’ pouch,
for which peritonectomy was performed. These observations
suggest that tubal serous borderline tumors arise at the fimbri-
ated end. Serous tubal intra-epithelial carcinoma (STIC) is a
lesion that arises at the fimbriated end of fallopian tube and is
suspected to be a precursor lesion of high-grade pelvic serous

carcinoma [20]. Vang et al proposed that papillary tubal hyper-
plasia (PTH) in a fallopian tube implant in the ovary develops
into a low-grade serous ovarian carcinoma [21]. PTH is found
in the ampullary portion of the fallopian tube more frequently
than in the infundibulum and isthmus, and the histological ap-
pearance of PTH is essentially identical to that of a serous bor-
derline tumor. In our case, there were no atypical lesions in
the ovaries. When PTH that arises in the fallopian tube forms
a cyst and develops in a closed state, a tubal serous borderline
tumor may form.

The 16 cases of tubal serous borderline tumors were uni-
lateral and CA125 was often mildly elevated. Most of these
cases were stage A, and 11 of these patients underwent fer-
tility-sparing surgery (salpingectomy or adnexectomy). Four
patients who did not desire fertility underwent hysterectomy;
surgical procedure undergone by the 16th patient is unknown.
Four patients underwent retroperitoneal lymphadenectomy
and were found to have no metastasis. All patients were fol-
lowed without adjuvant chemotherapy after surgery. The long-
est follow-up period was 6 years, and no recurrences or deaths
were reported.

The optimal treatment for tubal borderline tumors has not
been established due to the disease’s rarity. However, it appears
appropriate to treat these tumors as ovarian borderline tumors. In
many cases, tumors are not preoperatively diagnosed as arising
from the fallopian tube. When discovered during surgery, sal-
pingectomy is first performed; however, intraoperative frozen
section diagnosis of ovarian borderline tumors has a low sensi-
tivity and a low positive predictive value [22, 23]. Although the

Figure 5. Immunohistochemical staining (a: p53; b: Ki67).
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Table 1. Literature Review of Borderline Tumors of Fallopian Tube

Case Histology Age Symptoms Procedure Localization Gross finding Laterality CA125 Stage Follow-up
Current case Serous 50 IF during TAH + BSO Entire tube 4 x 3 cm, cystic Unilateral 50 Ia 1 year, NED
gynecological +OM with papillations
examination
Choietal [1]  Serous 25 Lower Salpingectomy + - 23 x 21 x 9 cm, cystic ~ Unilateral 38 Ia -
abdominal pain  appendectomy with papillations
Liu et al [2] Mucinous 74 - - Fimbria - Unilateral - - -
Kishi etal [3]  Serous 16 Amenorrhea Uso - 10 cm, cystic with Unilateral 171 Ia 18 months,
papillations NED
Ondic et al [4] Serous 41 Lower TAH + BSO + Fimbria 7 x5 x4 cm, solid Unilateral - 1(F) 6 months,
abdominal pain ~ OM + resection mass with cauliflower- NED
of peritoneum of like surface
Douglas’ pouch
Abreu et al [S]  Serous 25 Pelvic pain USO + biopsies Entire tube 5x3x2cm, Unilateral 44 Ia 3 years,
solid mass NED
Seamon Serous 26 Lower USO + OM + Ampullary 10 cm, cystic with Unilateral - Ic 1 year, NED
et al [6] abdominal pain ~ PEN + PAN region papillations
+ biopsies
Noguchi Serous 37 Feeling of TAH + BSO + Entire tube 13 cm, cystic with Unilateral 51 Ia -
etal [7] abdominal mass PEN + OM papillations
Villella et Serous 22 Lower Cystectomy Entire tube 3.4 x3x 1.1 cm,cystic Unilateral Normal - -
al [8] abdominal pain  of tumor with papillations value
Villella et Serous 43 IF during TAH + BSO + - 5% 1 x2cm, cystic Unilateral - - -
al [8] elective surgery  OM + PEN + PAN with papillations
for leiomyoma + appendectomy
Krasevic Serous 34 IF during Salpingectomy Ampullary 4.4 cm, cystic with Unilateral 5 Ia 4.6 years,
etal [9] gynecological region papillations NED
examination
Haratz- Serous 28 Lower UsSo Entire tube 5 x4 x 3 cm, cystic Unilateral 35 Ta -
Rubinstein abdominal pain with papillations
etal [10]
Kayaalp et Serous 31 IF during UsSo Entire tube 13 x 10 x 10 cm, cystic ~ Unilateral - - -
al [11] gynecological with papillations
examination
Alvarado- Serous 34 IF during - - 1.7 cm, cystic with unilateral - - 2.4 years,
Cabrero et elective surgery papillations NED
al [12] for leiomyoma
Alvarado- Endometrioid 49 IF during tubal - - 3 cm, solid mass Unilateral - - -
Cabrero [12] ligation
Zheng et Serous 31 Lower USO + Fimbria 6 x 5 x4 cm, solid Unilateral 108 - 6 years,
al [13] abdominal pain  appendectomy mass with cauliflower- NED
+OM like surface
Seidman [14]  Mucinous 53 - TAH + BSO - - Bilateral - - 4.3 years,
NED
Friedmann Mucinous - - - - - Unilateral - - -
etal [15]
Valerdiz Serous 32 IF during early Salpingectomy Fimbria 2.5 cm, cystic with Unilateral - - -
Casasola pregnancy papillations
and Pardo
Mindan [16]
McCarthy Mucinous 60 Constipation, TAH + BSO - - Unilateral - - -
and Aga [17] lower abdominal
discomfort
Gatto et Serous 19 Lower Salpingectomy Fimbria 4 cm, cystic with Unilateral - Ia 21 months,
al [18] abdominal pain ~ + PEN + PAN + papillations NED
appendectomy
+OM
Jones [19] Mucinous - - - - - - - - -

TAH: total abdominal hysterectomy; BSO: bilateral salpingo-oophorectomy; USO: unilateral salpingo-oophorectomy; OM: omentectomy; PEN: lym-
phadenectomy (or biopsy) of pelvic lymph nodes; PAN: lymphadenectomy (or biopsy) of para-aortic lymph nodes.
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surgical management of tubal tumors based on intraoperative
diagnosis by frozen section should be performed with caution,
the basic surgical procedure for tubal borderline tumors ought
to be hysterectomy, bilateral salpingo-oophorectomy, omentec-
tomy, and intraperitoneal inspection. For patients who prefer
to preserve their fertility, salpingectomy or adnexectomy of
the affected side should be performed with omentectomy and
intraperitoneal inspection. When salpingectomy is performed
instead of salpingo-oophorectomy, biopsy of the adjacent nor-
mal-appearing ovary may be required. However, biopsy of the
contralateral normal-appearing adnexa is probably not neces-
sary because it is unnecessary for ovarian counterpart [24]. In
ovarian borderline tumors, cystectomy increases the pregnancy
rate but shortens the time to first recurrence compared to ad-
nexectomy [24]. Tubal tumor cystectomy will not contribute to
fertility preservation unless the tumor is paratubal (paraovar-
ian). Morice et al reported that invasive peritoneal implants and
residual disease after surgery were the two factors predicting
invasive recurrence in ovarian borderline tumor patients who
underwent fertility-sparing surgery [25]. In 16 cases of tubal
serous borderline tumors, only one had a peritoneal implant (al-
though it was non-invasive). No case had residual disease after
surgery. However, intraperitoneal inspection should be care-
fully performed, especially after fertility-sparing surgery. Sys-
temic lymphadenectomy is probably not necessary for a tubal
borderline tumor because it is unnecessary for ovarian counter-
part. Lymph node involvement does not affect the prognosis of
ovarian serous borderline tumors [26].

The average age of five patients of mucinous borderline
tumor was 59.0 + 11.0 years. This is in contrast to serous
borderline tumors, in which the patients were much younger.
Among these five cases, three were complicated by peritoneal
pseudomyxoma. Today ovarian tumor complicated by pseudo-
myxoma peritonei is considered to be metastasis from a perfo-
rated appendiceal mucinous tumor [27].

pS53 is a tumor suppressor protein, and its mutation is
known to be associated with the development of many tumor
types. p53 mutation often prolongs its half-life; therefore, it
appears to be overexpressed on immunohistochemistry [28]. In
ovarian tumors, immunopositivity for p53 is diffuse and strong
in high-grade serous carcinomas, while it is focal and isolated
in low-grade counterpart. Benign tumors have no positive p53
staining. In ovarian serous borderline tumors, less than 10%
of cases were positive for p53, and the level of staining in
those cases that were positive was weak [29]. There have been
two previous reports on tubal serous borderline tumors; one
showed mild to moderate expression in a limited area of mild
atypia and the other showed no nuclear immunoreactivity [4,
13]. Our study showed moderate-to-strong nuclear expression
in 60% of the tumor cell; this appears to be exceptionally high
for borderline tumors.

Ki67 protein is associated with cell proliferation, and its
expression positively correlates with tumor malignancy. In
ovarian tumors, high-grade serous carcinoma showed strong
and diffuse nuclear expression in 75% of the tumor cells [29].
Low-grade serous carcinomas and borderline tumors showed
heterogeneous and isolated expression in 29% and 21% of
the tumor cells, respectively [29]. In tubal serous borderline
tumors, Ondic et al reported that Ki67 was expressed in the
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nuclei of less than 5% of tumor cells [4]. Our study showed
moderate-to-strong nuclear expression in less than 10% of the
tumor cells; this was consistent with borderline tumor staining.

The tubal serous borderline tumor reported by Seamon et
al consisted of a cyst attached to the tube, and was independ-
ent of the lumen [6]. Therefore, it was considered a paratubal
lesion. Fifty-three such paraovarian (paratubal) tumors of bor-
derline malignancy have been reported to date [30]. There is
no histological difference between tubal and paratubal serous
borderline tumor lesions, and tubal serous borderline tumors
are likely to arise from fallopian fimbria. However, it is not
known whether paratubal serous borderline tumors arise from
the fallopian fimbria or the peritoneal mesothelium.

In conclusion, we experienced a rare case of a tubal se-
rous borderline tumor. The patient was older than in any of
the other cases reported to date; moreover, p53 expression was
exceptionally high for a borderline tumor. Additional reports
on these tumor types are required, not only to establish stand-
ard treatments but to also elucidate the pathogenesis of ovarian
tumors themselves.
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