
Contents lists available at ScienceDirect

Annals of Diagnostic Pathology

journal homepage: www.elsevier.com/locate/anndiagpath

Original Contribution

Presence of tumor cells in the vagina during surgical treatment could be the
source of vaginal recurrence in patients with endometrial carcinoma — A
pilot prospective study

Simona Stolnicua,⁎, Cristina Terinteb, Nicolae Ioanidc, Elvio Silvad

a Department of Pathology, University of Medicine, Pharmacy, Sciences and Technology of Targu Mures, Str Gh Marinescu nr 38, 540139, Romania
bDepartment of Pathology, Regional Institute of Oncology, Str General Henri Mathias Berthelot nr 2-4, Iasi 700483, Romania
c Department of Surgery, Regional Institute of Oncology, Str General Henri Mathias Berthelot nr 2-4, Iasi 700483, Romania
dDepartment of Pathology, MD Anderson Cancer Center, 1515 Holcombe Blvd, Houston, TX 77030, USA

A R T I C L E I N F O

Keywords:
Endometrial cancer
Vaginal recurrence
Surgical treatment

A B S T R A C T

Background: The commonest site of recurrence in endometrial cancer (EC) is the vagina, with a rate of 16%. The
aim of this study was to determine if vaginal recurrences in EC patients could develop due to contamination of
the vagina with glandular tumor cells dropping off on polypoid, large size EC or tumors involving the en-
docervix, through manipulation of the uterus during surgery.
Methods: This pilot prospective study included 10 consecutive patients with EC, surgically treated with hys-
terectomy and additional lymphadenectomy according to stage. In every case, 2 proximal vaginal smears were
collected before and during the hysterectomy procedure. All smears underwent Papanicolaou staining and the
presence of atypical glandular cells in the smears was correlated with clinico-pathological parameters.
Results: Residual tumor was identified on the surgical specimen in the 10 cases; the tumor characteristics were
large size (median 6 cm), polypoid type (80%), infiltrating the cervix (70%), and infiltrating more than half of
the myometrium (60%). The smears obtained from the vagina showed that five cases (50%) presented tumor
cells of glandular type in all smears (before and during the surgery), while in 3 cases (30%) the smears were
negative for tumor cells preoperatively, but positive in the perioperative smears.
Conclusions: Our results suggest that the vagina is most often contaminated preoperatively due to bleeding;
however, the vaginal wound may also be contaminated perioperatively. We propose a change in the surgical
procedure, which is easy to perform and inexpensive compared to postsurgical vaginal radiotherapy.

1. Introduction

Endometrial cancer (EC) is the most common gynecological cancer
primarily affecting postmenopausal women worldwide. Annual in-
cidence rates in Western countries range between 15 and 25 per
100,000 women and about 8600 patients are diagnosed each year [1].
The large majority of patients are diagnosed at early FIGO (Interna-
tional Federation of Gynecology and Obstetrics) stage I, due to early
occurrence of symptoms. Surgery, consisting of abdominal or laparo-
scopic, robotic hysterectomy and bilateral salpingo-oophorectomy is
the primary treatment for stage I patients with EC.

The potential adverse risk factors are age, stage, histological type
and grade, depth of myometrial invasion, and presence of lympho-
vascular invasion. Based on different clinical studies and data, EC has

been classified as low-risk, intermediate-risk, and high-risk for lymph
node metastases and early disease spread to the abdominal cavity and
distant sites. Low-risk patients are those with stage IA (i.e., with no or
superficial {< 50%} myometrial invasion) EC, grade 1 or 2, and en-
dometrioid type histology. High-risk patients are those with stage IB
(i.e., with deep {>50%} myometrial invasion) grade 3 EC, stage II or
stage III EC, or non-endometrioid histology (all stages with myometrial
invasion). All others are considered to have intermediate-risk EC. The
majority of patients with EC have low or intermediate-risk with only
15% having high-risk EC.

A favorable prognosis (low-risk EC) is seen in a large proportion of
EC patients with the standard treatment being surgery alone and ob-
servation after hysterectomy and bilateral salpingo-oophorectomy, with
95% probability of 5-year relapse-free survival. However, a significant
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number of patients do develop local or distant recurrence with the
vagina being the most common site of recurrence. According to most
clinical trials, adjuvant radiotherapy (RT) for endometrial carcinoma
(vaginal brachytherapy or external beam pelvic RT {EBRT}) is a very
effective salvage treatment for vaginal relapse in patients not pre-
viously irradiated. The use of postoperative RT was initially limited to
the group of patients at sufficiently high-risk of locoregional relapse to
warrant the risk of treatment-associated morbidity. However, more
recently, 4 randomized trials have established the role of EBRT in in-
termediate-risk endometrial carcinoma even followed by severe com-
plications and side effects [2-5]. Also, because most relapses occur in
the vagina, the use of vaginal brachytherapy alone has been advocated
by recent international guidelines for patients with low-stage IA grade1,
grade2, and grade3 (in association with potential risk factors, con-
sidering vaginal brachytherapy if one risk factor is present, and strongly
recommended if two risk factors are present) as an alternative to ob-
servation alone as well as for stage FIGO IB or more [6]. This treatment
approach has become a common practice, but there is no proof that the
usual risk factors for endometrial cancer are also found in patients who
develop recurrences in the vagina. In fact, in a retrospective study in
2014, the opposite has been proposed [7].

EC patients with vaginal recurrences were found to have the same
risk factors as those who did not have recurrences according to a study
conducted by Moschiano et al. [7]. Out of 255 low histological grade
(FIGO grade I or II) endometrioid adenocarcinoma patients that they
studied, clinical follow-up showed that vaginal recurrences developed
in 40 (16%) patients, with 3 disease-related deaths. These 3 patients
with vaginal recurrence developed subsequent extravaginal recurrence
before death. Patients who had vaginal recurrence showed increased
cervical tumor involvement but lacked other risk factors associated
with recurrent disease at other sites. There were no deaths among pa-
tients with isolated vaginal recurrence, suggesting that vaginal recur-
rence is not a marker of aggressive tumor biology [7]. Treating these
low-/intermediate-risk EC patients with RT for the improvement of
local vaginal control and overall survival is unnecessary and could be
avoided.

The aim of this study was to determine if glandular tumor cells
dropping off polypoid, large diameter EC specimen are present in the
vaginal wound after the surgical manipulation. These cells could be a
potential source of vaginal recurrence in EC patients.

2. Patients and methods

This prospective study involved 10 consecutive patients previously
diagnosed with endometrial carcinoma based on a Pipelle biopsy and
with residual tumor in the uterus at the time of surgery. In cases with
cervical involvement, immunohistochemical stains were done to rule
out a primary cervical carcinoma. Consent was obtained from all pa-
tients and the Ethical Committee of the Regional Institute of Oncology,
Iasi approved the study (protocol no. 15/2019). All patients were sur-
gically treated with hysterectomy, bilateral salpingo-oophorectomy
with abdominal extra fascial nerve sparing and additional pelvic lym-
phadenectomy in stage IB and II regardless of degree of differentiation
and para-aortic lymphadenectomy for high-risk patients. In every case,
2 smears were collected 30 min preoperatively, before washing the
vagina with betadine. The patient was placed in the gynecological po-
sition, and using two different brushes, 1 sample was collected from the
proximal vagina around the cervix (bottom of the posterior vaginal sac)
and 1 from the ectocervix. For the intraoperative mobilization of the
uterus, for every case included in the study, 2 Kocher pins were used,
each placed at the level of each uterine horn. As much as possible,
mobilization and palpation of the uterus were avoided in order to
prevent the passage of tumor cells from the uterine cavity to the cervix.

Two additional smears were collected during surgery, before in-
cising the upper part of the vagina to remove the uterus (1 sample
collected from the proximal vagina around the cervix and 1 from the

ectocervix). Colpotomy was performed using the monopolar device, the
vaginal cuff being correlated with each type of hysterectomy. After
collecting the samples of 4 smears per case, conventional smear slides
were prepared and labeled for accurate identification, fixed in 96%
ethyl alcohol for 15 min and then dried, and sent to the pathology la-
boratory for Papanicolaou staining.

The presence of atypical glandular cells in all the smears was cor-
related with the age of the patient, FIGO stage of the tumor, presence of
residual tumor, histological subtype and grade of the tumor, depth of
myometrial invasion, presence of lympho-vascular invasion, and the
presence of cervical involvement in every case by an experienced gy-
necological pathologist, after sampling the surgical specimen.
Histological slides were prepared from (i) the uterine tumor (with a
mean of 5 slides/case, in correlation with the tumor diameter) as well
as from the uterine wall to assess the depth of myometrial invasion, (ii)
the cervix in order to identify the cervical involvement, and (iii) all the
other organs that were surgically removed, including the lymph nodes.

3. Results

Ten patients (age range 47–79 years, mean 63.4 years) with en-
dometrial carcinoma were selected for the study. Five of the patients
were FIGO stage II, four were stage I, and only one patient was stage III.

In all cases, a residual tumor was found on sampling the surgical
specimen. Macroscopically, 8 out of 10 tumors were of polypoid type,
with 2 diffuse type tumors. The tumor diameter varied between 3 and
8 cm (median 5 cm), and in 7 out of 10 cases (70%), there was mac-
roscopic as well as microscopic infiltration of the endocervix by the
tumor.

In 9 cases the tumor was of endometrioid type with/without squa-
mous metaplasia, while in 1 case the tumor was of clear cell type.
Microscopically, there were 3 cases of FIGO grade 1, 4 cases of FIGO
grade 2, and 3 cases of FIGO grade 3. Myometrial involvement was
present in all the cases (100%) with 6 of the cases showing infiltration
of> 50% of the myometrium (60%). In 80% of the cases, the presence
of lympho-vascular invasion was identified. None of the cases had
tumor involvement of the ovaries, fallopian tubes, and vaginal cuff, and
only one case had tumor associated with lymph node metastases (10%).
Five cases (50%) presented glandular tumor cells in all smears (before
and during the surgery), while in 3 cases (30%), the smears were ne-
gative for glandular tumor cells before surgery, but positive in the
smears taken during surgery. Atypical glandular cells were not identi-
fied in any of the smears in 2 cases (20%). Of these 2 cases with ne-
gative smears, one had a 3.2 cm diameter tumor involving more than
half of the myometrium; cervical involvement was not identified in any
of them (Figs. 1, 2) (Table 1).

4. Discussion

Our results show that vaginal contamination with glandular tumor
cells in EC patients mostly occurs either before or during the surgical
procedure. This could be avoided by washing the vagina before and
after the surgical procedure as well as by using a special device to
prevent tumor cells to contaminate the vagina during surgery. These 3
steps might prevent the contamination of the vaginal wound by
glandular tumor cells and the development of recurrences in the vagina.

Surgical treatment, consisting of abdominal or laparoscopic, robotic
hysterectomy, and bilateral salpingo-oophorectomy is the primary
standard treatment for patients with EC. Depending on the associated
risk factors, pelvic and para-aortic lymphadenectomy is also performed
during surgery. Prognosis of EC is related to various risk factors such as
age, advanced clinical stage, tumor histological subtype (FIGO grade 3
endometrioid, serous, clear cell adenocarcinoma, undifferentiated car-
cinoma, and carcinosarcoma) and FIGO histological grade, presence of
lympho-vascular involvement, and deep infiltration of the myome-
trium.
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EC patients may develop vaginal and/or extravaginal recurrences
with the former being more common (16% of all patients diagnosed
with EC). To treat or prevent the development of vaginal recurrences,
vaginal brachytherapy is routinely recommended for these patients
even if the EC is of low/intermediate-risk prognosis. Previous studies
have shown, however, that risk factors like histological grade, deep
(more than half) myometrial invasion, and presence of lympho-vascular
invasion are not related to vaginal recurrence [7]. Moreover, vaginal
recurrence is not a marker of aggressive tumor biology; however, fol-
lowing a vaginal recurrence, a low-grade EC might transform into an
aggressive neoplasm [7].

In the past, low-dose radiation brachytherapy with radium-226 was
used in combination with EBRT [8,9] while more recently, low-dose
radiation brachytherapy has been replaced by high-dose radiation
brachytherapy with iridium-192 after loading [10,11]. The PORTEC-2
clinical trial showed excellent and equivalent vaginal and pelvic control
rates with both adjuvant radiation approaches and no difference in
overall survival [12]. Recently, results were published from a long-term
follow-up study (median 20.5 years) of 568 patients with early-stage EC
[13]. The study compared long-term outcomes in women who received
vaginal brachytherapy plus EBRT versus vaginal brachytherapy alone.
The findings suggested no statistical difference in overall survival be-
tween the study groups, and in this cohort, patients younger than
60 years of age who received EBRT had increased incidence of sec-
ondary cancers and subsequent higher mortality rates [13].

The use of adjuvant radiotherapy did not improve overall survival in
any of the clinical trials [6]. Vaginal brachytherapy is however asso-
ciated with morbidity and increased severity in acute complications
(vaginal inflammation, irritation, dryness, discharge, soreness, swel-
ling, fungal infection, vault laceration, vaginal laceration, deep vein
thrombosis, fever, bladder perforation, and bowel obstruction) as well
as late complications (tiredness, diarrhea or nausea, urinary compli-
cations, vaginal complications such as vaginal discharge, dryness,
itching, bleeding, fibrosis, telangiectasis, stenosis, short or narrow va-
gina, dyspareunia, and cardiac complications) that develop in 2 up to

27% of the patients [14-17]. Moreover, vaginal brachytherapy is ex-
pensive.

One of the reasons for the presence of glandular tumor cells in the
vagina of patients with EC is that, in polypoid tumors, or in those in-
volving the cervix, the tumor cells may detach and drop into the vagina
while the tumor is bleeding. As a consequence, cleaning the vagina
before the surgery can prevent vaginal contamination. Another cause
for the presence of tumor cells in the vagina is manipulation of the
uterus by pressing the fundus during surgery.

The data from this pilot study demonstrates that, in most cases, the
vagina is contaminated before surgery (due to bleeding) or during
surgery, especially if the endometrial tumor is large, polypoid, and
infiltrates the cervix, and this can be avoided. Based on this pilot study,
a larger group of patients can be evaluated by applying some changes in
the surgical procedure, which are easy to perform and less expensive
than postsurgical vaginal RT.

We are proposing using a device, such as a contraceptive diaphragm
or a specifically designed more sophisticated device, to protect vaginal
contamination during surgery. Also, we propose that the vagina should
be additionally washed after the uterus has been removed. These
measures applied before and during hysterectomy for EC might prevent
the contamination of the vaginal wound by glandular tumor cells and
the development of recurrences in the vagina. Consequently, these
patients may not need vaginal brachytherapy, an oncological procedure
that is sometimes associated with severe early and late complications as
well as a high cost for the patients.

Compliance with ethical standards

This manuscript meets the ethical standards.

Funding

None.

Fig. 1. Invasive endometrioid type of endometrial adenocarcinoma (surgical specimen). (a); Presence of atypical tumor cells in smear obtained during surgery (b, c);
(Papanicolaou stain).

Fig. 2. Invasive clear cell type of endometrial carcinoma developed in a postmenopausal patient (surgical specimen). (a); Presence of multiple clusters of atypical
tumor cells in smears obtained preoperatively and (b); during surgery (c); (Papanicolaou stain).
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