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Objective
To determine the incidence of accidentally diagnosed genital malignancies in women undergoing gynecological
surgeries for pathologies presumed to be benign.

Methods

Data of all women who underwent hysterectomy for benign indications were retrieved from hospital records. A total
of 628 cases of hysterectomy and 35 cases of myomectomy were included. The final histopathology was accessed
through the computer records, and the total number of genital tract malignancies was included.

Results

The incidence of occult uterine, ovarian, and cervical malignancies in women undergoing hysterectomy was 0.47%,
0.31%, and 0.15%, respectively. The incidence of uterine corpus malignancies in women undergoing myomectomy
was 2.8%, and 3 cases of smooth muscle tumor of uncertain malignant potential (STUMP) were also identified.
Endometrial stromal sarcomas were the most common pathology among uterine malignancies, followed by
leiomyosarcoma and endometrial adenocarcinoma.

Conclusion

Postoperative diagnosis of malignancies in women undergoing surgery for benign indications poses great challenges
to the treating surgeon. Occult malignancies must be ruled out by thorough preoperative assessment, especially in
some subsets of women. Morcellation is an inevitable technique and complement to laparoscopic surgeries, although
little chances of malignancy spread is related to its use. Nevertheless, thorough preoperative investigations and always
ensuring contained morcellation can minimize these chances.
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lemmas in the mind of treating physicians and worsens the
oncological outcomes of these patients. When malignancy

Introduction

Hysterectomy is one of the most common surgical proce-
dures performed in gynecology, and often, it is performed

as a benign indication. Common indications are abnormal
uterine bleeding (AUB), uterine fibroids, adenomyosis, endo-
metriosis, pelvic organ prolapse, postmenopausal bleeding
(PMB), and benign adnexal masses [1,2]. These benign pa-
thologies can be reliably picked up by ultrasound, preferably
done through both transvaginal and transabdominal routes.
Most gynecologists do not resort to advanced imaging mo-
dalities as a routine during preoperative workups. However,
postoperative diagnosis of genital malignancies in women
operated for benign-like pathologies may create clinical di-
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is suspected in the preoperative workup, more extensive
staging and cytoreductive procedures should be performed
in addition to uterus removal. Three methods of performing
hysterectomy are abdominal, laparoscopic, and vaginal. The
opted route of surgery mainly depends on the size of the
uterus or specimen, the nature of pathology, whether benign
or malignant, and the operating surgeon’s experience.

In the past two decades, laparoscopy has become the
preferred route of hysterectomy because of its apparent
advantages, but it might require a procedure such as power
morcellation to remove larger uteri. Laparoscopic power
morcellator has been used for over 25 years to extract large
specimens of fibroids or adnexal masses. However, there
have been reports of intraperitoneal seeding of benign and
malignant diseases, such as leiomyoma, endometriosis, and
unsuspected ovarian or uterine malignancy [3]. This creates
problems in the accurate grading and staging of sarcoma.
Moreover, prognosis of such patients is poor after the ma-
lignant tissue has dissipated in the abdominal cavity. Due
to these concerns, the use of laparoscopic power morcella-
tor was banned by the U.S. Food and Drug Administration
(USFDA) on November 24, 2014, in most patients who un-
derwent myomectomy and hysterectomy for fear of dissemi-
nation of unrecognized malignancy [4].

Most gynecological cancers are picked up preoperatively
owing to their complex symptoms and available investiga-
tions. However, there are no reliable diagnostic markers for
leiomyosarcoma, asymptomatic endometrial cancer, and low-
grade or borderline ovarian malignancies [5]. The reported
incidence of occult uterine malignancies ranges from 0%
to 3.17%, and limited data is available on the incidence of
occult cervical and ovarian malignancies with reported inci-
dences of 0.6% and 0.19%, respectively [6-9]. In this study,
we describe the incidence of postoperatively diagnosed geni-
tal tract malignancies involving the uterus, fallopian tube,
ovary, and cervix, along with the management and follow-up
of these accidentally diagnosed cancers. It is also imperative
to determine the lacunas in the preoperative workups of a
particular subset of women likely to be diagnosed with ac-
cidental malignancies and the safest route of surgery to pre-
vent such unhappy encounters in these presumably high-risk
women.
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Materials and methods

This retrospective study was conducted in the Department
of Obstetrics and Gynecology at All India Institute of Medi-
cal Sciences, Jodhpur, from 2017 to 2019. All women who
underwent hysterectomies for non-malignant causes were
included. A total of 628 cases of hysterectomy performed
through laparoscopic, abdominal, and vaginal routes, along
with 35 cases of laparoscopic and open myomectomies,
were included in the study. The study was approved by the
institutional ethical committee.

All women with heavy menstrual bleeding (HMB) owing to
a non-malignant cause, prolapse uterus, unexplained PMB,
fibroid uterus, and adenomyosis not responding to medical
management were included in the study. All patients were
evaluated preoperatively by the surgeon, and the surgical
route was decided. All women underwent preoperative pap
smears. Endometrial biopsy was available for all cases of
HMB, where the causes of bleeding were not obvious. En-
dometrial biopsy was performed using endometrial biopsy
curette (Novak’s curette) in most cases, and in the remain-
ing patients when the biopsy report was inconclusive or in
women presenting with PMB, hysteroscopy was performed
to take an endometrial biopsy. Pelvic ultrasound (USG) was
available for all women included in the study, and no malig-
nancy was suspected on USG in all included cases. All wom-
en undergoing laparoscopic myomectomy or conservative
surgery were benign-like ovarian cysts (>10 cm), who under-
went T2-weighted magnetic resonance imaging (MRI) to rule
out any malignancy. This data was collected by the electronic
patient management system of the hospital. Women with
preoperative suspicion of malignancy, those wherein data
collection was inadequate, or missing follow-up data were
excluded from the analysis. The preoperative assessment,
intraoperative findings, type of surgery, final histopathologi-
cal reports, type of adjuvant therapy, and follow-up of all the
diagnosed malignancies were assessed.

The staging was retrospectively revised based on surgical
records and pathologic results. The primary outcome was to
determine the incidence of occult genital malignancies diag-
nosed in women undergoing hysterectomy with or without
salpingo-oophorectomy for benign indications and women
undergoing myomectomy uterine or cervical fibroids. We
compared the incidence of unexpected uterine malignancies
and cervical and ovarian malignancies in the laparoscopic,
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abdominal, and vaginal routes.

Results

A total of 628 hysterectomies and 35 myomectomies were
included in the study because their detailed preoperative
workup, intraoperative findings, histopathology report, and
follow-up was available. The median age for women un-
dergoing hysterectomy was 46 years (range, 38-72 years),
and those undergoing myomectomies was 34 years (range,
24-42 years). The most common indication for hysterectomy
was AUB (45.38%), while the most common cause was ovu-
latory dysfunction leading to simple endometrial hyperplasia
and adenomyosis. Nearly 30% of women underwent utero-
vaginal prolapse, and most of these women were postmeno-
pausal. Large and symptomatic fibroid uterus was the cause
for surgery in 18.78% of women, and whenever fertility was
not desired, a myomectomy was performed. Among the
2.8% pan-hysterectomies performed for benign-like adnexal
masses, endometriosis was the most common pathology,
followed by large simple ovarian cysts in peri-menopausal
females. Approximately 1% of women underwent surgery
for persistent unexplained PMB after ruling out endometrial
malignancy by diagnostic hysteroscopy and directed biopsies
(Table 1). Among the 35 women who underwent myomec-

Table 1. Indications for hysterectomy with or without salpingo-
oophorectomy

Symptom No. Indication '(\l;: ':ff tc:tzeI;
1 Abnormal uterine bleeding 285 (45.38)
(other than abnormal uterine
bleeding due to leiomyomatosis)

2 Prolapse uterus 192 (30.57)
3 Symptomatic fibroid uterus 118 (18.79)
4 Benign adnexal masses 18 (2.87)
6 Postmenopausal bleeding 6 (0.96)
7 Cervical fibroid 3(0.48)
8 HSIL following LEEP 1(0.16)
9 Post- menopausal dermoid cyst 1(0.16)
10 Recurrent pyometra 4(0.64)

Total 628 (100.00)

HSIL, high-grade squamous intraepithelial lesion; LEEP, loop electro-
surgical excision procedure.
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tomy, 80% had symptomatic intramural fibroids, 11.4% had
cervical fibroids, and 8.6% had fibroids impinging on the
endometrial cavity.

Vaginal hysterectomy (VH) was the most common route
of surgery (33.7%), preferred to treat prolapse cases, and
AUB cases with small uniform uteri with no associated ad-
nexal pathology. Total laparoscopic hysterectomy (TLH) was
performed in 31.21% of the cases, followed by abdominal
hysterectomy (30.09%). The abdominal route was opted in
women with uterine size >14 weeks, co-existing ovarian cyst,
cervical or broad ligament fibroids, and in case of a contraindi-
cation to general anesthesia or pneumoperitoneum, as in pa-
tients with compromised cardio-respiratory function. Robotic
hysterectomy was one of the surgery routes, although only
4.9% and the most common pathology was AUB (Table 2).
All specimens in laparoscopic and robotic cases were re-
trieved vaginally through the vault opening using techniques
such as coring and bisection, and power morcellation was
not performed in any case. In the case of myomectomies,
94.2% (33 out of 35 women) underwent myomectomy
through the minimal access technique (laparoscopic or robot-
ic). In all of these women, power morcellation in a contained
bag was performed to retrieve the fibroids.

A total of 10 cases of occult genital malignancies were

Table 2. Different modes and types of surgery

Symptom No. Type of surgery No. of cases
1 Vaginal hysterectomy 212

2 Abdominal hysterectomy 189

3 Total laparoscopic hysterectomy 196

4 Robot-assisted hysterectomy 31

5 Laparoscopic myomectomy 33

6 Open myomectomy 2

Table 3. Various occult genital malignancies diagnosed postop-
eratively following hysterectomy and myomectomy

Symptom No. Case reel s
cases
1 Uterine corpus 4
2 Smooth muscle tumor of 3
unknown malignant potential
Cervix (gastric type) 1
Ovarian malignancy 2
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detected in our study population undergoing hysterectomy
or myomectomy (Table 3). Among these 10 cases, we found
six cases of genital tract malignancy in women who under-
went hysterectomy with or without salpingo-oophorectomy,
three cases of smooth muscle tumor of uncertain malignant
potential (STUMP), and one case of endometrial stromal
sarcoma (ESS) in women who underwent myomectomy.
Among women undergoing hysterectomy, the incidence of
occult malignancy of the uterine corpus was 0.47%, the inci-
dence of ovarian malignancy was 0.31%, and the incidence
of cervical malignancy was lowest (0.15%). Notably, occult
malignancy incidence was 2.8% in women undergoing myo-
mectomy, and the incidence increased to 11.4% if cases of
STUMP were included.

We also observed that the incidence of uterine malignancy
was higher with abdominal hysterectomy than with the lapa-
roscopic route (1.05% compared to 0%), and all cases with
occult malignancy in myomectomies were operated laparo-
scopically. Approximately 87.5% of corpus uteri malignancy
cases were stage |, and all the remaining cases of ovarian and
cervical malignancies were also in the early stage (Stage la
and Stage Ib, respectively). Only one case of leiomyosarcoma
was upstaged to stage lllb following re-surgery. Nine out of
the 10 cases remained disease-free following postoperative
management, and 1 patient expired at the ninth month of
follow-up secondary to a cardio-vascular accident.

Discussion

The overall incidence of occult genital malignancies in wom-
en undergoing hysterectomy in our population was 0.95%,
and that in women undergoing myomectomy was 2.8%.
Interestingly, the incidence of occult malignancies diagnosed
following hysterectomy for presumed benign pathologies
was lower than that reported in the recent literature, but the
incidence was higher in the myomectomy group [9]. Nearly
67% of the women with occult uterine, cervical, and ovar-
ian malignancies diagnosed following hysterectomy were
postmenopausal in the absence of any clinical suspicion of
malignancy based on history, examination, or preoperative
imaging. Before any surgery involving removal of the uterus
with or without removal of the adnexa, the recommended
preoperative workup included a cervical smear, an endo-
metrial biopsy (in the case of AUB and PMB), and a detailed
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USG. Advanced imaging techniques like contrast-enhanced
computed tomography (CECT) and Diffusion-weighted/T2
weighted magnetic resonance imaging (MRI) were not rou-
tinely done for pelvic pathologies that appeared benign on
USG. The restricted use of MRI/CECT can be explained by the
fact that the diagnostic accuracy of transvaginal ultrasound
(TVS) is higher for benign pelvic pathologies. It is a more ac-
cessible, affordable, and safe imaging tool than CECT and
MRI.

Among the uterine corpus malignancies, three STUMP
cases were diagnosed postoperatively in women who un-
derwent laparoscopic myomectomy for symptomatic intra-
mural fibroids in the reproductive age group. Preoperative
USG and MRI did not report any suspicion of malignancy.
The mitotic count ranged from 10-20/hpf and tumor cells
were positive for vimentin, along with estrogen and proges-
terone receptors. One patient with a mitotic count >20/hpf
underwent a second surgery in the form of total abdominal
hysterectomy and bilateral salpingo-oophorectomy. The final
histopathology also confirmed the diagnosis of STUMP. The
patients underwent baseline chest, abdomen, and pelvic CT
scans postoperatively, which showed no metastatic lesion.
All patients were disease-free at the end of 4-24 months
of follow-up. Adjuvant chemotherapy or hormonal therapy
had no role in women with STUMP, but the recurrent disease
required surgical excision followed by hormonal therapy with
medroxyprogesterone acetate (MPA) gonadotropin releasing
hormone agonists and/or chemotherapy [10-12]. Morcel-
lation of such tumors should be ideally avoided if there is
a preoperative suspicion; otherwise, it can lead to diffuse
peritoneal implants that may be benign or malignant [13].
In our population, the incidence of STUMP was 8.5%, and
all the fibroids were large (>7 cm). Hence, it is important to
conclude that in larger fibroids, the operating team must
anticipate such pathologies and take all measures to avoid
spillage of tumor bits in the peritoneal cavity. These women
must be strictly followed up as recurrence occurs in 11% of
these women [14].

The incidence of malignancy of the uterine corpus in wom-
en undergoing hysterectomy was 0.47% and that during
myomectomy, it was 2.8%. These numbers contrast to those
reported by Desai et al. [9] that occult uterine corpus malig-
nancies were seen in 1.44% of women undergoing hyster-
ectomy and 0.21% in myomectomy specimens, although
the above study did not mention the histopathological types
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of malignancies identified. In our study, three women were
identified with malignancy of the uterine corpus and the
pathologies were uterine leiomyosarcoma (LMS), ESS, and
endometrial adenocarcinoma. All the malignancies were
stage B, as diagnosed following histopathological report.
The endometrial adenocarcinoma patient had undergone
total abdominal hysterectomy (TAH) with bilateral salpingo-
oophorectomy (BSO) in view of PMB and a fibroid polyp in
the uterus, which did not reveal malignancy on preoperative
biopsy or USG. The patient with LMS was peri-menopausal
and was planned for TAH in view of a large fibroid (10 cm);
however, intraoperatively, the fibroid's gross appearance was
suspicious; hence, BSO was also performed. This patient had
a preoperative CECT of the pelvis, which raised suspicion of
a complex ovarian mass, but the preoperative tumor markers
were normal.

Two women were diagnosed with low-grade ESS; one un-
derwent vaginal hysterectomy (VH) for prolapse uterus, and
another underwent robot-assisted myomectomy for a 6 cm
intramural fibroid. The first patient with a prolapsed uterus
had a preoperative TVS, which revealed a normal-looking
endometrium with small intramural fibroids and normal
bilateral ovaries, while the second patient underwent MRI,
which revealed a single intramural fibroid. Following the ESS
diagnosis, both women underwent re-surgery in the form of
bilateral salpingo-oophorectomy in VH patients and TAH with
BSO in the myomectomy patient, and both were found to be
stage 1. The incidence of ESS in our population of hysterec-
tomy and myomectomies was 0.3%, which is in agreement
with that reported in the literature [15,16].

In this study, occult ovarian malignancy incidence was 0.3%
in women undergoing hysterectomy with or without BSO.
Similar results were reported by Desai et al. [9] in their study
of 24,076 hysterectomies performed for presumed benign
pathologies. There were 2 cases of ovarian malignancy in our
study population. The first patient was an operated case of
breast cancer breast presented to us with a chief complaint
of intermenstrual bleeding. She had been taking tamoxifen
for the last 2 years and was not evaluated for BRCA muta-
tion. Her preoperative endometrial biopsy revealed prolifera-
tive endometrium, and ultrasound showed a 3 cm hemor-
rhagic cyst in the left ovary with normal CA-125; hence,
advanced imaging was not obtained. Intraoperative findings
were also not suggestive of any ovarian malignancy, but the
postoperative examination revealed a neoplastic lesion in
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the left ovary likely to be metastatic. Although rare, ovaries
constitute a metastatic site for primary malignancies of the
breast, colon, and stomach [17]. The second case of occult
ovarian malignancy was reported in a postmenopausal pa-
tient who underwent VH with BSO. Her preoperative USG
was suggestive of bilateral polycystic ovaries that appeared
bulky intraoperatively. A postoperative histopathology report
revealed a granulosa cell tumor of the right ovary and simple
hyperplasia of the endometrium. The patient was staged as
IA and hence did not receive any postoperative chemothera-
py and was disease-free at 15 months follow-up.

Cervical cancer is the only genital cancer most amenable to
screening, which is almost always done during the preopera-
tive workup prior to elective hysterectomies. The incidence
of accidentally diagnosed cervical malignancy was found to
be 0.15%, and only one case of cervical malignancy was di-
agnosed postoperatively in the form of minimal deviation ad-
enocarcinoma (MDA), also known as “Adenoma malignum.”
The patient was a postmenopausal woman with symptom-
atic fibroid uterus and underwent TLH. Preoperatively, cervi-
cal smear was normal, while intraoperatively, a long cord-like
cervix was noted. Histopathology revealed MDA with more
than 7 mm depth of invasion. Postoperative CECT did not
show any pelvic or abdominal metastasis, and the patient
received adjuvant radiation because MDA is considered an
aggressive tumor. The patient was disease-free at the end of
20 months of follow-up using clinical examination, 6-month
CECT, and vault smears.

In the largest series of occult genital tract malignancies
reported by Desai et al. [9], the incidences of occult cervi-
cal, uterine and ovarian malignancy were 0.6%, 1.44%,
and 0.19%, respectively, while no occult malignancies were
reported in their myomectomy population. In our study, oc-
cult uterine and cervical malignancy incidence were lower
(0.47% and 0.15%, respectively), while the incidence of
occult ovarian malignancy was higher (0.3%). The incidence
of accidentally diagnosed malignancies was 2.8% in women
undergoing myomectomy. In our study, the majority (67 %)
was postmenopausal, but only 10% of them had associated
comorbidities like raised BMI, diabetes, hypertension, and
prior history of pelvic pathology; however, these factors were
found to have a significant association with the incidence of
occult genital malignancies in the study reported by Desai et
al. [9].

This study provides important insights into the incidence
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of accidentally diagnosed genital malignancies in women
undergoing hysterectomy or myomectomy for presumed
benign pathologies with detailed information on their pre-
operative workups. Although the incidence of uterine malig-
nancies is lower than that reported in the past, it is important
to suspect vicious pathologies in specific subsets of patients,
such as postmenopausal women, large fibroids (>10 cm),
and benign-like ovarian cysts in high-risk women. In the pres-
ent era of minimal access surgery, more stringent preopera-
tive screening of genital malignancies must become a norm
in routine gynecologic practice. We missed one case of ESS,
endometrial carcinoma, and granulosa cell tumor in some
postmenopausal women, and preoperative MRI was not per-
formed in any of them. Most gynecological pathologies are
first evaluated on ultrasound, while advanced imaging tech-
niques such as CECT or MRI are used to further investigate
suspicious pathologies, although the findings of this study
indicate that routine MRI must be performed in women un-
dergoing conservative surgeries such as myomectomies, cys-
tectomies for >10 cm ovarian cysts, and in postmenopausal
females with any fibroid or bulky enlarged ovaries.
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