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Abstract

Background: Epithelial ovarian cancer (EOC) is an extremely aggressive and lethal carcinoma. Specific data that iden-
tify high-risk groups with uterine involvement are not available. Thus, this study aimed to evaluate a gross number of
women with EOC to obtain the frequency of uterine involvement and its risk factors.

Methods: This retrospective observational study was conducted on 1900 histologically confirmed EOC women, diag-
nosed and treated in our tertiary hospital from March 2009 to September 2020. Data including their demographic,
medical and pathological findings were collected.

Results: From 1900 histologically confirmed EOC women, 347 patients were eligible for participations. The mean age
of study patients was 51.31 4 11.37 years with the age range of 25 to 87 years. Uterine involvement was detected in
49.6% (173) of the patients either macroscopic (47.4%) or microscopic (52.6%) types.

Uterine involvement was significantly associated with having AUB (P-value =0.002), histological type of ovary tumor
(P-value <0.001), ovarian cancer stage (P-value <0.001), and abnormal CA-125 concentration (P-value =0.004).

Compared to the other study patient, the patients with metastatic uterine involvement had significantly higher stage
(p-value<0.001), higher grade of ovary tumor (p-value =0.008), serous histological type (p-value<0.001), and a higher
level of CA-125 concentration (p-value<0.001).

on the other hand, the patients with synchronous uterine cancer were significantly younger (p-value =0.013), nul-
liparous (p-value<0.001), suffered from AUB symptoms (p-value<0.001) and had endometroid histological type
(p-value=0.010) of ovary cancer in comparison to other study patients.

Conclusion: Considering the high prevalence of uterine involvement in EOC patients, ultrasound evaluation and/or
endometrium biopsy assessment should be done before planning any treatment.
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Background

Epithelial ovarian cancer (EOC) is an extremely aggres-
sive and lethal tumor, mostly diagnosed in advanced
stages with poor prognosis except in small number of
patients with early detection [1].
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Nearly 10% of all patients with EOC seem to have con-
current endometrial cancer, which are the most common
synchronous gynecologic tumors. Evidentially, con-
current uterine involvement in EOC patients is mostly
observed in younger nulliparous women with lower
ovary tumor stage [1-3].

It is so important to apply a comprehensive strategy in
the diagnosis and treatment of this tumor [4]. The routine
therapeutic approach for EOC management is primary
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debulking or neoadjuvant chemotherapy followed by sur-
gical cytoreduction [5, 6].

Not surprisingly, hysterectomy is usually used in pri-
mary debulking surgery in advanced invasive EOC man-
agement. Although there is no clear logical reason, at
least, preoperative recognition of patients according to
uterine involvement could be helpful for selecting hyster-
ectomy type (total or subtotal) [7-10].

On the other hand, since the most important prognos-
tic factor in EOC patients is the residual tumor meas-
ures, it seems, saving cancer-free uterine, as well as other
intraperitoneal organ maintenance with no cancer evi-
dence, does not have any adverse impact on the patient
prognosis [11].

In contrast, the most reason for hysterectomy include
a large number of EOC patients with uterine involve-
ment and the improvement of the overall survival rate
in high-risk patients [5, 6]. Additionally, no specific data
are available to identify high-risk groups for concurrent
endometrial cancer [12, 13].

To the best of our knowledge, the strong evidence
about the frequency of uterine involvement and its
related causes is limited [11]. Thus, this study aimed to
evaluate a gross number of women with EOC to obtain
the frequency of uterine involvement and its risk factors.

Materials and methods

This retrospective observational study was conducted
on histologically confirmed EOC women, diagnosed and
treated in Imam Khomeini hospital from March, 2009 to
September, 2020.

From among all histologically confirmed EOC women
who were referred to our oncology department, the ones
on whom hysterectomy as a debulking primary surgery
was performed, enrolled in the study.

The patients with borderline or non-epithelial ovarian
tumors, neoadjuvant chemotherapy, and uterine mainte-
nance during primary surgery were excluded. In addition,
uterine cancer patients with metastasis to ovary as well as
those whose medical records were missing were excluded
from the study.

Cytoreduction surgery in our center includes total
abdominal hysterectomy (TAH), bilateral salpingo-
oophorectomy (BSO), omentectomy, bilateral pelvic
lymph node dissection, peritoneal biopsy, peritoneal fluid
cytology study and appendectomy.

All materials were examined in the pathology labora-
tory of our hospital. The uterine involvement diagnosis
was done according surgical and pathological findings.

After surgery, six sessions of chemotherapy (Paclitaxel
and Carboplatin) were done each 21 days for the patients
if needed.
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Medical information such as age, menopausal state,
obstetric history, AUB symptom, International Federa-
tion of Gynecology and Obstetrics (FIGO) stage scor-
ing, pathology type, the concurrent involvement of other
organs, tumor marker concentration (CA125, and HE4)
were collected.

Statistical analysis

All the data were analyzed using SPSS version 24.0 (IBM,
New York, USA). A P-value of less than 0.05 was deter-
mined as the level of statistical significance. We used
Independent T-test and Non-parametric Mann—Whitney
U-test to assess differences in means. We applied the chi-
square test to evaluate the proportional differences.

Results

From 1900 histologically confirmed EOC women, 347
patients were eligible for participations. The mean age of
study patients was 51.31 +11.37 years with the age range
of 25 to 87years. Of them, 53% were post-menopausal
and 17% were nulliparous. AUB was reported in 8.1% of
them.

At the time of disease detection, 51.3% (178) of the
participants had stage III of EOC and about 68% of them
were of serousal histology type. High-grade tumors were
reported in 48.7% (169) of them.

The most common concurrent organ involvement
(58.5%) was reported in the other patient’s ovary. Uterine
involvement was detected in 49.6% (173) of the patients
either macroscopic (47.4%) or microscopic (52.6%) types.
Other organ involvements is shown in Fig. 1.

In patients with uterine involvement, serosal histol-
ogy (72.8%), the involvement of serous layer (83.2%) and
grade III (50.3%) of uterine tumors were the most preva-
lent. Isolated endometrium involvement was present only
in 23 women (13.3%) (Fig. 2).

Furthermore, our study showed that uterine involve-
ment was significantly associated with having AUB
(P-value=0.002), histological type of ovary tumor
(P-value <0.001), ovarian cancer stage (P-value <0.001),
and abnormal CA-125 concentration (P-value=0.004)
(Table 1).

To do a more accurate analysis, the patients with
uterine involvement were categorized into two groups:
metastatic (136) and synchronous endometrial disor-
der (37) types. Compared to the patients in other stud-
ies, the patients with metastatic uterine involvement
showed no significant distinction in regard to age, men-
opausal status, parity, and AUB symptom. However, the
patients with metastatic uterine involvement had sig-
nificantly higher stage (p-value<0.001), higher grade of
ovary tumor (p-value=0.008), serous histological type
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Table 1 The distribution of selected demographic and tumor
related characteristics

Characteristics Overall Uterine involvement P-value
No (N=174) Yes(N=173)
Age 5131+£11.37 5101£1136 51611141 0.620
Nulliparous 59(17) 28 (16) 31(17.9) 0.651
Post-meno- 184 (53) 91 (52.2) 93 (53.7) 0.785
pausal
AUB 28 (8.1) 6(34) 22(12.7) 0.002
Histological type of OC
Serous 235 (67.7) 96 (55.1) 139(80.3) <0.001
Mucinous 21(6.1) 16 (9.2) 5(2.9)
Endometrioid 61 (17.6) 37(21.2) 24 (13.9)
Clear cell 20 (5.8) 17 (9.8) 3(1.7)
Unknown 2 (0.6) 1(0.6) 1(0.6)
Mixed 8(2.3) 74 1(0.6)
OC stage
1 119 (34.3) 98 (56.3) 21 (12.1) <0.001
2 42 (12.1) 21 (12.1) 21 (12.1)
3 178 (51.3) 55(31.6) 123(72)
4 8(2.3) 0 8 (4.6)
OC Grade
1 82 (23.6) 50 (28.7) 32(18.5) 0.070
2 76 (21.9) 33(19) 43 (25)
3 169 (48.7) 84 (48.2) 85 (49)
Unknown 20(5.8) 7(4.0) 13(7.5)
CA-125°
<35 32(9.2) 23(13.2) 9(52) 0.004
>35 273 (78.7) 122 (70.1) 151(87.2)

42 missing data: In patients without uterine involvement, 29 patients and in
uterine involvement group, 13 patients with missing data on CA-125

(p-value<0.001), and a higher level of CA-125 concentra-
tion (p-value<0.001) (Table 2).

In contrast, the patients with synchronous uterine
cancer were significantly younger (p-value=0.013), nul-
liparous (p-value<0.001), suffered from AUB symptoms
(p-value<0.001) and had endometroid histological type
(p-value=0.010) of ovary cancer in comparison to other
study patients (Table 3).

Discussion
Ovary cancer (OC) is one of the most common lethal and
aggressive gynecologic cancers. The traditional treatment
of OC involves resecting all suspected organs followed by
chemotherapy. However, nowadays, it is preferred to use
conservative surgery, especially in young patients aiming
at fertility preservation [11].

In ovarian cancer, serous carcinoma was the most
common histologic type and most of the patients
had advanced (high stage and grade) disease at
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presentation. Our findings were in line with Dvoretsky
el study in terms of commonly histological type, stage,
and grade distribution of ovarian cancer [14].

It is so critical to know about uterine involvement
in EOC patients before or at least during surgery
because it would affect clinical management, progno-
sis, and surgeons’ decision for whether hysterectomy is
required or not, and if it is required, a total or subtotal
hysterectomy should be done [15]. However, informa-
tion about uterine involvement in EOC is rare, and the
best management approaches have not been evaluated
in enough reviews [8—10].

To the best of our knowledge, for the first time in
this study, a relatively high sample size of EOC patients
either without or with uterine involvement (metastatic
or synchronous) assessed to gather some valuable
information on this issue.

As this study showed, high-grade serous ovarian car-
cinoma was the most common histological ovary type
in metastatic uterine involvement in comparison to
endometroid type that is the most prevalent in syn-
chronous ovarian and uterine carcinoma. It is worth
mentioning, metastatic uterine carcinoma negatively
changes both the patient’s prognosis and treatment and
increases recurrence and death chances [16, 17].

In Menczer et al’s study, uterine involvement was
reported in 52.5%, mostly in high stage and grade EOC
patients and it was macroscopic only in 14.1% of them.
The serosal layer of the uterine was the most common
site of involvement [18]. In accordance with Menczer
et al’ study, uterine involvement was detected in 49.6%
of our participants with mostly in a serosal layer of
uterine, however, the frequency of macroscopic type
was 47.4% in our study.

In contrast with our study, the study byKitratara et al.
indicated that the frequency of uterine involvement
was not common (18.4%), which often was detected in
high grade and macroscopic involvement type of EOC
without any relation to disease stage and histology [11].

Bunting et al. study on ovarian cancer patients indi-
cated that hysterectomy itself does not determine the
patient prognosis, however, the post-operation residual
tumor size is the most important factor in prognosis.
Further studies are needed about the hysterectomy
effect on the patients’ survival rate [19].

In our study, the metastatic uterine involvement
patients had higher age and are more frequent in men-
opausal status. About 85% of them were multiparous
and AUB was reported only in 7.4%. Also, they had a
higher stage (80.1% in stage III) and grade of disease
with the serousal histological type as the most common
type. The tumor markers, against the former studies,
were evaluated in this study. It is worth mentioning,
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Table 2 The comparison of selected demographic and tumor related characteristics between metastatic and synchronous

endometrial disorder and other epithelial ovarian cancer

Characteristics Metastatic (N =136) Others (N =211) P-value? Synchronous (N =37) P-value®
Age, yrs. 5232+£11.24 5065+11.43 0.182 49+£11.78 0.117
Pre-menopausal 60 (44.1) 103 (48.8) 0.392 20 (54.1) 0.282
Post-menopausal 76 (55.9) 108 (51.2) 17 (45.9)
Nulliparous 20(14.7) 39(18.5) 0.360 11(29.7) 0.035
Multiparous 116 (85.3) 172 (81.5) 26 (70.3)
Without AUB 126 (92.6) 193 (91.5) 0.694 25 (67.6) <0.001
With AUB 10(7.4) 18 (8.5) 12 (324)
Histological ovary type
Serous 124(91.2) 111(52.6) <0.001 15 (40.5) <0.001
Mucinous 3(2.2) 18 (8.5) 2(54)
Endometrioid 7 (5.1) 54 (25.6) 17 (45.9)
Clear cell 1(0.7) 19 (9) 2(54)
Unknown 0 2(0.9) 12.7)
Mixed 1(0.7) 7(33) 0
Ovary tumor stage
1 0 119 (56.4) <0.001 21 (56.8) <0.001
2 19 (14) 23(10.9) 2(54)
3 109 (80.1) 69 (32.7) 14 (37.8)
4 8(5.9) 0 0
Ovary tumor grade
1 19 (14) 63(29.9) 0.008 13(35.1) 0.003
2 32(23.5) 44 (20.9) 11(29.7)
3 76 (55.9) 93 (44.1) 9(243)
Unknown 9 (6.6) 11(5.2) 4(10.8)
CA125
<35 6(4.7) 26 (14.7) 0.005 3(94) 0.303
>35 122 (95.3) 151 (85.3) 29 (90.6)
CA125
<100 22(17.2) 66 (37.3) <0.001 11 (344) 0.032
>100 106 (82.8) 111(62.7) 21 (65.6)

2 metastatic uterine involvement and other epithelial ovarian cancer comparison, ® metastatic uterine involvement and synchronous endometrial disorder

comparison

CA-125 was great than 100 in 82.8% of metastatic uter-
ine involvement patients.

In former studies, the frequency of synchronous uter-
ine involvement in OC ranged 0.8 to 10% [1, 11, 15, 20,
21]. This wide range might be due to different targeted
study populations, for instance, this prevalence was
higher when patients with OC were the study sample and
it was less in the endometrial cancer sampling study. This
prevalence was 10.6% in our study, while this was 7.5%
according to Stocully et al. study [22] and considering
only endometrial cancer and atypical endometrial hyper-
plasia (without considering simple hyperplasia).

As our study showed, synchronous ovarian and uterine
carcinoma reported in patients with the low stages of the
disease, and these women have an excellent prognosis

with a survival rate of 80 to 90% [16]. Furthermore, the
study patients with synchronous endometrial cancer
were significantly younger (mean age: 46years), mostly
pre-menopausal (61%), 42% of them were nulliparous,
which was in accordance with former studies [23-25].

As mentioned, patients with synchronous endome-
trial cancer are often young and nulliparous and willing
to maintain their fertility ability, but if the synchronous
endometrial disorder was diagnosed in these patients, we
must do the hysterectomy. On the other hand, genetic
disorders are probable, because of the tumor presenta-
tion onset at a lower age, although further research is
needed in this thesis.

AUB symptoms were reported in 61% of patients with
synchronous endometrial cancer, while this was only
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Table 3 The comparison of selected demographic and tumor
related characteristics between synchronous endometrial cancer
(synchronous endometrial disorder without simple hyperplasia)
and other epithelial ovarian cancer

Characteristics Others (N=321) Synchronous P-value
without simple
hyperplasia (N = 26)
Age 51.74+£114 46.00£9.76 0.013
Pre-menopausal 147 (45.8) 16 (61.5) 0.122
Post-menopausal 174 (54.2) 10 (38.5)
Nulliparous 48 (15) 11(42.3) <0.001
Multiparous 273 (85) 15(57.7)
Without AUB 303 (94.4) 16 (61.5) <0.001
With AUB 18 (5.6) 10(38.5)
Histological type ovary
Serous 225(70.1) 10 (38.5) 0.010
Mucinous 20(6.2) 1(3.8)
Endometrioid 48 (15) 13 (50)
Clear cell 19(5.9) 1(3.8)
Unknown 1(0.3) 1(3.8)
Mixed 8(2.5) 0
ovary stage
1 102 (31.8) 17 (65.4) 0.002
2 41(12.8) 1(3.8)
3 170 (53) 8(30.8)
4 8(2.5) 0
Grade ovary
1 71(22.1) 11 (42.3) 0.006
2 71(22.1) 5(19.2)
3 163 (50.8) 6(23.1)
Unknown 16 (5) 4(154)
CA125
<35 30(10.6) 2(9.1) 0.824
>35 253.3(894) 20(90.9)
CA125
<100 82 (29) 6(27.3) 0.865
>100 201 (71) 16 (72.7)

in 5% of other patients. In fact, the most common chief
complaint in these patients is AUB [13, 15, 23-27].

Similar to this study, endometrioid histology is the
most common histology in patients with synchronous
endometrial cancer; mostly there are low stage and grade
of diseases in these patients [13, 15, 24—28].

CA-125 concentration was significantly higher in
metastatic uterine involvement rather than synchronous
endometrial cancer, while our finding was in line with
Broeders et al. study [23], few studies were on this topic.
In addition, Due to a large number of participants with a
lack of HE4 assessment, this tumor marker could not be
compared between different study groups.
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This study, similar with the previous studies, showed
that patients with synchronous endometrial cancer are
mostly younger, nulliparous, having AUB symptoms,
with lower stage and grade of disease, endometrioid
histology, and lower CA-125 concentration.

With regards to the fertility maintenance request in
these patients, endometrial evaluation with ultrasound
or D&C biopsy must be done first to decide about the
uterine saving or hysterectomy (subtotal or total) type
selection.

On the other, the frequency of the synchronous endo-
metrial disorder in EOC is considerable even in the
absence of AUB symptoms or endometrioid histology,
in lower stage and grade of disease, so it seems endo-
metrial evaluation with ultrasound or D&C biopsy
should be performed before any treatment decisions.

This study had some limitations. The study was done
retrospectively and some other variables, including
residual disease, immuno-histochemical reports, and
HE4 tumor markers could not be evaluated because
their data was not available.

It seems that there is a growing need for further
research in concurrent ovarian and endometrial car-
cinoma in both biological and clinical topics. In addi-
tion, further research is recommended for comparing
uterine involvement and the overall survival in EOC
patients with and without hysterectomy.

Conclusion

Nowadays, it is preferred to have a conservative and
less invasive surgery therapy in all gynecological can-
cers, as well as, in ovarian cancers, the uterine can be
saved even in the higher stage of disease after rule out
any synchronous endometrial disorder.

Considering the high prevalence of uterine involve-
ment in EOC patients, ultrasound evaluation and/or
endometrium biopsy assessment should be done before
any treatment planning, especially in patients who
demand to preserve their fertility.
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