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ABSTRACT

Objectives: To reveal the demographic features,
prognostic factors, and tumor characteristics of
patients with non-epithelial ovarian tumors (NEOTs).

Methods: This cross-sectional study was performed
using data from all female patients diagnosed with
NEOT (germ cell [GC], sex cord—stromal cells
[SCSC], sarcoma, and small cell carcinoma) from
2002 to 2017 at Princess Noorah Oncology Center,
National Guard Hospital Jeddah, Saudi Arabia.

Results: Forty patients with NEOTs were identified.
There were equal percentages of GC (45%) and
SCSC (45%) origin tumors, and these were the most
common histological types. The remaining tumors
were sarcomas. Germ cell tumors were more common
in younger patients, while SCSC tumors were more
frequent in the older age group.

Conclusion: The findings for protective and risk
factors were inconclusive. Patients with GC tumors
had better survival outcomes than those with the

other subtypes.
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ith more than 200,000 diagnoses annually

worldwide, ovarian cancer is the seventh most
common type of cancer among women.' Ovarian
tumors can be categorized into epithelial and non-
epithelial ovarian tumors (NEOTs), according to cell
origin. Most ovarian tumors are epithelial in origin,
whereas only 10% of ovarian cancers are non-epithelial
tumors.*?

208 Saudi Med J 2022; Vol. 43 (2)  https://smj.org.sa

Ovarian germ cell (GC) tumors are more likely to be
found in young women, and the peak tumor incidence
occurs at 15 to 19 years of age.” Sex cord—stromal cell
(SCSC) tumors are more likely to affect adult women
between the ages of 30 to 59 years.” One significant
protective factor of GC tumors is the use of oral
contraceptives, which reduces the chance of developing
ovarian cancer by 20% if used for 5 years.! In addition,
multiparity, breastfeeding, and bilateral tubal ligation
are protective factors." The risk factors for developing
neoplasm include increased body mass index (BMI) and
hormone replacement therapy." Various studies found
overall good prognosis and survival rates for NEOT.>*>
However, etiologies and best management practices of
NEOT remain poorly understood due to disease rarity
and lack of study results.?

The most common types of NEOTs are GC tumors
tumors with incidence values of 4 per 1,000,000 and
SCSCwith incidence values of 2 per 1,000,000 women.
Collectively, sarcomas and small cell carcinomas are
extremely rare; they are approximately 0.1% of ovarian
malignancies.® In a study carried out in Saudi Arabia,
the prevalence of ovarian tumors was 4.1%, which
was comparable to US prevalence and that of other
developed countries (3%).” The study also found that
malignant ovarian GC tumors comprised 13% of all
ovarian tumors in that same time period (12%).

The rarity of NEOTs is one important reason for
the lack of information on these tumors. This problem
is not limited to a specific geographic area; it is relevant
on an international level. Small sample sizes contribute
to the difficulties in identifying prognostic, protective,
and risk factors. Locally, the only study found focused
on malignant GC tumor subtypes and included data up
to 2008 only.” More research is required to increase the
knowledge on NEOTs in the Kingdom of Saudi Arabia.

The objective of thisstudy is to reveal the demographic
features, prognostic factors, and tumor characteristics of
patients with NEOTs who were admitted to Princess
Noorah Oncology Center, National Guard Hospital,
Jeddah, Saudi Arabia between January 2002 and July
2017.

Methods. This cross-sectional study was performed
using data from all female patients diagnosed with
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NEOT from 2002 to 2017 at Princess Noorah Oncology
Center, National Guard Hospital, Jeddah, Saudi Arabia.
The inclusion criteria was all female patients diagnosed
with NEOT from 2002 to 2017. While the exclusion
criteria was patients with tumor histological findings
indicating mixed or poorly differentiated ovarian
cancers. No power analysis to estimate sample size was
performed because all of NEOT patients at Princess
Noorah Oncology Center, Jeddah, Saudi Arabia were
included in the study population. Data were extracted
from medical records. Records included demographic
information, tumor histopathology and stage, tumor
risk and protective factors, treatment modality, and
patient status.

Data was collected by the research team using an
electronic sheet (Excel). The data was divided into 5
sections: first section included demographic features
of the study subjects, such as age, age at diagnosis,
nationality, and BMI. The second section specified
the cancer histopathological subtype (GC, SCSC,
small cell carcinoma, or sarcoma) and stage according
to the International Federation of Gynecology and
Obstetrics (FIGO) staging classification.® The third
section included the patients’ medical histories, which
also included all ovarian cancer risks and protective
factors, namely, smoking, hypertension, infertility and
infertility treatment, hormonal replacement therapy,
oral contraceptive pills, bilateral tubal ligation surgery,
family history of malignancies, and breast-feeding. A
clear lack of documentation in the patients’ files in regard
to any of these factors was considered as “unknown”.
The fourth section listed the treatment modalities,
including surgery and chemotherapy. The fifth section
included disease outcomes, namely, in remission, still
receiving treatment, died of cancer, died from treatment
complication, other, and unknown. In remission was
defined as 5 years with no relapse or recurrence. All
personal information and data were anonymous and
kept in an electronic format under secure conditions.

Statistical analysis. Data were analyzed using SPSS
for Windows, version 20 (IBM Corp., Armonk, N.Y,,
USA). All categorical variables were summarized as
frequencies and percentages. Skewed distribution
numerical variables were presented as median and
interquartile range values. For bivariate analyses,
Chi-squared tests were used to analyze categorical
data. A p-value of <0.05 was considered statistically
significant.

Results. Among all the female patients diagnosed
with ovarian cancer between January 2002 undil July

2017 at Princess Noorah Oncology Center (n=309),

only 40 (13%) participants met the inclusion criteria,
48 (15%) participants’ data were missing, and the
remaining 222 (72%) patients were of epithelial origin
and therefore excluded.

Forty patients with NEOTs were identified. The
median age at diagnosis of the NEOT patients was
33 years old with an interquartile range of 30 years
old. Other demographic features of the participants are
shown in Table 1 along with NEOT risk and protective
factors prevalence among the study subject. Table 2

Table 1 - Patients’ demographic features and non-epithelial
ovarian tumor risk and protective factors (N=40).

Variables n (%)
Age at diagnosis
(median[interquartile range]) years 33 [30]
Young (<30) 18 (45.0)
Older (>30) 22 (55.0)
Nationality

Saudi 38 (95.0)

Non-Saudi 2 (5.0)
Body mass index

Underweight 5(12.5)

Normal 9(22.5)

Overweight 7 (17.5)

Obese 7 (17.5)

Extremely obese 12 (30.0)
Smoking

Yes 1(2.5)

No 39 (97.5)
Hypertension

Yes 7 (17.5)

No 33 (82.5)
Infertility

Yes 5(12.5)

No 35 (87.5)
Infertility treatment

Yes 5(12.5)

No 35 (87.5)
Hormonal replacement treatment

Yes 1(2.5)

No 20 (50)

Unknown 19 (47.5)
Oral contraceptive pills

Yes 0

No 19 (47.5)

Unknown 21 (52.5)
Bilateral tubal ligation surgery

Yes 0

No 26 (65.0)

Unknown 14 (35.0)
Family history of malignancies

Yes 4 (10.0)

No 35 (87.5)

Unknown 1(2.5)
Breast feeding

Yes 0

No 19 (47.5)

Unknown 21 (52.5)
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Table 2 - Tumor stages and histopathology subtypes, treatment modality,
recurrence rate and patient status (N=40).

Variables n (%)
Histopathology subtype
Germ cell tumor 18 (45.0)
Sex cord-stromal 18 (45.0)
Sarcoma 4(10.0)
Histopathology subtype
Germ cell tumor 18 (45.0)
Sex cord-stromal 18 (45.0)
Sarcoma 4(10.0)
Tumor stage (early/late)
Early (FIGO stage 2B and below) 22 (55.0)
Late (FIGO stage 3A and later) 14 (35.0)
Unknown 4(10.0)
Surgical procedure
Biopsy
Yes 40 (100.0)
No 0
Suboptimal cytoreductive surgery
Yes 12 (30.0)
No 17 (42.5.0)
Unknown 11 (27.5.0)
Optimal cytoreductive surgery
Yes 17 (42.5)
No 12 (30)
Unknown 11(27.5)
Other surgeries
Yes 9(17.5)
No 31 (82.5)
Chemotherapy# of chemotherapy
No chemotherapy 11 (27.5)
1 line chemotherapy 20 (50.0)
>1 line chemotherapy 9 (22.5)
Rt\:[cel‘slrrence 13 (32.5)
20 (50.0)
No 7 (17.5)
Unknown ’
Patient status
On remission 21525
Still on treatment 5 (12.5)
Died of cancer 6(15.0)
8 (20.0)

Unknown

provides tumor stage and histopathology subtypes,
treatment modality, recurrence rate and patient status.

There was a significant correlation between age and
histopathology subtype with a p<0.001. Patients <30
years old were mostly diagnosed with GC (17 [94.4%]),
and only one (5.6%) patient was found to have sarcoma.
However, patients >30 years old were diagnosed with
SCSC (18 [81.8%]), 3 (13.6%) had sarcoma, and one
(4.5%) had GC.

Figure 1 illustrates the survival outcome of each
histopathological subtypes of non-epithelial ovarian
cancer, which showed significant difference according
to the Chi square test (p=0.043).
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Figure 1 - Bar graphs of survival outcomes for each histopathological
subtype of non-epithelial ovarian cancer (p=0.043).

Discussion. This study found that the incidence of
NEOTs was 13% for all ovarian tumors. Germ cell and
SCSC tumors each accounted for 5.8% of all ovarian
tumors, while sarcomas accounted for 1.3%. This
finding can be considered somewhat high compared
with other international studies with larger sample sizes.
A study carried out in the USA found incidence rate
of 3% for GC tumor and 2% for SCSC tumor.” The
current study found that GC and SCSC tumors had the
highest incidence values among all the histopathological
subtypes of NEOTs (45% each). International findings
in the Netherlands found that 60% of GC tumors are
NEOTs, and 27% are SCSC tumors.'® This variation in
incidence might be due to the smaller sample size in our
study (n=40) compared with that of Netherlands study
(n=1258). However, the Netherlands study estimated
the incidence of sarcoma as 13%, which was comparable
to our finding of 10%."

When examining whether specific histopathological
subtypes were related to the age of the patient at
diagnosis, we divided the study subjects into a younger
age group (<30 years) and an older age group (=30
years). We found that GC tumors had a younger age
distribution. This result was consistent with the findings
of Torre et al.? Sex cord—stromal cell tumors were mostly
found in the older age group.

The results of this study were inconclusive regarding
the prognostic and risk factors mostly due to the small
sample size and missing patient data. However, despite
the known protective effect of breastfeeding on ovarian
tumors, almost one-half of our patients were non-breast
feeders (47.5%). The high percentage of non-breast
feeders might be explained by the inability to breastfeed
(because of young age (pediatric), being unmarried, or
both).

Surgery is the cornerstone of treatment for most
stages of NEOTs." For this study, we examined
whether the surgery outcome (optimal or suboptimal)
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was affected by histopathological subtype to identify
whether some tumors are more aggressive and therefore
result in suboptimal surgery outcomes. This study found
that 44.4% of patients with GC tumors had an optimal
surgery and 27.8% had a suboptimal surgery. The
remaining 27.8% had an unknown type of surgery. Sex
cord—stromal cell tumors were associated with a similar
percentage of optimal surgeries (44.4%) and a slightly
higher percentage (33.3%) of suboptimal surgeries
compared to GC tumors. The remaining 22.2% had an
unknown type of surgery. For sarcomas, of the 4 cases
found, 1 (25%) had an optimal surgery, 1 (25%) had
a suboptimal surgery, and 2 (50%) had an unknown
surgery outcome. Because the percentages of optimal
and suboptimal surgeries were somewhat comparable,
no significant relationship was found between the type
of surgery performed and tumor histopathology. Surgery
type also did not significantly affect the recurrence rate.

Tumors that are more aggressive require more than
one line of chemotherapy to achieve remission. In this
study, we examined whether the need for more than one
line of chemotherapy was related to worse outcomes.
Patients were divided into 3 groups (no chemotherapy
use, one line of chemotherapy, and more than one line
of chemotherapy). More than three-quarters of those
that received more than one line of chemotherapy had
tumors in remission (77.8%), 63.6% of patients that
did not receive chemotherapy had tumors in remission,
and 35% of those that were given with one line of
chemotherapy had tumors in remission. One-fifth of
patients (20%) from the one line of chemotherapy
group died of cancer compared with those that received
more than one line of chemotherapy (11.1%). Although
this difference was statistically insignificant, the reason
behind this result was not understood.

Patient outcomes were found to be significantly
affected (p=0.043) by tumor histopathology. The results
indicated that 61.1% of the patients who had a GC
tumor diagnosis were in remission at the end of the study
period, no death cases were reported in the records and
the outcome of 33.3% of the patients were unknown
due to loss to follow-up. This result can be explained
by the excellent prognosis for GC tumors.® For SCSC
tumors, 44.4% of patients had tumors in remission,
and 22.2% died from cancer. Torre et al’ found that
both GC and SCSC tumors have high 5-year survival
rates of 99% for GC and 98% for SCSC. Survival rates
remain relatively high even for FIGO stage IV disease.’

However, patient outcomes were not affected by
FIGO tumor staging at the time of diagnosis. Of the
patients with early-stage disease (FIGO stage 2B and
below), 59.1% had tumors in remission at the end of
the study period. A slightly lower proportion (42.9%)

of the late-stage group (FIGO stage 3A and later)
had tumors in remission. The difference in outcomes
between the 2 groups was statistically insignificant
(p=0.547). This result contrasted with those of other
studies that found that FIGO staging at the time of
diagnosis is strongly associated with survival for both
GC and SCSC tumors."

Study limitations. The smaller sample size and
missing data were limitations of this study. We
recommend that a similar study be conducted through
the Saudi Cancer Registry or on a multicenter level
throughout the Saudi Arabia to better understand the
effects of NEOTs in the Saudi population.

In conclusion, most NEOTs are presented with GC
and SCSC histopathology. Germ cells tumors are more
common in younger patients, and SCSCs are more
common in older patients. Patients with GCs showed
better survival outcomes than those with the other

subtypes in this study.
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