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Abstract 
Background: Ovarian sex cord-stromal tumors are an uncommon heteroge-
neous group of tumors with different biological behaviors and clinico-patho- 
logic aspects. Aim of the Work: This study will review the clinico-pathologic 
aspects of sex-cord stromal ovarian tumors at the National Cancer Institute 
(NCI), Cairo University, Egypt, as well as their management and follow-up 
regarding disease free survival and overall survival. Patients and Methods: 
This retrospective study was conducted at the National Cancer Institute Cairo 
University, Egypt on female patients with ovarian sex cord stromal tumors in 
the period from January 2008 to December 2012 with a follow-up period of 
24 to 84 months. The age of the patients, different clinical presentations, ra-
diological findings, associated uterine bleeding (need for endometrial biopsy), 
pre-operative CA125 levels, surgical management done, different histopatho-
logical types, different biological behaviors, presence of ascites (and its corre-
lation with the histopathology), Adjuvant chemotherapy (according to bio-
logical behavior and pathological type), and follow-up of non-benign cases 
for up to 84 months will all be documented and studied. Results: The mean 
age at presentation was 47.34; abdominal pain and mass were the commonest 
presentations 54.5% and 53.2% respectively; the main radiologic findings were 
a pelvic mass +/− ascites which had no correlation to the pathological type (p 
= 0.075). Endometrial hyperplasia and endometrial carcinoma were asso-
ciated with 22% and 2.5% of cases respectively. Stages I and II represented 
95% of patients with non-benign tumors (48 patients). Panhysterectomy +/− 
infracolic omentectomy or fertility sparing surgery were done in 70.1% and 
29.9% of patients respectively. AGCTs were the commonest pathological type 
(49.4%). Adjuvant chemotherapy was given to 14 patients (46.7%) with non- 
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benign tumors. 6 recurrences (20%) in 30 patients with non-benign tumors 
on regular follow-up were documented. The median of disease free survival 
(DFS) was 50.5 months. The median overall survival was 49.5 months. Con-
clusion: Ovarian SCSTs are uncommon neoplasms with different biological 
behaviors where AGCTs are the commonest among Egyptian females. Hor-
monal manifestations are uncommon where abnormal vaginal bleeding is the 
commonest one. The presence of ascitic fluid has no correlation with the pa-
thological type of the tumor. Early stages (I and II) represented about 95% of 
non-benign tumors. Surgical management without lymphadenectomy +/− 
adjuvant chemotherapy is the main line of treatment at our institute. The OS 
was shorter than that documented in the literature. A small number of pa-
tients, reluctance of follow-up and unavailability of some patients’ data were 
the main drawbacks in this study. 
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1. Introduction 

Ovarian sex cord-stromal tumors (SCSTs) are uncommon neoplasms that represent 
approximately 7% of all ovarian tumors [1]. These tumors comprise a heteroge-
neous group and are formed by diverse cell types that arise from the primitive 
sex cords or stromal cells [2]. 

SCSTs are considered as a low-grade disease [3] and their prognosis is asso-
ciated with tumor grade and disease stage [4]. They generally occur in young 
women of reproductive age [5]. 

Sex cord-stromal tumors are commonly associated with various hormone- 
mediated syndromes and exhibit a wide spectrum of clinical features. Tumors 
formed from ovarian cells (e.g., granulosa cells and theca cells) are often hyper-
estrogenic, whereas those comprising testicular cell types (e.g., Sertoli and Ley-
dig cells) are usually hyperandrogenic. However, many tumors are nonfunc-
tioning, and those comprising female cells may produce androgens and vice-versa 
[6]. 

Hormonal signs (precocious puberty, premature thelarche, Menarche) are 
common in younger patients and led to an early diagnosis [7] 

The association of ovarian sex cord-stromal tumors with typical clinical syn-
dromes is not the only characteristic distinguishing these tumors from the more 
common ovarian epithelial neoplasms [1]. 

Sex cord-stromal neoplasms may present in a subacute fashion (e.g. adnexal 
mass, pelvic or abdominal pain, gastrointestinal symptoms) in women with ei-
ther early or advanced disease. These conditions are usually evaluated in an out-
patient setting. Infrequently, sex cord-stromal neoplasms are discovered at the 
time of surgery performed for another indication [8]. 
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Ovarian sex cord-stromal tumors may exhibit characteristic radiologic fea-
tures with which radiologists should become familiar. Conversely, recognition 
of the spectrum of the ultrasonography (US), computed tomography (CT), and 
magnetic resonance imaging (MRI) appearances as well as clinicopathologic fea-
tures of ovarian sex cord-stromal tumors may assist radiologists to narrow the 
differential diagnosis when facing ovarian tumors [1]. 

In Egypt and worldwide very few research studies addressed this rare group of 
ovarian tumors with a limited number of patients focusing mainly on the pedia-
tric age group [7] [9] [10] [11] [12] [13], or as review articles [14] [15]. 

2. Aim of This Work 

This study will review the clinico-pathologic aspects of sex-cord stromal ovarian 
tumors at the National Cancer Institute (NCI), Cairo University (Egypt), as well 
as their management and follow-up regarding disease free survival and overall 
survival. 

3. Patients and Methods 

This was a retrospective study that was conducted at the National Cancer Insti-
tute Cairo University-Egypt on female patients with ovarian sex cord stromal 
tumors in the period from January 2008 to December 2012 with a follow up pe-
riod of (24 to 84 months). 

The surgical management done and pathology of these tumors was reviewed 
for patients who presented and managed at NCI in this period of time. 

The age of the patients, different clinical presentations, radiological findings, 
associated uterine bleeding (need for endometrial biopsy), pre-operative CA125 
levels, surgical management done, different histopathological types, different bi-
ological behaviors, presence of ascites (and its correlation with the histopathol-
ogy), Adjuvant chemotherapy (according to biological behavior and pathological 
type), and follow-up of non-benign cases for up to 84 months will all be docu-
mented and studied.  

Exclusion Criteria: 
• Patients diagnosed and treated outside NCI;  
• Other types of ovarian tumors;  
• Recurrent cases; 
• Patients presented with double primary lesions; 
• Mixed Pathology (not pure sex-cord stromal cells). 

Outcome (End Point): 
■ Overall survival was calculated from the date of diagnosis till the date of 

death or last follow-up if not dead (according to availability of data). 
■ Disease free survival was calculated from the date of surgery or end of ad-

juvant therapy till the date of recurrence or metastasis or both or date of last 
follow up if no recurrence (according to availability of data). 

Statistical Analysis: 
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Descriptive statistics was used to describe different clinicopathologic charac-
teristic of age, symptoms, histopathology, stage, treatment categories, response 
to treatment and survival analysis was done. Relations between qualitative data 
will be done using Chi-square test or Fisher’s exact test. Moreover, survival ana-
lyses will be done using Kaplan Meier’s method and Comparison will be done 
using log-rank test. A p-value less than 0.05 will be considered significant. 

Ethical Committee Approval: 
Approval of surgical oncology department NCI and approval of cancer pa-

thology department NCI were obtained. No individual patient consent was 
needed as the study poses no risk of harm to any of the study subjects. 

4. Results 

During the period from January 2008 to December 2012 according to the availa-
ble recorded data at the National Cancer Institute Cairo University -Egypt, and 
after applying the exclusion criteria listed, seventy seven (77) female patients 
were diagnosed with and treated from ovarian sex-cord stromal tumors. The 
mean age (years) ± standard deviation (SD) at presentation was 47.34 ± 15.92 
years with a range between 13 - 84 years (Table 1). 

At the time of presentation, More than half of the patients presented with ab-
dominal pain in 42 patients (54.5%) and abdominal mass in 41 patients (53.2%) 
(Table 2).  

Radiological findings using pelvi-abdominal ultrasound, chest X-ray and 
computed tomography of the chest, abdomen and pelvis with contrast showed 
that all patients had a pelvic mass; on the other hand, all radiological data didn’t 
reveal any abdominal metastasis (Table 3). 

Patients with granulosa cell tumor pathology were the main cases who pre-
sented with abnormal uterine bleeding at presentation and were subjected to 
endometrial biopsy, 14 patients (18.2%), followed by granulose theca cell tumor 
3 patients (3.9 %) (Table 4). 

N.B.: Only 2 cases of granulosa cell tumors were associated with synchronous 
endometrial carcinoma, and the rest of cases were associated with endometrial 
hyperplasia. 

CA125 levels ranged from 5 to 849 U/ml (normal value is up to 35 U/ml). 34 
patients (44.2%) had a normal level while 43 patients (55.8%) had high CA125 
levels (Table 5). 

23 young patients (29.9%) in the reproductive period with unilateral tumors 
confined to the ovary with no capsular rupture and no distant metastases had 
conservative surgery (fertility sparing surgery), while 54 patients (70.1%) un-
derwent panhysterectomy and infracolic omentectomy. Ascitic fluid cytology was 
done in 8 patients with no malignant cells found in all specimens. Pelvic lym-
phadenectomy was sporadically done in 2 patients with no nodal metastasis in 
the results (Table 6). 

Stage I and II were found in 46 patients out of 48 non-benign cases (95.8%),  
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Table 1. Age distribution of the patients.  

Age Total No. = 77 

<50 years 46 (59.7%) 

≥50 years 31 (40.3%) 

Mean ± SD 47.34 ± 15.921 

Range 13 - 84 

 
Table 2. Clinical presentations of the patients. 

Clinical Presentation No. Percent 

Abdominal pain 
Negative 35 45.5% 

Positive 42 54.5% 

Abdominal mass +/− distention 
Negative 36 46.8% 

Positive 41 53.2% 

Abnormal bleeding 
Negative 58 75.3% 

Positive 19 24.7% 

Irregular cycle 
Negative 68 88.3% 

Positive 9 11.7% 

Infertility 
Negative 73 94.8% 

Positive 4 5.2% 

 
Table 3. Radiological findings of the patients. 

Radiological Findings No. Percent 

Pelvic mass 
Negative 0 0.0% 

Positive 77 100.0% 

Ascites 
Negative 70 90.9% 

Positive 7 9.1% 

Abdominal metastasis 
Negative 77 100.0% 

Positive 0 0.0% 

Pleural effusion 
Negative 76 98.7% 

Positive 1 1.3% 

Lung metastasis 
Negative 76 98.7% 

Positive 1 1.3% 

 
Table 4. Patients who underwent an endometrial biopsy according to ovarian pathology. 

Type of Ovarian Tumor No. % 

Granulosa cell tumor 14 18.2 

Granulosa theca cell tumor 3 3.9 

Fibroma 1 1.3 

Fibrothecoma 1 1.3 
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Table 5. Serum CA 125 levels. 

CA 125 Level No. = 77 

Median (IQR) 39 (17 - 122) 

Range 5 - 849 

Normal 34 (44.2%) 

High 43 (55.8%) 

 
Table 6. Operative findings and surgical procedures. 

Operation No. % 

Panhysterectomy and infracolic omentectomy 
No 23 29.9% 

Yes 54 70.1% 

Fertility sparing surgery 
No 54 70.1% 

Yes 23 29.9% 

Fluid aspiration 
No 69 89.6% 

Yes 8 10.4% 

Lymph nodal iliac dissection 
No 75 97.4% 

Yes 2 2.6% 

Metastatectomy (omental nodule) 
No 76 98.7% 

Yes 1 1.3% 

 
31 patients for stage I (64.58%) and 15 patients with stage II (31.25%), one case 
of GCT (2.08%) showed omental deposits (Stage III) and the other one was also 
of GCT subtype (2.08%) presented as stage IV with lung metastases. 

Regarding the pathological types of the ovarian tumors about half of the pa-
tients (38 patients) had granulosa cell tumors (49.4%) and about one third (26 
patients) had fibroma (33.8%) While the lowest percentage of patients had serto-
li-leydig cell tumor and juvenile granulosa cell tumor one patient each (1.3%) 
(Table 7).  

With further pathological categorization of the patients according to the tu-
mor behavior, more than two thirds of the patients had benign tumors (37.7%) 
and borderline tumors (35.1%) collectively, while about one fifth of them had 
malignant tumors (18.2%) (Table 8). 

Fibroma and fibrothecoma tumors represented all the benign cases in this 
study, 29 patients (100%). While granulosa and Granulosa theca cell tumors (12 
patients) represented 85.7% of malignant cases, in this study, from 14 patients 
with malignancy (Table 9). 

No significant relation was found between the presence of ascitic fluid and any 
pathological type (p-value = 0.075) (Table 10). 

18 patients (23.3%) had no available postoperative recorded data. The re-
maining 30 patients, 14 of them (46.67%) received chemotherapy as adjuvant 
treatment and the rest 16 patients (53.3%) didn’t receive adjuvant chemothera-
py, they underwent surgical treatment then follow up (Table 11). 
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Table 7. Pathological types of the ovarian tumors. 

Pathology no. % 

Granulosa cell tumor 38 49.4% 

Fibroma 26 33.8 % 

Granulosa theca cell tumor 6 7.8% 

Fibrothecoma 3 3.9% 

Gynandroblastoma 2 2.6% 

Juvenile granulosa cell tumor 1 1.3% 

Sertoli-leydig cell tumor 1 1.3% 

 
Table 8. Biological behaviors of the ovarian tumors and surgical procedures done. 

 Benign Borderline Malignant 
Unpredicted 

Biologic 
Behavior 

Low-Grade 
Malignancy 

Total 

Panhysterectomy &  
infracolic omentectomy 

22 20 8 3 1 
54 

(70.1%) 

Fertility sparing surgery 7 7 6 3 0 
23 

(29.9%) 

Total 
29 

(37.7%) 
27 

(35.1%) 
14 

(18.2%) 
6 

(7.8%) 
1 

(1.3%) 
77 

(100%) 

 
Table 9. Biological behavior of each pathological type. 

Pathology 
Total 
No. 

Benign Border Line 
Low-Grade  
Malignancy 

Malignant 
Unpredicted  

Biologic Behavior 

No. % No. % No. % No. % No. % 

Granulosa cell tumor 38 0 0.0% 23 85.2% 1 100.0% 8 57.1% 6 100.0% 

Fibroma 26 26 89.7% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Granulosa theca cell tumor 6 0 0.0% 2 7.4% 0 0.0% 4 28.6% 0 0.0% 

Fibrothecoma 3 3 10.3% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 

Gynandroblastoma 2 0 0.0% 2 7.4% 0 0.0% 0 0.0% 0 0.0% 

Juvenile granulosa cell tumor 1 0 0.0% 0 0.0% 0 0.0% 1 7.1% 0 0.0% 

Sertoli-leydig cell tumor 1 0 0.0% 0 0.0% 0 0.0% 1 7.1% 0 0.0% 

 
Table 10. Relation between pathology and presence of ascites. 

Pathology 
No Ascites Ascites 

No. % No. % 

Fibroma 23 32.90% 3 42.90% 

Fibrothecoma 3 4.30% 0 0.00% 

Granulosa cell tumor 35 50.00% 3 42.90% 

Granulosa theca cell tumor 6 8.60% 0 0.00% 

Gynandroblastoma 2 2.90% 0 0.00% 
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Continued 

Juvenile granulosa cell tumor 0 0.00% 1 14.30% 

Sertoli-leydig cell tumor 1 1.40% 0 0.00% 

Chi-square tests 11.454 

P-value 0.075 

 
Table 11. Adjuvant chemotherapy administration  

 No. % 

Benign cases 29 37.7 

Non-benign cases 
48 

(18 patients lost postoperative  
follow-up or no recorded data) 

62.3 

Chemotherapy 

No 
16 

(15 + 1 patients refused CTH) 
53.3% 

of non-benign cases 

Yes 14 
46.7% 

of non-benign cases 

 
Local recurrence occurred in 2 patients out of 30 (6.67%), and underwent 2nd 

operation for resection of recurrent tumor. Only 6 patients developed lung me-
tastasis including the 2 patients with local recurrence (20%). All recurrent 
and/or metastatic cases occurred with malignant granulosa cell tumors (Table 
12). 

The patients who lost their postoperative follow-up were 12 patients with 
borderline tumors, 4 patients with malignancy and 2 patients with unpredicted 
biologic behavior tumors. Their pathologic types were: 15 cases with granulosa 
cell tumor and 3 cases with granulose-theca cell tumor. 

Mainly the patients with granulosa cell tumors (11 out of 23 patients) (malig-
nant 6 patients, borderline 3 patients or unpredicted behaviors 2 patients) who 
received adjuvant chemotherapy from stage Ic or higher. One patient with Serto-
li-Leydig and One patient with juvenile granulosa cell tumors were malignant; 
one patient with granulosa-theca was borderline and all received adjuvant che-
motherapy (Table 13 and Table 14). 

Only 20 patients had a regular follow-up for at least 2 years post treatment ei-
ther surgical with or without adjuvant chemotherapy; the benign cases (29 pa-
tients) had no follow-up and the remaining 28 patients had no regular follow-up 
at NCI (loss of follow-up or no recorded data) (Table 15). 

All of patients remained on regular follow up to 3 years (3-years survival 
100%), 80% for 4 years, 50% for 5 years (5-years survival 50%), 45% for 6 years 
and 15% for 7 years (7-years survival 15%) (Table 16). 

N.B: We had no data about the date of death for any patient, so all follow-ups 
were calculated till the time of last follow-up, or the diagnosis of recurrence 
and/or metastases. 

The median overall survival of the patients on regular follow up till the date of  
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Table 12. Follow up of non-benign cases (30 patients). 

 No. % 

Local recurrence 
No 28 93.3 

Yes 2 6.67 

Lung metastasis 
No 24 80.0 

Yes 6 20.0 

2nd operation for recurrence 
No 28 93.3 

Yes 2 6.67 

 
Table 13. Biological behavior and adjuvant chemotherapy (59 patients). 

Category 
Chemotherapy 

No Yes 

Benign 
No. 29 0 

% 100.0% 0.0% 

Borderline 
No. 11 4 

% 73.3% 26.7% 

Low grade malignancy 
No. 1 0 

% 100.0% 0.0% 

Malignant 
No. 2 8 

% 20.0% 80.0% 

Unpredicted biologic behavior 
No. 2 2 

% 50.0% 50.0% 

Total 
No. 45 14 

% 76.3% 23.7% 

 
Table 14. Pathological types and adjuvant chemotherapy (59 patients). 

Pathology 
Chemo Therapy 

No Yes 

Fibroma (benign) 
No. 26 0 

% 100.0% 0.0% 

Fibrothecoma (benign) 
No. 3 0 

% 100.0% 0.0% 

Granulosa cell tumor 
No. 12 11 

% 52.17% 47.8% 

Granulosa theca cell tumor 
No. 2 1 

% 66.7% 33.3% 

Juvenile granulosa cell tumor 
No. 0 1 

% 0.0% 100.0% 

Sertoli-leydig cell tumor 
No. 0 1 

% 0.0% 100.0% 

Gynandroblastoma 
No. 2 0 

% 100.0% 0.0% 
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Table 15. Follow up of the patients. 

 Number Percentage 

Follow-up at least 2 years 20 25.974 

Lost follow-up 28 36.364 

No follow-up (benign tumors) 29 37.662 

Total 77 100 

 
Table 16. Percentages of patients follow up/year. 

First Two Years Third Year Fourth Year Fifth Year Sixth Year Seventh Year 

20 patients 20 patients 16 patients 10 patients 9 patients 3 patients 

100% 100% 80% 50% 45% 15% 

 
last follow up was 49.5 months (more than 4 years), and the Mean ± SD was 
51.75 ± 16.63 months (Figure 1).  

The median of disease free survival (DFS) was 50.5 months. With a range of 
1 - 78 months and the Mean ± SD was 44.46 ± 19.18 months (Figure 2). 

N.B: Only 2 patients showed local recurrence and lung metastasis; 3 patients 
showed lung metastasis. The rest of the patients’ disease free survival ended at 
the last documented follow-up. 

5. Discussion 

Sex-cord stromal tumors of the ovary (SCSTs) are a heterogeneous group of un-
common tumors with different pathological types and biological behaviors [14] 
[15] [16], they present with a variety of clinical presentations and should be kept 
in mind by clinicians as a possible diagnosis [1] [17] [18].  

SCSTs tend to present early with indolent course and late recurrences with a 
good prognosis [19] [20]. 

In Egypt, according to a literature review, no studies addressed this group of 
tumors, apart from a study in Mansoura, Egypt which focused only on pediatric 
age group on 42 patients with mixed pathology [9]. 

This retrospective study is focusing on the clinico-pathologic aspects, man-
agement, disease free and overall survival of a group of seventy seven Egyptian 
female patients diagnosed as, and treated from ovarian SCSTs at the National 
Cancer Institute, Cairo University-Egypt. 

To our knowledge, this is the first Egyptian study of ovarian SCSTs in differ-
ent age groups excluding mixed pathologies with germ cell tumors, and with the 
largest number of patients. 

Although SCSTs usually present at young age, there is wide age range of 
presentation and wider morphologic spectrum of these tumors [1] [21]. In our 
study, the age in years ranged from 13 to 84 years old with a mean ± SD of 
(47.34 ± 15.921) nearly as reported in the literature. Haroon et al., 2013 reported 
a median age of 45 years (range 1 - 92), mean ± SD was (44.3 ± 16.8) years [22].  

https://doi.org/10.4236/jct.2019.1012079


I. S. Fayek et al. 
 

 

DOI: 10.4236/jct.2019.1012079 930 Journal of Cancer Therapy 
 

 
Figure 1. Overall survival (OS)/months. 
 

 
Figure 2. Disease free survival (DFS)/months. 
 
Chan et al., 2005 reported a median age of 49 years (rang 15 - 89) [19]. Zhang et 
al., 2007 reported a mean age of (52.1 ± 0.9) years with a median age of 51 years 
(range 9 - 93) [20]. Holscher et al., 2009 reported a mean age = median age = 55 
years [23]. 

The main clinical presentation in more than half of our study population was 
abdominal pain 42 patients (54.5%) and abdominal mass +/− distension in 41 
patients (53.2%), in concordance with other studies [7] [9] [10] [11] [14] [15] 
[24]. However, in spite the vast reputation of this group of tumors to secrete sex 
hormones giving rise to various clinical syndromes, none of our patients pre-
sented clinically with hormonal manifestations of precocious puberty or viriliza-
tion as in other studies [1] [6] [7] [11] [19] [22] [25] [26] [27] apart from uterine 
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bleeding (24.7%) (2 cases had synchronous endometrial carcinoma), irregular 
cycles (11.7%) and infertility (5.2%), in concordance with other studies [10] [12] 
[28] [29] [30]. Endometrial hyperplasia was detected in 17 patients (22%) mainly 
with granulosa cell tumors (12 patients granulosa cell tumor, 3 patients granu-
losa theca cell tumor, one patient fibrothecoma and one patient fibroma), in 
concordance with van Meurs et al., 2013 who reported endometrial hyperplasia 
in 25 to 50 percent of women with granulosa cell tumors and carcinoma in 5 to 
10 percent [31].  

A coincidental association between endometrial hyperplasia and ovarian fi-
broma, which is a hormonally inactive tumor [32], was recorded in our study. 

CA125 (the widely used serum tumor marker for recently discovered ovarian 
masses at the NCI) was high (up to 849 U/ml) in more than half (55.8%) of our 
patients including all 7 patients where ascites was found, and patients with 
non-benign pathology with stage II or more. However, we didn’t find a signifi-
cant correlation between the presence of ascites and any pathological type (p = 
0.075). 

Almost all studies confirm that most of ovarian SCSTs present mainly in an 
early stage, namely stage I [1] [11] [12] [16] [20] [27] [29] [33] [34] [35], this is 
in agreement with our study where stage I represented 64.58% and stage II 
31.25% of non-benign tumors, collectively representing 95.8%.   

Primary therapy for SCSTs generally begins with standard surgical staging in-
cluding a total abdominal hysterectomy and bilateral salpingo-oophorectomy. 
For younger patients with early-stage disease, conservative surgery (Fertility 
sparing surgery, FSS) in the form of unilateral salpingo-oophorectomy has been 
suggested as a safe treatment alternative for those wishing to retain fertility [9] 
[10] [11] [12] [14] [20] [22] [23] [35] [36] [37]. On the other hand, Thomakos et 
al., 2016 in a recent retrospective, population-based cohort of 255 premenopaus-
al women with SCSTs confined to the ovary, findings showed that patients who 
underwent FSS presented a cancer-specific survival over 20 years follow-up (but 
not overall survival) that was inferior to those who conducted a definitive sur-
gery (bilateral salpingo oophorectomy and hysterectomy [38]. In our study con-
servative surgery (fertility sparing surgery) was done for 23 patients (30%), and 
radical surgery in the form of total abdominal hysterectomy and bilateral sal-
pingo-oophorectomy was done for 54 patients (70%). On the other hand, Zhang 
et al. 2007 performed non conservative surgery in 63% and uterine preserving 
surgery in 34% of their patients [20]. Elashry et al., 2013 performed FSS in 
Twenty-eight cases (66.7%) of pediatric age group in their study [9]. Zanagalo et 
al., 2004 in a Clinical review of 63 cases of sex cord stromal tumors performed 
conservative surgical treatment in 11 out of 47 cases (23%) of early stage tumors 
[12]. 

As a part of the surgical management in our institute for this kind of tumors, 
pelvic nodal dissection is only done if preoperative radiologic findings and 
intraoperative findings revealed suspicious nodal metastasis. Only 2 patients out 
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of 48 with non-benign tumors (4.16%) in this study underwent pelvic nodal dis-
section which proved free by pathological examination, this is in concordance 
with many studies that stated that lymph node metastases are rare with the pos-
sibility of omitting nodal dissection without affecting the prognosis of SCSTs of 
the ovary [20] [23] [34] [38] [39] [40].   

Brown et al. 2009 operated 58 patients (22%) who had nodal tissue examined 
during initial surgery; none of them had positive nodes [39]. Thrall et al. 2011 
operated 47 patients (54%) who had some lymph nodal tissue examination, there 
was no nodal involvement [34]. However, with Chan et al. 2005 66% of patients 
underwent lymph node sampling and pathological assessment only 7% of them 
had nodal metastasis [19]. 

There is almost an agreement among many studies that adult Granulosa cell 
tumors (AGCTs) are the most frequent pathological type of SCSTs with different 
percentages among their patients,70% [20]; 42.4% [24]; 95% [41] [42] and 49.4% 
in our study. 

Next to AGCTs in incidence among our study population was the fibromas 
(33.8%), mixed granulosa cell and theca cell tumors (7.8%), fibrothecoma (3.9%), 
juvenile granulosa cell tumor (1.3%), and sertoli-leydig cell tumor (poorly diffe-
rentiated) (1.3%). Nearly the same percentages were reported in the literature 
with mild differences had been found [12] [19] [20] [23] [24] [32] [41] [42]. 

On the other hand some pathological types were not reported in our study 
may be due to the small sample size, short time of the study (5 years) compared 
to other studies, as long as 10 years with Zhang et al. 2007; 20 years with Brown 
et al. 2009; Thrall et al. 2011; Haroon et al. 2013 and 28 years with Holscher et al. 
2009; Chan et al. 2005; in addition to the rarity of these tumors.  

We documented 48 non-benign tumors with different biological behaviors, 
borderline 27 tumors, malignant 14 tumors, low-grade malignancy one tumor 
and unpredicted biologic behavior 6 tumors. Unfortunately, we were not able to 
retrieve the data about postoperative adjuvant therapy or follow up of 18 pa-
tients out of the 48 non-benign cases. From the rest of the patients (30 patients) 
only 14 (46.67%) patients received adjuvant chemotherapy (mainly bleomy-
cin/etoposide/cisplatinum or fluorouracil). as reviewed in the literature There 
are no data that support specific postoperative adjuvant treatment for patients 
with (FIGO-Stage I) [23], also no evidence-based guidelines to inform the post-
operative treatment of malignant sex cord stromal tumors, multiple lines of 
treatment were used. Due to the rarity of ovarian sex cord-stromal tumors, no 
prospective randomized clinical trial data still exist [23] [27] [32] [42]. 

In this study we had 6 recurrent cases (20 %) of non-benign cases (30 pa-
tients) with available data, this is the same percentage of relapse documented by 
Coquard et al., 2018 stating that the majority can be cured but relapses may be 
fatal [35], and less than Wilson et al., 2015 who reported 32% relapse given that 
the median overall survival in the population that experienced relapse was more 
than 20 years [43]. Two patients with local recurrence associated with pulmo-
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nary nodules, second operation of excision was done for locally recurrent 
masses, 3 patients presented on follow up with pulmonary nodules and only one 
patient with lung nodules associated with small hepatic focal lesion likely metas-
tasis but this patient refused treatment and follow up (not included in survival 
analysis). All our recurrent cases were granulosa cell tumor in concordance with 
the largest studies [19] [34] [39]. In comparison with what reported in the lite-
rature [19] [34] [39], we had low numbers of recurrences, may be due to the 
short time of follow-up  

Ovarian SCSTs may take a long time for recurrence to develop. Chan et al., 
2005 reported 24% of recurrences with a median time of recurrence 49 months 
(range 7 - 193 months) [19]. Thrall et al., 2011 reported 20.6% of patients who at 
least had one episode of disease recurrence with a median time to recurrence of 
46.6 months (range 2.6 - 186 months) following diagnosis [34]. Brown et al., 
2009 with the largest sample size (257 patients) 45% of cases had recurrences in 
median time to last follow up (100.6 months) mainly with granulosa cell tumors 
with local recurrence, distant metastasis (mainly liver, lung and spleen) and 
small number of cases with lymph node metastasis. Patients of recurrent disease 
had negative lymph node at the time of their primary surgery. Multiple recur-
rences had occurred in 18.6% of patients (range 2 - 11 episodes). 

Chan et al., 2005 reported a median DFS of 49 months (range: 7 - 193) with 
additional recurrences may be expected with longer follow up [19]. Nearly simi-
lar, to the median DFS in our study, this was 50.5 months. With a (range of 1 - 
78 months) and the Mean ± SD was 44.46 ± 19.18 months. 

Due to shorter follow-up period in our study compared to other studies, and 
the increased loss of follow-up of our patients, the resulting median overall sur-
vival for our patients was 49.50 months and the mean ± SD was 51.75 ± 16.63 
months, which is shorter in comparison with other studies where the median 
survival was 130 months (10.83 years) in Thrall et al., 2011 [34]; in Holscher et 
al., 2009 the mean survival was 10.8 years (58.6% lost their follow up and 41.4 % 
deceased) [23]. 

The 5-year survival reported ranged from 55% - 95% in Shah et al., 2009 [44]; 
and 49% - 86% in Chan et al., 2005 [19]; and 57% - 90% in Kottarathil et al., 
2013 [29]; in Zhang et al., 2007 the 10-years survival was 79% [20]. In our study, 
the 5-year survival for all stages was 50% and the 7-year survival was as low as 
15%, this is mainly due to the small sample size with loss of some follow-ups and 
unavailability of certain documented data. Further studies, on a multi-institutional 
base, with a larger sample size and a longer follow-up period are needed. 

6. Conclusion 

Ovarian SCSTs are uncommon neoplasms with different biological behaviors 
where AGCTs are the commonest among Egyptian females. Hormonal manife-
stations are uncommon where abnormal vaginal bleeding is the commonest one. 
The presence of ascitic fluid has no correlation with the pathological type of the 
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tumor. Early stages (I and II) represented about 95% of non-benign tumors. 
Surgical management without lymphadenectomy +/− adjuvant chemotherapy is 
the main line of treatment at our institute. The OS was shorter than that docu-
mented in the literature. The limited number of patients, reluctance of follow-up 
and unavailability of some patients’ data were the main drawbacks in this study. 
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