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Summary. Aim: To evaluate prognostic factors impacting on the survival of 70 women with ovarian sex cord 
stromal tumors (SCST). Study Design: A retrospective single-institution review of all patients with SCST 
from 1982 to 2008 at our own service. Data were collected on patient characteristics, clinical findings, and 
all treatments received. Kaplan–Meier and Cox proportional hazard analyses were used to determine the 
predictors for survival. Results: SCST constituted 5.8% of all ovarian cancers in our institution during the 
study period. The median age was 51 years (range 15–95). Adult granulosa cell tumors (n=52) were the most 
frequent histological subtype. In addition, there were 14 patients with Sertoli-Leydig cell tumors, two with 
Juvenile granulosa cell tumors, one with sex cord tumor with annular tubules, and one with steroid cell tumor. 
The median follow-up period was 58 months (range 1–362). Fifty cases were stage I, two stage II, 15 stage III 
and three stage IV. There were two cases of persistent disease following surgery, 18 cases of recurrence and six 
cases of disease-related death. The median time to relapse was 75 months (range: 18–208). The 5-year overall 
and disease-free survivals were 76% and 68%, respectively. By univariate analysis, factors affecting recurrence 
were FIGO stage (p=0.02) and postoperative residual tumor (p=0.002), while age, tumor size, extent of sur-
gery (standard staging/conservative staging), lymphadenectomy, histology and grade were not. On multivari-
ate analysis, only postoperative residual tumor (p=0.002) remained significant prognostic factors for improved 
disease-specific survival. Conclusion: Postoperative residual tumor and early-stage disease are important pre-
dictors for improved disease-free survival in patients with SCST. If there are no residuals, fertility-sparing 
surgery for early staged patients with SCST wishing to preserve fertility appears to be a safe alternative.

Key words: sex cord stromal tumors, Sertoli-Leydig tumors, granulosa cell tumors, ovary

«Fattori prognostici del tumore ovarico derivato dalle cellule stromali»
Riassunto. Obiettivo: Valutare i fattori prognostici che influenzano la sopravvivenza delle donne con tumore 
ovarico derivato dalle cellule stromali (SCST). Progetto dello studio: È stata  condotta nel nostro istituto una 
revisione retrospettiva di tutti i pazienti con SCST dal 1982 al 2008. I dati sono stati raccolti in base alle 
caratteristiche dei pazienti, ai risultati clinici, ed ai trattamenti ricevuti. Per determinare i fattori in grado di 
predire la sopravvivenza sono stati utilizzati i modelli di analisi del rischio Kaplan-Meier e Cox. Risultati: È 
stato riscontrato che gli SCST hanno rappresentato il 5,8% di tutti i tumori ovarici osservati all’interno del 
nostro istituto durante il periodo di studio. L’età media dei pazienti era di 51 anni (range 15-95). I tumori 
delle cellule della granulosa negli adulti (n=52) sono stati il sottotipo istologico più frequente. Inoltre, ci sono 
stati 14 pazienti con tumore delle cellule del Sertoli-Leydig, 2 giovani pazienti con tumori delle cellule della 
granulosa, 1 paziente con tumore ovarico derivato dalle cellule stromali con annessi ovarici, ed 1 paziente con 
tumore delle cellule steroidali. Il periodo medio di follow-up è stato di 58 mesi (range 1-362). Cinquanta 
tumori appartenevano allo stadio I, due allo stadio II, 15 allo stadio III e tre allo stadio IV. Si sono mani-
festati due casi che presentavano malattia anche dopo chirurgia, 18 casi di recidiva e 6 casi di morte legati 
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Introduction

Ovarian sex cord-stromal tumors (SCST) repre-
sent 1.2 - 8% of ovarian neoplasms. These tumors are 
heterogeneous and are usually functional since most 
can synthesize hormones (estrogens, androgens) (1-6). 
They affect patients of any age and may have estro-
genic or virilizing effects. The optimal management of 
these tumors is limited by their low incidence, and the 
multiplicity of their histological patterns. The princi-
ple treatments are usually developed on the basis of 
observation of small groups of patients and informa-
tion extrapolated from management of epithelial ovar-
ian tumors. Surgery is the cornerstone of treatment; 
it allows one to confirm the diagnosis and, in most 
cases, to perform the first step in therapy and staging. 
In selecting patients who should receive postoperative 
therapy, an understanding of the prognostic factors is 
essential (2, 3, 5).

Materials and methods

All patients with ovarian sex cord-stromal neo-
plasms treated from January 1982 to December 2008 
in our institution were identified. Patients were ex-
cluded if they had a theca-fibroma tumor. Pathology 
databases were used to identify patients. All available 
computerized and paper medical records were re-
viewed. Data were collected on patient characteristics, 
clinical findings, and all treatment received. 

The primary standard surgery consisted of to-
tal hysterectomy with bilateral adnexectomy and in-
fra colic omentectomy. The fertility sparing surgery 
consisted of unilateral adnexectomy with infra colic 
omentectomy. The cytoreductive surgery included at 
least a total hysterectomy with bilateral adnexectomy, 
infra gastric omentectomy with extensive peritonecto-
my carrying away all the carcinomatous nodules. In all 
cases, lymph node dissection was not performed unless 
there were palpable masses or associated endometrial 
cancer. Surgery is optimal if there is no residual tumor 
greater than 1 cm.

Descriptive statistics were calculated for all sub-
jects. Kaplan–Meier survival methods were used and 
the log-rank test determined differences in survival 
curves. Multivariate analysis made use of Cox propor-
tional hazard regression. A two-sided p-value <0.05 
was considered statistically significant. SPSS version 
20 was used for all calculations.

Results

A total of 70 women with SCST were identified. 
The clinico-pathologic characteristics of these women 
are listed in Table 1. The majority had adult granulosa 
cell tumors (AGCT; n=52) and Sertoli–Leydig cell tu-
mors (SLCT; n=14). In addition, there were two pa-
tients with juvenile granulosa cell tumor ( JGCT), one 
patient with a sex-cord tumor with annular tubules and 
one with a steroid cell tumor not otherwise specified. 

alla malattia. Il tempo medio di ricaduta è stato di 75 mesi (range 18-208). Il follow-up globale a 5 anni e 
le sopravvivenze libere da malattia sono stati del 76% e 68% rispettivamente. All’analisi univariata, i fattori 
che hanno influenzato la ricaduta sono stati gli stadi FIGO (p=0,02) ed il tumore residuo postoperatorio 
(p=0,002), mentre non lo sono stati l’età, le dimensioni del tumore, l’estensione della chirurgia (stadiazione 
standard/stadiazione conservativa), la linfadenectomia, il grado e l’aspetto istologico. All’analisi multivariata, 
solamente il tumore residuo postoperatorio (p=0,002) era da considerarsi un fattore prognostico significativo 
per il miglioramento della sopravvivenza legato alla malattia specifica. Conclusioni: Il tumore residuo postope-
ratorio e la malattia al primo stadio sono da considerarsi predittori importanti per migliorare la sopravvivenza 
libera da malattia nei pazienti con SCST. Se non ci sono residui, la chirurgia conservativa al fine di mantenere 
la fertilità per i pazienti al primo stadio con SCST, sembra essere una valida alternativa.

Parole chiave:  tumore ovarico derivato dalle cellule stromali, tumori delle cellule del Sertoli-Leydig, tumori 
delle cellule della granulosa, ovaio
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Two patients had concurrent endometrial carcinomas 
(1 AGCT and 1 SLCT) and none had endometrial hy-
perplasia. The median age was 51 years (range: 15-95). 

Of the 70 patients in this analysis, 54 (77%) re-
ceived standard primary surgical staging that included 
a hysterectomy, whereas 16 (23%) underwent fertility-
sparing surgical staging. Surgery was complete or op-
timal in 61 patients (87%).

Of the 19 patients having some lymph nodal tis-
sue examined, two (10%) patients had a nodal involve-
ment. Seventy-two percent presented with stage I dis-
ease, 3% with stage II, 21% with stage III, and 4% with 
stage IV cancers. Of the 50 patients with information 
as to grade, 64% had grade 1 disease, 20% had grade 
2 disease and 16% had grade 3 disease. The median 
tumor size was 13.8 cm (range: microscopic-40 cm).

Of the 70 patients in this analysis, 24 (34%) were 
treated with adjuvant therapy following surgery. Most 
women receiving adjuvant therapy had stage IC or 
higher disease. One patient with stage I was treated as 

high grade disease. The most common regimen admin-
istered was bleomycin/etoposide/cisplatinum (n=14). 
No patient received radiotherapy.

The median follow-up period was 58 months 
(range 1-362). Two patients had persistent disease fol-
lowing surgery and 18 patients (26%) had at least one 
episode of disease recurrence with a median time to 
recurrence of 75 months (range: 18-208).

The overall 5-year and 10-year survival for all 
patients was 76% and 66%. The 5-year and 10-year 
disease-free survival (DFS) was 68% and 40% (Fig-
ure 1 and 2). The prognostic factors responsible for 

Table 1. Clinico-pathologic characteristics.

		  n (%)

Number of patients	 70 

Median age (range)	 51 (15-95)

Surgery
	 Fertility-sparing surgery	 16 (22.9%)
	 Surgical staging with hysterectomy	 54 (77.1%)

Stage at diagnosis
	 Stage I	 50 (71.5%)
	 Stage II	   2 (2.8%)
	 Stage III	 15 (21.4%)
	 Stage IV	   3 (4.3%)

Histology
	 Adult granulosa cell tumor	 52 (74.3%)
	 Sertoli–Leydig cell tumor	 14 (20%)
	 Juvenile granulosa cell tumor	   2 (2.8%)
	 Sex-cord tumor with annular tubules 	   1 (1.4%)
	 Steroid cell tumor not otherwise specified	   1 (1.4%)

Tumor size (range)	 13.8 cm
		  (microscopic -
		  40 cm)
Grade of disease
	 Grade 1	 32 (45.7%)
	 Grade 2	 10 (14.3%)
	 Grade 3	   8 (11.4%)
	 Unknown	 20 (28.6%)

Figure 1. Overall survival.

Figure 2. Disease free survival.
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survival are summarized in Table 2. Age was not an 
important predictor for survival; younger women ≤36 
years vs. >36 years had a DFS of 72% vs. 48%, respec-
tively (p=0.62). Patients with tumors ≤14 cm had bet-
ter 5-year DFS than those with tumors >14 cm (70% 
vs. 51%), though the difference was not statistically 
significant (p=0.6). Patients with early-stage (Stage 
I–II) disease had a 5-year and 10-year DFS of 77% 
and 43%, compared to only 44% and 29% for those 
with advanced stage disease (p=0.029) (Figure 3). The 
5-year DFS for patients who underwent fertility-
sparing surgery was 56% compared to 67% for patients 
who underwent radical surgery, though again the dif-
ference was not statistically significant (p=0.81). There 
was no difference in the outcome of women who had 
lymphadenectomy vs. those who did not have lymph 

node surgery (p=0.62). Postoperative residual tumor 
was strongly predictive of survival. Patients with no 
postoperative residual tumor had a 5-year DFS of 75% 
compared to 0% in those with postoperative residual 
tumor (p=0.002) (Figure 4). Histology and grade were 
not associated with decreased survival. In a multivari-
ate regression analysis, the only independent predictor 
of DFS was the residual tumor at the end of surgery.

Discussion

Several prognostic factors have been reported for 
SCST. Studies to define prognostic factors are often 
frustrated by the relative rarity of these tumors. 

The prognostic significance of age in SCST has 
been controversial. Large studies have shown better 
prognosis in patients whose age is less than 40 years (3, 
6-10). Zhang and colleagues in a study on 376 women 
with SCST, found that patients whose age was less 
than or equal to 40 years had better survival than those 
who were older than 40 years (93% vs. 84%, p<0.001) 
(6). In contrast, several studies did not find any sig-
nificant impact of age on survival (4, 8, 11-13). In this 
current series of 70 women, younger women age ≤ 36 
years had better survival but without any statistically 
significant difference.

Table 2. Prognostic factors responsible for survival (univariate 
analysis).

Prognostic factor	 OS	 DFS

Age	 NS	 NS
Tumor size	 0.02	 NS
Surgery (standard/conservative)	 NS	 NS
Lymph node surgery	 NS	 NS
Stage	 0.002	 0.02
Postoperative residual tumor	 <10-4	 0.002
Histology	 NS	 NS
Grade 	 NS	 NS

NS: Not significant, OS: Overall survival, DFS: Disease-free 
survival.

Figure 3. Disease-free survival according to stage.

Figure 4. Disease-free survival according to postoperative re-
sidual tumor.
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Tumor size greater than 10 to 15 cm is associated 
with inferior survival in some reports. In the study by 
Miller and colleagues concerning 70 patients, larger 
tumor size was associated with decreased progression-
free survival, but this difference was no longer impor-
tant in multivariate analysis after accounting for stage 
of disease (14). In two series of 83 and 89 patients, 
Chan and Lee showed that tumor size ≥10-12 cm 
contributed to decreased survival rates in both univari-
ate and multivariate analysis (8, 15). In the study by 
Thrall and colleagues on 87 cases of SCST, 37 were 
greater than 10 cm and tumor size was an independ-
ent predictor of survival. The median survival was 177 
months for women with tumors less than 10 cm and 
101 months for the others. In addition, no recurrence 
was observed in women with tumors less than 7 cm. 
Tumor size was significantly associated with a risk of 
recurrence of the disease, with a 20% increase in the 
risk of recurrence for each increase in tumor size by 1 
cm (4). However, Zhang et al. showed that tumor size 
was not a significant prognostic factor for decreased 
survival in women with tumor size greater or less than 
10 cm (5 year-survival of 89% vs. 91%, p=0.42) (6). 
Similarly, we were unable in this study to validate the 
prognostic significance of tumor size in SCST. The 
same results were obtained in other studies (13, 16).

Evans et al. indicated that the extent of the sur-
gery seems to affect the rate of recurrence. Their recur-
rence rate was 17% for patients who had standard stag-
ing and 24% for those who had conservative surgery 
(12). However, the majority of experts have claimed 
that standard surgical treatment including a hysterec-
tomy does not improve the prognosis of SCST (6, 17, 
18). In the multi-institution series by Zhang, of the 
132 patients younger than 50 diagnosed with stage I 
disease, 61 (46%) underwent standard surgical treat-
ment while 71 (54%) had a fertility-sparing procedure. 
The prognosis for both groups was extremely favora-
ble with equivalent 5-year survivals of 97% and 98% 
(p=0.61) (6). In our series, the 5-year DFS for patients 
who underwent fertility-sparing surgery was 56% 
compared to 67% for patients who underwent radi-
cal surgery (p=0.81). These data suggest that a more 
conservative approach involving unilateral salpingo-
oophorectomy with careful staging may be reasonable 
in younger women with early-stage disease who desire 

to retain fertility. Moreover, it is prudent to perform 
an endometrial biopsy to exclude a concurrent uterine 
cancer (1-5, 19). 

Most authors agree on the fact that survival is 
better in the early stages of disease. In various different 
series, the overall 5-year survival varies from 90-95% 
and the overall 10-year survival from 85 to 95% for 
stage I disease. The survival rate reported at 5 years 
and 10 years for stage III /IV ranges from 22 to 50% 
and from 17 to 33%, respectively (6-10, 12, 13, 16, 20). 
Our results are consistent with those in the literature; 
patients with early-stage (Stage I–II) disease had a 
5-year and 10-year DFS of 77% and 43%, compared 
to only 44% and 29% for those with advanced stage 
disease (p=0.029), but this difference was no longer 
important in multivariate analysis.

Postoperative residual tumor has been shown to 
be the most important prognostic factor in most stud-
ies; the fullest possible tumor resection improves sur-
vival (8, 15, 19, 21). In the study by Schneider et al., 
four out of 15 patients with incomplete resection had 
a recurrence, whereas all patients completely resected 
remained disease-free at long-term follow up (21). 
To Chan et al., the absence of residual disease was a 
significant predictor for improved survival (p=0.002) 
(8). Similarly, in the study by Lee et al. on 89 cases 
of adult granulosa cell tumors, postoperative residual 
tumor contributed to decreased survival rates in both 
univariate and multivariate analysis (15). In our own 
series, women with no postoperative residual tumor 
had a 5-year DFS of 75% compared to 0% in those 
with postoperative residual tumor (p=0.002). Postop-
erative residual tumor remained an independent risk 
factor for survival in multivariate analysis.

The histological grade has been reported as an 
important prognostic factor for Sertoli-Leydig cell tu-
mors. The poor prognostic factors reported by Young 
and Scully on 207 cases of SLCT are: grade and pres-
ence of heterologous elements. The 5-year DFS was 
89% for the moderately differentiated forms and 
81% for tumors with heterologous elements (18). In 
a MITO study, Sigismondi et al. reported an over-
all 5-year survival of 100% for patients with SLCT 
grade 1 and 77.8% for women with SLCT grade 2-3 
(7). Similarly, Zhang et al. reported that patients with 
grade 1-2 disease had a 5-year survival advantage of 
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32% compared to those with grade 3 tumors (96% vs. 
64%, p<0.001) (6). In this current report we were un-
able to validate the prognostic significance of grade in 
SCST.

Other prognostic factors have been reported in 
the literature such as: mitotic index, cellular atypia, 
aneuploidy, necrosis, absence of Call-Exner bodies in 
granulosa cell tumors, lymphovascular invasion low 
microvessel density, high Ki-67 index and p53 over-
expression. Clearly, molecular analyses may further 
elucidate the differences in outcomes of women with 
SCST.

Conclusion

This analysis confirms that early-stage disease 
and substantially postoperative residual tumor are im-
portant predictors for improved disease-free survival 
in patients with SCST. Since these tumors are usu-
ally unilateral and tend to present at a younger age, 
fertility-sparing procedures are an important consid-
eration. If there are no residuals, conservative surgical 
treatment for early-staged women wishing to retain 
fertility appears to be a safe alternative.
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