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ABSTRACT 18 

Background 19 

Little is known about the effect of age on the prognosis of epithelial ovarian neoplasms. In the reproductive age, 20 

fertility-sparing surgery had been widely implemented. This study aimed to elucidate impact of age on the 21 

clinicopathologic characteristics and survival of epithelial ovarian neoplasms in the reproductive age. 22 

Methods 23 

The clinical records of patients diagnosed as epithelial ovarian cancer or epithelial borderline ovarian tumor at the 24 

age of 40 years or younger at multiple institutions in the Tokai Ovarian Tumor Study Group were reviewed 25 

retrospectively. All patients were stratified into two age groups: group A (≤ 30 years) and group B (31–40 years). 26 

Univariate and multivariate analyses were performed to evaluate overall survival and disease-free survival. 27 

Results 28 

A total of 583 patients (325 patients: cancer, 258 patients: borderline) were included. The median follow-up time 29 

was 62.0 months (range, 1–270 months). Compared with group B, group A had a significantly higher rate of 30 

borderline tumor (66.7% vs. 32.7%, p < 0.001); stage I disease (85.9% vs. 70.4%, p < 0.001); mucinous type 31 

(69.2% vs. 35.6%, p < 0.001); conservative surgery (83.8% vs. 41.6%, p < 0.001); no adjuvant chemotherapy 32 

(67.2% vs. 44.7%, p < 0.001); and CA125 ≤ 35 U/mL (39.4% vs. 28.8%, p < 0.05). There was a significant 33 

difference in the overall survival (p = 0.0051) and the disease-free survival (p = 0.0039) between the two groups. 34 

Multivariate analysis revealed that the independent prognostic factors for the overall survival were age, stage, 35 

histology, and ascitic fluid cytology. 36 

Conclusion 37 

In epithelial ovarian neoplasms, younger patients had a survival advantage over older patients. 38 

 39 
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INTRODUCTION 44 

 45 

Ovarian neoplasm is the most fatal gynecologic malignancy, and epithelial ovarian neoplasms consist of 46 

epithelial ovarian cancer (EOC) and borderline ovarian tumor (BOT) [1]. Every year in Japan, approximately 47 

10,000 patients are diagnosed as EOC; most of them are in the postmenopausal age and only less than 10% are 48 

diagnosed at the age of 40 years or less [2]. One of the clinical dilemmas in the treatment of EOC in the 49 

reproductive age is fertility preservation. Providing adequate information about the clinical outcome allows these 50 

patients to make a satisfying decision on whether to undergo fertility-sparing surgery (FSS) with unilateral 51 

oophorectomy or complete staging laparotomy, including hysterectomy, bilateral salpingo-oophorectomy, 52 

omentectomy, and cytology of the ascitic fluid. At this point, FSS had been widely accepted for the clinical 53 

management of early stage EOC, but its efficacy and risks had not been thoroughly elucidated by a prospective 54 

study [3]. Therefore, in order to confirm the efficacy and safety of FSS for patients with early stage EOC, a 55 

confirmatory study was started in Japan [4]. Meanwhile, other previous studies demonstrated that the proportion 56 

of BOT was approximately 10% to 20% of all epithelial ovarian neoplasms [5,6]. BOT is characterized by nuclear 57 

atypia, atypical epithelial proliferation, and elevated level of mitotic activity, without destructive stromal invasion 58 

[7]. Although patients with BOT are frequently diagnosed at an earlier stage and younger age, compared with those 59 

with EOC, complete staging laparotomy is the recommended standard surgical procedure [8]. FSS is also accepted 60 

for BOT [9]. Considering the current difficulty in diagnosing malignancy before surgery, provision of as much 61 

information as possible is desirable so that patients and their family can properly choose the surgical procedure. 62 

The lack of exact details on the clinicopathologic features stratified by age in the reproductive age may lead to 63 

suboptimal informed decision. 64 

Considering that fertility declines with age, the characteristics of epithelial ovarian neoplasms may be 65 

possibly associated with age [10]. Some previous studies showed that compared with the average ovarian cancer 66 

population, younger EOC patients had more favorable prognosis because of the higher rate of early stage, low-67 

grade tumors; however, age was not an independent prognostic factor [11,12]. On the other hand, other several 68 

studies identified younger age as a significant favorable prognostic factor [13,14]. However, most of these previous 69 

publications analyzed data from Western countries, and only few data are available on the effect of age on the 70 

clinicopathologic profile and survival rate of epithelial ovarian neoplasm in an Asian population. Therefore, age 71 

being an independent prognostic factor in an Asian population is unclear. 72 

The current study aimed to clarify clinicopathological differences according to age stratification and to 73 
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determine whether age was an independent prognostic factor in EOC and BOT patients at the age of 40 years or 74 

less. 75 

 76 

MATERIALS AND METHODS 77 

 78 

Patient enrolment 79 

The clinical records of the Tokai Ovarian Tumor Study Group (TOTSG), from 1986 to 2017 were reviewed. 80 

The TOTSG comprised Nagoya University Hospital and 14 collaborating hospitals, including Aichi Cancer Center 81 

Hospital, Anjyo Kosei Hospital, Toyohashi Municipal Hospital, Toyota Memorial Hospital, Ogaki Municipal 82 

Hospital, Nagoya First Red-cross Hospital, Nagoya Second Red-cross Hospital, Nagoya Ekisaikai Hospital, 83 

Nagoya Memorial Hospital, Okazaki Municipal Hospital, Handa City Hospital, Komaki City Hospital, and Gifu 84 

Prefectural Tajimi Hospital. Patients aged 40 years or less upon the diagnosis of EOC or BOT were enrolled. All 85 

histologic slides were pathologically reviewed by one or two pathologists who were blinded to the patients’ clinical 86 

information. With regard to the histologic types, the World Health Organization classification criteria were adopted 87 

[15]. Patients were staged according to the 2014 International Federation of Gynecology and Obstetrics (FIGO) 88 

criteria [16,17]. Patients who were lost to follow-up within a short period after surgery or those with unconfirmed 89 

FIGO stage or surgical procedures were excluded from this study. This study was approved by the Nagoya 90 

University Hospital’s ethics committee. This work was supported in part by the Japan Society for the Promotion 91 

of Science (JSPS) KAKENHI grant number 15H02660 (Grant-in-Aid for Scientific Research A for Fumitaka 92 

Kikkawa). 93 

In this study, we divided the whole series of patients into two groups, according to their age at the time of the 94 

primary operation: group A (≤ 30 years) and group B (31–40 years). 95 

 96 

Treatment 97 

In principle, all patients underwent primary laparotomy to evaluate the abdominal contents and for staging. 98 

The standard primary surgical treatment for EOC comprised hysterectomy, bilateral salpingo-oophorectomy, 99 

infracolic omentectomy, and retroperitoneal lymphadenectomy or sampling. The standard primary surgical 100 

treatment for BOT included hysterectomy, bilateral salpingo-oophorectomy, and infracolic omentectomy. 101 

Principally, patients who underwent FSS were eligible if they: (1) had clinically confirmed stage I disease by 102 

preoperative CT scan, (2) were less than 40 years of age at primary treatment, (3) had strong desire for fertility 103 
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preservation at the time of preoperative explanation, (4) were informed of the risk of FSS and signed a consent 104 

form, (5) underwent salpingo-oophorectomy on the side of the ovarian tumor, and peritoneal staging including 105 

ascitic fluid cytology, careful palpation, and examination over the entire abdominal cavity, and (6) systemic 106 

retroperitoneal lymphadenectomy or sampling was optional. In this analysis, we defined as radical surgery, if at 107 

least hysterectomy, bilateral salpingo-oophorectomy, and infracolic omentectomy were completed. Conservative 108 

surgery was defined as the performance of at least unilateral salpingo-oophorectomy or cystectomy, which includes 109 

FSS.  110 

In principle, patients with BOT did not undergo adjuvant chemotherapy except for stage III-IV. Patients in 111 

all stage EOC except for IA-IB / Grade 1 tumor were principally treated with 3–6 cycles of adjuvant platinum ± 112 

taxane chemotherapy after primary surgery. The chemotherapeutic policy has changed over time. However, as a 113 

general rule, the selection criteria for the first regimen was the same among facilities belonging to TOTSG. 114 

 115 

Follow-up 116 

After the end of treatment, the patients returned for follow-up evaluation every two to three months for the 117 

first two years, then every four to six months for the succeeding three years. Computed tomography and/or positron 118 

emission tomography was performed annually to detect radiologic recurrence. Clinical recurrence was defined as 119 

elevated CA-125, the development of ascites, or the presence of a palpable mass. 120 

 121 

Analysis 122 

Chi-square test, Fisher’s exact test or Student’s t-test was used to evaluate the differences in the 123 

clinicopathologic factors between the two groups. Overall survival (OS) was defined as the period between the 124 

day of the primary surgery and the last day of follow-up or death. Disease-free survival (DFS) was defined as the 125 

period between the day of the primary surgery and the day that the patient survives without evidence of recurrence. 126 

Univariate and multivariate analyses were conducted using the Cox proportional hazards regression model to 127 

identify the independent risk factors. The Kaplan–Meier method was performed to calculate the survival rates, 128 

which were compared between the two groups using the log-rank test. The threshold for significance was p < 0.05. 129 

All statistical analyses were conducted using JMP, version 14 (SAS Institution Inc., Cary. NC, USA). 130 

 131 

RESULTS 132 

 133 
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Table 1 shows the clinicopathologic characteristics of the 583 patients included in the study. The median 134 

follow-up time was 62.0 months (range, 1–270 months) and the median age was 34 years (range, 12–40 years). 135 

The histological distribution of EOC and BOT are shown in Supplementary Table 1. Table 2 shows the distribution 136 

of the clinicopathologic features stratified by age group. The proportion of patients with stage III–IV tumors was 137 

11.1% (22 patients) in group A and 18.7% (72 patients) in group B. Patients in group B had significantly more 138 

advanced-stage tumors, compared with patients in group A (p < 0.001). Mucinous tumors were significantly more 139 

likely to be found in group A than in group B (p < 0.001), although this histologic type of tumor was the most 140 

represented type in both groups. The incidence of clear cell tumors was 2.5% in group A and 23.4% in group B. 141 

The proportion of EOC was significantly lower in group A than in group B. The surgical procedure in groups A 142 

and B was conservative surgery in 83.8% and 41.6%, respectively, and radical or other surgery in 16.2% and 58.4%, 143 

respectively. 144 

At first, the prognosis between the two groups was compared. Based on Kaplan–Meier analysis, the 145 

respective 5- and 10-year OS rates were 90.9% and 86.9% in group A and 82.6% and 78.8% in group B (Figure 146 

1). The respective 5- and 10-year DFS rates were 89.9% and 86.7% in group A and 80.7% and 74.5% in group B 147 

(Figure 2). The OS and DFS were significantly different between the two groups (p = 0.0051 and p = 0.0039, 148 

respectively). On the other hand, the two groups had similar OS, after stratification according to the diagnosis of 149 

EOC (p = 0.495) or BOT (p = 0.668). 150 

For univariate analysis, we subsequently categorized patients with EOC and BOT according to age at 151 

diagnosis, era at diagnosis, FIGO stage, histologic type, diagnosis of EOC or BOT, preoperative CA-125 value, 152 

preoperative CA 19-9 value, surgical procedure, adjuvant chemotherapy, and status of ascitic fluid cytology (Table 153 

3). As a result, age, FIGO stage, histologic type, diagnosis of EOC or BOT, preoperative CA-125 value, surgical 154 

procedure, and status of ascitic fluid cytology were identified as the factors associated with short OS. To minimize 155 

selection bias and eliminate confounding factors, all of these categories were entered into a multivariate OS 156 

analysis system by Cox proportional hazards regression model. Age at diagnosis, FIGO stage, histologic type, 157 

diagnosis of EOC or BOT, and status of ascitic fluid cytology retained statistical significance as prognostic factors 158 

for OS. Even for EOC alone, multivariate analysis revealed that age at diagnosis, FIGO stage, and histologic type 159 

were significant prognostic factors for OS (Table 4). 160 

 161 

DISCUSSION 162 

 163 
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In this study, we analyzed clinicopathological characteristics and the survival outcomes of patients with EOC 164 

and BOT in the reproductive age in Japan. We demonstrated a statistically significant inferior survival for patients 165 

at the age of 31–40 years than for patients at the age of 30 years or less. We also found significantly different 166 

clinicopathologic characteristics between the two groups stratified by age. Our results presented useful information 167 

for the treatment selection for patients with both EOC and BOT in the reproductive age. 168 

Our study identified that, in patients with EOC and BOT in the reproductive age, relatively old age, high 169 

stage, and positive ascitic fluid cytology were significantly associated with decreased OS. The FIGO stage had 170 

been shown to be a prognostic factor for patients with EOC and BOT [18,19]. Our result on the correlation between 171 

advanced FIGO stage and decreased survival in the reproductive age was consistent with the previous findings 172 

[20,21]. Ascitic fluid cytology, which enables detection of occult metastases, is part of the FIGO staging system 173 

for early ovarian cancer. Davidson et al reported that positive ascitic fluid cytology results increased the risk for 174 

disease recurrence [22]. In patients with early stage clear cell carcinoma, Kajiyama et al reported that stage greater 175 

than IC2–IC3 and possible occult metastasis had an increased risk of mortality after complete surgical resection, 176 

compared to stage IA–IC1 [23]. In agreement with previous studies, our study showed that positive ascitic fluid 177 

cytology was significantly associated with short survival time. We also identified age as an independent prognostic 178 

factor in our population. Some previous studies analyzed patients of all ages and compared the prognosis between 179 

younger and older patients, based on the cutoff age of 40 years [24,25]. Trillsh et al reported that increased age (≥ 180 

70 years) was significantly associated with decreased progression-free survival and OS among 275 patients with 181 

advanced-stage EOC in Western countries [25]. Sabatier et al identified the significant association between age 182 

and OS in a French population with EOC [26]. Moreover, by analyzing the SEER database, Chan et al reported 183 

that a relatively young age independently led to a favorable prognosis in a U.S. population [13]. On the other hand, 184 

Yoshikawa et al evaluated 1,562 patients with EOC in all stages in Japan, and found that young age (< 40 years) 185 

was not an independent prognostic factor for OS [24]. Considering the differences in ethnicity and genetic 186 

background among countries, most previous publications suggested that age can be an independent prognostic 187 

factor in EOC, and this was consistent with our current findings that younger age was correlated with better 188 

prognosis. 189 

The findings in this study of more frequent BOT, mucinous histology, and negative ascitic fluid cytology; 190 

decreased value of CA-125 and CA19-9; and earlier stage at presentation in younger patients than in older patients 191 

may contribute to better prognosis. Although these findings partly explain the better prognosis, younger age was 192 

an independent prognostic factor for increased OS in the multivariate analysis. Although the reason for the 193 
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correlation between age and prognosis is not clear, unknown differences in the potential immunity or tumor 194 

characteristics that promote malignancy, such as DNA ploidy or mutation of TP53, may play a role [27,28]. 195 

Based on our results, the prognosis did not differ according to the surgical method. Likewise, previous several 196 

reports demonstrated no significant difference in the long-term prognosis of early stage epithelial neoplasms 197 

between FSS and radical surgery [9,29,30]. In this context, the current findings suggested that conservative surgery, 198 

including FSS, did not affect the survival of patients in the reproductive age. To our best knowledge, there had 199 

been only few reports that investigated the prognostic factors in a reproductive-age population. Age may affect the 200 

survival of patients with epithelial ovarian neoplasm as well as female fertility. Even in patients with strong 201 

preference for fertility preservation, careful selection of treatment should be made while paying attention to age-202 

dependent changes in fertility and survival. 203 

The strengths of our study were mainly based on the relatively large sample size and the central pathologic 204 

review for histology. However, the current study was inconclusive and had several limitations due to its 205 

retrospective nature and patient enrolment from multiple hospitals over a long time. The other limitations of this 206 

study included heterogeneous follow-up period, varied treatment protocols with various types of surgery for over 207 

30 years, and the different chemotherapy regimens. Moreover, multivariate analysis may not have sufficiently 208 

minimized the effects of confounding factors, because some of the variables analyzed in this study are collinear 209 

with each other. On this occasion, we merely propose a hypothesis that younger patients (≤ 30 years) suspicious 210 

of epithelial ovarian neoplasm may have a better prognosis than older patients (31–40 years). Evaluation of larger 211 

populations of ovarian neoplasms in other Asian countries is needed to verify the findings of this study. 212 

  213 



9 
 

ACKNOWLEDGMENTS 214 

The authors sincerely thank members belonging to TOTSG-affiliated institutions for collaborating in data 215 

collection. 216 

 217 

COMPLIANCE WITH ETHICAL STANDARDS 218 

Funding: This work was supported in part by the Japan Society for the Promotion of Science (JSPS) KAKENHI 219 

grant number 15H02660 (Grant-in-Aid for Scientific Research A for Fumitaka Kikkawa). 220 

Conflict of Interest: No potential conflict of interest relevant to this article was reported. 221 

The study was approved by the ethics committee of the institution (Approval no.: 2006-0357). 222 

For this study, the IRB issued a waiver for written consent because data collection was retrospective. 223 

 224 

225 



10 
 

References 226 

1. Siegel RL, Miller KD, Jemal A. (2018) Cancer statistics, 2018. CA Cancer J Clin 68(1): 7-30. 227 

2. Nagase S, Ohta T, Takahashi F, et al. (2019) Annual report of the committee on gynecologic oncology, 228 

the Japan Society of Obstetrics and Gynecology: Annual patients report for 2015 and annual treatment 229 

report for 2010. J Obstet Gynaecol Res 45(2): 289-298. 230 

3. Wright JD, Shah M, Mathew L, et al. (2009) Fertility preservation in young women with epithelial ovarian 231 

cancer. Cancer 115(18): 4118-4126. 232 

4. Satoh T, Tsuda H, Kanato K, et al. (2015) A non-randomized confirmatory study regarding selection of 233 

fertility-sparing surgery for patients with epithelial ovarian cancer: Japan Clinical Oncology Group Study 234 

(JCOG1203). Jpn J Clin Oncol 45(6): 595-599. 235 

5. Akeson M, Zetterqvist BM, Dahllof K, et al. (2008) Population-based cohort follow-up study of all 236 

patients operated for borderline ovarian tumor in western Sweden during an 11-year period. Int J Gynecol 237 

Cancer 18(3): 453-459. 238 

6. Trillsch F, Ruetzel JD, Herwig U, et al. (2013) Surgical management and perioperative morbidity of 239 

patients with primary borderline ovarian tumor (BOT). J Ovarian Res 6(1): 48. 240 

7. Hauptmann S, Friedrich K, Redline R, et al. (2017) Ovarian borderline tumors in the 2014 WHO 241 

classification: evolving concepts and diagnostic criteria. Virchows Arch 470(2): 125-142. 242 

8. Ureyen I, Karalok A, Tasci T, et al. (2016) The Factors Predicting Recurrence in Patients With Serous 243 

Borderline Ovarian Tumor. Int J Gynecol Cancer 26(1): 66-72. 244 

9. Fang C, Zhao L, Chen X, et al. (2018) The impact of clinicopathologic and surgical factors on relapse 245 

and pregnancy in young patients (</=40 years old) with borderline ovarian tumors. BMC Cancer 18(1): 246 

1147. 247 

10. Baird DT, Collins J, Egozcue J, et al. (2005) Fertility and ageing. Hum Reprod Update 11(3): 261-276. 248 

11. Massi D, Susini T, Savino L, et al. (1996) Epithelial ovarian tumors in the reproductive age group: age is 249 

not an independent prognostic factor. Cancer 77(6): 1131-1136. 250 

12. Bozas G, Dimopoulos MA, Kastritis E, et al. (2006) Young age is associated with favorable characteristics 251 

but is not an independent prognostic factor in patients with epithelial ovarian cancer: a single institution 252 

experience. Oncology 70(4): 265-272. 253 

13. Chan JK, Urban R, Cheung MK, et al. (2006) Ovarian cancer in younger vs older women: a population-254 

based analysis. Br J Cancer 95(10): 1314-1320. 255 



11 
 

14. O'Malley CD, Cress RD, Campleman SL, et al. (2003) Survival of Californian women with epithelial 256 

ovarian cancer, 1994-1996: a population-based study. Gynecol Oncol 91(3): 608-615. 257 

15. Meinhold-Heerlein I, Fotopoulou C, Harter P, et al. (2015) Statement by the Kommission Ovar of the 258 

AGO: The New FIGO and WHO Classifications of Ovarian, Fallopian Tube and Primary Peritoneal 259 

Cancer. Geburtshilfe Frauenheilkd 75(10): 1021-1027. 260 

16. Prat J, Oncology FCoG. (2014) Staging classification for cancer of the ovary, fallopian tube, and 261 

peritoneum. Int J Gynaecol Obstet 124(1): 1-5. 262 

17. Zeppernick F, Meinhold-Heerlein I. (2014) The new FIGO staging system for ovarian, fallopian tube, and 263 

primary peritoneal cancer. Arch Gynecol Obstet 290(5): 839-842. 264 

18. Peres LC, Cushing-Haugen KL, Kobel M, et al. (2019) Invasive Epithelial Ovarian Cancer Survival by 265 

Histotype and Disease Stage. J Natl Cancer Inst 111(1): 60-68. 266 

19. Matz M, Coleman MP, Carreira H, et al. (2017) Worldwide comparison of ovarian cancer survival: 267 

Histological group and stage at diagnosis (CONCORD-2). Gynecol Oncol 144(2): 396-404. 268 

20. Fuh KC, Shin JY, Kapp DS, et al. (2015) Survival differences of Asian and Caucasian epithelial ovarian 269 

cancer patients in the United States. Gynecol Oncol 136(3): 491-497. 270 

21. Duska LR, Chang YC, Flynn CE, et al. (1999) Epithelial ovarian carcinoma in the reproductive age group. 271 

Cancer 85(12): 2623-2629. 272 

22. Davidson W, Madan R, O'Neil M, et al. (2016) Utility of peritoneal washing cytology in staging and 273 

prognosis of ovarian and fallopian tube neoplasms: a 10-year retrospective analysis. Ann Diagn Pathol 274 

22: 54-57. 275 

23. Kajiyama H, Suzuki S, Yoshihara M, et al. (2018) The possible existence of occult metastasis in patients 276 

with ovarian clear-cell carcinoma who underwent complete resection without any residual tumours. 277 

Oncotarget 9(5): 6298-6307. 278 

24. Yoshikawa N, Kajiyama H, Mizuno M, et al. (2014) Clinicopathologic features of epithelial ovarian 279 

carcinoma in younger vs. older patients: analysis in Japanese women. J Gynecol Oncol 25(2): 118-123. 280 

25. Trillsch F, Woelber L, Eulenburg C, et al. (2013) Treatment reality in elderly patients with advanced 281 

ovarian cancer: a prospective analysis of the OVCAD consortium. J Ovarian Res 6(1): 42. 282 

26. Sabatier R, Calderon B, Jr., Lambaudie E, et al. (2015) Prognostic factors for ovarian epithelial cancer in 283 

the elderly: a case-control study. Int J Gynecol Cancer 25(5): 815-822. 284 

27. Chan JK, Loizzi V, Magistris A, et al. (2004) Differences in prognostic molecular markers between 285 



12 
 

women over and under 45 years of age with advanced ovarian cancer. Clin Cancer Res 10(24): 8538-286 

8543. 287 

28. Nagai N, Oshita T, Fujii T, et al. (2001) Are DNA ploidy and epidermal growth factor receptor prognostic 288 

factors for untreated ovarian cancer? A prospective study. Am J Clin Oncol 24(3): 215-221. 289 

29. Kajiyama H. (2014) Fertility sparing surgery in patients with early stage epithelial ovarian cancer: 290 

implication of survival analysis and lymphadenectomy. J Gynecol Oncol 25(4): 270-271. 291 

30. Kajiyama H, Shibata K, Mizuno M, et al. (2011) Long-term survival of young women receiving fertility-292 

sparing surgery for ovarian cancer in comparison with those undergoing radical surgery. Br J Cancer 293 

105(9): 1288-1294. 294 

 295 

  296 



13 
 

Table 1. Patient characteristics 297 

  n % 

Patients 583   

Age, years   

Median (Range) 34 (12–40)  

Age   

≤ 30 198  (34.0)  

31–40 385  (66.0)  

Period   

1986–1999 168  (28.8)  

2000–2017 415  (71.2)  

Stage   

I 441 (75.6)  

II 48 (8.2)  

III 80 (13.7)  

IV 14 (2.4)  

Ascitic fluid cytology   

Positive 110  (18.9)  

Negative 347  (59.5)  

NA 126  (21.6)  

Histology   

Serous 123 (21.1)  

Mucinous 274 (47.0)  

Endometrioid 78 (13.4)  

Clear cell 95 (16.3)  

Others 13 (2.2)  

EOC or BOT   

EOC 325 (55.7)  

BOT 258 (44.3)  
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CA125   

≤ 35 U/mL 189 (32.4)  

> 35 U/mL 368 (63.1)  

NA 26 (4.5)  

CA19-9   

≤ 37 U/mL 277 (47.5)  

> 37 U/mL 209 (35.8)  

NA 97 (16.6)  

Surgical procedure   

Conservative 326  (55.9)  

Radical 242  (41.5)  

Others 15  (2.6)  

Adjuvant chemotherapy   

Taxane plus platinum 187 (32.1) 

Platinum without taxane 91 (15.6) 

No 305 (52.3) 

EOC, epithelial ovarian cancer; BOT, borderline ovarian 

tumor; NA, not available. 

  298 
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Table 2. Clinicopathologic characteristics stratified by age 299 

  group A (age ≤ 30, n = 198) group B (age: 31–40, n = 385) P value 

  n % n %  

Period     < 0.05 

1986–1999 70  (35.4)  98  (25.5)   

2000–2017 128  (64.6)  287  (74.5)   

Stage     < 0.001 

I 170  (85.9)  271  (70.4)   

II 6  (3.0)  42  (10.9)   

III 16  (8.1)  64  (16.6)   

IV 6  (3.0)  8  (2.1)   

Ascitic fluid cytology     0.061 

Positive 27  (13.6)  83  (21.6)   

Negative 125  (63.1)  222  (57.7)   

NA 46  (23.2)  80  (20.8)    

Histology     < 0.001 

Serous 40  (20.2)  83  (21.6)   

Mucinous 137  (69.2)  137  (35.6)   

Endometrioid 10  (5.1)  68  (17.7)   

Clear cell 5  (2.5)  90  (23.4)   

Others 6  (3.0)  7  (1.8)   

EOC or BOT     < 0.001 

EOC 66  (33.3)  259  (67.3)   

BOT 132  (66.7)  126  (32.7)   

CA125     < 0.05 

≤ 35 U/mL 78  (39.4)  111  (28.8)   

> 35 U/mL 106  (53.5)  262  (68.1)   

NA 14  (7.1)  12  (3.1)   

CA19-9     0.287 
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≤ 37 U/mL 88  (44.4)  189  (49.1)   

> 37 U/mL 66  (33.3)  143  (37.1)   

NA 44  (22.2)  53  (13.8)   

Surgical procedure     < 0.001 

Conservative 166  (83.8)  160  (41.6)   

Radical 30  (15.2)  212  (55.1)   

Others 2  (1.0)  13  (3.4)   

Adjuvant chemotherapy     < 0.001 

Taxane plus platinum 33 (16.7) 154 (40.0)  

Platinum without taxane 32 (16.2) 59 (15.3)  

No 133 (67.2) 172 (44.7)  

EOC, epithelial ovarian cancer; BOT, borderline ovarian tumor; NA, not available. 

  300 
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Table 3. Uni- and multivariate analyses of clinicopathologic parameters in relation to overall survival of patients 301 

with EOC or BOT 302 

  Univariate   Multivariate   

  HR (95% CI) P value HR (95% CI) P value 

Age     

≤ 30 1  1  

31–40 2.069 (1.259–3.584) < 0.05 2.059 (1.128–3.904) < 0.05 

Period     

1986–1999 1  1   

2000–2017 0.942 (0.601–1.508) 0.798 1.149 (0.513–2.495) 0.729  

Stage     

I 1  1  

II 4.626 (2.340–8.762) < 0.001 3.713 (1.741–7.609) < 0.05 

III 9.758 (5.910–16.334) < 0.001 7.233 (3.849-13.814) < 0.001 

IV 19.944 (9.096–40.472) < 0.001 12.737 (5.089–30.140) < 0.001 

Ascitic fluid cytology     

Positive 1  1   

Negative or NA 0.220 (0.144–0.336) < 0.001 0.554 (0.341–0.900) < 0.05 

Histology     

Serous 1  1   

Mucinous 0.423 (0.239–0.749) < 0.05 2.164 (1.044–4.483) < 0.05 

Endometrioid 0.587 (0.280–1.228) 0.144  0.435 (0.191–0.993) < 0.05 

Clear cell 1.287 (0.730–2.268) 0.383 1.310 (0.722–2.377) 0.374  

Others 2.439 (0.928–6.407) 0.101 2.835 (0.988–8.133) 0.076  

EOC or BOT     

EOC 1  1   

BOT 0.045 (0.012–0.126) < 0.001 0.065 (0.015–0.186) < 0.001 

CA125     

≤ 35 U/mL 1  1  
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> 35 U/mL or NA 4.646 (2.387–10.452) < 0.001 1.906 (0.854–4.735) 0.119  

CA19-9     

≤ 37 U/mL 1  1  

> 37 U/mL or NA 1.359 (0.880–2.126) 0.172  1.407 (0.856–2.337) 0.178  

Surgical procedure     

Conservative 1  1   

Radical or others 3.051 (1.930–4.982) < 0.001 0.633 (0.365–1.129) 0.120  

Adjuvant chemotherapy     

  Taxane plus platinum 1  1  

Platinum without taxane 1.097 (0.664–1.781) 0.710 1.924 (0.849–4.113) 0.114 

No 0.226 (0.123–0.394) < 0.001 1.134 (0.509–2.414) 0.750 

HR, hazard ratio; CI, confidence interval EOC, epithelial ovarian cancer; BOT, borderline ovarian tumor; NA, 

not available. 
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Table 4. Uni- and multivariate analyses of clinicopathologic parameters in relation to overall survival of patients 304 

with EOC 305 

  Univariate   Multivariate   

  HR P value HR P value 

Age     

≤ 30 1  1  

31–40 1.124 (0.674–1.984) 0.669  2.008 (1.077–3.895) < 0.05 

Period     

1986–1999 1  1   

2000–2017 1.086 (0.688–1.752) 0.728 1.175 (0.512–2.599) 0.697  

Stage     

I 1  1  

II 2.859 (1.432–5.490) < 0.05 3.789 (1.766–7.841) < 0.05 

III 6.729 (4.011–11.480) < 0.001 7.273 (3.799–14.212) < 0.001 

IV 10.650 (4.818–21.890) < 0.001 12.627 (4.998–30.239) < 0.001 

Ascitic fluid cytology     

Positive 1  1   

Negative or NA 0.332 (0.215–0.512) < 0.001 0.605 (0.364–1.004) 0.052  

Histology     

Serous 1  1   

Mucinous 0.439 (0.242–0.795) < 0.05 1.871 (0.874–4.004) 0.109  

Endometrioid 0.276 (0.132–0.578) < 0.001 0.409 (0.179–0.935) < 0.05 

Clear cell 0.557 (0.316–0.982) < 0.05 1.259 (0.693–2.288) 0.449  

Others 1.670 (0.635–4.391) 0.326 2.725 (0.944–7.865) 0.088  

CA125     

≤ 35 U/mL 1  1  

> 35 U/mL or NA 3.259 (1.671–7.340) < 0.05 1.690 (0.743–4.259) 0.218  

CA19-9     

≤ 37 U/mL 1  1  
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> 37 U/mL or NA 1.371 (0.882–2.163) 0.162  1.467 (0.887–2.455) 0.136  

Surgical procedure     

Conservative 1  1   

Radical or others 1.559 (0.973–2.593) 0.066  0.635 (0.361–1.151) 0.132  

Adjuvant chemotherapy     

Taxane plus platinum 1  1  

Platinum without taxane 1.239 (0.747–2.019) 0.398 1.932 (0.837–4.185) 0.119 

No 0.593 (0.316–1.052) 0.075 1.235 (0.539–2.686) 0.607 

HR, hazard ratio; CI, confidence interval EOC, epithelial ovarian cancer; NA, not available. 
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Figure legends 307 

Figure 1. Estimated overall survival of patients with epithelial ovarian cancer and borderline ovarian tumor 308 

stratified by age (group A, age ≤ 30; group B, age 31–40).  309 

 310 

  311 
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Figure 2. Estimated disease-free survival of patients with epithelial ovarian cancer and borderline ovarian tumor 312 

stratified by age (group A, age ≤ 30; group B, age 31–40). 313 

 314 

 315 


