
Borderline Ovarian Tumors – to Collect or Not to Collect?
Maria J. Schymura, Baozhen Qiao, Amy R. Kahn, New York State Cancer Registry, Albany, NY

INTRODUCTION

Background:  With the implementation of ICD-O-3, fourteen ovarian tumor morphology terms (or �ve 
codes) were reclassi�ed as borderline and became non-reportable, and a new borderline code was 
added.  The New York State Cancer Registry (NYSCR) is among the few registries that have continued 
to collect borderline ovarian tumors (following a short hiatus from 2001-2002).

Our decision to continue collecting borderline ovarian tumors was based on a previous analysis of all 
microscopically con�rmed ovarian tumors diagnosed between 1976 and 1999 among New York 
residents.  The previous analysis found that a small percentage of the women reported with borderline 
ovarian tumors were diagnosed with metastases and that some women reported with borderline 
tumors died of ovarian cancer.  (Reference:  Hu T, Kahn AR, Schymura MJ.   NAACCR, Annual 
Conference.  Honolulu, HI, June 10-12, 2003)

Objective:  To determine whether to continue collecting borderline ovarian tumors, using relative 
survival and cause-speci�c mortality in our evaluation. 

METHODS

Microscopically con�rmed ovarian tumors, diagnosed between 1996 and 2009, with behavior codes 1 
(borderline) and 3 (malignant) were included in the current analysis.  Incidence trends as well as the 
distribution by age, race, ethnicity, laterality and vital status were compared for malignant and 
borderline ovarian tumors.  Relative survival and cause of death were compared for malignant 
ovarian tumors diagnosed at localized stage and borderline ovarian tumors.  The latter analyses were 
restricted to persons with only one primary.  To ensure that our �ndings with respect to relative 
survival and cause of death were not unique to New York, we conducted the same analyses using 
SEER 9 data for 1988 to 2000 diagnoses (the time period for which borderline ovarian histologies are 
included in the SEER public use �le).  To further inform our decision regarding whether to continue 
collecting borderline ovarian tumors, we consulted three renowned New York gynecologic 
oncologists.

RESULTS

For diagnoses years 1996 to 2009, a total of 2,588 microscopically con�rmed borderline 
ovarian cancer cases were reported to the NYSCR.  For that same time period, 22,470 
malignant ovarian cancer cases were reported, of which 19,389 (86.3%) were microscopically 
con�rmed. 

Based on the most recent �ve year data (2005-2009), the age-adjusted incidence rate for 
borderline ovarian tumors was 2.3 per 100,000 and 13.1 per 100,000 for ovarian cancer.

While the incidence of ovarian cancer is decreasing, the incidence of borderline ovarian 
tumors appears to be increasing. Since reporting of borderline ovarian tumors was not 
required by the NYSCR for 2001 and 2002, the rates for those two years are somewhat lower.   

RESULTS - continued

Figure 1.  Incidence trends for borderline and malignant ovarian tumors, 1996-2009

Figure 2.  Age Distribution for borderline and malignant ovarian tumors, 2005-2009

Age at diagnosis for borderline tumors tends to be signi�cantly younger than for malignant tumors; 
the mean age at diagnosis was 49 for borderline tumors and 61 for malignant tumors. * 

Tumor behavior was not associated with race or ethnicity.  
 

Bilateral ovarian involvement was much higher for malignant tumors (34.3% vs. 17.5%). 
 

As of 12/31/2009, about 35.7 % of women diagnosed with a malignant ovarian tumor during 
2005-2009 were already deceased compared with only 4.0% of women diagnosed with an ovarian 
tumor of borderline behavior.

Table 1. Descriptive statistics for borderline and malignant ovarian tumors, 2005-2009
Variable Borderline 

(Microscopically Confirmed) 
Malignant 

(Microscopically Confirmed) 
Count Percent (%) Count Percent (%) 

Age 
     < 55  
    55-69 
    >69 
 

 
770 
310 
118 

 
64.3 
25.9 

9.8 

 
2284 
2506 
2221 

 
32.6 
35.7 
31.7 

Race 
    White 
    Black 
    Other 
    Unknown  
 

 
989 
127 

57 
25 

 
82.5 
10.6 

4.8 
2.1 

 
5818 

779 
354 

60 

 
83.0 
11.1 

5.0 
0.9 

 Ethnicity 
    Non-Hispanics 
    Hispanics    
 

 
1091 

107 

 
91.1 

8.9 

 
6375 

636 

 
90.9 

9.1 

Laterality 
    Right 
    Left 
    One Side, Unk 
    Bilateral 
    Unknown 
 

 
502 
448 

6 
210 

32 

 
41.9 
37.4 

0.5 
17.5 

2.7 

 
1793 
1702 

76 
2406 
1034 

 
25.6 
24.3 

1.1 
34.3 
14.7 

Vital Status 
    Dead 
    Alive 

 
48 

1150 

 
4.0 

96.0 

 
2500 
4511 

 
35.7 
64.3 

 

Five-year relative survival varied considerably by behavior and stage. The 5-year relative survival for 
borderline ovarian tumors (98.3%) was much higher than for malignant tumors diagnosed at 
localized stage (90.6%).

Figure 3. Five-year relative survival rate for borderline and localized malignant ovarian 
tumors, diagnosed 1996-2009, (first and only primary)

RESULTS - continued

Among women whose only tumor was one borderline ovarian neoplasm, 25.2% of deaths were 
attributed to ovarian cancer, while 45.4% of deaths were attributed to any cancer.  Among women 
whose only tumor was one localized malignant ovarian cancer, 59.0% of deaths were attributed to 
ovarian cancer, while 66.3% of deaths were attributed to any cancer.

Table 2.  New York: Underlying cause of death for borderline and localized malignant ovarian 
tumors, diagnosed 1996-2009 (restricted to first and only registered primary)

The 5-year relative survival for borderline ovarian tumors in the SEER 9 areas (98.2%) was identical 
to the survival rate observed in New York.   However, the 5-year relative survival rate for malignant 
ovarian tumors diagnosed at localized stage (92.7%) was slightly higher than observed in New 
York.  Thus the di�erence in relative survival between borderline and localized malignant ovarian 
tumors within the SEER 9 registries is somewhat less pronounced than in New York. 

Although the proportion of women dying from cancer appears lower in the SEER 9 areas than in 
New York for both borderline and localized malignant ovarian tumors, the proportion of women 
diagnosed with borderline ovarian tumors dying from ovarian cancer is very similar (25.2% in NY;   
23.8% in SEER 9). 

Table 3.  SEER 9: Underlying cause of death for borderline and localized malignant ovarian 
tumors, diagnosed 1988-2000 (restricted to first and only registered primary)

The three gynecologic oncologists we consulted all recommended that we continue to collect 
borderline ovarian tumors.  With the exception of “atypical proliferative papillary serous,” which 
does not have its own unique code (8462), they considered the   “borderline” histologies   to in 
fact be “malignant.” 

CONCLUSIONS

Although women diagnosed with borderline ovarian tumors have high �ve-year relative 
survival, for the women who die, a high proportion of their deaths have been attributed to 
either ovarian cancer or to a cancer that is likely metastatic from the ovary.  Based on this 
outcome, observed both in New York and SEER 9, and in light of the recommendations 
from some of our Ieading gynecologic practitioners, the NYSCR will continue collecting 
borderline ovarian tumors. 
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Analysis of New York Data: 

Comparison to SEER data:

Consultation with Gynecologic Oncologists: 
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* 

* 

Underlying Cause of 
Death (COD) 

Borderline 
(Only Primary,  

Microscopically Confirmed) 

Malignant 
(Only Primary, Localized Stage, 

Microscopically Confirmed) 
Count Percent (%) Count Percent (%) 

Cancer 
     Ovary  
     Lung/Liver/Brain 
     Ill-defined 
     Other  
Non-Cancer 
Unknown COD 

162 
133 

6 
12 
11 

375 
21 

29.0 
23.8 

1.1 
2.2 
2.0 

67.2 
3.8 

466 
412 

10 
14 
30 

474 
19 

48.6 
43.0 

1.0 
1.5 
3.1 

49.4 
2.0 

 

Underlying Cause of 
Death (COD) 

Borderline 
(Only Primary,  

Microscopically Confirmed) 

Malignant 
(Only Primary, Localized Stage, 

Microscopically Confirmed) 
Count Percent (%) Count Percent (%) 

Cancer 
     Ovary  
     Lung/Liver/Brain 
     Ill-defined  
     Other 
Non-Cancer 
Unknown COD 

74 
41 
11 

5 
17 
88 

1 

45.4 
25.2 

6.7 
3.1 

10.4 
54.0 

0.6 

390 
347 

4 
12 
27 

194 
4 

66.3 
59.0 

0.6 
2.0 
4.6 

33.0 
0.7 
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