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Objective. The objective was to describe and compare types and
duration of symptoms among women with invasive versus border-
line ovarian tumors.

Methods. Cases were women, ages 20—69 years, diagnosed with
invasive (616) and borderline (151) epithelial ovarian tumors from
1994 to 1998. Symptoms were obtained using a standardized
in-person interview. Differences in types and duration of symp-
toms, time to diagnosis after consulting a physician, and primary
reason for diagnosis by invasive/borderline status and histologic
type were determined using bivariate and regression analyses
controlling for age.

Results. Borderline and invasive cases reported similar types of
symptoms. However, borderline cases were twice as likely to report
not having had symptoms as invasive cases (16 vs 8%, P = 0.005).
Prediagnostic symptom duration was longer among borderline
versus invasive cases (median: 6 vs 4 months, P < 0.001). The
median time from first consultation with a physician to diagnosis
(1 month) did not differ by invasive/borderline status. Borderline
cases were twice as likely to be diagnosed through routine exam-
ination as invasive cases (28 vs 16%, P = 0.001). Invasive cases
were more likely to be diagnosed because of symptoms (62 vs 48%,
P = 0.002).

Conclusions. Because most (90%) women with ovarian tumors
have symptoms and median symptom duration is 4 months,
greater awareness of symptoms by women and physicians is
needed for the earlier detection of ovarian tumors. The lesser
likelihood of being detected by routine examination and the
shorter symptom duration for invasive versus borderline cases
underscores the need for effective screening and preventive
strategies. © 2001 Academic Press
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INTRODUCTION

ductive system. Because the ovaries are located deep within:
body, physical examination has not been effective in detectir
localized disease. Development of more technological scree
ing strategies has been hampered by the lack of a recogniza
premalignant lesion in the ovary. Current proposed screenil
techniques, such as tumor markers in blood (e.g., CA125 blo
test) and transvaginal ultrasound, are considered too costly &
inaccurate for population application. False positive resul
lead to many unnecessary surgeries for benign disease [1] &
the sensitivity of tumor markers can vary substantially b
histologic type [2—4]. Evidence that current screening tect
nigues reduce ovarian cancer mortality is lacking [1].

Therefore, symptom recognition is important in the detec
tion of ovarian cancer. While the vast majority of womer
diagnosed with ovarian cancer have had at least one sympt
[5-10], the disease most often reaches advanced stages be
it is detected, hindering effective treatment. The overall sul
vival rate for all stages is about 50%, but if caught and treate
early, the 5-year survival can be as high as 95%. Howeve
only 25% of cases are diagnosed while still localized [11]
Better recognition and characterization of symptoms migt
lead to earlier detection of ovarian cancer in some cases, th
improving chances for survival.

Symptoms of ovarian cancer can be subtle, such as abdo
inal discomfort, increased urinary urgency or frequency, an
irregular menstrual bleeding. They often resemble sympton
of less serious and more common diseases, for example, it
table bowel syndrome or other benign gynecologic problem
As a result, women may delay seeking medical attention ar
health care providers may not consider the possibility the
symptoms may be attributable to ovarian cancer.

Little systematic research has been undertaken to charact

There are several significant obstacles to the early detectias symptoms of ovarian cancer or to assess delays in diagno
of ovarian cancer, the most lethal cancer of the female rep[g=-10, 12—15]. Unlike the current study where women wer
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studies have been large enough to examine differences
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symptoms according to histologic type or whether the ovaridata Collection

tumor was borderline or invasive. . . . . . . .
Borderline tumors, characterized by lack of stromal inva- An in-person _mterwew with a standardlggd quest|onn§ur<
sion, have an earlier age at diagnosis and are more likely to.H8° qonducted in the homes Of. study part|C|pa_nts b_y traine
diagnosed in stages | or Il than invasive tumors which are mdpéerwewers. The symptom section of the questlonrjalre ask
women to recall whether they had any of the following symp

likely to present in stages IIl or IV. Survival is also better fo{oms and, if so, for how many months prior to diagnosis: (1
all stages of borderline tumors compared to invasive cancer ' ' y P g '

[16]. However, women with invasive and borderline tumors arpe(i\gscuroer aé)rdo;rl];:.al (Z(j)lsggvn\]/;?rtirrseucl?la?ii hssg;]nisss’ dfiglrlrnhees'
similar with respect to many epidemiologic characteristics sufiessure., pain, S 9 Y sue ‘
nstipation, gas, or bloating; (3) a need to urinate more ofte

. . CO

as age at menarche and menopause, pregnancy history, h|si?r i
of breastfeeding, race, education, income, history of hystertc‘:% usual; or (4) any other symptoms. Women were glso ask
month and year they first consulted a physician abo

tomy or tubal surgery, and postmenopausal estrogen us . .
y gery P b g © rhptoms and the primary reason for the doctor visit that le

L7]. While there has been some debate about whether bor grt'he discovery of their ovarian tumor. Primary reasons for th
line ovarian tumors are precursors of invasive cancer 8r Y : Y

. . . octor visit included unrelated symptoms, routine examinatior
whether invasive cancer arisee novothrough a separate ymp

disease process, more recent evidence suggests they arise'%fﬁeBrE'“ty evaluatlon,_ pregnancy, tumor sympto_ms, or som
arately [1, 18—22]. other reason. In addition, medical and reproductive history ar

The primary aim of the current study is to describe an%emographm information were collected.

compare types ?‘”d_ durgtlon of ovarian cancer Symptoms, . .. Analysis
among women with invasive and borderline epithelial ovarian

tumors by histologic type of tumor. Secondary goals are to The chi-square test or the Fisher's exact test was used
determine whether the time from first consultation with assess differences between dichotomous variables by invasi
physician to diagnosis and primary reason for diagnosis derderline status, histologic type of tumor, and histologic typ

associated with borderline/invasive status, histologic type within categories of invasive and borderline cancer separate

tumor, or demographic factors. The Wilcoxon Rank Sum test was used to evaluate time fro
symptom onset to diagnosis and time from first consultatio
MATERIALS AND METHODS with a physician to diagnosis by invasive/borderline status.

Since borderline cases were younger, on average, than
vasive cases, we repeated all comparisons between invas

Data for this study come from a case—control study origand borderline disease controlling for age both as a dichot
nally designed to investigate the association between oral comus variable (20-49, 50-69 years) using the Mantel
traceptive use and ovarian cancer risk. Ovarian cancer case®&nszel chi-square test [23] and as a continuous varial
were women, 20—69 years of age, diagnosed with histologising nonparametric ANCOVA [24]. Because results using th
cally confirmed primary epithelial invasive or borderline ovartwo methods were similar, for simplicity, only values cal-
ian cancer between 1994 and 1998. Cases were identified fromfated controlling for dichotomous age are presented.
39 hospitals around the Delaware Valley in contiguous coun-
ties in eastern Pennsylvania, southern New Jersey, and Dela- RESULTS
ware. A total of 1278 cases met age and location of residence
criteria. Cases were excluded for the following reasons: did notTable 1 presents demographic information and tumor cha
speak English or were not mentally competent (25), diagnosisteristics for the 616 women with invasive cancer and 15
greater than 6 months prior to interview (296), critically ill owomen with borderline tumors. Women with invasive cancer
dead (69), or untraceable (15), leaving 873 women eligible farere significantly older (mean age: invasive, 53.0 years; bo
the study. Of these 873 cases, 14 were excluded becausedirtine, 44.7 yearsP < 0.0001,t test), but there was no
physician did not give consent to contact and 92 refused ddference between women with invasive and borderline tu
participate, resulting in 767 completed interviews. mors with respect to race, education, or household income. T

Central pathologic review was conducted on 120 randomdistribution of histologic types of cancer were significantly
sampled cases. The reference pathologist agreed with the odifferent among women with invasive and borderline diseas
inal pathologic review for invasiveness in 95% of cases and f(f? < 0.0001), andhis relationship remained after controlling
cell type in 82% of cases. Therefore, the original pathologfor age (Table 1). Borderline tumors were more likely thar
review was used for all cases. Tumor stage and size were imafasive tumors to be mucinous (40 vs 8%) and less likely t
collected as part of this case—control study, nor was it possille endometroid (2 vs 22%). Because so few women wit
to obtain this information for these analyses. This study wasrderline tumors had histologic types other than serous
approved by the institutional review boards at the University ofiucinous, all tumors were classified into three histologi
Pennsylvania and all other participating institutions. types: serous, mucinous, and “other.” There were no diffe

Study Participants
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TABLE 1

Comparison of Personal and Tumor Characteristics of Women
Diagnosed with Invasive versus Borderline Epithelial Ovarian

histologic types. (For comparison, preliminary results from a
ongoing population-based case—control study of ovarian ca
cer in North Carolina, being conducted by several of th

Tumors authors, show that the percentages of 133 control women, a
Invasive Borderline 20—69 years, repprtmg having had pelvic discomfort, bowe
Characteristic N = 616 No. (%) N = 151 No. (%) P value* Irregularity, and urinary frequency/urgency for at least 2 week

were 14, 13, and 18%, respectively (unpublished data)

Personal characteristics “Other” symptoms were obtained with an open-ended que

Age <50 years 210 (34) 97(64) <0.0001  4isn \Women mentioned having had bowel pain, menstru:
Race (white) 537 (87) 132 (87) 094 . " . . . :
High school grad 549 (89) 137 (91) 0.57 irregularities, vaginal bleeding or discharge, other urinar
Income <$30,000 159 (31) 43 (31) 0.92  problems, weight loss or gain, pain during intercourse, fatigu
Tumor characteristics respiratory difficulties, back pain, loss of appetite, pain o
HVSSte‘?E?Sic type 278 (45) 19(52) <0001 swelling in legs, lump or mass, night sweats or hot flashes, a
Mucinous 52 (8) 60 (40) ' fever. While each “other” sym_ptom was reported by less tha
Clear cell 58 (9) 3(2) 10% of women, because we did not ask about each symptom
Endometroid 136 (22) 3(2) a systematic fashion, it is difficult to know their true prevalenc
B/'b;ed o i gg Eg; ig; among the women in the study.
n/poor | H
Ochr y 3(0) 00) Analyses conducted to determine whether age, race, edu

tion, or income were associated with the reporting of symy

Note. 112 missing income (102 invasive; 10 borderline). toms revealed that among women with invasive cance

* P values comparing frequencies of demographic factors by invasive agdunger age (20—49 versus 50—69 years) was associated v
borderline status were calculated by chi-square tests. a small increase in the reporting of symptoms (95 Vs 9P%,

** P value was calculated controlling for age using Mantel-Haenszel teﬁ. 02) Specifically younger women with invasive cancer wer:
more likely to report pelvic discomfort (78 vs 679%, =

ences in the demographic factors by histologic type analyzZ8?05) andurinary frequency/urgency (45 vs 33%, =
separately within invasive/borderline status. 0.003).

The percentage of women with symptoms was significantly Table 3 presents the median duration of symptoms in mont
higher for women with invasive versus borderline disease (aRy histologic type among women with invasive and borderlin
symptoms: 92 versus 8498, = 0.001; pelvic discomfort: 71 tumors who reported symptoms. The median duration of ar
Vs 66%,P < 0.05; bowel irregularity: 47 versus 359% < symptom for all cases was 4 months (mean: 10.9 month
0.005;“other” symptoms: 53 versus 38%;< 0.001)(Table indicating a skewed distribution). Women with borderline tu-
2). Conversely, women with borderline tumors were mor@ors reported having had symptoms longer than women wi
likely to report having had no symptoms than women witivasive cancer with or without controlling for age (median: ¢
invasive cancer (16 versus 8®,= 0.001).These differences vs 4 months,P = 0.002). Whereas 75% of women with
remained with or without controlling for age. Differences werborderline tumors reported the initiation of any sympton
also seen among women with the serous histologic type, amdthin 24 months and specific symptoms (pelvic discomfort
although not statistically significant due to smaller sampleowel irregularity, and urinary frequency/urgency) within 12
sizes, the same trends were evident for mucinous and “otherdnths of diagnosis, 75% of women with invasive cance

TABLE 2
Percentage of Women with Symptoms by Invasive/Borderline and Histologic Type of Epithelial Ovarian Tumors

Invasive Borderline
Serous Mucinous Other All Serous Mucinous Other All

Symptoms (N = 278) (N = 52) (N = 286) (N = 616) (N = 79) (N = 60) (N = 12) (N = 151)
Any symptom 94 85 91 92 82%* 85 92 84**
Pelvic discomfort 75 60 70 71 66* 67 58 66*
Bowel irregularity 51 44 44 47 35** 33 42 35
Urinary freg/urgency 36 42 37 37 42 33 8 36
Other symptoms 54 56 52 53 34** 43 33 38**
No symptoms 6 15 9 8 18 15 8 16**

* P < 0.05; ** P < 0.01 fordifference in percentage for invasive versus borderline tumors controlling for age.
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TABLE 3 mors were more likely than women with borderline disease t
Median and Range of Months from First Experience of report symptoms as the primary reason (62 versus 48%,
Symptoms to Date of Diagnosis by Type of Epithelial Ovarian 9 002). Women with borderline tumors were twice as likely as
Tumor women with invasive tumors to report routine examination a
the primary reason for the doctor visit that led to their diagnos
(borderline 28%, invasive 169 < 0.001).There were no

Type of epithelial ovarian tumor

Histologic type Invasive Borderline differences in the percentage of women reporting each reas
for the doctor visit by histologic type of cancer analyzec

Any symptom 4 (556) 6 (127)* geparately within invasive/borderline status. Among wome
Range 1-99 1-99 * \yith invasive cancer, those who were less educated (had r
Interquartile range 1-12 2-24 .

Pelvic discomfort 2 (434) 4 (99)+ 9raduated from high schoolP(= 0.01) and who had bwer
Range 1-96 1-99  household income<($30,000) P = 0.052)were more likely
Interquartile range 1-6 2-12  to be diagnosed because of symptoms than routine examit

Bowel irregularity 3 (287) 5 (53 tion.

Range 1-99 1-90
Interquartile range 1-6 2-12
: o

Urg:rr])é;req/urgency 31(_29292) 6 §5_3)6 DISCUSSION
Interquartile range 2-8 3-12

Otgzrnsimptoms 31(5;5) 4 f’?o Results of two small retrospective medical record reviey
Imer%uart”e range 16 112 studies [5, 8] support our findings that women with borderlin

tumors are more likely than women with invasive tumors t
Note. Values in parentheses indicate number of cases with specific synf@port not having had symptoms. Ranney and Ahmad [5] four
toms. that 13% of women with tumors of low malignant potential
_ * P. < 0.05; *P < 0.01 for differen(_:e in months of symptoms for (LMP) (n = 38) reported no symptoms, while 2.5% of womer
invasive versus borderline cancer controlling for age. with invasive cancerr( = 42) reported having had no symp-
toms. Eltabbakket al. [8] noted much higher percentages of
women reporting no symptoms (31.8 and 18.0% for borderlin
reported initiation of any symptom within 12 months angn = 22) and invasive cancen(= 50), respectively) than
specific symptoms within 6—8 months of diagnosis. Ranney and Ahmad [5] or us. Whereas 90% of the women |
Differences in length of time with symptoms betweewur study reported having had symptoms, only 78% of wome
women with invasive cancers and those with borderline tumdrsthe study by Eltabbaklet al. [8] reported symptoms. The
among all histologic types were statistically significant folower percentage of women with symptoms reported b
pelvic discomfort P < 0.001), bowel irregularity P = Eltabbakhet al. [8] most likely reflects the fact that only
0.002), andurinary frequency/urgency®(= 0.011). Statis- women with stage I/l ovarian were included in the study. Gof
tically significant differences in duration of symptoms amongt al. [10] and Nelsoret al. [9] have noted that women with
women with borderline versus invasive tumors were also notethge I/l cancer were more likely to report having had n
in the subset of cases with serous histology. Length of tinsgmptoms than women with stage Ill/IV disease. Our stud
with symptoms was not associated with histologic type @hd that of Ranney and Ahmad [5] included women with an
tumor analyzed separately within invasive/borderline statustage disease, the majority of which were most likely stag
nor with age, race, education, or income. I/IV since 75% of women are diagnosed with late-stage
The median number of months from first consultation with disease [11]. As stage information was not available to us, v
physician to diagnosis for women with either invasive ocould not assess the reporting of symptoms by early and Is
borderline tumors was 1 month (range: 0—122 months). Hoatage disease. However, the fact that Eltabbektal. [8]
ever, 75% of invasive cases were diagnosed within 3 montingluded women with stages I/ll only when comparing the
and 75% of borderline cases were diagnosed within 4 monthscurrence of symptoms among women with borderline versi
after consulting with a physician. Analyses of the distributiomvasive cancers means that differences found in our study &
of months from first consultation with a physician about symprot necessarily due to differences in stage between wom
toms to diagnosis by each of the demographic factors sugith borderline and invasive disease.
gested that women who were younger, those who were nonAs with our study, Eltabbaktet al. [8] also reported that
White, and those with a lower household income took longer teomen with borderline tumors were more likely to have ha
diagnose P = 0.03). symptoms for a longer duration than women with invasivi
Among all cases, the majority of women reported that sympancer. They found that the mean duration of symptoms ft
toms of the cancer were the primary reason for the doctor visibomen with borderline and invasive cancers was 8.0 and 3
leading to the diagnosis. However, women with invasive tumonths P = 0.03), respectively. We found that duration of
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symptoms was highly skewed and, therefore, reported median CONCLUSIONS

values (6 versus 4 months for borderline and invasive cancers).

The relatively short median duration of symptoms among Because most women with ovarian tumors (92% invasiv

women with invasive (mostly late stage) cancers suggests th@6€s and 84% borderline cases) have symptoms and mec

the disease progresses rapidly. symptom duration prior to diagnosis is 4 m_o_nths,_ greate
Symptom duration (onset to diagnosis) reflects patient, pHvareness of symptoms by women and physicians is neec

sician, and system-related delays in diagnosis. We cannot te getglefet?r_ller ((jjettectu?jnbof ov?rlan tum(_)rs.t_The Izst:;er I'rl](ell
them apart in our data. While the overall duration of sympto 0d of being detected by routine examination and the shor

. . . . . symptom duration for invasive versus borderline cases unde
was greater for women with borderline than invasive dlseasséé’ores the need for effective screening and preventive stra
the distribution of months from the date of first consultation to.
diagnosis (median: 1 month) did not differ by invasive/bordep-les'
line status after controlling for age.
The longer duration of symptoms among women with bor-

derline tumors is consistent with the notion that borderline This study was supported by the Duke Comprehensive Cancer Center
tumors may be slower growing than their invasive countethe following grants: National Institutes of Health (NIH) (Grants 1-R01-

arts, allowing them to be detected more often through routi 63748 and 1-R01-CA76016) and the Department of Defense (DOD) (Gra
P 9 9 MD17-98-1-8656). We thank Jennifer Klapper for overseeing data collec

gyneCOIOg|C examinations. On_the other h_and* itis pOSSIble “%GE and Vidya Navile and Joan Lofton for help in preparing the manuscrif
symptoms among women with borderline tumors may her publication.
milder than those of invasive cancer, as suggested by Eltab-
bakh et al. [8], leading women to delay seeking medical REFERENCES
attention. Severity of symptoms was not collected in our study
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