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Background. The treatment of an ovarian cyst relies on its nature, and accurate preoperative discrimination of benign and malignant cysts is therefore of crucial importance. This
study was undertaken to review the literature concerning the preoperative diagnosis and
treatment of ovarian cysts.
Methods. Articles concerning ovarian cysts from a MEDLINE literature search during the
period 1985–2003 were included in addition to articles found as references in the initial
publications.
Results. Different methods for discriminating between benign and malignant ovarian
cysts are discussed. The diagnosis and the treatment are assessed in relation to age,
menopausal status, pregnancy, and whether the cyst is presumed to be benign or malignant. In general, expectant management is the choice in premenopausal and pregnant
women with non-suspicious cysts and normal levels of CA-125. In postmenopausal
women, unilocular, anechoic cysts less than 5 cm in diameter together with a normal
CA-125 may be followed up. Operation is recommended in women with cysts larger
than 5 cm and/or elevated levels of CA-125. Women with symptoms should be operated
regardless of age, menopausal status, or ultrasound findings.
Conclusions. The preoperative discrimination between benign and malignant ovarian
cysts is a challenge. Multimodal methods improve the results of single modalities, but
we still need improved preoperative diagnostic tools. Furthermore, these methods should
be validated in consecutive patient populations large enough to give a reliable estimate of
the method’s sensitivity and specificity.
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The prevalence of ovarian cysts in the general
population has not been described in detail. Screening studies have shown that around 7% of both
premenopausal and postmenopausal women have
ovarian cysts (1,2). The lifetime risk of ovarian
cancer in women with no affected relatives is one
in 60 (1.7%) (3). The relative risk to first-degree
relatives is 3.1, and the relative risk increases to
7.18 in women, who have two or more first-degree
relatives (4,5). The clinical problem in diagnosing
an ovarian cyst is to exclude malignancy. Operation
on benign lesions may be avoided, whereas a suspicion of malignancy should lead to an accelerated
operative assessment by gynecologic oncologists.
#
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The purpose of this review is to describe the
present knowledge on how to diagnose and handle ovarian cysts in women without a familial
predisposition to ovarian cancer.
Methods
This article is based on:
1) A review of the literature in MEDLINE on the mentioned
key words from 1985 to 2003. (Key words: ovarian cysts,
ovarian masses, ovarian cysts and pregnancy, risk-ofmalignancy index, CA-125);
2) Additional articles found as references in the abovementioned publications or papers recommended from
specialists working in the field.

Management of ovarian cysts
The literature consists predominantly of observational,
uncontrolled studies, a few case–control studies, whereas
only three studies are randomized controlled trials (RCTs)
(35,55,57). Meta-analysis and reviews are included (27,54).
The literature is included with the highest grade of evidence
[Ia: meta-analysis, systematic reviews, and RCTs; IIa: controlled, not randomized studies, and cohort studies; III:
case–control studies, etc. as classified internationally].

Diagnosis

The management of an ovarian cyst depends on a
combination of several factors including age and
menopausal status (A woman is considered to react
physiologically as a premenopausal woman up to 1
year after termination of bleeding. Some articles have
used the 50 years of age as the menopausal state has
not been given. Malignant tumors: ovarian cancers
and borderline tumors), symptoms, ultrasonographic
features, unilateral/bilateral findings, size of the mass,
and the level of serologic markers.
Age and menopausal status
Ovarian cysts in premenopausal women are common and usually benign including functional
cysts or endometriomas. The risk of malignancy
increases with age, and the majority of malignant
tumors are diagnosed in postmenopausal women
(6). The incidence of ovarian cancer increases
from 15.7/100.000 at the age of 40 years to
54.0/100.000 at the age of 75 years (7); and in
Denmark, only 17.9% of all ovarian cancers are
found in women younger than 50 years of age (8).
Symptoms
Localized ovarian cancers generally have few or
no symptoms, and this may cause delay in the use
of appropriate diagnostic imaging techniques.
Consequently, only 25% of women are diagnosed
with disease limited to the ovaries (9).
In a prospective study of postmenopausal women,
around 90% of women with ovarian cancer had symptoms in contrast to women with benign tumors who
only had symptoms in 57% of the cases (10). Accordingly, Olson et al. (11) found that 93% of women with
ovarian cancers had some kind of symptoms compared to only 42% of controls. Unusual bloating,
fullness, pressure in the abdomen, unusual abdominal
pain or lower back pain, and lack of energy were more
common and persistent in ovarian cancer cases compared to controls (11). In the presence of symptoms,
surgery may need to be expedited.
Ultrasonographic features
The result of an ultrasound scan depends on the
skill and experience of the operator and even
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between experienced sonographers inter-observer
variation is considerable (12). Ovarian cysts are
mainly diagnosed by vaginal ultrasound, but
once diagnosed, an abdominal scan may be complementary.
The diagnostic accuracy of an ultrasound scan
can be more difficult in premenopausal women
due to the cyclic changes caused by ovulation
(13). Several features are to be taken into consideration in describing the sonographic features of
adnexal tumors (14).
Most studies find that unilocular anechoic
cysts less than 5 cm in diameter are seldom malignant even in postmenopausal women (1,15–19).
The risk of malignancy is less than 1% in premenopausal and between 0.1 and 10% in postmenopausal women (15–20). Only 6% of cysts with a
diameter of 3–5 cm were malignant in a cohort of
postmenopausal women (16), whereas others
found no malignancies in cysts with a diameter
less than 5 cm (1,17).
Multilocular cysts are more often malignant
than unilocular cysts (1,16,17,21). Granberg (21)
found that 8% of multilocular cysts were malignant compared to only 0.3% of the unilocular
cysts in a mixed population of pre- and postmenopausal women.
Solid parts, semisolid, mixed tumors are often
related to malignancy (15,16,21–23). In premenopausal women, cysts with solid parts and semisolid and mixed tumors are found to be malignant
in around 2–17% of cases (15,17). However, in
postmenopausal women, these appearances are
highly related to malignancy as 66.2% of cysts
with cystic solid parts and 74% of solid tumors
were malignant (16).
Papillary formations are correlated to malignancy and the risk of malignancy increased
from 1.6 to 10% if a unilocular cyst contained
solid parts or papillary formations (17). However, the presence of papillary formations on its
own cannot be used to differentiate between
benign or malignant cases (17).
The echogenicity of the cyst content cannot
discriminate between benign or malignant cysts
(16), neither can the thickness of the cyst wall or
the presence of septae (21).
The diameter of the cyst is positively correlated
to the risk of malignancy (6,16,21,22). No borderline or malignant diagnoses were made in unilocular cysts measuring <75 mm, whereas cysts with a
complex ultrasound structure were malignant in
7.2% of the cases if the diameter was >79 mm (17).
Bilateral abnormal adnexal masses on an ultrasound scan increase the risk of malignancy
2.8-fold in a mixed population of pre- and postmenopausal women (22).
#
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Ascites
Free fluid in the pouch of Douglas was found in
40% of malignant cases and in 5% of benign cases
in postmenopausal women (16). In premenopausal
women, the figures were 48% compared to around
12% (15). The presence of ascites may thus
increase the likelihood of malignancy fourfold in
premenopausal women and eightfold in postmenopausal women (15,16). This is an indication
for operation, though increased fluid in the pouch
of Douglas can be seen in association with benign
cysts (15,16).
Morphologic scoring systems
The presence of papillary proliferations, septae,
and solid areas within the cyst alone cannot be
used to distinguish between benign and malignant tumors. In combination, however, various
scoring systems based on ovarian volume and
morphology have been introduced (23–25).
These scoring systems have a sensitivity of 82–
100% and a false-positive rate of 8–20%. The
most important predictive factors are the presence of papillary proliferations from the cyst
wall (24) and solid parts in the cyst (23). The
features that shall be noted in ultrasound scanning are summarized in Table I, while use of these
structures to discriminate between non-suspicious
and suspicious ovarian cysts is summarized in
Table II.
Doppler flow
Color doppler flow imaging shows vascular
changes within the ovary. The results of this technique have, however, been disappointing, as it
does not seem to improve the diagnostic accuracy
between benign and malignant tumors from the
morphologic appearance detected using grayscale ultrasound (23). A recent multicenter study
suggested, however, that in complex pelvic
masses color Doppler imaging could be of some
benefit in the differential diagnosis between
benign and malignant masses (26). In a metaanalysis of the effectiveness of different ultrasonographic techniques to characterize ovarian
masses, Kinkel et al. (27) found in 46 of the
Table I. Features of an ovarian cyst
Numbers of locules
Presence of solid parts (septum and solid papillary proliferations)
The diameter of the cyst/tumor
Presence of cysts/tumors in the contralateral ovary
Fluid in the pouch of Douglas
#
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included studies (5159 subjects) that there were
significantly better results from combining techniques than for morphologic information, Doppler ultrasonographic indexes or color Doppler
flow imaging alone.
Magnetic resonance imaging and computed
tomography scans
Computed tomography (CT) has been compared
in a prospective study to ultrasound in the diagnosis of persistent (3 months) ovarian cysts in
premenopausal women (28). Ultrasound scan
had a better accuracy (the overall agreement
between a test result and the actual outcome
was evaluated by a calculated Kappa index) in
the diagnosis of almost all lesions except cystic
teratomas. Most studies using magnetic resonance imaging (MRI) and CT as diagnostic tools
are on small samples, and only few have evaluated the techniques in relation to differentiating
between benign and malignant masses (29–31).
MRI does not seem to add further information
to the nature of an adnexal mass than ultrasound, even though MRI was superior to
Doppler ultrasound and CT in the diagnosis
of malignancy in women suspected of having
ovarian cancer (32).
Cytology
The sensitivity of cytological analysis of fluid
from ovarian cysts is unreliable (25–80%), and
puncture of cysts cannot be used for diagnostic
purposes (33–36). Furthermore, the spillage of
malignant cells during puncture may increase
the stage of an ovarian cancer (37), and for
these reasons, puncture of an ovarian cyst should
be avoided.
CA-125
Using 35 U/ml as the upper limit of normal range,
the sensitivity and false-positive rate of a CA-125
value are 50–83% and 14–36%, respectively
(38–43). False-negative marker values are common among women with stage I ovarian cancer
(sensitivity 50%). False-positive CA-125 values
are often found in women with endometriosis,
infections, and effusions. Using an upper limit
of 50 U/ml, the sensitivity decreases slightly
(from 76 to 70%), while the false-positive rate is
considerably reduced (from 44 to 33%) (44). It
has been suggested that the use of serial CA-125
examinations may decrease the false-positive
rate (45).

Management of ovarian cysts
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Table II. Differences between non-suspicious and suspicious ovarian cysts
Non-suspicious ovarian cyst
Suspicious ovarian cyst

Unilocular cysts without solid parts or papillary proliferations
At least two locules, mixed cystic solid or solid (more than 80% solid), bilateral tumor

Risk of malignancy index
The risk-of-malignancy index (RMI) was originally developed to discriminate between benign
and malignant pelvic masses in order to refer
the women with malignant tumors to gynecology
oncology centres (46). Later, the method was
validated in women referred to non-specialized
gynecologic departments (44,47–49). The RMI is
a simple scoring system based on menopausal
status (M), ultrasonographic morphology (U),
and serum CA-125. Premenopausal status is
given a score of 1, and postmenopausal status
(more than 1 year of amenorrhea) a score of 4.
Unilateral, unilocular, or bilocular tumors on
ultrasonography, with no solid parts, no extra
ovarian tumor, and no ascites give a score of 1.
More complex tumors lead to a score of 4. Both
menopausal status and ultrasonography thus give
a score of 1 or 4. Serum CA-125 is applied
directly into the equation:
RMI ¼ M  U  CA-125
Using a cut-off level of 200 to discriminate
between benign and malignant tumors, RMI has
a sensitivity of approximately 80%, the specificity
is 92%, and the positive and negative predictive
values are 83 and 91%, respectively (47). The
original score of 4 has later been modified to a
score of 3 both for the menopausal and the ultrasonography score (48).

cyst of 4–7 cm, it was not possible, after 6 months
of observation, to demonstrate any effect of cyst
puncture compared to observation (35). As previously described, puncture should be avoided due
to the risk of spillage of malignant cells, which
may increase the stage of an ovarian cancer (37).
Treatment with combined oral contraceptive pill
Treatment with combined oral contraceptive pill
has been used to suppress ovarian cysts. A registry study (51) showed, that compared to no treatment sequential pills reduced the prevalence of
ovarian cysts by 9%, a combined pill with lowdose estrogen by 48% and with high-dose estrogen by 76%. Two case–control studies (52,53)
confirmed that mainly monophasic birth control
pills reduced the prevalence of ovarian cysts. A
review (54) concluded that low-dose monophasic
or multiphasic birth control pills have minimal or
no effect on the prevalence or development of
functional ovarian cysts. A randomized study
found expectant management compared to oral
contraception for one cycle for ovarian cysts after
ovulation induction to be equally effective, as
around 74% in both groups experienced complete
resolution (55).
If recurrent ovarian cysts are to be treated with
birth control pills, a combination pill with a high
estrogen dose should be used. The effect of this
treatment, however, has not been proven.
Hormonal replacement therapy

Treatment

In premenopausal women, many cysts are functional and regress without treatment. In a study of
178 premenopausal women with cysts less than 6 cm
in diameter and a normal CA-125 value, half of the
cysts regressed within 6 months and 73% had disappeared within 75 months of diagnosis (50).
Postmenopausal women may develop functional cysts, and around 50% of all diagnosed
cysts disappear within 3–23 months, especially in
women younger than 60 years of age (2,20).

Few articles have addressed the issue of hormone
replacement treatment (HRT) on ovarian cysts
and the results are conflicting. In a study of 564
consecutive, asymptomatic, postmenopausal
women, there was no difference in the prevalence
of ovarian cysts with or without HRT, except in a
subgroup of early postmenopausal women aged
40–55 years, where HRT seemed to significantly
reduce the prevalence of ovarian cysts (56). In a
screening study of 15 106 women at least 50 years
old, a statistically significant higher frequency of
ovarian cysts was found during HRT compared
to non-users (18).

Cyst puncture

Surgery

In a single randomized controlled study including
278 women aged 14–81 years with a unilocular

It is essential preoperatively to discriminate
between benign and malignant ovarian tumors

Expectant
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to optimize surgical management. Women with
malignant cysts or tumors should be operated
upon by laparotomy carried out by gynecologic
oncologists. Cyst rupture during the operation
should be avoided, as this significantly reduces
the disease-free survival rate (37). Furthermore,
in a patient with a localized ovarian cancer, cyst
rupture will change the FIGO stage from IA to IC,
and consequently, the patient will have a high
risk of adjuvant chemotherapy after surgery.
Premenopausal women with benign tumors
should be offered conservative management.
The majority of benign ovarian cysts/tumors
may be managed laparoscopically (57). In a randomized trial of laparoscopy versus laparotomy
in 102 patients (97 premenopausal) with ovarian
masses not suspected to be malignant, laparoscopy was associated with a significant reduction
in operative morbidity, postoperative pain, and
length of hospital stay and recovery, without
increasing the risk of spillage of the cyst contents
(57).
When operating on a benign lesion, the stripping technique (in which two atraumatic grasping
forceps are used to pull the cyst wall and the
normal ovarian parenchyma in opposite directions, thus developing the cleavage plane)
appears to be a tissue-sparing procedure (58).
Many postmenopausal women will be treated
by laparotomy, as there is a higher risk of malignancy in this age group. On the other hand, the
reduced operative morbidity, postoperative pain,
length of hospital stay, and recovery when
laparoscopy has been performed (57) have to be
balanced with the risk of malignancy. In most
cases, bilateral oophorectomy and often hysterectomy will be performed in postmenopausal
women even in the case of benign pathology. In
case of malignancy, the women should be treated
accordingly.
Pregnancy

The reported incidence of adnexal masses diagnosed on the routine obstetric ultrasonographic
examination ranges from one in 80 to one in 2500
pregnancies. Most of the masses are pregnancyrelated corpus luteum cysts and resolve by 16
weeks of gestation (59). The ovarian tumors are
most often asymptomatic, but due to symptoms
or fear of malignancy, one woman with an
adnexal mass in 1300 live births will be operated
upon during pregnancy (60,61).
Benign tumors make up the vast majority of
the ovarian cysts in pregnancy, and half of them
are benign cystic teratomas. Malignancy occurs
in 1–6% of the cases (60–65).
#
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Ultrasound
Simple cysts <5 cm account for 70–75% of the
adnexal masses. In pregnancy, they tend to
enlarge up to 7 weeks of gestation and thereafter
resolve (66). The remaining 25% of the tumors
are complex masses or simple cysts >5 cm, and of
these, three quarters will resolve spontaneously
(62,67,68). Caspi et al. (69) followed 49 pregnant
women with dermoid cysts <6 cm and found that
the size remained unchanged and the cyst caused
no complications during pregnancy or labor.
Bromley and Benacerraf (62) identified 125 pregnant patients with 131 adnexal masses, of which
14 (10.7%) had sonographic characteristics suggestive of malignancy. One of these 14 patients
(7%) had an ovarian cancer, and they concluded
that sonography in pregnancy has the same predictive value as that in non-pregnant women.
CA-125
Several studies describe elevated serum CA-125
level among pregnant women with normal ovaries. The serum level is particularly high during the
first trimester and declines with increasing gestational age, indicating that a higher cut-off level
should be used in pregnant as compared with
non-pregnant women (70–72).
Methods of treatment
In the discussion of surgery and expectation, fetal
and maternal aspects must be considered. The
risk of miscarriage in relation to surgery is up to
100% before 7 weeks of gestation and is increased
in the first trimester in general (73,74). Emergency surgery seems to increase the risk of abortion and premature delivery (60,64,74). Surgical
intervention after 23 weeks of gestation seems to
increase the risk of adverse pregnancy outcome
(miscarriage, preterm labor, and intrauterine fetal
deaths) (61,63).
Emergency surgical intervention seems to be
most common in the first trimester and implies
more often excision of the affected ovary compared to elective surgery (69,74). Several studies
have concluded that laparoscopic cyst excision at
9–17 weeks of gestation appears to be feasible and
carries very low morbidity (75,77). Ultrasoundguided cyst aspiration is also described to be
almost without complications, but the frequency
of recurrence is 30–50% (78–80).
A review by Lachman et al. (81) concludes that
laparoscopic surgery in pregnancy in general
appears to be safe when performed by experienced practitioners. Akira et al. (82) describe

Management of ovarian cysts
Table III. Management of ovarian cysts in pre- and perimenopausal and
pregnant women (women are considered perimenopausal in this study if less
than 1 year after the menopause)
Suspicious cysts and solid tumors should be removed surgically
Non-suspicious cyst with a diameter
<4 cm: no reason for follow up
4–7 cm: estimation of CA-125 followed by an ultrasound scan 3 months
later
>7 cm: laparoscopy/laparotomy after determination of CA-125
In pregnancy, surgery before 7 and after 24 weeks of gestation should be
avoided

advantages with gasless laparoscopic procedure
with extra corporeal ovarian cystectomy compared with laporotomy.
Guidelines

Following discussions among Danish colleagues at
a meeting in the year 2002, national guidelines have
been worked out (Tables III, IV and Appendix 1).
Discussion

Accurate preoperative discrimination between
benign and malignant ovarian cysts remains difficult despite recent advances in medical imaging. Reliable prediction of the nature of an
ovarian cyst is of crucial importance for treatment. Preoperative detection of malignancy
would allow selective referrals to the appropriate
centers for optimal care, whereas women with
benign cysts could be offered more conservative
treatment. The opinion of the affected woman is
clearly another important component when the
strategy for management of a unilocular cyst is
to be settled. RMI is the best discriminator
between malignant and benign ovarian tumors
described in the literature, but the method has
not been subjected to assessment in a randomized trial. However, a significant problem in previously published data on RMI is the relatively
poor performance of the index in detecting nonepithelial ovarian cancers, borderline ovarian
tumors and early-stage cancers. In a recent
Table IV. Management of ovarian cysts in postmenopausal women (more
than 1 year after the menopause)
All suspicious cysts and solid tumors should be removed surgically
Non-suspicious, non-symptomatic cysts with a normal CA-125 value and a
diameter
<5 cm: Ultrasound and new measurement of CA-125 after 3 months
>5 cm: Operation is recommended, usually at least bilateral salpingoophorectomy
With normal ultrasound but elevated CA-125, or with symptoms in spite of
benign features, operation is recommended
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study, the RMI was prospectively compared
with Tailor’s regression model (83), which
includes ultrasonographic morphology and
transvaginal color Doppler imaging of tumor
blood flow. The simple RMI performed better
than Tailor’s regression model and better than
individual demographic (e.g. age and menopausal status), ultrasonographic and biochemical
parameters. In the future, the incorporation of
tumor blood flow characteristics in risk evaluation models may improve the diagnostic accuracy (27). On the other hand, used in the daily
clinic, pretreatment evaluation should be as simple as possible. The RMI has proved useful in
optimizing referral of patients with malignant
tumors to centralized primary surgery. Women
with a RMI below the cut-off level 200, which
has given the best sensitivity and specificity at
predicting malignancy, may be operated upon by
laparoscopic surgery if appropriate. Aspiration
of cysts should be avoided, but in rare cases in
premenopausal women with several previous
abdominal operations and complications, a
symptomatic cyst might be punctured, also as a
diagnostic input if the symptoms disappear.
However, in case of malignancy, the woman’s
prognosis may have deteriorated to a higher
FIGO stage (37).
Several studies indicate that oral contraception
prescriptions are unlikely to prevent the development of functional cysts or to hasten their disappearance. The impact of HRT on ovarian cysts
needs further clarification.
The diagnosis of ovarian cancer is still one of
the hardest tasks in gynecology, and the search
for optimal diagnostic tools should continue.
Neural network models appear to be encouraging
(84), eventhough at this moment complicated
scoring systems do not perform a better accuracy
of the risk assessment for adnexal masses than the
scoring made by the clinicians (85). The initial
reports on proteomic patterns in serum to identify ovarian cancers seems promising (86), and in
combination with other diagnostic tools give
hope for a more multimodal way of diagnosing
ovarian cancer. Hopefully thereby discrimination
between benign and malignant cysts can be
improved, to avoid unnecessary surgery for functional cysts, and to elect the right operating setting for women with ovarian cancer.
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Appendix 1
Guidelines for pre- and perimenopausal women
The suggested clinical guideline is based on interpretation of the existing, sparse literature. The recommendations have not yet been examined in clinical
practice or in randomized trials
It is recommended to perform an ultrasound scan in all premenopausal women suspected of having an ovarian tumor or cyst, and to measure CA-125 in
women with suspicious cysts, solid tumors, and non-suspicious cysts of 4 cm or more (4 cm)
Suspicious cysts and solid tumors should be removed surgically. These tumors should, until investigated histologically, be considered malignant and
peroperative cyst rupture be avoided
Non-suspicious cyst with a diameter
<4 cm: no reason for follow up
4–7 cm: estimation of CA-125 followed by an ultrasound scan 3 months later. Regression will be found in 90% of cysts. If not, the cyst should/may be
removed. The patient may, however, be observed for up to a year in case of persistence, before operation is offered
>7 cm: laparoscopy/laparotomy after determination of CA-125
Ca-125
35–50 U/ml: new determination 3 months later. If CA-125 is then normal (35 U/ml), further follow up is not necessary, if the scan is normal. If CA-125
values are unchanged or rising, and a cyst is present, operation must be considered
>50 U/ml on two occasions: if a cyst is present, irrespective of size and morphology, operation must be considered
The RMI value (below or above 200) can be used to decide the operation method and elect the right operating setting
Guidelines for postmenopausal women
All suspicious cysts and solid tumors should be removed surgically. Women with ovarian cysts and symptoms should be operated on as well, in spite of
benign features
Non-suspicious, non-symptomatic cysts with a normal CA-125 value and a diameter
<5 cm: Ultrasound and new measurement of CA-125 after 3 months. If the cyst remains unchanged or reduced in size (and non-suspicious), it can be
observed up to 12 months. If still present, it may be removed surgically
>5 cm: operation is recommended, usually at least bilateral salpingoophorectomy
With normal ultrasound but elevated CA-125, operation is recommended
Guidelines for pregnant women
The sonographic characteristics used to evaluate ovarian cysts in non-pregnant women can also be used for pregnant women. Conservative management
with additional ultrasonographic examinations during pregnancy is preferable in case of asymptomatic simple cysts and dermoid cysts <6 cm. If still-present
postpartum, surgery should be performed
Serum CA-125 levels are increased in pregnancy, which makes interpretation difficult
Laparoscopic surgery by an experienced gynecologist is recommended rather than laparotomy and elective surgery should be planned. Due to the high extent
of spontaneous resolution of the cysts before 16 weeks’ gestation, surgical interventions should preferably be done after that time. Surgery before 7 and after
24 weeks’ gestation should be avoided
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