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Objectives: To provide advice on long acting 

reversible contraception.  

Options: For the purposes of this statement Long 

acting reversible contraception (LARC) includes 

the contraceptive implants (Implanon NXT and 

Jadelle), intrauterine contraception including the 

copper containing devices (Cu TT380 the 

Multiload Cu 375), and the levonorgestrel 

intrauterine system (Mirena) and the injectable 

contraception (Depo-provera).   

Outcomes: Information about effective, 

reversible non user dependent contraception. 

Target audience: All health practitioners 

providing gynaecological care and contraceptive 

advice and insertion to women.  

Evidence: Medline was searched for randomised 

trials, prospective cohort studies, and selected 

retrospective cohort studies examining the safety 

and efficacy, advantages and disadvantages of 

LARC methods over user dependent methods.  

Values: The evidence was reviewed by the Women’s 

Health Committee (RANZCOG), and applied to local 

factors relating to Australia and New Zealand.  

Validation: This statement was compared with 

guidance published by ACOG,1 NICE,6   

WHO,10 and Sexual Health and Family Planning 

Australia.8 

Background: This statement was first developed 

by RANZCOG in July 2014.   

Funding: The development and review of this 

statement was funded by RANZCOG.  

Disclosure statements have been received from all 

 e 

general advice to practitioners. This information 

patient. This document reflects emerging clinical 

and scientifi 
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1. Patient summary

Long acting reversible contraception (LARC) includes the contraceptive implants (Implanon NXT in

Australia and Jadelle in New Zealand), the copper containing intrauterine devices (Cu-IUDs), the

levonorgestrel intrauterine system (IUS) and the injectable contraception (Depo-provera). These

methods are not commonly used in Australia and New Zealand but offer many benefits over methods

such as combined oral contraceptive pills. LARC methods may have a higher up front cost but have

the following advantages for women

• Are the most effective reversible methods available

• Have high rates of user satisfaction as indicated by high continuation rates

• Are set and forget methods that do not require daily adherence

• Require fewer visits to health services than many other methods

• Are cheaper than using the pill over 12 months

• Are easily reversible

• Are suitable for women of all ages

• Do not affect fertility after removal

The methods also have some non-contraceptive benefits such as reduction in menstrual bleeding and 

pain with the IUS and a reduction in dysmenorrhoea and pelvic pain with the implants.  
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2. Summary of recommendations

Recommendation 1 Grade and reference 

LARC methods are the most effective reversible methods of 
contraception available and have high continuation and satisfaction 
rates amongst users.  

Consensus-based 

recommendation 

Recommendation 2 Grade and reference 

There are very few contraindications to use of LARC methods and 
according to the World Health Organization, the majority of women are 
eligible for injections, implants and intrauterine contraception (IUC).   

Consensus-based 

recommendation 

Recommendation 3 Grade and reference 

It is important that the barriers to LARCs uptake are addressed through 

improved health practitioner knowledge and training.  

Consensus-based 
recommendations 

Recommendation 4 Grade and reference 

When discussing contraception with women, health care practitioners 

should discuss the safety benefits of LARCs with women of all ages and 

parity  

Consensus-based 

recommendation 

3. Introduction

3.1 Overview  

Long acting reversible contraceptive methods included the progestogen-only subdermal implants (the 3 

year Implanon NT containing etonorgestrel and the 5 year Jadelle two rod implant containing 

levornogestrel), intrauterine contraceptive (IUC) methods — the hormonal levonorgestrel intrauterine 

system and copper intrauterine devices, which provide highly effective contraception for up to 5 and 10 

years, respectively and the 3-monthly progestogen injections (depot medroxyprogesterone acetate). 

Evidence from the USA has found that compared to women using contraceptive pills, patches or rings, 

the risk of unintended pregnancy in users of IUC and implants is reduced 20-fold.9   

Expanding access to LARC methods thus has the potential to reduce the relatively high rates of 

unintended pregnancy that occur in Australia and New Zealand and has been supported by Sexual 

Health and Family Planning Australia and internationally, since 2005, by the National Institute for 

Health and Care Excellence (NICE; formerly the National Institute for Health and Clinical Excellence) in 

the UK. The Royal Australian and New Zealand College of Obstetricians and Gynaecologists (RANZCOG) 

endorses the view that there is both a convincing health argument and an economic argument to 

expand LARC usage.   

3.2 What LARC are currently available?  

LARC methods are those contraceptives that require less than monthly administration. Currently 

available intrauterine devices include the copper containing Cu T380 and Multiload Cu 375, and the 
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levonorgestrel intrauterine systems. The implant available in Australia is the etonorgestrel one rod 

system (Implanon NXT) and in New Zealand the two rod levonorgestrel implants (Jadelle). The 

threemonthly progestogen injections (depot medroxyprogesterone acetate) are also considered a LARC 

method, although they are not as user-independent as the implants and IUC because they require the 

user to return every 12 weeks for a repeat dose.    

4. Recommendations

4.1 What are the advantages of LARC methods?  

Women using LARC methods have less chance of unintended pregnancy compared to women using 

user dependent methods. LARCs do not require daily adherence and are the most effective reversible 

methods available. They have higher continuation rates than the oral contraceptive pill and very high 

satisfaction rates.7 All LARC methods are very cost-effective both in terms of the money spent by the 

patient (which may be high initially but is low over a one year period) and in terms of the public health 

impact on reducing unintended pregnancies.3 Importantly, LARC methods are suitable for women of all 

ages and parity. In addition, IUC methods and implants are easily reversible and do not affect fertility 

after removal.    

Recommendation 1 Grade and reference 

LARC methods are the most effective reversible methods of 
contraception available and have high continuation and satisfaction 
rates amongst users.  

Consensus-based 

recommendation 

WHO MEC 

4.2 How is patient suitability for a LARC method assessed?  

There are very few contraindications to use of LARC methods and according to the World Health  

Organization,10 the majority of women are eligible for implants and intrauterine contraception  

(IUC). Guidance on assessment prior to IUC can be found in the RANZCOG statement “Intrauterine 

Contraception”. The only absolute contraindications to IUD use are pregnancy, insertions after 

puerperal sepsis or septic abortion, unexplained vaginal bleeding, GTD with rising βhcg, endometrial 

cancer, distortion of the uterine cavity from fibroids or congenital abnormality, and current PID.  

The only absolute contraindication to use of implants is current breast cancer but the risks of use 

outweigh the benefits with severe cirrhosis, unexplained vaginal bleeding, past history of breast 

cancer.  

Recommendation 2 Grade and 

reference 

There are very few contraindications to use of LARC methods and 

according to the World Health Organization, the majority of women are 

eligible for injections, implants and intrauterine contraception (IUC).  

Consensus-based 

recommendation 

4.3 What are the current barriers to LARC provision?   

There appears to be a lack of accurate knowledge among providers and women about LARC methods, 

as well as insufficient training in LARC insertion. Women and providers have little awareness of the 

benefits of LARCs and hold misperceptions about the risks of infection and infertility and concerns 

about the potential side effects such as irregular bleeding.2  However modern IUC methods are not 

associated with infertility and are suitable for use in young women and continuity and satisfaction 

rates with all LARC methods are high, indicating that their side effects are acceptable for most users.7,

9
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4.4 How can the low uptake of LARC methods be addressed?  

Health professionals should update their knowledge of LARC methods and when discussing 

contraception, should provide information about the safety and benefits of LARCs methods to all 

women including young women. Implant and IUD insertion requires specific skills, training and 

ongoing practice to maintain competence.  These services are likely to be undertaken by obstetricians 

and gynaecologists, family planning clinics, trained general practitioners (GPs) and selected pregnancy 

termination clinics.   

. Recommendation 3 Grade and 

reference 

It is important that the barriers to LARCs uptake are addressed through 

improved health practitioner knowledge and training.  

Consensus-based 

recommendation 

Recommendation 4 Grade and 

reference 

When discussing contraception with women, health care practitioners 

should discuss the safety benefits of LARCs with women of all ages and 

parity   

Consensus-based 
recommendation 
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A BS TR AC T

BACKGROUND

The rate of unintended pregnancy in the United States is much higher than in 
other developed nations. Approximately half of unintended pregnancies are due to 
contraceptive failure, largely owing to inconsistent or incorrect use.

METHODS

We designed a large prospective cohort study to promote the use of long-acting 
reversible contraceptive methods as a means of reducing unintended pregnancies in 
our region. Participants were provided with reversible contraception of their choice 
at no cost. We compared the rate of failure of long-acting reversible contraception 
(intrauterine devices [IUDs] and implants) with other commonly prescribed contra-
ceptive methods (oral contraceptive pills, transdermal patch, contraceptive vaginal 
ring, and depot medroxyprogesterone acetate [DMPA] injection) in the overall co-
hort and in groups stratified according to age (less than 21 years of age vs. 21 years 
or older).

RESULTS

Among the 7486 participants included in this analysis, we identified 334 unin-
tended pregnancies. The contraceptive failure rate among participants using pills, 
patch, or ring was 4.55 per 100 participant-years, as compared with 0.27 among 
participants using long-acting reversible contraception (hazard ratio after adjust-
ment for age, educational level, and history with respect to unintended pregnancy, 
21.8; 95% confidence interval, 13.7 to 34.9). Among participants who used pills, 
patch, or ring, those who were less than 21 years of age had a risk of unintended 
pregnancy that was almost twice as high as the risk among older participants. 
Rates of unintended pregnancy were similarly low among participants using DMPA 
injection and those using an IUD or implant, regardless of age.

CONCLUSIONS

The effectiveness of long-acting reversible contraception is superior to that of con-
traceptive pills, patch, or ring and is not altered in adolescents and young women. 
(Funded by the Susan Thompson Buffet Foundation.)

The New England Journal of Medicine 
Downloaded from nejm.org on July 8, 2016. For personal use only. No other uses without permission. 

 Copyright © 2012 Massachusetts Medical Society. All rights reserved. 
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Unintended pregnancy is a major 
problem in the United States. Approxi-
mately 3 million pregnancies per year — 

50% of all pregnancies — are unintended, and 
this rate is significantly higher than that in other 
developed countries.1 Unintended pregnancy in 
the United States results in 1.2 million abortions 
per year,2 has negative effects on women’s health 
and education and the health of newborns, and 
imposes a considerable personal burden as well 
as a financial burden on families and society.3 
Approximately half of unintended pregnancies 
result from contraceptive failure, usually owing 
to incorrect or inconsistent use of contraception, 
and the remainder are due to nonuse.4-6

The most commonly used contraceptive 
method in the United States is the oral contra-
ceptive pill.7 Because the pill requires daily com-
pliance, failure rates calculated on the basis of 
“perfect use” differ from real-world failure rates 
calculated on the basis of typical use. Annual 
failure rates with typical use of oral contracep-
tive pills are estimated at 9% for the general 
population, 13% for teenagers, and 30% or 
higher for some high-risk subgroups.4,8 Prior 
estimates of the failure rates with typical oral-
contraceptive use have relied on retrospective 
survey data, primarily from the National Survey 
of Family Growth.9

Long-acting reversible contraceptive methods, 
including intrauterine devices (IUDs) and sub-
dermal implants, are not user-dependent and 
have very low failure rates (less than 1%), which 
rival those with sterilization.9 Despite their 
proven safety in women and adolescents of all 
ages,10,11 IUDs are used by only 5.5% of women 
who use contraception in the United States.7 
Other developed countries, such as the United 
Kingdom and France, where IUDs are used more 
frequently, have rates of unintended pregnancy 
that are lower than those in the United States.12

Prospective data on contraceptive failure from 
a large number of women in the United States 
are limited. We analyzed data from a cohort of 
participants at risk for unintended pregnancy, 
who received contraceptive counseling and free 
contraception, to compare the rate of failure of 
long-acting reversible contraception (IUDs and 
implants) with the failure rates for other com-
monly prescribed contraceptive methods (pills, 
transdermal patch, vaginal ring, and depot me-
droxyprogesterone acetate [DMPA] injection).

ME THODS

STUDY ENROLLMENT

The Contraceptive CHOICE Project is a prospec-
tive cohort study with the primary goal of pro-
moting the use of long-acting reversible contra-
ceptive methods as a means of reducing 
unintended pregnancies.13 From August 2007 
through September 2011, we enrolled 9256 par-
ticipants at risk for unintended pregnancy. All 
participants chose a contraceptive method and 
received it at no cost. Study participants were a 
convenience sample of women and adolescents in 
the St. Louis region, recruited by means of refer-
rals from medical providers, newspaper reports, 
study flyers, and word of mouth.

The study protocol was approved by the local 
institutional review board before recruitment was 
initiated. All participants provided written in-
formed consent.

Eligible participants were 14 to 45 years of age, 
were not currently using a contraceptive method 
or were willing to switch to a new reversible con-
traceptive, had no desire for pregnancy for at least 
the next 12 months, were sexually active or were 
planning to become sexually active with a male 
partner during the next 6 months, resided in the 
St. Louis region, and spoke English or Spanish. 
Persons were excluded if they had undergone a 
hysterectomy or sterilization procedure.

STUDY DESIGN

Before enrollment in the study, all potential par-
ticipants were read a standardized script regard-
ing long-acting reversible contraceptive methods 
that stated that the two IUDs and the subdermal 
implant were the most effective methods of con-
traception (see the Supplementary Appendix, avail-
able with the full text of this article at NEJM.org). 
If they were eligible for enrollment, participants 
received contraceptive counseling regarding all 
reversible contraceptive methods, including their 
effectiveness, side effects, risks, and benefits. Each 
participant was then provided with a reversible 
contraceptive method of her choice at no cost for 
3 years (first 5090 participants) or 2 years (re-
mainder of cohort). Participants were permitted 
to discontinue or switch methods as many times 
as desired during the follow-up period. A com-
prehensive baseline interview was performed, and 
participants were screened for sexually transmit-
ted infections.

The New England Journal of Medicine 
Downloaded from nejm.org on July 8, 2016. For personal use only. No other uses without permission. 

 Copyright © 2012 Massachusetts Medical Society. All rights reserved. 
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Participants were followed prospectively, with 
telephone interviews at 3 and 6 months and ev-
ery 6 months thereafter for the duration of fol-
low-up. Participants received a $10 gift card for 
every completed follow-up interview. In the base-
line and follow-up interviews, we collected com-
prehensive information on demographic charac-
teristics and reproductive history.

This analysis includes the first 7486 partici-
pants who used an IUD, implant, DMPA injection, 
pills, patch, or ring during the study. Periods of 
condom use or other contraceptive method use 
(e.g., diaphragm or natural family planning) were 
excluded from the analysis of contraceptive fail-
ure. At each survey, participants were asked about 
missed menses and possible pregnancy. Any par-
ticipant who thought she might be pregnant was 

asked to come in for urine pregnancy testing. A 
pregnancy log was used to record all pregnancies. 
Participants who had a pregnancy were asked if it 
was intended and what contraceptive method (if 
any) they were using at the time of conception. 
The conception date was estimated from the date 
of the last menstrual period or from the gesta-
tional-age assessment on ultrasonography. Con-
traceptive-method failure was defined as con-
ception that occurred during a period when the 
contraceptive method was used. If the participant 
stated that she had stopped using the method, 
this was listed as “no method” and was not con-
sidered a contraceptive-method failure. We ex-
cluded conception that occurred after a partici-
pant stopped using a method owing to a desire to 
conceive (intended pregnancy).

Table 1. Characteristics of Study Participants, According to Contraceptive Method Chosen at Baseline.*

Characteristic
PPR

(N = 1527)
DMPA

(N = 176)
LARC

(N = 5781)

Age — yr 23.9±4.7 23.9±5.5 25.5±6.0

Race — no./total no. (%)†

Black 639/1519 (42.1) 122/176 (69.3) 2846/5750 (49.5)

White 752/1519 (49.5) 43/176 (24.4) 2471/5750 (43.0)

Other 128/1519 (8.4) 11/176 (6.3) 433/5750 (7.5)

Educational level — no./total no. (%)‡

High school or less 364/1527 (23.8) 90/175 (51.4) 2065/5778 (35.7)

Some college 684/1527 (44.8) 70/175 (40.0) 2423/5778 (41.9)

College degree or higher 479/1527 (31.4) 15/175 (8.6) 1290/5778 (22.3)

Monthly income — no./total no. (%)§

≤$1,600 1170/1467 (79.8) 162/175 (92.6) 4574/5707 (80.1)

>$1,600 297/1467 (20.2) 13/175 (7.4) 1133/5707 (19.9)

Receiving public assistance — no. (%)¶

No 1218 (79.8) 106 (60.2) 3468 (60.0)

Yes 309 (20.2) 70 (39.8) 2313 (40.0)

Trouble paying basic expenses — no. (%)‖

No 969 (63.5) 79 (44.9) 3522 (60.9)

Yes 558 (36.5) 97 (55.1) 2259 (39.1)

Health insurance — no./total no. (%)**

None 631/1507 (41.9) 102/176 (58.0) 2304/5748 (40.1)

Private 796/1507 (52.8) 55/176 (31.3) 2438/5748 (42.4)

Public 80/1507 (5.3) 19/176 (10.8) 1006/5748 (17.5)

Parity — no. (%)

0 1088 (71.3) 90 (51.1) 2384 (41.2)

1 279 (18.3) 34 (19.3) 1530 (26.5)

2 115 (7.5) 32 (18.2) 1152 (19.9)

≥3 45 (2.9) 20 (11.4) 715 (12.4)

The New England Journal of Medicine 
Downloaded from nejm.org on July 8, 2016. For personal use only. No other uses without permission. 
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Information about periods of contraceptive 
use, including start and stop dates, was collected 
from three sources: scheduled telephone inter-
views; pharmacy data obtained from the partner 
pharmacy where participants obtained pills, 
patch, or ring; and the participant contraceptive-
method log, which documented in our research 
records when the participant initiated or discon-
tinued use of a method or switched to another 
method (i.e., insertion or removal of an IUD or 
implant; receipt of an initial pill supply, patch, 
or ring; and DMPA injection). A participant was 
considered to have used DMPA for the 3-month 
interval after a record of an injection. In the case 
of expulsion of an IUD, if the participant knew 
the device had fallen out and she became preg-
nant, the unintended pregnancy was attributed 
to “no method” (unless an alternative method 

was used). However, if the participant was un-
aware that the device had fallen out, the preg-
nancy was attributed to IUD failure.

At each follow-up interview, we asked partici-
pants if they were still using the same contra-
ceptive method, if they had stopped using it, and 
their start and stop dates. For participants who 
did not answer these questions, we reviewed 
their contraceptive-method log and pharmacy-
refill records to confirm their status. If the data 
from the log, follow-up interview, and pharmacy 
records were conflicting, we used the data source 
with the most detailed information. If multiple 
contraceptive methods were used simultaneously 
(e.g., pills and condoms), the most effective meth-
od was assigned.9 Data from participants who 
were lost to follow-up were censored at the time 
of their last completed interview.

Table 1. (Continued.)

Characteristic
PPR

(N = 1527)
DMPA

(N = 176)
LARC

(N = 5781)

Previous unintended pregnancies — no./ 
total no. (%)††

0 829/1522 (54.5) 61/176 (34.7) 1839/5770 (31.9)

1 393/1522 (25.8) 44/176 (25.0) 1566/5770 (27.1)

2 159/1522 (10.4) 36/176 (20.5) 1064/5770 (18.4)

≥3 141/1522 (9.3) 35/176 (19.9) 1301/5770 (22.5)

Previous abortions — no. (%)

0 1072 (70.2) 106 (60.2) 3672 (63.5)

1 331 (21.7) 41 (23.3) 1294 (22.4)

2 87 (5.7) 21 (11.9) 530 (9.2)

≥3 37 (2.4) 8 (4.5) 285 (4.9)

History of STI — no. (%)‡‡

No 1008 (66.0) 90 (51.1) 3397 (58.8)

Yes 519 (34.0) 86 (48.9) 2384 (41.2)

* Plus–minus values are means (±SD). P<0.001 for comparisons of the three groups. The total number of participants 
does not equal 7486 because 2 participants chose natural family planning as their contraceptive method at baseline
but then went on to choose another method later in the study. Percentages may not necessarily add up to 100 be-
cause of rounding. DMPA denotes depot medroxyprogesterone acetate; LARC long-acting reversible contraception 
(intrauterine device or implant); PPR pill, patch, or ring; and STI sexually transmitted infection.

† Race was self-reported. Data were missing for 8 participants in the PPR group and 31 in the LARC group.
‡ Data on educational level were missing for 1 participant in the DMPA group and 3 in the LARC group.
§ Data on monthly income were missing for 60 participants in the PPR group, 1 in the DMPA group, and 74 in the 

LARC group.
¶  “Receiving public assistance” was defined as self-reported current receipt of food stamps; vouchers from the supple-

mentary nutritional program for women, infants, and children (WIC); welfare; or unemployment benefits.
‖ “Trouble paying basic expenses” was defined as self-reported difficulty in paying for transportation, housing, health or 

medical care, or food.
** Data on health insurance were missing for 20 participants in the PPR group and 33 in the LARC group.
†† Data on previous unintended pregnancies were missing for 5 participants in the PPR group and 11 in the LARC group.
‡‡ Data are based on a self-reported history of chlamydia infection, gonorrhea, syphilis, trichomoniasis, genital herpes, 

human papillomavirus infection, or human immunodeficiency virus infection.

The New England Journal of Medicine 
Downloaded from nejm.org on July 8, 2016. For personal use only. No other uses without permission. 
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STUDY OUTCOMES

The primary outcome of the study was contracep-
tive failure. We also evaluated pregnancy rates by 
age group as a secondary outcome. Our hypothe-
ses were, first, that participants using pills, patch, 
or ring would have higher rates of contraceptive 
failure than those using long-acting methods 
and, second, that the rate of failure with the pills, 
patch, or ring would be higher among younger 
women and adolescents (<21 years of age) than 
among older women.

STATISTICAL ANALYSIS

Statistical analyses were performed with the use 
of Stata software, version 11 (StataCorp). The sig-
nificance level (alpha) was set at 0.05. To describe 
the demographic characteristics of the study par-
ticipants, we used means, standard deviations, 
frequencies, and percentages. For the compari-
son among users of different contraceptive meth-
ods, Student’s t-test was used for continuous 

variables and a chi-square test was performed for 
categorical data.

We measured distinct segments of contracep-
tive-method use that represented the months each 
participant used the method. We calculated par-
ticipant-years of use for each method by captur-
ing all segments of use. Thus, participants who 
switched methods contributed distinct segments 
to multiple methods. Cox proportional-hazard 
models were used to estimate the hazard ratios 
for unintended pregnancy with different methods. 
We used clustering of variance–covariance estima-
tion methods to account for the effect of correla-
tion among different periods of contraceptive use 
and multiple pregnancies for the same participant. 
Effect modification was assessed by including an 
interaction term between the method and the co-
variate of interest in the model. The final multi-
variate model included adjustment for confounders 
and other variables with the potential to influence 
the outcome.

Table 2. Baseline Characteristics of Participants with No Pregnancy and Those with an Unintended Pregnancy 
during the Study Period.*

Characteristic
No Pregnancy

(N = 7152)

Unintended  
Pregnancy
(N = 334) P Value

Age — yr 25.2±5.8 23.6±5.1 <0.001

Race — no./total no. (%)† <0.001

Black 3408/7113 (47.9) 200/334 (59.9)

White 3163/7113 (44.5) 104/334 (31.1)

Other 542/7113 (7.6) 30/334 (9.0)

Educational level — no./total no. (%)‡ <0.001

High school or less 2356/7148 (33.0) 163/334 (48.8)

Some college 3044/7148 (42.6) 134/334 (40.1)

College degree or higher 1748/7148 (24.5) 37/334 (11.1)

Monthly income — no./total no. (%)§ 0.01

≤$1,600 5629/7025 (80.1) 279/326 (85.6)

>$1,600 1396/7025 (19.9) 47/326 (14.4)

Receiving public assistance — no. (%) 0.002

No 4606 (64.4) 187 (56.0)

Yes 2546 (35.6) 147 (44.0)

Trouble paying basic expenses — no. (%) <0.001

No 4409 (61.6) 162 (48.5)

Yes 2743 (38.4) 172 (51.5)

Health insurance — no./total no. (%)¶ <0.001

None 2872/7102 (40.4) 165/331 (49.8)

Private 3179/7102 (44.8) 111/331 (33.5)

Public 1051/7102 (14.8) 55/331 (16.6)
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R ESULT S

CHARACTERISTICS OF THE PARTICIPANTS

From August 2007 through May 2011, a total of 
8445 participants enrolled in the study, and 7486 
met the eligibility criteria for this analysis. We 
identified 334 unintended pregnancies; of these, 
156 were attributed to IUD, implant, DMPA injec-
tion, pill, patch, or ring failure. Table 1 summa-
rizes the demographic and reproductive charac-
teristics of the participants, according to the 
method of contraception chosen at baseline. Par-
ticipants who chose pills, patch, or ring at enroll-
ment, as compared with those who chose other 
contraceptive methods, were more likely to be 
nulliparous, more likely to have private health 
insurance, and less likely to have had a previous 
unintended pregnancy, abortion, or sexually trans-

mitted infection. Participants who chose DMPA 
injections were more likely to be black, to be less 
educated, to have a lower socioeconomic status, to 
have no health insurance, and to have a history 
of a sexually transmitted infection. Participants 
who chose an IUD or implant were more likely to 
be older, to have public health insurance, and to 
have higher parity.

Table 2 shows the baseline characteristics of 
participants who had no pregnancy and those who 
had an unintended pregnancy during the study 
period. Participants who had an unintended preg-
nancy were younger, less educated, more likely to 
be black, and more likely to rely on public assis-
tance or to report difficulty paying for basic ex-
penses. They were also more likely to have a 
history of unintended pregnancy, abortion, or 
sexually transmitted infection.

Table 2. (Continued.)

Characteristic
No Pregnancy

(N = 7152)

Unintended 
Pregnancy
(N = 334) P Value

Parity — no. (%)  0.002

0 3436 (48.0) 127 (38.0)

1 1738 (24.3) 106 (31.7)

2 1239 (17.3) 60 (18.0)

≥3 739 (10.3) 41 (12.3)

Previous unintended pregnancies — no./ 
total no. (%)‖ <0.001

0 2664/7137 (37.3) 66/333 (19.8)

1 1896/7137 (26.6) 107/333 (32.1)

2 1195/7137 (16.7) 64/333 (19.2)

≥3 1382/7137 (19.4) 96/333 (28.8)

Previous abortions — no. (%) <0.001

0 4661 (65.2) 190 (56.9)

1 1584 (22.1) 82 (24.6)

2 592 (8.3) 47 (14.1)

≥3 315 (4.4) 15 (4.5)

History of STI — no. (%) <0.001

No 4337 (60.6) 159 (47.6)

Yes 2815 (39.4) 175 (52.4)

* Plus–minus values are means (±SD). Percentages may not add up to 100 because of rounding.
† Data on race were missing for 39 participants in the no-pregnancy group.
‡ Data on educational level were missing for 4 participants in the no-pregnancy group.
§ Data on monthly income were missing for 127 participants in the no-pregnancy group and 8 in the unintended- 

pregnancy group.
¶ Data on health insurance were missing for 50 participants in the no-pregnancy group and 3 in the unintended- 

pregnancy group.
‖ Data on previous unintended pregnancies were missing for 15 participants in the no-pregnancy group and 1 in the 

unintended-pregnancy group.
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CONTRACEPTIVE FAILURE RATES

Figure 1 shows the cumulative percentage of 
participants with a contraceptive failure at 1, 2, 
or 3 years, according to the contraceptive method. 
At all three time points, participants using pills, 
patch, or ring had higher rates of unintended preg-
nancy than those using long-acting reversible con-
traception. Failure rates in the group of participants 
who used the pills, patch, or ring were 4.8%, 7.8%, 
and 9.4% in years 1, 2, and 3, respectively; the cor-
responding rates in the group using IUDs or im-
plants were 0.3%, 0.6%, and 0.9% (P<0.001). The 
failure rates among participants who used DMPA 
injections were similar to those among participants 
who used IUDs or implants (0.1%, 0.7%, and 0.7% 
for years 1, 2, and 3, respectively; P = 0.96).

Table 3 shows the risks of contraceptive failure 
associated with the chosen contraceptive meth-
ods and other characteristics of the participants. 
The failure rate for the pills, patch, or ring was 
4.55 per 100 participant-years, as compared with 
0.22 for DMPA injections and 0.27 for IUDs or 
implants (P<0.001 for both comparisons). The 
risk of unintended pregnancy among participants 
using pills, patch, or ring was markedly higher 
than that among participants who used long-
acting reversible contraception (hazard ratio after 
adjustment for age, educational level, and number 
of previous unintended pregnancies, 21.8; 95% 
confidence interval [CI], 13.7 to 34.9).

To determine whether participants less than 
21 years of age who used pills, patch, or ring had 
a higher rate of unintended pregnancy than older 
women using these methods, we stratified our 
sample according to age. Participants less than 
21 years of age who were using pills, patch, or ring 
had almost twice the risk of unintended pregnancy 
as older women (hazard ratio after adjustment for 
educational level and history with respect to unin-
tended pregnancy, 1.9; 95% CI, 1.2 to 2.8) (Fig. 2). 
The rate of contraceptive failure did not differ sig-
nificantly according to age group among partici-
pants who used DMPA injections or among those 
who used long-acting reversible contraception, but 
numbers for these analyses were smaller and the 
power to detect differences was low.

DISCUSSION

We found that participants using oral contracep-
tive pills, a transdermal patch, or a vaginal ring had 
a risk of contraceptive failure that was 20 times 
as high as the risk among those using long-acting 
reversible contraception. The failure rate among 
participants who used pills, patch, or ring was 
4.55 per 100 participant-years, as compared with 
0.22 for those who used DMPA and 0.27 for those 
who used an IUD or implant. Participants less than 
21 years of age who used pills, patch, or ring had 
almost twice the risk of unintended pregnancy as 
older women using the same methods.

Our findings on contraceptive-method effec-
tiveness are supported by previous studies. The 
National Survey of Family Growth estimates that 
9% of women using oral contraceptive pills will 
have an unintended pregnancy within the first 
year, as compared with only 0.001%, 0.14%, and 
0.7% of women who use the subdermal implant, 
levonorgestrel IUD, or copper IUD, respectively.8 
However, these data were derived from retrospec-
tive surveys that asked women to recall their con-
traceptive use and pregnancies over the past (on 
average) 3.75 years.4,8 The failure rate for DMPA 
injections in our study is lower than other re-
ported rates because we categorized a pregnancy 
as a contraceptive failure only in users who had 
returned for injections; thus, these rates repre-
sent “perfect use” rather than typical use, given 
that more than 40% of women who use DMPA 
will discontinue use in the first year.10

Half of all pregnancies in the United States 
are unintended, and half of those result from con-
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Figure 1. Cumulative Percentage of Participants Who Had a Contraceptive 
Failure at 1, 2, or 3 Years, According to Contraceptive Method.

Bars depict the cumulative percentage of participants who had a contra-
ceptive failure with long-acting reversible contraception (LARC), depot 
 medroxyprogesterone acetate (DMPA), or pill, patch, or ring (PPR) at 1, 2, 
or 3 years. Participants using PPR had significantly more unintended preg-
nancies than those using LARC (P<0.001) or DMPA (P<0.001).
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traceptive failure.1,4 Among women using revers-
ible contraception, 70% use pills or condoms,7 and 
one in every eight users of reversible methods will 
have a contraceptive failure in the first year.4 We 
have previously shown in the same cohort that 
participants using long-acting reversible methods 
of contraception have higher continuation rates 
(>80%) at 12 months than participants using 
other reversible methods (range, 49 to 57%).10 If 
more women used the highly effective, long-
acting reversible methods, we would expect a 
decrease in the number of unintended pregnan-
cies, because there would be more women con-
tinuing to use contraception.14

There are few contraindications to long-acting 
reversible contraception; almost all women are 
eligible for an IUD or implant. The U.S. Medical 
Eligibility Criteria for Contraceptive Use provides 
guidelines from the Centers for Disease Control 
and Prevention that are endorsed by the American 

College of Obstetricians and Gynecologists.15 
Modern IUDs do not carry an increased risk of 
pelvic inflammatory disease after the first 20 days 
following insertion.16 Women who are at average 
risk for sexually transmitted infections are good 
candidates for IUDs, as long as they do not have 
cervicitis at the time of insertion.15 IUDs and im-
plants are also associated with acceptable adverse-
event rates among adolescents and nulliparous 
women; satisfaction rates among adolescents and 
young women using the levonorgestrel IUD or 
the implant are similar to the rates among older 
women.10,11,17 Implants also have very few contra-
indications. Unpredictable bleeding is the most 
common side effect and the most frequent rea-
son for discontinuation.18

In our age-stratified analysis, participants less 
than 21 years of age who used pills, patch, or 
ring had a significantly increased risk of contra-
ceptive failure, as compared with older women; in 

Table 3. Hazard Ratio for Unintended Pregnancy, According to Contraceptive Method and Selected Characteristic.

Variable

Unintended 
Pregnancy 
(N = 156)*

Total Participant-
Years Incidence Hazard Ratio (95% CI)†

Unadjusted Adjusted

no.
no./100 participant-

years

Contraceptive method

LARC 21 7655 0.27 1.00 1.00

DMPA 2  902 0.22 0.72 (0.17–3.09) 0.70 (0.16–3.03)

PPR 133 2924 4.55 16.05 (10.19–25.29) 21.84 (13.67–34.88)

Age

<21 yr 1.83 (1.25–2.69)

≥21 yr 1.00

Educational level

High school or less 1.00

Some college 0.73 (0.52–1.03)

College degree or higher 0.49 (0.28–0.87)

Previous unintended pregnancies

0 1.00

1 3.22 (1.99–5.19)

2 3.95 (2.29–6.81)

≥3 5.77 (3.40–9.81)

* The remaining 178 of the 334 unintended pregnancies were attributed to failure of condoms, withdrawal, or any form of contraception that
was not included in this analysis. Only periods of index contraceptive-method use (pills, patch, ring, DMPA injection, implant, or intrauter-
ine device) and associated pregnancies were included in this analysis.

† Hazard ratios were adjusted for age, educational level, and number of previous unintended pregnancies.
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contrast, younger and older participants who 
used an IUD, implant, or DMPA had similarly low 
risks of pregnancy. Other study data have also in-
dicated that the risk of contraceptive failure with 
pills is more than twice as high among teenagers 
as it is among women older than 30 years of age.4 
The increased risk of contraceptive failure among 
adolescents, as compared with women, may reflect 
lower adherence to a daily pill regimen. In a sam-
ple of girls who were 14 to 17 years of age and 
who were seeking primary care, 25% of those who 
used oral contraceptive pills reported that they 
missed taking two or more pills per cycle.19 These 
data underscore the potential benefits of offering 
adolescents long-acting reversible contraception 
(which does not require daily, weekly, or monthly 
compliance) to reduce unintended pregnancies in 
this high-risk age group.

The strengths of our study include the prospec-
tive design of the Contraceptive CHOICE Project, 
a large sample, multiple sources of data for as-

sessment of contraceptive use (including objective 
pharmacy data), and a low rate of loss to follow-up. 
There are few prospective reports in the medical 
literature that assess the effectiveness of contra-
ceptive methods in large, diverse U.S. populations. 
One limitation of our study is the nonrandom-
ized design, resulting in potential confounding 
of the association between contraceptive method 
and outcomes by characteristics associated with 
the choice of contraception. However, women 
who chose long-acting methods tended to be 
less educated and to have higher rates of previ-
ous pregnancies and abortions — features ex-
pected to be associated with higher (not lower) 
rates of unintended pregnancy. In addition, study 
participants were a selected group (at high risk 
for unintended pregnancy and willing to begin 
using a new method). Insofar as women may be 
more likely to consistently use a method they 
have chosen than one they have been assigned, 
the compliance rates may be higher, and failure 
rates lower, than would be expected in a ran-
domized trial. Another potential limitation of our 
study is generalizability. Participants were at high 
risk for unintended pregnancy and had to be will-
ing to switch to a new contraceptive method, 
which may have resulted in overestimation of con-
traceptive failure rates, as compared with rates in 
the general U.S. population. However, contracep-
tion was provided at no cost, which may have im-
proved adherence and led to an underestimation of 
failure rates, counterbalancing this potential bias.

In conclusion, we found that long-acting revers-
ible methods of contraception (IUDs or implants) 
were more effective in preventing unintended preg-
nancy than contraceptive pills, patch, or ring and 
worked well regardless of age.
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Figure 2. Probability of Not Having an Unintended Pregnancy, According to 
Contraceptive Method and Age.

Survival curves show the probability of not having an unintended pregnan-
cy, stratified according to age group. LARC methods were the most effec-
tive, and failure rates did not vary according to age (P = 0.49). PPR methods 
were less effective, and failure rates in participants younger than 21 years 
old were twice as great as in women 21 years of age or older (P = 0.02).
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The 2013 British Menopause Society &
Women’s Health Concern
recommendations on hormone
replacement therapy
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Michael Savvas2; on behalf of The British Menopause Society
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Introduction

The British Menopause Society (BMS) recommenda-
tions on hormone replacement therapy (HRT) are
designed to complement the BMS Observations and
Recommendations on menopause management, sub-
mitted to the Department of Health in the UK and
published in full in Menopause International, The
Journal of the British Menopause Society and in the
Royal College of Obstetricians and Gynaecologists
Expert Advisory Group Report, High Quality
Women’s Health Care.

Our key recommendation is that all women should be
able to access advice on how they can optimise their
menopause transition and beyond, with particular refer-
ence to lifestyle and diet and an opportunity to discuss
the pros and cons of complementary therapies andHRT.

The following information based on the latest avail-
able evidence can be used to provide guidance to pre-
scribers of HRT and alternatives.

An extensive reference section and links to useful
websites provide an opportunity to access extensive evi-
dence based information in each key area.

Immediate effects of HRT

Vasomotor symptoms

One of the main indications for prescribing HRT in
postmenopausal women is the relief of vasomotor
symptoms. Estrogen remains the most effective treat-
ment in this context.

A Cochrane systematic review summarised the
results of 24 placebo-controlled randomised trials; this
showed a clear beneficial effect with estrogen replace-
ment compared to placebo.

The optimum dose and duration should be decided
according to the severity of a woman’s symptoms and
her response to therapy.

Mood

Observational data suggest that the short-term use of
HRT may improve mood and depressive symptoms
during the menopausal transition and in the early
menopause.

Women with severe depression and those who
do not respond to HRT will require psychiatric
assessment.

Sexual function

HRT, systemic or topical, may improve sexual function
in women with dyspareunia secondary to vaginal atro-
phy, through its proliferative effect on the vulval
and vaginal epithelium and by improving vaginal
lubrication.

The administration of systemic testosterone has been
shown to result in significant improvement in sexual
function, including sexual desire, and orgasm.

The indications for androgen replacement therapy,
and its advantages and disadvantages are discussed in
more detail elsewhere in these recommendations.

Urogenital symptoms

Estrogen treatment has been shown to be effective in
treating symptoms related to vaginal atrophy, such as
vaginal dryness and superficial dyspareunia.
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It also has a proliferative effect on the bladder and
urethral epithelium and may help relieve symptoms of
urinary frequency, urgency and possibly reduce the risk
of recurrent urinary tract infections in women with uro-
genital atrophy.

Low-dose vaginal estrogen preparations can be used
long-term in symptomatic women as required, and all
topical estrogen preparations have been shown to be
effective in this context.

There is no requirement to combine this with sys-
temic progestogen treatment for endometrial protec-
tion, as low-dose vaginal estrogen preparations do
not result in significant systemic absorption.

However, there is little evidence to prove the safety
of vaginal preparations beyond one year of use; clin-
icians should therefore aim to use the lowest effective
dose for symptom control and counsel women regard-
ing this.

Non-hormonal preparations and lubricants can be
used as an alternative but these are not as effective as
estrogen therapy.

Musculoskeletal effects

Estrogen deficiency after the menopause has been
reported to have a negative effect on connective tissue
metabolism in the bone matrix, skin, intervertebral
discs and elsewhere in the body.

Observational data suggest that estrogen therapy has
a protective effect against connective tissue loss and
may possibly reverse this process in menopausal
women receiving HRT.

Progestogens/side effects

Non hysterectomised women using estrogen therapy
should use progestogen to avoid endometrial hyperpla-
sia and carcinoma.

If the last menstrual period occurred less than one
year prior to starting HRT, a sequential combined regi-
men should be started, i.e. continuous estrogen with
progestogen for 12–14 days per month.

After a minimum of one year of HRT, or one year
after the last menstrual period, (two years in premature
ovarian insufficiency, POI), women who wish to avoid a
monthly withdrawal bleed may attempt a switch to a
continuous combined regimen which aims to give bleed
free HRT – this will also minimise the risk of endomet-
rial hyperplasia.

Alternatively, women can be switched to the tissue
selective agent tibolone.

If breakthrough bleeding occurs following the switch
to continuous combined HRT and does not settle after

three to six months, then the woman can be
switched back to a sequential regimen for at least
another year.

If bleeding is heavy or erratic on a sequential regi-
men, the dose of progestogen can be doubled or dur-
ation increased to 21 days.

Persistent bleeding problems beyond six months
warrant investigation with ultrasound scan and/or
endometrial biopsy.

With both these regimens, there may be some erratic
bleeding to begin with but 90% of those that persist
with these regimens will eventually be completely
bleed free.

If starting HRT de novo, a bleed-free regimen can be
used from the outset if the last menstrual period was
over a year ago.

One of the main factors for reduced compliance with
HRT is that of progestogen intolerance.

Progestogens have a variety of effects apart from the
one for which their use was intended, that of secretory
transformation of the endometrium.

Symptoms of fluid retention are produced by the
sodium retaining effect of the renin-aldosterone
system, triggered by stimulation of the aldosterone
receptors.

Androgenic side effects such as acne and hirsuitism
are a problem of the testosterone derived progestogens
due to stimulation of the androgen receptors.

Mood swings and PMS-like side effects result from
adverse stimulation of the central nervous system pro-
gesterone receptors.

The dose can be halved and duration of progestogen
can be reduced to seven to 10 days to minimise proges-
togenic side effects.

This may result in bleeding problems and hyperpla-
sia, so there should be a low threshold for ultrasound
scanning and endometrial sampling if clinically
indicated.

Progesterone and dydrogesterone generally
have less side effects due to progesterone receptor
specificity.

Progesterone is available in an oral micronised form,
vaginal pessaries and gel. Recent evidence suggests that
HRT regimens containing progesterone can minimise
the metabolic impact and reduce the risk of
thromboembolism.

The levonorgestrel intrauterine system has a four-
year license in the UK for progestogenic opposition
of estrogen (five years in other countries). It minimises
systemic progestogenic side effects by direct release of
progestogen into the endometrium.

Drospirenone, a spironolactone analogue, has anti-
androgenic and anti-mineralocorticoid properties.
It has been incorporated with low-dose estrogen in a
continuous combined formulation.
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Long-term effects of HRT

Osteoporosis

HRT is effective in preserving bone density and pre-
venting osteoporosis in both spine and hip, as well as
reducing the risk of osteoporosis-related fractures.

HRT is the first-line therapeutic intervention for the
prevention and treatment of osteoporosis in women
with POI and menopausal women below 60 years, par-
ticularly those with menopausal symptoms.

Initiating HRT after the age of 60 years for the sole
purpose of the prevention of osteoporotic fractures is
not recommended.

The bone-protective effect of oestrogen is dose-
related. Recent studies have shown a bone-preserving
effect even with relatively low doses.

The bone preserving effect of HRT on bone mineral
density declines after discontinuation of treatment.

Some studies have shown that the use of HRT for a
few years around the menopause may provide a long-
term protective effect many years after stopping HRT.

Bisphosphonates and other pharmacological agents
can be used as an alternative to HRT to preserve bone
density, but there can be side effects. Recent reports
suggest that long-term therapy with alendronate can
predispose to femoral shaft fragility fractures due to
prolonged suppression of bone turnover.

Cardiovascular

Early cohort studies suggested that HRT was asso-
ciated with a significant reduction in the incidence of
heart disease, whether estrogen was prescribed alone or
combined with progestogen.

In the WHI randomised controlled trial, women
using conjugated equine estrogens (CEE) 0.625mg
alone or with medroxyprogesterone acetate (MPA)
2.5mg had a small increase in incidence of coronary
heart disease in the first 12 months.

‘Early harm’ can occur when therapy is commenced
in women over 60 with relative overdoses of oral
estrogen.

When prescribing HRT for the first time in women
over the age of 60, the lowest effective dose should be
used.

Randomised controlled data from the Danish
Osteoporosis trial have shown that hormone therapy
reduces the incidence of coronary heart disease by
around 50% if commenced within 10 years of the
menopause – this is referred to as the ‘window of
opportunity’ for primary prevention.

The ‘KEEPS’ randomised controlled trial using
lower doses of estradiol and progesterone in women
less than three years from their last menstrual period

reported neutral impact on cardiovascular risk markers
such as coronary calcium scores and intima media
thickness.

Cognition

Observational data show an improvement in cognitive
function with HRT started in early menopause and a
possible reduction in the long-term risk of Alzheimer’s
and all-cause dementia.

These observational findings have not been substan-
tiated in adequately powered or long-term follow-
up studies, and further evidence is needed to
evaluate this.

Evidence from well-designed studies, including the
WHI, shows no significant improvement in memory
or cognitive function with HRT in older postmenopau-
sal women, with a reported increase in the risk of
dementia in women aged 65–79.

Based on current evidence, HRT should not be
initiated for the sole purpose of improving cognitive
function or reducing the risk of dementia in postmeno-
pausal women.

Cancer

Breast cancer. In the WHI estrogen and progestogen
study, a small increase in risk of breast cancer was
detected after five years of usage of HRT of approxi-
mately 1 extra case per 1000 women per annum.

In the WHI estrogen-alone trial, a small but statis-
tically significant decrease in breast cancer risk was
detected.

The Million Women Study (MWS) raised concerns
over the long-term safety of HRT from the perspective
of breast cancer.

Recent critique of the WHI and MWS has clearly
illustrated a number of key flaws which limit the ability
of the trials to establish a causal association between
HRT and breast cancer.

Ovarian cancer. Published data on the role of HRT and
risk of ovarian cancer are conflicting.

Several case–control studies suggest a significant
increase in risk associated with the use of estrogen
replacement therapy and either a smaller or no
increased risk with combined estrogen and progestogen
therapy.

The WHI was the only randomised placebo-con-
trolled trial which studied the incidence of ovarian
cancer and HRT and concluded that there was no
increased risk.

A recent report of data from the Danish National
Cancer Registry revealed a small but significant
increase in the incidence of ovarian cancer following
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eight years use of unopposed estrogen and estrogen/
progestogen therapy.

Endometrial cancer. Unopposed estrogen therapy
increases the incidence of endometrial cancer; this risk
is largely avoided by the use of combined sequential
estrogen/progestogen therapy.

Long-term use of sequential combined HRT for
more than five years may be associated with a small
increase in risk of endometrial cancer.

Continuous combined regimens are associated with
a significantly lower risk of endometrial cancer than an
untreated population.

Colorectal cancer. Published data suggest a reduced
risk of colorectal cancer with the use of oral
combined HRT.

The WHI trial showed colorectal cancer risk was
reduced in women taking combined CEE and MPA
but there was no effect of CEE only therapy.

There are no data on the effect of transdermal HRT
and risk of colorectal cancer.

HRT after cancer

Endometrial. Studies looking at the use of HRT fol-
lowing treatment for cancer have either shown no
increased risk of recurrence or a reduced recurrence
rate with an increased disease-free interval.

Most of these studies have been on early stage dis-
ease and the findings may be different in advanced
cancer where there may be microscopic metastatic
deposits.

Local endometrial sarcomas are estrogen sensi-
tive and should be considered a contraindication
to HRT.

Ovarian cancer. There is no evidence that estrogen
therapy following treatment for ovarian cancer will
adversely affect the prognosis.

Studies have either shown no difference in survival
rate or an improvement in survival rate with the use of
HRT in women with epithelial ovarian cancer.

There is no evidence of an adverse effect of HRT on
women with germ cell tumours.

There are no data on the use of HRT following
granulosa cell tumours though HRT should be avoided
in this situation largely on theoretical grounds.

Ongoing hormone receptor studies on ovarian can-
cers may help to predict risk of recurrence.

Cervical. While there is a known association
between the oral contraceptive use and cervical
cancer, there is no association between cervical cancer
and HRT.

HRT is not contraindicated after treatment for squa-
mous cell carcinoma of the cervix or adenocarcinoma
of the cervix.

Vulval. Systemic and topical estrogen can be used
following vulval carcinoma. There is no evidence of
an adverse effect with regard to recurrence of vulval
disease.

Venous thromboembolism (VTE) and HRT

Oral HRT increases the risk of VTE two- to four-fold,
with the highest risk in the first year of use.

VTE risk is further increased in those with a per-
sonal or family history of VTE, advanced age, obesity
and other risk factors such as surgery or
hospitalisation.

The VTE risk is associated with oral rather than
transdermal estrogen administration and there is
increasing evidence that risk is greater in combination
with certain progestogens such as norpregnane deriva-
tives and medroxyprogesterone acetate.

Individuals requiring HRT should be risk assessed
and counselled regarding their VTE risk.

Routine thrombophilia testing prior to commence-
ment on HRT is not required but testing might be con-
sidered if there is a family history of thrombosis due to
a known genetic defect.

In ‘high-risk’ individuals who require HRT, trans-
dermal preparations should be used and if a progesto-
gen is required, suitable options might include
micronized progesterone or dydrogesterone.

Hospitalised users of HRT require review of their
therapy and should receive thromboprophylaxis as
appropriate.

Stroke

Observational studies on the use of HRT and stroke
have yielded conflicting results.

The WHI study revealed an overall increased inci-
dence of stoke in women using estrogen and progesto-
gen therapy or estrogen alone.

Re-analysis of the combined data from the estrogen
and progesterone study and that of the estrogen alone
study revealed a smaller increase in incidence of stroke
in women who commenced HRT between the ages of
50 and 59.

The HERS study (the Heart and Estrogen progesto-
gen Replacement Study) found no increased incidence
of stroke with HRT.

On current evidence, HRT cannot be recommended
for the primary or secondary prevention of stroke.

Caution should be exercised when prescribing HRT
in women over the age of 60 particularly when they
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have a risk factor for stroke or thromboembolism. In
these groups, current evidence would suggest that the
transdermal route may be advantageous.

The effects of HRT may be dose related and the
lowest effective dose should be prescribed in women
with significant risk factors.

Premature Ovarian Insufficiency

Premature Ovarian Insufficiency (POI) has been esti-
mated to affect about 1% of women younger than 40,
0.1% under 30 and 0.01% of women under the age of 20.

However, as cure rates of cancers in young women
continue to improve, it is likely that the incidence of
iatrogenic prematurely menopausal women will rise.

HRT is strongly recommended in these young
women to control vasomotor symptoms, minimise
risk of cardiovascular disease, osteoporosis, and pos-
sibly Alzheimers’, as well as maintain sexual function.

The Women’s Health Initiative study findings do not
apply to this young group.

HRT in POI simply replaces ovarian hormones that
should normally be produced at this age. It is of para-
mount importance that the patients understand this in
view of recent media on HRT.

The aim is to replace hormones as close to physio-
logical levels as possible.

Hormone therapy should generally continue at least
until the estimated age of natural menopause (on aver-
age 51 years).

HRT is also important to preserve uterine function
in women planning ovum donation.

The contraceptive pill can be used as an alternative
to control symptoms but the there are few data on long-
term benefits for protection against osteoporosis and
cardiovascular disease.

It is well recognised that young women with prema-
ture menopause will potentially suffer from an excess of
osteoporosis, cardiovascular disease and dementia if
adequate hormonal support is not used.

There is an urgent need to precisely quantify the
global scale of the problem, to standardised termin-
ology and develop evidence-based guidelines from
appropriate research, if we are to optimise the manage-
ment of POI.

Routes and regimens

The transdermal (gels or patches) and the subcutaneous
(implants) routes of estrogen administration avoid the
first pass effect through the liver and are not associated
with an increased risk of venous thrombosis.

The vaginal route of progestogen and progester-
one administration, e.g. levonorgestrel system and
progesterone gel and pessaries, provides adequate

endometrial protection with reduced systemic side
effects.

Non-hysterectomised women require 12–14 days of
progestogen to avoid endometrial hyperplasia and min-
imise the risk of endometrial cancer with unopposed
estrogen.

Progestogenic side effects may be reduced by using
natural progesterone in the form of oral capsules, trans-
vaginal pessaries or gels.

The levonorgestrel releasing intrauterine system
(LNG IUS) provides adequate endometrial protection
in women receiving estrogen therapy. Systemic side
effects are reduced though not completely eliminated.
The impact on breast cancer risk remains unclear with
preliminary data from the Finnish cancer registry
showing no significant difference when compared to
systemic progestogens.

Continuous combined regimens avoid the need for
regular withdrawal bleeds but may be associated with
continuous low-grade progestogenic side effects.

Ultra low-dose estradiol/progestogen continuous
combined regimens appear to maintain the benefits of
higher dose regimens whilst allowing minimal use of
progestogen to reduce side effects.

Unregulated compounded bio-identical hormones
are not recommended due to lack of data for efficacy
and safety.

Regulated ‘body-identical’ estradiol, progesterone
and testosterone may have some advantages over
non-identical varieties of HRT (e.g. ethinylyestradiol,
synthetic progestogens).

In a large observational cohort study of French tea-
chers, after five years of use estrogen–progesterone
combination, HRT was found to be associated with a
significantly lower relative risk (neutral for ‘ever use’
of HRT) than for other types of combined HRT
(RR 1.7–2.0).

Further data from larger studies on major breast
endpoints are required to confirm this effect.

Low-dose vaginal estrogenic creams, rings, tablets
and pessaries should be considered for all women
with symptoms of urogenital atrophy.

Local estrogenic preparations and may be more
effective than systemic therapy and can be used in con-
junction with oral/transdermal HRT.

Indefinite usage is usually required as symptoms
often return when treatment is discontinued – proges-
togenic opposition is not required as systemic
absorption is minimal with estradiol and estriol
preparations.

Off label use of vaginal estrogen therapy can be con-
sidered in women with a history of hormone sensitive
malignancy but the pros and cons of each case should
be weighed up carefully with close collaboration with
the oncology team.
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Sexual function/androgens

While there is an age-related declining sexual function
including libido, arousal, orgasm and satisfaction with
age, there is a significant decline around the time of the
menopause.

Women with distressing low sexual desire and tired-
ness should be counselled that androgen supplementa-
tion is an option.

There are few licensed female androgenic options
available globally even though there are accumulating
data for efficacy and safety.

Testosterone implants and patches have recently
been withdrawn by pharmaceutical companies for com-
mercial, not safety reasons.

Tibolone has a weak androgenic effect which can
have a beneficial effect on mood and libido.

Testosterone gels licensed for male use are available
in 50mg, 5mL sachets or tubes. Unlicensed prescribing
by specialists is an option for female androgen replace-
ment, at a reduced dosage of 0.5 to 1.0mL/day or ¼
sachet/tube on alternate days.

Androgenic side effects and risks are minimal and
reversible if testosterone levels are maintained within
the female physiological range.

Some studies have shown benefits on the skeleton,
cognition, well-being and the vagina; these data require
confirmation.

Other options such as DHEA require further
research to confirm efficacy and safety.

Lifestyle/alternatives to HRT

Optimisation of diet and lifestyle should be incorpo-
rated into the routine management of all women in
the menopause transition and beyond.

Vaginal bioadhesive moisturisers are a more physio-
logical way of replacing vaginal secretions than vaginal
gels such as KY. They are hydrophilic and rehydrate
vaginal tissues, providing a reasonable alternative to
vaginal estrogen.

Pharmacological alternatives

A recent meta-analysis of a few randomised controlled
trials has shown a marginal benefit of clonidine over
placebo.

A significant amount of evidence exists for the effi-
cacy of SSRI’s such as fluoxetine and paroxetine in
treating vasomotor symptoms; the most convincing
data are for the SNRI (venlafaxine) at a dose of
37.5mg bd in cancer survivors. The most common
side effect, nausea, limits the usefulness of this agent.

Recent work with the anti-epileptic drug Gabapentin
has shown efficacy for hot flush reduction compared to

placebo. Its use is limited by side effects such as drow-
siness and somnolence, particularly at high doses.
A stepwise increase in dosage by 300mg per week up
to a maximum of 1.2 g is advised to try to minimise side
effects.

Phytoestrogens

Data from some of the better researched phytoestrogen
containing preparations appear to demonstrate some
benefits, not only for symptom relief, but also on the
skeleton and cardiovascular system.

Efficacy for vasomotor symptom relief is lower than
with traditional HRT (maximally 60% symptom reduc-
tion compared to 90–100% with traditional HRT).

There are as yet no hard data on major outcome
measures such as coronary heart disease and fractures.

Key points

The decision whether to use HRT should be made by
each woman having been given sufficient information
by her health professional to make a fully informed
choice.

The HRT dosage, regimen and duration should be
individualised, with annual evaluation of pros and
cons.

Arbitrary limits should not be placed on the dur-
ation of usage of HRT; if symptoms persist, the benefits
of hormone therapy usually outweigh the risks.

HRT prescribed before the age of 60 has a favour-
able benefit/risk profile.

It is imperative that women with POI are encour-
aged to use HRT at least until the average age of the
menopause.

If HRT is to be used in women over 60 years of age,
lower doses should be started, preferably with a trans-
dermal route of administration.

It is imperative that in our ageing population
research and development of increasingly sophisticated
hormonal preparations should continue to maximise
benefits and minimise side effects and risks.

This will optimise quality of life and facilitate the
primary prevention of long-term conditions which
create a personal, social and economic burden.
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Abstract

Objectives: The aim of this guideline is to provide clinicians with an 
understanding of the pathophysiology, prevalence, and clinical 
significance of myomata and the best evidence available on 
treatment modalities .

Options: The areas of clinical practice considered in formulating this 
guideline were assessment, medical treatments, conservative 
treatments of myolysis, selective uterine artery occlusion, and 
surgical alternatives including myomectomy and hysterectomy . 
The risk-to-benefit ratio must be examined individually by the 
woman and her health care provider .

Key Words: Myoma, leiomyoma, fibroid, myomectomy, uterine 
artery embolization, hysterectomy, heavy menstrual bleeding, 
menorrhagia

Outcomes: Implementation of this guideline should optimize the 
decision-making process of women and their health care 
providers in proceeding with further investigation or therapy for 
uterine leiomyomas, having considered the disease process 
and available treatment options, and reviewed the risks and 
anticipated benefits.

Evidence: Published literature was retrieved through searches of 
PubMed, CINAHL, and Cochrane Systematic Reviews in 
February 2013, using appropriate controlled vocabulary (uterine 
fibroids, myoma, leiomyoma, myomectomy, myolysis, heavy 
menstrual bleeding, and menorrhagia) and key words (myoma, 
leiomyoma, fibroid, myomectomy, uterine artery embolization, 
hysterectomy, heavy menstrual bleeding, menorrhagia) . The 
reference lists of articles identified were also searched for other 
relevant publications . Results were restricted to systematic 
reviews, randomized control trials/controlled clinical trials, and 
observational studies . There were no date limits but results were 
limited to English or French language materials . Searches were 
updated on a regular basis and incorporated in the guideline to 
January 2014. Grey (unpublished) literature was identified 
through searching the websites of health technology assessment 
and health technology–related agencies, clinical practice 
guideline collections, and national and international medical 
specialty societies .

Benefits, Harms, and Costs: The majority of fibroids are 
asymptomatic and require no intervention or further 
investigations. For symptomatic fibroids such as those causing 
menstrual abnormalities (e .g . heavy, irregular, and prolonged 
uterine bleeding), iron defficiency anemia, or bulk symptoms (e .g 
., pelvic pressure/pain, obstructive symptoms), hysterectomy is a 
definitive solution. However, it is not the preferred solution for 
women who wish to preserve fertility and/or their uterus . The 
selected treatment should be directed towards an improvement 
in symptomatology and quality of life . The cost of the therapy to 
the health care system and to women with fibroids must be 
interpreted in the context of the cost of untreated disease 
conditions and the cost of ongoing or repeat investigative or 
treatment modalities .

Values: The quality of evidence in this document was rated using 
the criteria described in the Report of the Canadian Task Force 
on Preventive Health Care (Table 1) .

J Obstet Gynaecol Can 2015;37(2):157–178

This document reflects emerging clinical and scientific advances on the date issued and is subject to change. The information 
should not be construed as dictating an exclusive course of treatment or procedure to be followed. Local institutions can dictate 
amendments to these opinions. They should be well documented if modified at the local level. None of these contents may be 
reproduced in any form without prior written permission of the SOGC.

SOGC CLINICAL PRACTICE GUIDELINE



SOGC CLINICAL PRACTICE GUIDELINE

158    FEBRUARY JOGC FÉVRIER 2015

Table 1. Key to evidence statements and grading of recommendations, using the ranking of the Canadian Task 
Force on Preventive Health Care 
Quality of evidence assessment* Classification of recommendations†

I:   Evidence obtained from at least one properly randomized 
controlled trial

A .   There is good evidence to recommend the clinical preventive action

II-1:   Evidence from well-designed controlled trials  without
randomization

B .   There is fair evidence to recommend the clinical preventive action

II-2:   Evidence from well-designed cohort (prospective or
retrospective) or case–control studies, preferably from   more 
than one centre or research group

C .    The existing evidence is conflicting and does not allow to make a 
recommendation for or against use of the clinical preventive action; 
however, other factors may influence decision-making

II-3:   Evidence obtained from comparisons between times or  places
with or without the intervention . Dramatic results in 
uncontrolled experiments (such as the results of treatment 
with penicillin in the 1940s) could also be included in this 
category

D  .   

E  . 

There is fair evidence to recommend against the clinical preventive 
action

 There is good evidence to recommend against the clinical 
preventive action

III:  Opinions of respected authorities, based on clinical experience, 
descriptive studies, or reports of expert committees

L. There is insufficient evidence (in quantity or quality) to make
a recommendation; however, other factors may influence
decision-making

*The quality of evidence reported in here has been adapted from The Evaluation of Evidence criteria described in the Canadian Task Force on Preventive Health 
Care .204

†Recommendations included in these guidelines have been adapted from the Classification of Recommendations criteria described in the Canadian Task Force 
on Preventive Health Care .204

Summary Statements 

1. Uterine fibroids are common, appearing in 70% of women by age
50; the 20% to 50% that are symptomatic have considerable
social and economic impact in Canada . (II-3)

2. The presence of uterine fibroids can lead to a variety of clinical
challenges . (III)

3. Concern about possible complications related to fibroids in
pregnancy is not an indication for myomectomy except in women
who have had a previous pregnancy with complications related
to these fibroids. (III)

4. Women who have fibroids detected in pregnancy may require
additional maternal and fetal surveillance . (II-2)

5  .  Effective medical treatments for women with abnormal uterine 
bleeding associated with uterine fibroids include the levonorgestrel 
intrauterine system, (I) gonadotropin-releasing hormone analogues, 
(I) selective progesterone receptor modulators, (I) oral
contraceptives, (II-2) progestins, (II-2) and danazol . (II-2)

6  .  Effective medical treatments for women with bulk symptoms 
associated with fibroids include selective progesterone receptor 
modulators and gonadotropin-releasing hormone analogues . (I)

7  .  Hysterectomy is the most effective treatment for symptomatic 
uterine fibroids. (III)

8  .  Myomectomy is an option for women who wish to preserve their 
uterus or enhance fertility, but carries the potential for further 
intervention . (II-2)

9  .  Of the conservative interventional treatments currently available, 
uterine artery embolization has the longest track record and has 
been shown to be effective in properly selected patients . (II-3)

10 .  Newer focused energy delivery methods are promising but lack 
long-term data . (III)

Recommendations 

1. Women with asymptomatic fibroids should be reassured that there
is no evidence to substantiate major concern about malignancy
and that hysterectomy is not indicated . (III-D)

2 .  Treatment of women with uterine leiomyomas must be 
individualized based on symptomatology, size and location of 
fibroids, age, need and desire of the patient to preserve fertility or 
the uterus, the availability of therapy, and the experience of the 
therapist . (III-B)

3 .  In women who do not wish to preserve fertility and/or their uterus 
and who have been counselled regarding the alternatives and risks, 
hysterectomy by the least invasive approach possible may be 
offered as the definitive treatment for symptomatic uterine fibroids 
and is associated with a high level of satisfaction. (II-2A)

4. Hysteroscopic myomectomy should be considered firstline
conservative surgical therapy for the management of
symptomatic intracavitary fibroids. (II-3A)

5  .  Surgical planning for myomectomy should be based on mapping 
the location, size, and number of fibroids with the help of 
appropriate imaging . (III-A)

6  .  When morcellation is necessary to remove the specimen, the 
patient should be informed about possible risks and complications, 
including the fact that in rare cases fibroid(s) may contain 
unexpected malignancy and that laparoscopic power morcellation 
may spread the cancer, potentially worsening their prognosis . (III-
B)

7  .  Anemia should be corrected prior to proceeding with elective 
surgery . (II-2A) Selective progesterone receptor modulators and 
gonadotropin-releasing hormone analogues are effective at 
correcting anemia and should be considered preoperatively in 
anemic patients . (I-A)

8  .  Use of vasopressin, bupivacaine and epinephrine, misoprostol, 
peri-cervical tourniquet, or gelatin-thrombin matrix reduce blood 
loss at myomectomy and should be considered . (I-A)
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9  .  Uterine artery occlusion by embolization or surgical methods 
may be offered to selected women with symptomatic uterine 
fibroids who wish to preserve their uterus. Women choosing uterine 
artery occlusion for the treatment of fibroids should be counselled 
regarding possible risks, including the likelihood that fecundity and 
pregnancy may be impacted . (II-3A)

10 .  In women who present with acute uterine bleeding associated 
with uterine fibroids, conservative management with estrogens, 
selective progesterone receptor modulators, antifibrinolytics, Foley 
catheter tamponade, and/or operative hysteroscopic intervention 
may be considered, but hysterectomy may  become necessary in 
some cases . In centres where  available, intervention by uterine 
artery embolization may  be considered . (III-B)

INTRODUCTION

Clinical Importance of Uterine Fibroids he terms

fibroid, myoma, and leiomyoma are synonymous

and are the commonest gynaecological tumours,

with a prevalence of 70% to 80% in women who 

have reached the age of 50.1 In 95 061 US nurses, aged 25 

to 44 years, the incidence was 8.9/1000 for white women 

and 30.9/1000 for black women.2 The prevalence increases 

with age, peaking in women in their 40s. A hysterectomy 

study has found leiomyomas in 77% of uterine specimens.3 

In many women, myomas may be asymptomatic and are 

diagnosed incidentally on clinical examination or imaging. 

However, myomas can cause significant morbidity 

including menstrual abnormalities (e.g. heavy, irregular, and 

prolonged uterine bleeding), iron defficiency anemia, bulk 

symptoms (e.g. pelvic pressure/pain, obstructive 

symptoms), and fertility issues. Symptomatic fibroids have 

a considerable  

impact on women’s quality of life as well as their 

productivity: in one survey of more than 21 000 women 

from 8 different countries, including 2500 from Canada, 

these symptoms had a negative impact on sexual life (43%), 

performance at work (28%), and relationship, and family 

(27%).4–6 

Of 11 880 screened Canadian women, aged 20 to 49 years, 

12.0% indicated they had been diagnosed with uterine 

fibroids, including 3.2% reporting current fibroids. Those 

with moderate to severe fibroid symptoms experienced a 

significantly heavier burden of illness, with lost 

productivity and reduced QoL.7 

Uterine fibroids are currently the most common indication 

for hysterectomy worldwide, and in Canada they account 

for 30% of all hysterectomies, the second most common 

surgery for women after Caesarean section.8 Hysterectomy 

is associated with significant morbidity, mortality, and 

economic burden on the health care system,9–10 and 1 in 4 

Canadian women over age 45 have had a hysterectomy.8 

The social and economic impact of uterine fibroids is 

therefore considerable. 

Summary Statement

1. Uterine fibroids are common, appearing in 70% of

women by age 50; the 20% to 50% that are

symptomatic have considerable social and

economic impact in Canada. (II-3)

ABBREVIATIONS
AAGL American Association of Gynecologic Laparoscopists

AUB abnormal uterine bleeding

EA endometrial ablation

ER α estrogen receptor alpha

FDA United States Food and Drug Administration

FIGO International Federation of Gynecology and Obstetrics

GnRH gonadotropin-releasing hormone

HRT hormone replacement therapy

LNG-IUS levonorgestrel intrauterine system

MRg-FUS  magnetic resonance-guided focused ultrasound
MRI  magnetic resonance imaging
NETA norethindrone acetate

PR progesterone receptor

QoL quality of life

RF radio frequency

T 
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RFVTA radio frequency volumetric thermal ablation

SERM selective estrogen receptor modulator

SPRM selective progesterone receptor modulator

UAE uterine artery embolization

UAO uterine artery occlusion

UPA ulipristal acetate

Pathophysiology of Myomas 

Uterine fibroids are monoclonal tumours that arise from 

the uterine smooth muscle tissue (i.e. the myometrium). 

They are benign neoplasms composed of disordered 

“myofibroblasts” buried in abundant quantities of 

extracellular matrix that accounts for a substantial portion 

of tumour volume. The initiating events for fibroid genesis 

remain speculative. 

The cells proliferate at a modest rate and their growth is 

dependant on the ovarian steroids estrogen and 

progesterone and therefore most fibroids shrink after 

menopause. The biologically potent estrogen estradiol 

induces the production of PR by means of ER-α. PR is 

essential for the response of fibroid tissue to progesterone 

secreted by the ovaries. Progesterone and PR are 

indispensable to tumour growth, increasing cell 

proliferation and survival and enhancing extracellular 

matrix formation. In the absence of progesterone and PR, 

estrogen and ER-α are not sufficient for fibroid growth.11 

Myomas can be single or multiple and can vary in size, 

location, and perfusion. Myomas are commonly classified 

into 3 subgroups based on their location: subserosal 

(projecting outside the uterus), intramural (within the  

myometrium), and or submucosal (projecting into the 

cavity of the uterus). A newer, more detailed classification 

system has been devised and advocated by FIGO (Figure 

1).12

Recognized risk factors for development of uterine fibroids 

include nulliparity, early menarche, increased frequency of 

menses, history of dysmenorrhea, family history of uterine 

fibroids, African descent, obesity, and age (peak incidence 

at 40 to 50). Clinical conditions that seem to increase risk 

of fibroids include hypertension and diabetes.13 

Clinical Presentation 

The presence of uterine fibroids can lead to various clinical 

challenges. The need for and choice of intervention must 

be individualized to the clinical situation. 

The most common symptom of uterine leiomyoma is AUB. 

In a published series of myomectomies, 30% of women 

suffered from heavy menstrual bleeding.14–15 The 

mechanism of leiomyoma-associated AUB is unknown. 

Increased endometrial surface area, vascular dysregulation, 

and interference with endometrial hemostasis have been 

offered as possible explanations.16 Clinicians with patients 

presenting with AUB should refer to the SOGC clinical 

practice guideline on the management of AUB.17 
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Pelvic pain is rare with fibroids and usually signifies 

degeneration, torsion, or possibly associated adenomyosis 

and/or endometriosis. Pelvic pressure, bowel dysfunction, 

and bladder symptoms such as urinary frequency and 

urgency may be present with larger fibroids. Urinary 

symptoms should be investigated prior to surgical 

management of fibroids to exclude other possible causes.15 

In the postmenopausal woman presenting with new onset 

of pain and/or bleeding in new or existing fibroids, 

leiomyosarcoma should be considered.18 

Fibroids and Fertility
A new SOGC guideline on the management of uterine 

fibroids in women with otherwise unexplained infertility 

will be published in the spring of 2015.19 

Fibroids in Pregnancy
Estimates of the prevalence of fibroids in pregnancy vary 

depending on the quality of the ultrasound study and the 

race and age of the women being studied. A recent 

ultrasound study found the prevalence to be 18% in 

African-American women, 8% in white women, and 10% 

in Hispanic women.20 

Most ultrasound studies found that fibroids remain the 

same size or become smaller during pregnancy.21–23 In a 

2011 report, 171 pregnant women with fibroids were 

followed by serial ultrasound. Postpartum, 36% of women 

had no identifiable fibroid and 79% of remaining fibroids 

had decreased in size.24 One study reported an increase in 

myoma size during pregnancy.25 

Several large retrospective studies of ultrasounds and 

medical records of pregnant women have reported on the 

impact of fibroids on pregnancy outcomes.26–30 A 2008 

meta-analysis found an overall increased risk of 

malpresentation (OR 2.9; 95% CI 2.6 to 3.2), Caesarean 

delivery (OR 3.7; 95% CI 3.5 to 3.9), and preterm delivery 

(OR 1.5; 95% CI 1.3 to 1.7).31   In 2010, a study including 

72 000 pregnancies reported significant differences in odds 

ratios for placenta previa, abruption, premature rupture of 

membranes, preterm birth < 34 weeks, and intrauterine 

fetal death, but the differences were all < 2%, which would 

not be considered clinically relevant.32 It would seem that 

women with fibroids, especially large ones, merit close 

obstetrical follow-up but are likely to have a good outcome. 

Traditional teaching has been that myomectomy, other 

than for symptomatic pedunculated fibroids, should not be 

performed in pregnant women because of the increased 

risk of uncontrolled bleeding. However, a number of case 

series report good outcomes after myomectomy performed 

during pregnancy or at the time of Caesarian section, 

therefore it can be considered as an option if clinically 

necessary.33–36 

Concerns about Malignancy
Leiomyosarcomas 

In clinical practice, the mere finding of pelvic tumours in 

symptomatic or asymptomatic women may raise the 

concern of malignancy in both patients and health care 

providers. In a review of 6815 patients who underwent 

myomectomy between 1950 and 1993, only 18 patients 

(0.26%) had leiomyosarcomas. In the subpopulation of 

Leiomyoma
Subclassification System

S – Submusosal Pedunculated intracavitary0 

1 <  50% intramural

2 ≥ 50% intramural

3 Contacts endometrium; 100% intramural

4 Intramural

5 Subserosal ≥ 50% intramural

6 Subserosal < 50% intramural

7 Subserosal pedunculated

8 Other (specify e.g. cervical, parasitic)

2-5 Submusocal and subserosal, each with less
than half the diameter in the endometrial 
and peritoneal cavities, respectively.

Hybrid
leiomyomas
( impact both
endometrium 
and serosa)

O – Other

Two numbers are listed separated by a hyphen. By convention, 
the first refers to the relationship with the endometrium while 
the second refers to the relationship to the serosa. 
One example is below

Figure 1. The FIGO leiomyoma subclassification system 12
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women whose masses had grown rapidly, the prevalence 

was the same at 0.27%.37 Based on this evidence, rapid 

growth of a fibroid does not seem to be a predictor of 

leiomyosarcoma. However postmenopausal growth or 

onset of symptoms should carry a higher index of suspicion 

for malignancy. 

Other case series have estimated the incidence of 

leiomyosarcoma at 0.22% to 0.49%, although in women in 

their 6th decade it may rise to 1% of hysterectomy 

specimens.37,38 Most recent reviews are consistent with 

older studies and estimate that in women undergoing 

surgery for fibroids approximately 1 in 400 (0.25%) is at 

risk of having a leiomyosarcoma.39 

Although incidental uterine leiomyosarcomas have been 

encountered during routine resectoscopic myomectomy,40 

their incidence appears to be lower than that reported 

following hysterectomy (0.13%).41 Whether 

leiomyosarcomas develop from leiomyomas or arise 

independently is not known. The challenge lies in the fact 

that leiomyomas and leiomyosarcomas cannot reliably be 

distinguished clinically or by any imaging technique. 

Smooth muscle tumours of uncertain  malignant 

potential 

Morphologically, there exists a spectrum of uterine smooth 

muscle tumours with conventionally well-defined 

histologic criteria and predictable clinical outcomes at the 2 

extremes, leiomyomas and leiomyosarcomas. The 

spectrum includes several variants with unusual features 

showing various combinations and permutations of 3 

histologic criteria including nuclear atypia, mitotic index, 

and zonal necrosis that may indicate malignancy. 

Frequently, these variants pose diagnostic challenges 

because they exhibit some features of malignancy but do 

not meet full criteria and therefore cannot be clearly 

interpreted and classified as either benign or malignant. 

Furthermore, the behavioural and clinical outcomes 

associated with some of these variants have not yet been 

elucidated. This uncertainty frequently leads to therapeutic 

dilemmas, especially when the diagnosis is made in 

myomectomy specimens from women who wish to 

maintain or enhance their fertility. In 2003, the World 

Health Organization labelled these tumours “smooth 

muscle tumours of uncertain malignant potential” 

(STUMP).42,43 

Other malignancies 

Other uterine malignancies such as cervical cancer and 

endometrial cancer may be present and contribute to AUB; 

these should be ruled out by appropriate evaluation and 

screening. 

Summary Statements

2. The presence of uterine fibroids can lead to a variety

of clinical challenges. (III)

3. Concern about possible complications related to

fibroids in pregnancy is not an indication for

myomectomy except in women who have had a

previous pregnancy with complications related to

these fibroids. (III)

4. Women who have fibroids detected in pregnancy

may require additional maternal and fetal

surveillance. (II-2)

Recommendation

1. Women with asymptomatic fibroids should be

reassured that there is no evidence to substantiate

major concern about malignancy and that

hysterectomy is not indicated. (III-D)

Evaluation 
On physical examination, an enlarged, mobile uterus 

(correlating to a weight of approximately 300 g or 12 weeks 

of pregnancy) with irregular contour is consistent with 

fibroids. 

Ultrasonography (transabdominal, transvaginal, contrast 

sonohysterorography) is the most widely used modality 

because of its availability, ease of use, and cost-

effectiveness. It is particularly helpful to assess myoma 

growth and the adnexae if these cannot be palpated 

separately with confidence.44 Contrast infusion saline or gel 

sonography and 2D and 3D sonohysterography are very 

accurate diagnostic procedures to detect submucosal 

lesions, all with sensitivity and specificity of 98% to 

100%.45,46 In women with large fibroids, diagnostic imaging 

occasionally demonstrates hydronephrosis, the clinical 

significance of which is unknown. Complete ureteric 

obstruction is extremely rare.47 

CT is of limited value in delineating the location of myomas 

relative to the endometrium or myometrium.48 MRI is the 

most accurate modality in assessing the adnexae49 and the 

uterus because it provides information on the size, location, 

number, and perfusion of leiomyomas as well as the 

presence of other uterine pathology including adenomyosis 

and/or adenomyoma.50–52 

Treatment 
The majority of uterine leiomyomas are asymptomatic and 

will not require therapy. However, 20% to 50% are 

clinically symptomatic, causing AUB, iron deficiency 
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anemia, bulk effects, and/or reproductive issues,53 and may 

require treatment. Treatment of women with uterine 

leiomyomas must be individualized, based on 

symptomatology, the size and location of fibroids, age, the 

needs and desires of the patient for preservation of fertility 

or the uterus, the availability of therapy, and the experience 

of the therapist. 

Symptomatic uterine fibroids may be treated medically, 

surgically, or with a combination of both (Figure 2). 

Expectant Management 
Prospective imaging studies indicate that 3% to 7% of 

untreated fibroids in premenopausal women regress over 6 

months to 3 years.54,55 Most women experience shrinkage 

of fibroids and relief of symptoms at menopause; therefore, 

depending on the severity of their symptoms, women who 

are approaching menopause may choose to wait for the 

onset of menopause before deciding on treatment. 

Postmenopausal hormone replacement therapy is not 

contraindicated in the presence of fibroids and does not 

lead to the development of new fibroids, although it may 

be associated with some myoma growth, which may in turn 

lead to clinical symptoms.56,57 

MEDICAL MANAGEMENT 

Until recently, medical management options for uterine 

leiomyomas have been of limited value because of their 

moderate efficacy and/or associated adverse effects. Novel 

therapies at the receptor and gene levels have emerged or 

are undergoing investigation and may eventually offer 

better long-term management options.58 

Because estrogen upregulation of both ERs and PRs during 

the follicular phase is followed by progesteroneinduced 

mitogenesis during the luteal phase, all hormonal therapies 

to control uterine bleeding aim to regulate the effect of 

these 2 gonadal steroids. 

Oral Contraceptives 
There is no evidence that low-dose oral contraceptives 

cause benign fibroids to grow, thus uterine fibroids are not 

a contraindication to their use. Oral contraceptives are 

effective in reducing menstrual bleeding in the short-term 

and may prevent the development of uterine fibroids.59 

Progestins/Levonorgestrel Intrauterine System 

Progestogens are natural or synthetic progestational 

hormones which may potentially have dual actions on 

fibroid growth. While the natural hormone progesterone 

augments epidermal growth factor, which stimulates 

fibroid growth, it also inhibits insulin-like growth factor-1, 

which may inhibit growth.60 Progestogens also down-

regulate both estrogen and progesterone receptors in 

fibroids, which may act as another mechanism in 

modulating fibroid biology and growth.61 Both natural 

progesterone and synthetic progestins cause endometrial 

atrophy, which has the potential to decrease menstrual 

blood loss in women with fibroids. 

One study concluded that the LNG-IUS significantly 

reduces menstrual blood loss and uterine volume in women 

with menorrhagia, with and without fibroids, while it does 

not significantly reduce fibroid volume.62 Another RCT 

found that although the rate of treatment failure was similar 

in both groups, the LNG-IUS was more effective in 

reducing menstrual blood loss than combined oral 

contraceptives in women with fibroid-related 

menorrhagia.59 

A systematic review reported on both oral progestogens 

and the LNG-IUS for the treatment of leiomyomas. The 

authors found that the oral progestogen lynestrenol was 

not as effective as leuprolin in reducing uterine fibroid size 

at 16 weeks,63 and they concluded that evidence was lacking 

to support the use of progestogens for treating 

premenopausal women with uterine fibroids.64 

Gonadotropin-Releasing Hormone Agonists 

GnRH agonists are available in nasal spray, subcutaneous 

injections, and slow-release injections. In general, fibroids 

may be expected to shrink by up to 50% of their initial 

volume within 3 months of therapy. However, GnRH 

agonist treatment is restricted to a 3- to 6-month interval, 

following which regrowth of fibroids usually occurs within 

12 weeks. Prolonged use of GnRH agonists with estrogen 

add-back therapy requires investigation. However, there is  
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evidence that progestin add-back negatively impacts the 

effectiveness of GnRH agonists on fibroid size.65,66 

GnRH agonists are useful preoperatively to shrink fibroids 

and to reduce anemia related to uterine bleeding.47,67 

Gonadotropin-Releasing Hormone Antagonists While 

GnRH agonists work by down-regulation and 

desensitization of the GnRH receptors, GnRH antagonists 

work via the classical competitive blockage mechanism. 

The main advantage of using GnRH antagonists is their 

lack of the initial “flare” effect seen with GnRH agonist 

stimulation and supraphysiological amounts of follicle 

stimulating hormone, luteinizing hormone, and estradiol, 

and hence have a much shorter onset of action and  
treatment period.68,69 

The use of GnRH antagonists as a treatment for fibroids 

requires further evaluation. 

Androgens (Danazol) 

Danazol is chemically related to 17-α ethinyl testosterone. 

It competes with natural androgens, progesterone, and 

glucocorticoids in receptor binding and acts at different 

levels of the hypothalamic-pituitary-ovarian-uterine axis. 

Aside from its androgenic effects, it also lowers estrogen 

levels by suppressing gonadotropin secretion at the levels 

of the hypothalamus and inhibits ovarian steroidogenesis.70 

Danazol has been associated with a reduction in volume of 

fibroids in the order of 20% to 25%.71 Although the use of 

danazol for the shrinkage of uterine fibroids has been 

described in cohort studies, a systematic review did not find 

any randomized trials comparing its efficacy with placebo 

or other treatments.72 

Although the long-term response to danazol is modest, it 

may offer an advantage in reducing myoma associated 

heavy menstrual bleeding.71 

Aromatase Inhibitors (Letrozole) 

Myometrial cultured cells overexpress aromatase P450 and 

synthesize sufficient estradiol to accelerate their own cell 

growth. Aromatase inhibitors may serve to block the 

aromatase activity and growth of leiomyomata.73 

Letrozole, an aromatase inhibitor, inhibits the conversion 

of androgen into estrogen. In a systematic review, only one 

trial involving 70 participants was included. Significantly 

fewer women reported hot flushes in the letrozole group 

Figure 2. Algorithm for the management of uterine myomas

BSO: bilateral salpingo-oophorectomy; MRg-FUS: Magnetic resonance-guided focused ultrasound; OC: oral contraceptives
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than in the GnRH agonist group (0/33 vs. 26/27, P < 0.05). 

Use of letrozole reduced fibroid volume by 46% and use of 

a GnRH agonist by 32% after 12 weeks of treatment, 

although these results were not statistically significant. The 

authors concluded that the evidence is currently 

insufficient to support the use of aromatase inhibitor drugs 

in the treatment of women with uterine fibroids.74 

Estrogen Receptor Antagonists (Fulvestrant) 

The estrogen receptor antagonist fulvestrant promotes 

degradation and down-regulation of estrogen receptors.75 

However, fulvestrant was not as effective as the GnRH 

agonist goserelin in reducing fibroid and uterine volume 

and in inducing amenorrhea.76 

Selective Estrogen Receptor Modulators SERMs are 

nonsteroidal drugs that bind to estrogen receptors and may 

act as agonists or antagonists to produce tissue-specific 

effects. They are generally used for treating and preventing 

recurrence of estrogen receptor positive breast cancers. 

Tamoxifen has agonist properties on the uterus, but 

raloxifene is the most studied SERM for treatment of 

leiomyomata.77,78 Given the conflicted and limited data 

regarding the use of raloxifene alone, it is difficult to 

ascertain its true effect on uterine fibroids, though it may 

be a useful adjunct to a GnRH agonist in inducing fibroid 

shrinkage. 

Selective Progesterone Receptor Modulators 

Compared with the myometrium, fibroids overexpress  
estrogen and progesterone receptors,79 and there is 

“crosstalk” between ER and PR.80 It has been shown that 

fibroids grow primarily during the secretory phase of the 

menstrual cycle,81,82 and exogenous progesterone increases 

mitotic activity and cellularity in fibroids.83 

In a randomized trial of a GnRH analogue plus addback 

therapy with progestin alone versus progestin plus 

estrogen, the authors reported that, in most instances, the 

add-back progestin alone (but not the progestin plus 

estrogen) negated the effects of the GnRH analogue on 

fibroid volume reduction.84 Progesterone is therefore 

essential for fibroid growth, and these observations have 

stimulated research for the development of progesterone 

antagonist and/or SPRM drugs. SPRMs are progesterone 

receptor ligands that have agonist, antagonist, partial, or 

mixed effects on progesterone target tissues.85 

While mifepristone is thought to have almost pure 

antagonistic properties, other SPRMs such as ulipristal 

acetate exhibit mixed agonist and antagonist properties. 

Though the exact mechanisms of this new class of 

medications are still being studied, several studies have 

evaluated their effectiveness in the shrinkage of fibroids 

and control of menstrual bleeding symptoms. While several 

other SPRMs are currently under investigation, here we 

present the evidence for SPRMs that have been studied in 

randomized controlled trials. 

Mifepristone 

Mifepristone (RU-486) is a progesterone receptor 

modulator that has almost pure antagonistic properties and 

may directly decrease the PR in the myometrium and 

leiomyoma. Though the exact mechanism for myoma size 

reduction is unclear, a 2013 meta-analysis of 11 RCTs 

involving 780 premenopausal women with symptomatic 

leiomyomas concluded that mifepristone significantly 

reduced uterine and leiomyoma volume and alleviated 

leioma-related symptoms. The authors recommended 2.5 

mg daily for 3 to 6 months as the optimum treatment. 

There is insufficient evidence that mifepristone treatment 

led to atypical endometrial hyperplasia.86 

Ulipristal acetate 

UPA is an SPRM that also exhibits antiproliferative effects 

on leiomyoma cells and the endometrium.87 One RCT that 

investigated the effects of UPA versus placebo before 

surgical treatment of symptomatic fibroids showed a 

reduction in myoma volume with 13 weeks of 5 mg and 10 

mg of UPA of 21.2% and 12.3%, respectively, while the 

placebo group had a median 3% growth of myoma volume 

(P < 0.01).88 Patients also experienced significant decreased 

uterine bleeding symptoms with treatment. 

In a parallel RCT, UPA appeared to be no less effective 

than leuprolide acetate in controlling heavy menstrual 

bleeding: 90% of the 5 mg group and 98% of the 10 mg 

group experienced controlled bleeding symptoms versus 

89% of the leuprolide acetate group. Median time to 

amenorrhea was 7 days, 5 days, and 21 days for the 5 mg, 

10 mg, and leuprolide acetate groups, respectively (P < 

0.001 for 10 mg vs. leuprolide acetate). However, in terms 

of uterine volumes, the 47% reduction in the leuprolide 

acetate group was significantly greater than the reductions 

of 20% in the 5 mg group and 22% in the 10 mg group. No 

differences were seen in hemoglobin at the end of the 

treatment period. Vasomotor symptoms were experienced 

in 11% of the 5 mg and 10% of the 10 mg groups versus 

40% of the leuprolide acetate group (P < 0.001).89 

Novel PRM-associated endometrial changes have been 

noticed with the SPRM class of drugs and appear to be 

benign and fully reversible.89 These changes may be 

confused with endometrial hyperplasia by a pathologist 

who is not informed that the patient received UPA 
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treatment or who has not been updated on the potential 

effect of UPA on the endometrium. It is important that the 

pathologist be aware of the use and effects of UPA. 

A recent study investigated the efficacy and safety of UPA 

for long-term treatment of symptomatic uterine fibroids by 

repeated intermittent 3-month open-label UPA courses (10 

mg daily), each followed by randomized doubleblind 10-

day courses of NETA 10 mg daily or placebo. The study 

concluded that NETA did not affect fibroid volume or 

endometrial histology, and repeated 3-month UPA courses 

effectively and safely controlled bleeding and shrunk 

fibroids in patients with symptomatic fibroids.90 Fibroid 

volume reduction in patients receiving UPA also appears to 

be maintained in the majority of patients for 6 months after 

the end of treatment.88 

Summary Statements 

5. Effective medical treatments for women with

abnormal uterine bleeding associated with uterine

fibroids include the levonorgestrel intrauterine

system, (I) gonadotropin-releasing hormone

analogues, (I) selective progesterone receptor

modulators, (I) oral contraceptives, (II-2)

progestins, (II-2) and danazol. (II-2)

6. Effective medical treatments for women with

bulk symptoms associated with fibroids include

selective progesterone receptor modulators and

gonadotropin-releasing hormone analogues. (I)

Recommendation 

2. Treatment of women with uterine leiomyomas must

be individualized based on symptomatology, size

and location of fibroids, age, need and desire of the

patient to preserve fertility or the uterus, the

availability of therapy, and the experience of the

therapist. (III-B)

SURGICAL THERAPIES 

Hysterectomy 
In women who have completed childbearing, hysterectomy 

is indicated as a permanent solution for symptomatic 

leiomyomas. The only indications for hysterectomy in a 

woman with completely asymptomatic fibroids are 

enlarging fibroids after menopause without HRT, which 

raises concerns of leiomyosarcoma, even though it remains 

very rare. 91,92 Women with asymptomatic fibroids should 

be reassured that there is no evidence to substantiate 

concern about malignancy, and that hysterectomy is not 

indicated. 

Hysterectomy need not be recommended as a prophylaxis 

against increased operative morbidity associated with 

future growth.93 

Type of hysterectomy 
The choice and type of hysterectomy, whether it is 

performed by abdominal, laparoscopic, or vaginal route, 

should be based on surgeon’s training, experience, and 

comfort and on clinical practice guidelines.93 The least 

invasive approach feasible should be used. 

The advantages of abdominal supracervical or total 

hysterectomy are questionable, as randomized trials have 

demonstrated no differences in sexual and urinary function 

outcomes in women treated with the 2 procedures. 

However, there may be less blood loss and complications 

associated with supracervical hysterectomy.94–96 

Summary Statement 

7. Hysterectomy is the most effective treatment for

symptomatic uterine fibroids. (III)

Myomectomy 
Myomectomy is an alternative to hysterectomy for women 

who wish to retain their uterus, regardless of their fertility 

desire. Removal of fibroids should be considered if they are 

thought to be associated with heavy mentrual bleeding, 

pelvic pain and/or pressure symptoms, and in some cases 

reproductive issues.19 

Although myomectomy allows preservation of the uterus, 

there is a higher risk of blood loss and greater operative 

time with myomectomy than with hysterectomy, athough 

the risk of ureteric injury may be decreased with 

myomectomy. Fibroids have a 15% recurrence rate and 

10% of women undergoing a myomectomy will eventually 

require hysterectomy within 5 to 10 years.97 Risk of 

recurrence is associated with age, preoperative number of 

fibroids, uterine size, associated disease, and childbirth after 

myomectomy.98 Five years following laparoscopic 

myomectomy, the cumulative probability of recurrence 

(new or unremoved fibroids) in women who subsequently 

gave birth was 42%.  
In those who did not give birth, it was 55%.99 

Women should be counselled about the risks of requiring a 

hysterectomy at the time of a planned myomectomy. This 

would depend on the intraoperative findings and the course 

of the surgery. Hysterectomy remains the treatment of 

choice for the vast majority of women who require a 

surgical solution.93 
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Surgical planning 
Myomectomy can be performed according to the number, 

size, and location of fibroids by laparotomy, 

minilaparotomy, laparoscopy, hysteroscopy, or a 

combination of these.100 Surgical planning should be based 

on an accurate mapping of the location, size, and number 

of fibroids with preoperative imaging. It is particularly 

important to identify the presence and size of the 

submucosal component to myomas as this may affect the 

approach taken. 

Summary Statement 

8. Myomectomy is an option for women who wish to

preserve their uterus or enhance fertility, but carries

the risk of requiring further intervention. (II-2)

Hysteroscopic myomectomy 
An AAGL practice guideline for the diagnosis and 

management of submucous leiomyomas was published in 

2012.101 

Hysteroscopic myomectomy has been shown to be 

effective for treatment of AUB in 5 series involving 1422 

women. Failure rates ranged from 14.5% to 30% at 3 to 4 

years’ follow-up.102 It should be considered as first-line 

conservative surgical therapy for the management of 

symptomatic intracavitary fibroids. In general, submucous 

myomas (types 0, I, and II) up to 4 to 5 cm in diameter can 

be removed hysteroscopically by experienced surgeons. 

Type II myomas are more likely to require a 2-staged 

procedure than types 0 and I because of the risk of 

excessive fluid absorption and uterine perforation, and 

caution should be used particularly with those with less 

than 5 mm thickness between the fibroid and the uterine 

serosa.103,104 

Myomectomy plus endometrial ablation 
When the main symptom is heavy menstrual bleeding, 

consideration should be given to concomittant EA at the 

time of transcervical resection of myoma when 

preservation of fertility is not desired. A cohort study 

showed a higher success rate in controlling bleeding when 

ablation was added to myomectomy.105 

In selecting patients for transcervical resection of myoma, 

it is important to consider other factors that increase the 

risk of needing subsequent surgery. Women in whom 

myomectomy results in a normal uterus without residual 

myomas are at a low risk of requiring further treatment. 

Predictors of an increased risk for additional treatment 

include the presence of multiple myomas, large intramural 

or subserous myomas, adenomyosis, and young age at the 

time of treatment.106–108 

Perforation of the uterus can occur with uterine sounding, 

dilation, or use of the resectoscope. The preoperative use 

of laminaria or misoprostol decreases the force needed for 

cervical dilation and reduces the risk of perforation. If 

perforation occurs with mechanical instruments and no 

visceral injury is suspected the patient can be observed 

expectantly. Laparoscopy should be considered if there is a 

large defect or heavy bleeding. If perforation occurs with 

an activated electrode, until proven otherwise a visceral or 

vascular injury should be assumed, and laparoscopy or 

laparotomy is recommended.109,110 

Excessive fluid absorption is another potential risk. An 

AAGL practice guideline for the management of 

hysteroscopic distending media was published in 2013.111 

The use of the lowest distention pressure necessary for 

good visualization and the careful selection of the safest 

distending medium will lower the risks and sequelae of 

excessive fluid absorption.110 

Burns to the vulva, vagina, and cervix from stray electrical 

current during resectoscopic procedures have been 

documented.112–114 

Laparoscopic myomectomy 
The benefits of the laparoscopic approach are well known 

and have been found superior to laparotomic myomectomy 

in terms of less blood loss, diminished postoperative pain, 

fewer overall complications, faster recovery, and significant 

cosmetic advantage.115–118 However, laparoscopic 

myomectomy usually takes longer to accomplish and 

requires extra training, surgical expertise, and specialized 

equipment. The size or the number of fibroids that can be 

removed by laparoscopy seem to be limited only by the 

surgeon’s experience and technique.119 Multilayer suturing 

may be challenging, as may the identification and excision 

of smaller fibroids. Laparoscopic removal of larger fibroids 

in more difficult locations such as in the lower segment or 

at the cervical junction may present more risk of 

complications such as profuse bleeding; in those cases an 

open approach may be preferable. Consideration should 

also be given to the prolonged operative time required with 

the laparoscopic approach when faced with cases of very 

large (> 10 cm) or multiple leiomyomas; in these cases a 

myomectomy by laparotomy may be more appropriate. 

Injuries can occur with laparoscopic entry, and their 

occurrence should be minimized by following good surgical 

principles and the recommendations in the SOGC clinical 

practice guideline on laparoscopic entry.120 A prospective 

study reported that the short-term morbidity of 

laparoscopic myomectomy was similar to that of 

laparoscopic hysterectomy.121 
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Uterine scar integrity and rupture following laparoscopic 

myomectomy have not been fully evaluated. Uterine 

rupture during subsequent pregnancy seems to be a rare 

event and its possibility should not systematically preclude 

a trial of vaginal delivery.122–124 However, because of the 

relatively poor quality of available evidence, close follow-

up should be exercised in all cases. Uterine rupture during 

pregnancy after myomectomy has been reported to 

possibly be linked to the absence of multilayer closure in 

cases of deep intramural leiomyoma or to the excessive use 

of electrosurgical energy.125,126 Some indirect evidence based 

on MRI assessment of myometrial repair after Caesarian 

section suggests that a waiting period of 6 months between 

myomectomy and subsequent pregnancy would allow for 

optimal tissue repair of the myometrium.127 

A meta-analysis of 6 randomized controlled trials from 

1996 to 2007 concluded that rates of major complications, 

pregnancy rates and outcomes, and myoma recurrence in 

laparoscopic and laparotomic myomectomy were 

comparable.115 Two RCTs on laparoscopic versus 

laparotomic myomectomy reported pregnancy rates of  
54% and 57%, respectively.128,129 

Mini-laparotomy 
Mini-laparotomy, used as an alternative to laparoscopy, has 

the proposed advantage of easier suturing of the 

myometrium while providing a less invasive approach than 

conventional laparotomy. A randomized study of 

laparoscopic versus mini-laparotomic myomectomy 

reported lower decline in hemoglobin, reduced 

postoperative ileus and pain, and shorter hospitalization in 

the laparoscopy group.117 

Mini-laparotomy can also be used in laparoscopically 

assisted mini-laparotomy. In one study, 51 women were 

randomized to open myomectomy, mini-laparotomy, or 

laparoscopically-assisted mini-laparotomy. The latter 2 

approaches were associated with decreased postoperative 

pain and less blood loss than myomectomy by 

laparotomy.100 In another prospective study of 116 patients, 

a shorter uterine incision was found in the laparoscopically 

assisted myomectomy, but the estimated blood loss was 

greater. Complications and postoperative return to normal 

activities were comparable between the groups.130 

Robotic assisted laparoscopy 
Robotic assisted gynaecological surgery has increased 

exponentially in popularity in the last decade. Up to 9.5% 

of hysterectomies were done with the assistance of the 

robot in a retrospective U.S. cohort of 264 758 cases.131 

However, robotic assisted myomectomy was associated in 

one study with greater blood loss than standard 

laparoscopic myomectomy.132 This, along with other well-

designed studies that consistently show a longer operative 

time,133 prompted the AAGL to state that at this time 

robotic surgery offers no significant advantage in benign 

gynaecological surgery and is more costly than 

conventional laparoscopic surgery.134 

Specimen morcellation 
Because laparoscopic hysterectomy and myomectomy 

often requires morcellation of the specimen, complications 

related to this step may occur, including vascular or visceral 

trauma with the use of a mechanical rotating blade.135 

Furthermore, morcellation can lead to dissemination of 

leiomyoma chips leading to parasitic leiomyomas 

(leiomyomatosis) or dissemination of incidental 

leiomyosarcoma.136–144 

The currently available evidence indicates that one in 400 

women undergoing surgery for fibroids is at risk of having 

a leimomyosarcoma.39 According to the American Cancer 

Society’s surveillance, epidemiology, and end results data, 

5-year survival for leiomyosarcoma is 60% for stage I, 35% 

for stage II, 22% for stage III, and 15% for stage IV.145 

An increased rate of recurrence and lower rate of survival 

following morcellation of a uterine sarcoma has been 

reported in several studies, implying that morcellation 

results in the upstaging of the disease. In cases of 

myomectomy, the initial steps of the procedure, including 

uterine incision and myoma manipulation and enucleation, 

are likely to spread and upstage the disease prior to myoma 

extraction by any method of morcellation. 

These findings reinforce the need for careful preoperative 

assessment of patients and consideration of using enclosed 

morcellation techniques if feasible. For laparoscopic 

morcellation, spillage may be minimized by placing the 

specimen in a bag and using the mechanical morcellator 

inside the bag. However use of a bag may limit visualization 

and has not been well studied. For larger specimens, a 

minilaparotomy with or without use of self-retaining 

retractor can be performed and the specimen be 

morcellated mechanically or with a scalpel blade within a 

bag. If the specimen is delivered vaginally and requires 

morcellation, again a bag can be used to enclose it to 

mimimize spillage. 

In light of concerns over morcellation of unsuspected 

leiomyosarcomas, the FDA issued a warning about 

laparoscopic power morcellation in April 2014. This 

prompted Health Canada (May 2014) to make the 

following recommendations to health-care professionals 

treating women with uterine fibroids146: 
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• Recognize the prevalence of unsuspected uterine

sarcoma in patients under consideration for

hysterectomy or myomectomy for the treatment of

uterine fibroids.

• Consider the treatment alternatives for women with

symptomatic uterine fibroids and review these options

Table 2. Summary of recommendations regarding uterine morcellation 

Society of Gynecologic Oncology (December 2013)147 

The use of power morcellator is generally contraindicated in the presence of documented or highly suspected malignancy, 
and it may be inadvisable in premalignant conditions or risk-reducing surgery .

No reliable method is currently available to differentiate benign from malignant leiomyomas (leiomyosarcomas or 
endometrial stromal sarcomas) before they are removed . Furthermore, these diseases offer an extremely poor prognosis 
even when specimens are removed intact .

Patients and doctors should communicate about the risks, benefits, and alternatives of all procedures so that a patient is 
able to make an informed and voluntary decision about accepting or declining medical care .

American Association of Gynecologic Laparoscopists (April 2014)148 

Most women with uterine cancer can be diagnosed prior to surgical intervention .

Between 1 in 400 and 1 in 1000 women who undergo hysterectomy for presumed benign uterine myomas will be 
diagnosed with uterine leiomyosarcoma .

The prognosis of patients with uterine leiomyosarcoma is universally poor and may be worsened in the setting of power 
morcellation .

American College of Obstetricians and Gynecologists (May 2014)149 

Recommend comprehensive patient counselling and including the following points in consent:

There is a risk of inadvertent uterine leiomyosarcoma diagnosis when a myomectomy/hysterectomy is being performed 
for a benign leiomyoma (2:1000)

Morcellation will increase peritoneal dissemination if uterine leiomyosarcoma is diagnosed and may worsen patients’ 

prognosis .

Minimally invasive surgical approach does decrease perioperative risks to the patient .

U.S. Food and Drug Administration (April 2014)150 

1 in 350 women undergoing hysterectomy or myomectomy for the treatment of fibroids is found to have an unsuspected 
uterine cancer .

Laparoscopic power morcellation poses a risk of spreading unsuspected cancerous tissue, notably uterine sarcomas, 
beyond the uterus .

The FDA discourages the use of laparoscopic power morcellation during hysterectomy or myomectomy for uterine fibroids
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with each prospective surgical patient. Apart from a 

laparoscopic approach, alternative surgical procedures exist 

that do not require electric morcellation and potential 

tissue spread to the peritoneal cavity. Also, some surgeons 

and centres may recommend closed morcellation in a bag 

as a way to reduce the risk of inadvertent spread of uterine 

tissue. 

• Be aware and inform patients that laparoscopic electric

morcellation of unsuspected uterine sarcoma during

hysterectomy or myomectomy may disseminate the disease 

and negatively impact prognosis. 

Numerous societies have responded to the FDA warning with 

very thorough reviews and discussion of the issue  
(Table 2).147–150 

Pre-operative Evaluation and Adjuncts 
Prior to proceeding with surgery for fibroids, appropriate 

evaluation and patient preparation, including correction of 

anemia and shrinkage of fibroid and uterine volume, are of 

paramount importance since preoperative anemia and 

uterine size can have a significant bearing on surgical 

outcomes. A recent large study reported that preoperative 

anemia, even to a mild degree, is independently associated 

with an increased risk of 30-day morbidity and mortality in 

patients undergoing major non-cardiac surgery.151 

For preoperative treatment, a variety of pharmacological 

agents have been shown to be safe and effective. Iron 

should be provided in the presence of anemia together with 

preoperatve adjuncts to correct the anemia. 

GnRH agonists 
A Cochrane review showed significant improvement with 

GnRH agonist over placebo or no treatment in 

preoperative hemoglobin and hematocrit and in reduction 

of uterine and myoma volumes.152 Compared with no 

treatment prior to hysterectomy, GnRH agonists reduce 

intraoperative bleeding and operative time, increase 

postoperative hemoglobin and haematocrit values, and 

decrease postoperative complications and length of 

hospital stay. They also increase the proportion of 

hysterectomies performed vaginally rather than 

abdominally and decrease the proportion of vertical 

incisions compared with no treatment.152 

In a 2001 systematic review and meta-analysis, when GnRH 

agonists were used prior to myomectomy, intraoperative 

bleeding and rates of vertical incisions were also reduced, 

while postoperative hemoglobin was slightly increased. 

However, patients treated with GnRH agonists were more 

likely to have recurrence of fibroids at 6 months after 

myomectomy compared to no treatment. No differences 

were seen in rates of postoperative complications. No 

differences were seen in rates of blood transfusion for 

either type of surgery.152 A 2011 systematic review of 

GnRH-a showed no reduction in operative time but did 

show decreased introperative blood loss.153 However there 

is controversy over the ability to dissect myomas from 

myometrium after exposure to GnRH agonist.154 

A double-blind, placebo-controlled trial of GnRH agonist 

prior to hysteroscopic myomectomy found no differences 

in the number of complete fibroid resections, operative 

times, or amounts of fluid absorbed.155 

Ulipristal acetate 
The 2 RCTs mentioned previously have shown the 

effectiveness of 3 months’ treatment to correct anemia and 

reduce uterine fibroid size.89,90 There were no surgical 

parameters reported in these studies and surgical 

experience is variable. 

Intraoperative Adjuncts 
A number of intraoperative adjuncts have been used in an 

effort to reduce blood loss and improve surgical outcomes 

in leiomyoma surgery. 

    regarding the alternatives and risks, hysterectomy by 

the least invasive approach possible may be offered 

as the definitive treatment for symptomatic uterine 

fibroids and is associated with a high level of 

satisfaction. (II-2A) 
4. Hysteroscopic myomectomy should be considered

firstline conservative surgical therapy for the

management of symptomatic intracavitary fibroids.

(II-3A)

5. Surgical planning for myomectomy should be based

on mapping the location, size, and number of

fibroids with the help of appropriate imaging. (III-A)

6. When morcellation is necessary to remove the

specimen, the patient should be informed about

possible risks and complications, including the fact

that in rare cases fibroid(s) may contain unexpected

malignancy and that laparoscopic power morcellation

may spread the cancer, potentially worsening their

prognosis. (III-B)

Recommendations 

3. In women who do not wish to preserve fertility

and/ or their uterus and who have been counselled
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Misoprostol 
Misoprostol is a prostaglandin E1 analogue which reduces 

uterine blood flow, increases myometrial contractions, and 

has potential to reduce blood loss during uterine surgery.156 

The evidence for misoprostol as an adjunct for 

hysterectomy is limited and conflicting. In one randomized 

trial, no benefit was observed in the use of misoprostol 

alone for abdominal hysterectomy, but misoprostol 400 μg 

by rectum combined with intravenous oxytocin (10 

U/hour) in women undergoing laparoscopically assisted 

vaginal hysterectomy was found to significantly improve 

operative outcomes compared with placebo.156 

Placebo-controlled randomized studies have shown that a 

single dose of misoprostol 400 μg given vaginally 1 hour 

prior 157 or rectally 30 minutes prior158 to abdominal 

myomectomy resulted in a statistically significant reduction 

in operative time,157 operative blood loss, postoperative 

hemoglobin drop, and need for postoperative blood 

transfusion.157,158 No differences were observed in length of 

hospital stay.157 

The role of misoprostol for cervical priming before 

operative hysteroscopy has also been reported, though not 

all patients in this study had fibroids as the indication for 

surgery. The authors found that the misoprostol group had 

significantly smaller initial dilation estimated by Hegar 

dilator, less need for surgical dilation, shorter time for 

cervical dilation to Hegar 9, shorter operative time, and 

fewer occurrences of cervical lacerations than the placebo 

group. Though not statistically significant, there were also 

fewer instances of false passages (1.4% vs 6.3%) and 

perforations (0% vs. 2.5%) observed.159 

Oxytocin 
While recent evidence suggests the presence of oxytocin 

receptors in uterine myomas,160 the evidence for its use as 

an intraoperative adjunct is somewhat conflicting. 

One study of women undergoing laparoscopically assisted 

vaginal hysterectomy indicated reduced blood loss and 

transfusion rates with intraoperative 20 U of oxytocin in 

1000 mL of saline solution running at 40 mu/min 

compared to saline placebo. No differences were seen in 

postoperative complications and length of stay.161 

For myomectomy, a systematic review of 2 randomized 

trials that compared intraoperative oxytocin against 

placebo for operative outcomes at myomectomy did not 

suggest a benefit for operative bleeding, although the 

pooled numbers may be difficult to interpret due to the 

significant heterogeneity between the 2 trials.162 

Vasopressin 
Vasopressin is a naturally occurring hormone that can cause 

vascular spasm and uterine muscle contraction, and hence 

has the potential to prevent bleeding during uterine surgery. 

As there have been several reports of cardiovascular 

collapse following intra-myometrial injection of 

vasopressin, caution should be taken to ensure proper 

dilution and clean communication with the 

anaesthesiologist.163 

One randomized trial of women undergoing abdominal 

hysterectomy for uterine fibroids found that injection of 5 

mL of 10 U in 10 mL of normal saline 1 cm medial to the 

uterine vessels bilaterally decreased total blood loss by 

approximately 40%. No differences were seen in 

postoperative hemoglobin, need for transfusion, or 

operative time.164 

In a systematic review of interventions to reduce 

hemorrhage during myomectomy,162 2 trials comparing 

vasopressin to placebo showed a pooled mean difference 

of 298.7 mL in blood loss.165,166 No statistical differences 

were seen in need for blood transfusion, duration of 

surgery, duration of hospital stay, postoperative adhesions, 

or pregnancy rates at 1 year after myomectomy. 

Two trials compared vasopressin to tourniquets in 

myomectomy. In one trial, dilute vasopressin (20 units in 

20 mL saline injected prior to uterine incision) had effects 

comparable to mechanical vascular occlusion (Penrose 

drain tourniquet and vascular clamps at the 

infundibulopelvic ligament) with respect to blood loss, 

postoperative morbidity, and transfusion requirements.166 

In contrast, another study reported less blood loss in the 

vasopressin (20 U in 20 mL) group than in the tourniquet 

group (512.7 ± 400 mL) (P = 0.036). However, no 

statistically significant differences were seen in the 

hemoglobin drop, number of transfusions, intraoperative 

blood pressure, or highest postoperative pulse and 

temperature.166 

A recent study compared intraoperative bleeding during 

laparoscopic myomectomy using dilute vasopressin (6 U in 

20 mL) with Roeder knot loop ligation at the base of the 

fibroid with use of vasopressin alone and with placebo. 

Blood loss in the placebo (mean ± SD, 363.7 ± 147.8 mL) 

and vasopressin only (224.4 ± 131.2 mL) groups was 

significantly reduced by the addition of loop ligation at the  

base of the myoma (58.7 ± 27.5 mL).167 
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Bupivacaine and epinephrine 
In one study on laparoscopic myomectomy, the use of 

bupivacaine (50 mL of 0.25%) and epinephrine (0.5 mL of 

1 mg/mL) was significantly more effective than placebo in 

reducing intraoperative bleeding, total operative time, 

myoma enucleation time, and subjective surgical difficulty 

as measured on a 1 to 10 visual analogue scale. Analgesic 

requirement was also reduced in the bupivacaine group (P 

< 0.05 for all comparisons). No differences in blood 

pressure or heart rate were observed.168 

Antifibrinolytics 
Tranexamic acid is a synthetic derivative of lysine with 

antifibrinolytic activity that has been used to reduce blood 

loss and need for blood transfusion in surgical 

procedures.169 However, only 1 trial has studied its effect 

during abdominal myomectomy using intravenous 

tranexamic acid (10 mg/kg patient body weight to a 

maximum of 1 g) given 15 minutes before skin incision 

versus placebo. The trial did show average reduced blood 

loss of 243 mL, but did not reach the authors’ level of 

clinical significance (250 mL).170 

Gelatin-thrombin matrix 
Gelatin-thrombin matrix is a hemostatic sealant with 

bovine derived gelatin and thrombin components. In 

contrast to fibrin glue, gelatin-thrombin matrix is 

hydrophilic and adheres well to wet tissue. When applied to 

tissue, the large concentration of thrombin and gelatin can 

result in rapid hemostasis, which may be useful in 

gynaecologic surgery.162 

In one randomized study, application of the 

gelatinthrombin matrix to the site of uterine bleeding 

resulted in less intraoperative and postoperative blood loss 

than no application during abdominal myomectomy.162 

Five of 25 (20%) patients in the control group required a 

blood transfusion, while none in the treatment group were 

transfused (P < 0.001). 

Intraoperative Uterine Artery Occlusion 
Another option is to perform UAO by laparoscopy at the 

time of myomectomy, although the benefit seems 

controversial. In one study comparing laparoscopic 

myomectomy with or without UAO, blood loss did not 

differ significantly and operating time was slightly longer 

when UAO was performed.171 In another study, the mean 

operative time was significantly longer (107 minutes vs. 93 

minutes; P = 0.03), but there was less intraoperative blood 

loss (84 mL vs. 137 mL; P < 0.001) in the UAO group, with 

no blood transfusions.172 

Peri-cervical tourniquet 
In 2 trials, occlusion of the uterine artery with or without 

occlusion of the ovarian arteries significantly reduced blood 

loss during myomectomy and the need for blood 

transfusion.173,174 

Anti-adhesion barriers 
After the completion of myomectomy, application of 

antiadhesion barriers has been proposed and there is 

evidence of significant reduction in adhesion formation 

with some of them.175–177 However, none of these adjuncts 

has demonstrated an improvement in fertility and 

pregnancy outcomes. 

Recommendations 

7. Anemia should be corrected prior to proceeding

with elective surgery. (II-2A). Selective progesterone

receptor modulators and gonadotropin-releasing

hormone analogues are effective at correcting

anemia and should be considered preoperatively in

anemic patients. (I-A)

8. Use of vasopressin, bupivacaine and epinephrine,

misoprostol, peri-cervical tourniquet, or

gelatinthrombin matrix reduce blood loss at

myomectomy and should be considered. (I-A)

OTHER CONSERVATIVE TREATMENTS 

Uterine Artery Embolization 
An SOGC clinical practice guideline on UAE has been 

published,178 and an up-to-date-review of UAE to treat 

uterine fibroids is included in the upcoming SOGC 

guideline.19 UAE is a procedure carried out by 

interventional radiologists and consists of injecting an 

occluding agent into one or both uterine arteries. First 

described in 1995, it has become one of the most common 

alternative conservative therapies offered to women with 

sympotomatic uterine fibroids. The procedure is minimally 

invasive and performed with the patient awake, but it is 

associated with significant immediate post-procedure 

discomfort, although recovery and return to function are 

rapid. Very large uteri (over 20 weeks) may not have a 

clinically significant response. Single submucosal fibroids 

or subserosal fibroids may respond better to surgery than  
UAE. 

Though successful pregnancies have been reported 

following UAE,179 an RCT comparing UAE to 

myomectomy showed that pregnancy rates were lower and 

miscarriage rates higher following UAE.180 This option is 

still best reserved for women who do not desire future 

pregnancy. 
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A 2013 review and meta-analysis reported on complications 

and re-intervention of UAE for symptomatic uterine 

fibroids. Common complications were vaginal discharge 

and fever (4.0%), bilateral UAE failure (4.0%), and 

postembolization syndrome (2.9%). The study concluded 

that overall, UAE has a significantly lower rate of major 

complications relative to surgery, but it comes at the cost 

of increased risk of re-intervention in the future.181 

Educating patients about the rate and types of 

complications of UAE versus surgery, as well as the 

potential for reintervention, should help the patient and 

clinician come to a reasoned decision. 

Recommendation 

9. Uterine artery occlusion by embolization or

surgical methods may be offered to selected

women with symptomatic uterine fibroids who

wish to preserve their uterus. Women choosing

uterine artery occlusion for the treatment of

fibroids should be counselled regarding possible

risks, including the likelihood that fecundity and

pregnancy outcomes. (II-3A)

Focused Energy Delivery Systems 
A number of focused energy delivery systems have been 

tested in the past decade including those based upon 

radiofrequency electricity, supercooled cryoprobes, and 

most recently, MRg-FUS or high frequency ultrasound 

guided transcutaneous focused ultrasound ablation.182–185 

A major disadvantage of all systems and techniques used to 

desiccate or ablate fibroids may be that they treat one 

fibroid at a time and they target the centre of fibroids, while 

fibroids have been shown to grow mostly from their 

periphery.186 

These technologies are relatively new and although many 

are promising, they often lack long-term data, which 

interferes with our ability to present all risks and benefits 

with assurance. Ongoing research and data collection are 

required to assess the relative merit of newer options as the 

technology continues to expand. 

MR-guided focused ultrasound 
The ExAblate 2000 (InSightec Inc., Haifa, Israel) was the 

first clinical MRg-FUS system approved by the FDA for 

treating uterine fibroids. Case series for MRg-FUS ranging 

from 51 to 359 patients have been published and shortterm 

efficacy is adequate, but complications such as skin burns 

have occurred in up to 7% of patients and at least one 

bowel perforation was reported.182,187,188 Disadvantages of 

the MRg-FUS system include high exclusion rate, 

requirement of an MR machine, prolonged time (minutes 

to several hours), treatment of 1 fibroid at a time, and 

ablation of fibroids centrally, while fibroids seem to grow 

peripherally. 

Radiofrequency myolysis 
A new development in laparoscopic myolysis involves 

delivering of RF energy to myomas under ultrasonic 

guidance in an attempt to dessicate them directly. The 

Acessa RFVTA system by Halt Medical has been approved 

for fibroid treatment in Canada. Mapping of myomas is 

performed by laparoscopic and ultrasound visualization. 

When a myoma is targeted for ablation, the RF probe is 

inserted percutaneously under laparoscopic guidance 

through a 2-mm skin incision. A recent multicentre trial 

concluded that RFVTA of myomas is well tolerated and 

results in rapid recovery, high patient satisfaction, 

improved quality of life, and effective symptom relief.189 

Total mean fibroid volume was reduced by 45.1% and 

mean blood loss by 38.3% at 12 months post-procedure. 

Disadvantages of the Halt System include the requirement 

of laparoscopy and concomitant use of ultrasound, 

additional percutaneous skin incision(s), its treatment of 1 

fibroid at a time (< 8 cm diameter), and its ablation of 

fibroids centrally while fibroids grow peripherally. 

Summary Statements 

9. Of the conservative interventional treatments

currently available, uterine artery embolization has

the longest track record and has been shown to be

effective in properly selected patients. (II-3)

10. Newer focused energy delivery methods are

promising but lack long-term data. (III)

SPECIAL CONSIDERATIONS 

Acute Uterine Bleeding 
Acute uterine bleeding unrelated to pregnancy has been 

defined as that which is sufficient in volume, in the opinion 

of the treating clinician, to require urgent or emergent 

intervention.190 Women with fibroids may present with 

acute intraperitoneal or vaginal hemorrhage, which can 

become life-threatening on rare occasions. Since acute 

uterine bleeding may or may not be associated with 

leiomyomas, the approach to investigation and treatment 

should be the same.45 

Endometrial biopsy and sonographic and hysteroscopic 

evaluation of the uterine cavity may be limited because of 

patient instability, excessive bleeding, and/or blood clots. 

Although the evidence is very limited, after resuscitation is 

initiated and other causes of bleeding are ruled out by 

history, physical examination, and preliminary imaging, the 
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usual approach used for acute uterine bleeding should be 

for uterine hemorrhage associated with fibroids.17,191,192 

Only a few treatments used for acute bleeding have been 

studied in the context of uterine fibroids.  

Tranexamic acid, 1 g intravenously over 10 minutes or 

orally, 3 times daily for 5 to 7 days, has also been shown to 

be relatively effective when used to treat heavy menstrual 

bleeding in patients with fibroids.193–195 There is no 

evidence that tranexamic acid increases the incidence of 

thromboembolic disease, even when used in women at high 

risk. The risk of thromboembolism is less than 1%.196,197 

Of all the hormonal options available for women with 

fibroids, ulipristal acetate has the most rapid documented 

onset of action and control of bleeding, with 80% of 

women achieving a pictorial blood assessment chart score 

< 75 within 7 days. However in the published studies, the 

treatment was initiated at onset of regular menses, and the 

results may not be applicable to intermenstrual bleeding or 

acute hemorrhage.198 

Placement of an intrauterine Foley catheter has been 

described as a method to temporize bleeding until 

hormonal/medical therapies can take effect. The Foley 

balloon is left inflated for 1 to 48 hours depending on a 

number of factors, including the suspected cause of the 

bleeding.199,200 

Occasionally, fibroids are found prolapsing through the 

cervix and their removal (myoma extraction) will usually 

stop the bleeding. Submucous fibroids may bleed heavily 

and some may prolapse through the cervix after initiation 

of GnRH agonist therapy or treatment by uterine fibroid 

embolization.201 

There are case reports of emergency EA to control acute 

uterine bleeding. 202,203 EA and hysteroscopic myomectomy 

of submucous fibroids associated with bleeding is an 

option, but may be technically difficult due to poor 

visualization. If the woman does not respond to 

conservative measures, UAE can be performed if it is 

readily available. In cases where the bleeding is severe and 

not responsive to any of these measures, an emergency 

hysterectomy may need to be performed. 

Recommendation 

10. In women who present with acute uterine

bleeding associated with uterine fibroids,

conservative management with estrogens,

selective progesterone receptor modulators,

antifibrinolytics, Foley catheter tamponade,

and/or operative hysteroscopic intervention may

be considered, but hysterectomy may become

necessary in some cases. In centres where

available, intervention by uterine artery

embolization may be considered. (III-B)
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CLINICAL

Investigation and management 
of an ovarian mass

1000, increasing to 3 in 1000 at the age 

of 50 years.1 The purpose of this article 

is to provide a systematic approach to 

an ovarian mass for general practitioners 

(GPs), outlining appropriate investigations 

and recommendations for specialist 

referral. 

Initial assessment2

A thorough history should be taken, with specific 
attention to:
• Risk factors: 

 – family history of breast, colon, uterine or 
ovarian cancer, hereditary ovarian cancer 
syndrome (BRCA gene mutation/Lynch 
syndrome)

• Protective factors
 – parity and breastfeeding (50% reduced 

risk)
 – combined oral contraceptive pill

• Menopause status
• Symptoms, including those of endometriosis 

or malignancy (persistent abdominal 
distension, change in appetite, pelvic pain, 
urinary urgency).

A careful examination, including an abdominal 
and vaginal examination, should be undertaken 
and the presence of lymphadenopathy assessed. 

Investigations

Imaging

Ultrasonography
Transvaginal and transabdominal ultrasound 
views should be obtained.1,3 This allows better 
differentiation and characterisation of the mass. 
The only definitive diagnosis of an ovarian mass 
is through histology; however, there are typical 
characteristics of certain structures seen on an 

Ovarian masses or cysts are very 

common and 10% of women have 

an operation during their life for 

investigation of an ovarian mass.1 

These masses are typically found 

in asymptomatic women who have 

imaging for another reason, or for 

investigation of non-specific abdominal 

or pelvic pain. In premenopausal 

women, these cysts are typically benign; 

however, it is important to determine 

if further investigation is required. The 

overall incidence of a symptomatic 

ovarian cyst in a premenopausal female 

being malignant is approximately 1 in 

Background
Ovarian masses are very common in pre- and postmenopausal women and are 
typically an incidental finding.

Objective
This article aims to provide a systematic approach to an ovarian mass for 
general practitioners including investigations, risk of ovarian cancer and referral 
considerations.

Discussion
Investigation for an ovarian mass includes both transvaginal and transabdominal 
ultrasound. Simple, anechoic cysts <5 cm in premenopausal women are likely to 
be benign and do not require further follow-up. The use of the cancer antigen 125 
(Ca125) tumour marker can be unreliable in premenopausal women given the low 
sensitivity for ovarian cancer; however, it is useful in postmenopausal women. 
Ca125 is used in conjunction with ultrasound findings and is used to determine 
risk of ovarian cancer through the risk of malignancy index (RMI). Gynaecological 
oncology referral is reqired if RMI is >200. Complications of ovarian cysts include 
cyst rupture and torsion. Torsion is a gynaecological emergency and requires 
urgent review.
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ultrasound. Although ultrasonography is the best 
mode of imaging we have for assessment of 
ovarian pathology, its sensitivity and specificity 
for the diagnosis of ovarian cancer is only 
86–91% and 68–81% respectively.3

The International Ovarian Tumor 
Analysis (IOTA) Group has developed a list 
of characteristics for benign and malignant 
masses.1,4,5 These rules are used in 
premenopausal women; however, similar 
characteristics are also used in the risk of 
malignancy index (RMI), which is discussed later. 
The IOTA Group rules are defined as benign or 
B-rules and malignant or M-rules (Table 1). Any 
patient with an M-rule should be referred to a 
gynaecologist.4,5 The presence of ascites has 

a positive predictive value of 95% for ovarian 
cancer.6

Computed tomography and 
magnetic resonance imaging 

Ovarian masses may be seen on computed 
tomography (CT) and magnetic resonance imaging 
(MRI). These are typically incidental findings. 
Assessment with ultrasonography is required 
to further assess the character of the mass. 
The use of CT or MRI in the assessment of an 
ovarian mass does not improve the sensitivity 
or specificity obtained through ultrasonography 
in the detection of ovarian cancer. MRI may be 
useful in assessment of large cysts that are 
difficult to assess on an ultrasound.1

Tumour markers

Serum Ca125

Serum Ca125 is a glycoprotein antigen and 
is the most widely used tumour marker 
in the assessment of ovarian masses. In 
premenopausal women, Ca125 should be 
measured only if the ultrasound appearance 
of a mass raises suspicion of malignancy. It 
is unreliable in differentiating malignant from 
benign, as Ca125 >35 U/ml has a sensitivity 
and specificity for ovarian cancer of <80% 
(potentially as low as 50–60%).3 It can also 
be raised in conditions such as endometriosis, 
fibroids, adenomyosis and pelvic infection. 
If Ca125 is elevated, consider repeating 4–6 
weeks after the initial test.7 Rapidly rising 
levels are more likely to be associated with 
malignancy rather than levels that do not 
change. Discussion with a gynaecological 
oncologist is recommended in patients with a 
Ca125 >250 U/ml.1,3

In postmenopausal women, Ca125 should 
be measured routinely. Ca125 of >35 U/ml 
has a sensitivity of 69–97% and specificity 
81–93% for the diagnosis of ovarian cancer.3 
This result should then be used in conjunction 
with ultrasound findings and menopause status 
in RMI.

Human epididymis protein 4 

Human epididymis protein 4 (HE4) is another 
tumour marker currently available for the 
assessment of ovarian cancer. It has a similar 
sensitivity as that of Ca125 in comparing 
ovarian cancer to healthy controls, but is 
not elevated in as many common benign 
gynaecological conditions. It is used in 
conjunction with Ca125 in the Risk of 
Malignancy Algorithm (ROMA).8,9 HE4 can 
be falsely elevated in patients with impaired 
renal function, and can also be elevated in 
endometrial, primary liver and non-small cell 
lung cancer.10 The American, UK and Australian 
guidelines do not address the usefulness of HE4 
or ROMA in assessing risk for ovarian cancer. 
An HE4 level in isolation is difficult to interpret, 
and its usefulness in a clinical setting is being 
reviewed. HE4 is currently used in the USA 
for monitoring recurrence or progression of 
epithelial ovarian cancer.3,8 HE4 is not currently 

Table 1. IOTA Group ultrasound rules to classify masses as benign or 
malignant1,4,5

Benign (B-rules) Malignant (M-rules)

Unilocular cysts Irregular solid tumour

Presence of solid components where the 
largest solid component <0.7 cm

Ascites

Presence of acoustic shadowing At least four papillary structures

Smooth multilocular tumour with largest 
diameter <10 cm

Irregular multilocular solid tumour with 
largest diameter >10 cm

No blood flow Very good blood flow

Table 2. Risk of malignancy index1,6,15

Risk of malignancy index (RMI) = ultrasound findings x menopause status x Ca125 
(U/ml)

Findings Points 

Ultrasound findings include:

• multilocular cyst

• solid area

• metastases

• ascites

• bilateral lesions

0 points: no features (unilocular)

1 point: 1 feature

3 points: 2–5 features

Menopausal status 1 point – premenopausal

3 points – postmenopausal* 

Ca125 (U/ml) Actual level 

Example 
For a postmenopausal* woman with a left multilocular cyst and Ca125 of 40 U/ml:  
RMI = 1 point for ultrasound x 3 points for postmenopausal x 40 U/ml 
RMI = 120, therefore, gynaecology referral would be recommended 
*Postmenopausal = no period for 1 year, or over 50 years in women who have had a 
hysterectomy
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covered by Medicare and costs approximately 
$45 for the patient.11 It is not recommended as a 
screening test for ovarian cancer. 

Other biochemical markers

Alpha-feta protein (AFP), human chorionic 
gonadotropin (hCG) and lactate dehydrogenase 
(LDH) are also recommended in women under 40 
years who have a complex mass on ultrasound, as 
these can be elevated in germ cell tumours.1,9 

Carcinoembryonic antigen (CEA) and cancer 
antigen 19.9 (Ca19.9) are two other tumour 
markers that are commonly ordered for the 
investigation of an ovarian mass; however, 
their application to clinical practice is unclear. 
The usefulness of these tests is not discussed 
in the UK and Australian guidelines. They are 
non-specific and can be elevated in benign and 
malignant non-gynaecological conditions. Ca19.9 
may be useful in the assessment of mature 

cystic teratomas; however, its usefulness in 
differentiating mature cystic teratomas from 
ovarian cancer is unclear.12,13 CEA seems to be 
an independent prognostic factor for mucinous 
ovarian cancer.14 Further investigation is required. 

Risk of malignancy index 

The risk of malignancy index (RMI) is the 
most widely used risk assessment for ovarian 
malignancy. Developed in 1990, it uses serum 
Ca125, menopausal status and findings on 
ultrasound (RMI = ultrasound findings x 
menopause status x Ca125 U/ml). It is particularly 
useful in the assessment of postmenopausal 
women. Moderate risk is a RMI value between 
25–200, and RMI >200 is considered high risk. An 
RMI >200 has a sensitivity of 87% and specificity 
of 97% for ovarian cancer and therefore requires 
urgent assessment by a gynaecological oncologist 
(Table 2 ).1,6,15 

Management
There are three main forms of management 
– conservative, surveillance and surgical 
management. Deciding which is the appropriate 
management is based on assessment of 
symptoms, ultrasound findings, menopausal 
status, RMI (if applicable) and risk factors. An 
approach to management is outlined in Figure 1. 

Premenopausal women

Asymptomatic women with a simple ovarian 
cyst <5 cm on ultrasound do not require 
follow-up. These simple cysts will resolve 
within three menstrual cycles. For simple 
cysts of 5–7 cm, a repeat ultrasound should 
be obtained, and for cysts of >7 cm surgical 
intervention should be considered. If surgery 
is required, a laparoscopic cystectomy is the 
operation of choice, as aspiration can cause 
recurrence.16,17 

Figure 1. Approach to the management of ovarian cysts1,2,15,21
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Postmenopausal women 
Simple unilateral, unilocular ovarian cysts of 
<5 cm and low risk of malignancy (normal Ca125) 
can be managed conservatively as the RMI 
would be zero and 50% of these will resolve 
spontaneously in 3 months. Cysts of 2–5 cm 
should be rescanned in 3–4 months.18–20 Women 
with a moderate-to-high risk RMI should be 
referred to a gynaecologist or gynaecological 
oncologist for consideration of surgical 
management. In addition, any woman who 
does not meet the criteria for conservative 
management should be offered surgical 
management. If malignancy is suspected, an 
oophorectomy is recommended rather than a 
cystectomy.1,15,20 This allows removal of the 
cyst intact and prevention of spillage into the 
peritoneal cavity. A bilateral oophorectomy may 
be offered for postmenopausal women because 
the contralateral ovary may also be affected; 
however, there are no studies that have assessed 
malignancy after unilateral versus bilateral 
oophorectomy.15,21

Use of the combined oral 
contraceptive pill

Commencing the combined oral contraceptive 
(COC) pill does not hasten resolution of functional 
ovarian cysts, but can be used to prevent 
formation of cysts.22,23 

Complications

Cyst rupture

Patients typically present with lower abdominal 
pain, and an ultrasound that shows free fluid 
in the abdomen with a collapsed cyst. An 
uncomplicated cyst rupture can be managed as 
an outpatient procedure with oral analgesia. 
Symptoms usually resolve within 24–72 hours. 
In women with a complicated cyst rupture and 
a large amount of free fluid/haemoperitoneum, 
management in a hospital setting with fluid 
resuscitation is recommended. Laparoscopy may 
be indicated if a patient becomes unstable or has 
ongoing pain.23

Ovarian torsion 

Ovarian torsion involves a partial or complete 
rotation of the ovary onto its supporting 
ligaments, cutting off its blood supply. Presenting 

symptoms usually include sudden onset lower 
abdominal pain, nausea and vomiting with a 
palpable adnexal mass. The primary risk factor 
for ovarian torsion is an ovarian mass >5 cm.24–26 
Ovarian torsion is primarily a clinical diagnosis, 
but ultrasonography may be useful. One study 
showed a diagnostic accuracy of ultrasonography 
as 74.6%, with abnormal ovarian blood flow and 
presence of free fluid as the most diagnostic. 
Despite this, ultrasonography is not reliable 
in excluding an ovarian torsion.26 Suspected 
ovarian torsion requires urgent gynaecological 
review. Surgery usually involves laparoscopy 
with de-torsion and ovarian conservation, but an 
oophorectomy may be performed if the ovary is 
not viable. Torsion is most commonly associated 
with benign conditions.25,27

Pregnant women with ovarian 
cysts 

Ovarian masses are usually an incidental finding. 
The majority of these masses are benign and can 
be managed expectantly, as at least 50% resolve 
spontaneously during pregnancy.28 The reported 
rate of complications with expectant management 
is <2%.29 If a cyst is identified early on a dating 
ultrasound, a repeat ultrasound at 12–14 weeks 
should be performed to check if it has resolved.29

Operative intervention is indicated if 
malignancy is suspected, if there is an acute 
complication (eg torsion) or if the size is likely to 
cause obstetric or other problems. The ideal time 
of operation is after the first trimester, as this 
decreases the miscarriage rate and teratogenicity. 
The risk of ovarian cancer in pregnant women 
who are noted to have a cyst on ultrasound is 
<1%.29,30

Screening for ovarian 
cancer
For the general population, there are currently no 
national or international guidelines for screening 
for ovarian cancer. No investigation to date 
has been shown to have adequate sensitivity 
and specificity as a suitable screening test. 
A precursor lesion has yet to be identified. In 
particular, screening with transvaginal ultrasound 
has a high false-positive rate because of its 
inability to differentiate between malignant and 
benign masses. Serum Ca125 can be affected in 
a number of benign conditions and is elevated in 

<50% of women with stage 1 ovarian cancer.6 
Women with a very strong family history of 

breast and ovarian cancer should be referred for 
genetic counselling. Women who are carriers 
of the BRCA1 mutation have a lifetime risk of 
ovarian cancer as high as 60%, and BRCA2 as 
high as 40%.6

Key points
• Ultrasonography (transabdominal and 

transvaginal) is the main form of imaging in 
the assessment of ovarian masses.

• Ca125 can be unreliable in premenopausal 
women as it can be elevated in a number of 
benign conditions; however, it is useful in the 
assessment of postmenopausal women.

• RMI is used to assess risk of ovarian cancer 
and is based on menopause status, ultrasound 
findings and Ca125 levels.

• Unilateral, simple ovarian cysts that are 
<5 cm in premenopausal women are likely be 
functional cysts and no follow-up is required.

• Ovarian torsion is a clinical diagnosis and 
requires urgent gynaecological review.

• There is no routine screening for ovarian 
cancer for the general population. 

• If concerned or unsure of management, 
seeking gynaecological advice is 
recommended.
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Endometriosis is a relatively common and potentially
debilitating condition affecting women of reproductive age.
Prevalence is difficult to determine, firstly because of variability
in clinical presentation, and, secondly because the only reliable
diagnostic test is laparoscopy, when endometriotic deposits can
be visualised and histologically confirmed. Population based
studies report a prevalence of around 1.5% compared with
6-15% in hospital based studies.1 Endometriosis can be
asymptomatic, but those with symptoms generally present early
in reproductive life and improve after menopause. Symptomatic
endometriosis can result in long term adverse effects on personal
relationships, quality of life, and work productivity. A European
survey of nearly 1000 women indicated that the average annual
cost per woman with endometriosis was nearly €1000 (£822,
$1380) with two thirds of the costs from loss of productivity.2
The most important predictor of healthcare costs is decreased
quality of life, and this is found to be greatest in women with
pain, infertility, and persistent disease.3 We have described the
clinical evaluation, implications, and management of
endometreiosis for the primary care provider.

What is endometreiosis?
Endometriosis is an oestrogen dependent, benign inflammatory
disease characterised by ectopic endometrial glands and stroma,
which are often accompanied by fibrosis. These glands and
stroma are typically pelvic but are also found in other locations,
most commonly the bowel, diaphragm, umbilicus, and pleural
cavity. There are three subtypes of endometriosis: superficial
peritoneal lesions, deep infiltrating lesions, and cysts
(endometriomas) containing blood and endometrium-like tissue.
Symptoms vary considerably but typically include painful
intercourse (deep dyspareunia) and pain before and/or during
menstruation (dysmenorrhoea), bladder and bowel pain, and
chronic pelvic pain. Endometriosis is commonly associated with
infertility, with many asymptomatic women being diagnosed
with endometriosis during investigations for infertility.

What are the causes of endometriosis?
The pathogenesis of endometriosis is unknown, but leading
theories include retrograde menstruation, altered immunity,
metaplasia of the germinal epithelium, and metastatic spread.
Recent studies have also proposed stem cell and genetic origins
of the disease.5Consistent evidence from family and twin based
studies supports a heritable component to endometriosis, but
no specific gene has been identified, and there are currently no
genetic tests available. Results of recent genome-wide
association studies are consistent with a heritable component
in endometriosis.6

What is the natural course of
endometriosis?
The natural course of symptomatic endometriosis is difficult as
almost all adolescent girls report painful periods, and it is not
possible to exclude a diagnosis of endometriosis without
invasive testing. It is not clear whether endometriosis is a
progressive disease and, if so, what factors regulate progression.
Observational studies in untreatedwomenwith infertility suggest
that deposits can spontaneously regress in up to a third and
progress is around 50% over 6-12 months.7 It is also unknown
if early treatment reduces disease progression.

Are any other conditions commonly
associated with endometriosis?
Survey data from selected groups such as the Endometriosis
Association report an increase in self reported conditions such
as autoimmune disease, chronic fatigue, allergies, asthma, and
fibromyalgia among their members. Endometriosis is a benign
disease, but there is a small but consistently reported association
between histologically confirmed endometriosis and clear cell
or endometrioid ovarian cancer. A recent meta-analysis has
shown that endometriosis about doubles the risk of a diagnosis
of ovarian cancer.8
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Summary points

Medical treatment is not recommended for women with endometriosis who are trying to conceive as it does not improve pregnancy rates
and delays fertility
The combined oral contraceptive, oral or depot MPA (medroxyprogesterone acetate), and Mirena (levonorgestrel releasing intrauterine
system) are as effective as the GnRH (gonadotrophin releasing hormone) analogues and can be used long term
When surgical treatment is being considered, attempt laparoscopic excision or ablation at the time of diagnostic laparoscopy when
possible
The cyst wall of endometriomas should ideally be removed instead of drainage and ablation but treatment can lead to reduced ovarian
reserve
In the five years after surgery or medical treatment, 20-50% of women will experience recurrence of symptoms
Long term medical treatment (with or without surgery) might reduce recurrence but more data are needed to define the optimummedical
treatment

Sources and selection criteria

We searched Medline and Pubmed, used personal archives of references, and consulted with other experts to inform this manuscript. When
available, data from systematic reviews and randomised controlled trials were used. We also used expert guidelines such as the recent
European Society of Human Reproduction and Embryology (ESHRE) consensus.4

When should a clinician suspect
endometriosis?
The clinical presentation of endometriosis is highly variable
and relates poorly to the extent of disease (table 1).⇓ The key
clinical features that should raise suspicion include pelvic pain,
typically starting soon after menarche, and infertility. As many
women do not seek treatment for infertility, the clinic history
should include time to achieve pregnancy or previous infertility.

Pain
Endometriosis is the most common cause of chronic pelvic pain.
Pain might not be confined to the pelvis, is not always cyclical,
and is common in the lower back. Typical symptoms include
dysmenorrhoea, deep dyspareunia (pain on deep penetration),
dyschezia (pelvic pain with defecation), dysuria (pain with
micturition), and chronic pelvic pain. A large primary care based
case-control study1 showed that 25% of women with
endometriosis reported dysmenorrhoea to their general
practitioner in the three years before diagnosis, 24% reported
urinary tract symptoms, 11% reported symptoms relating to
sexual intercourse, 2% reported rectal bleeding or dyschezia,
and 16% reported pelvic pain. A total of 58% of women with
endometriosis had abdominopelvic pain.While these symptoms
can also be present in women without endometriosis, they occur
much less frequently. Compared with women without
endometriosis, affected women were 10 times more likely to
report dysmenorrhoea, twice as likely to report urinary tract
symptoms, seven times more likely to report symptoms related
to sexual intercourse, twice as likely to report rectal bleeding
or dyschezia, and 13 times more likely to report pelvic pain.1 A
systematic review has shown that associated bladder pain
syndrome/interstitial cystitis affects around two thirds of women
with endometriosis and chronic pelvic pain.9

Deep infiltrating nodules can havemore specific pain symptoms,
such as deep dyspareunia, because of their location but there
does not seem to be any clear association between the severity
of pain reported and the extent or type of disease present. The
mechanisms by which endometriosis causes pain are poorly
understood but potentially include hormonal stimulation of the
deposits, stimulation of neural pathways, inflammation, local
bleeding, or a combination of these. Sensitisation of the central
nervous system to pain can lead to chronic pelvic pain even
without ongoing stimulation.

Infertility
An estimated 25-50% of women with infertility have
endometriosis and around 30-50% ofwomenwith endometriosis
have infertility.5 The mechanisms linking endometriosis and
infertility are poorly understood, and causation is not established.
Even mild endometriosis can impair fertility, and severe disease
can lead to tubal adhesions, reduced ovarian reserve and oocyte
and embryo quality, and poor implantation.5 Endometriosis can
further impair fertility by disturbing the function of the fallopian
tube, embryo transport, and the eutopic endometrium.

What clinical examination is helpful to
diagnose endometriosis?
Clinical examination cannot provide a definitive diagnosis of
endometriosis but pain on vaginal examination, tender nodules
in the posterior fornix, adnexal masses, and immobility of the
uterus, particularly fixed retroversion, are diagnostic pointers.
A comparative study between clinical examination, transvaginal
ultrasonography, and magnetic resonance imaging (MRI)
showed that bimanual examination lacked sensitivity and
specificity in the diagnosis of endometriosis, with less than 50%
accuracy. Transvaginal ultrasonography was superior to MRI
in terms of sensitivity (95% v 76%), specificity (98% v 68%),
and accuracy (97% v 71%).10

What is the role of imaging in the
diagnosis of endometriosis?
Ultrasonography
A systematic review has shown that transvaginal
ultrasonography can reliably identify endometriomas and can
show adhesions or pelvic fluid,11 and ovarian endometriosis has
clear and reproducible features on ultrasonography.12
Ultrasonography cannot reliably detect small (<1 cm)
endometriotic deposits or depth of infiltration. Transvaginal
ultrasonography with bowel preparation and transrectal
ultrasonography can detect deep infiltrating lesions affecting
the bowel, bladder, and rectovaginal pouch.13Routine screening
for ovarian cancer with transvaginal ultrasonography or blood
tests such as CA125 are not indicated.

Magnetic resonance imaging (MRI)
MRI can be used to identify subperitoneal endometriotic
deposits, though these might be masked by distorted pelvic
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anatomy and endometriomas. Expert opinion suggests that MRI
can be valuable in the diagnosis of deep infiltrating
endometriosis, with contrast enema helping to detect low
colorectal invasion.14 Comparative studies, however, suggest
that MRI is less accurate overall than transvaginal
ultrasonography in detecting possible endometriosis.10

Are biomarkers useful in diagnosing
endometriosis?
A non-invasive diagnostic test for endometriosis would be a
useful early detection tool in symptomatic women with normal
findings on pelvic ultrasonography. Although over 100 putative
biomarkers for endometriosis have been proposed, a systematic
review found that none have consistently been shown to be
clinically useful.15 Biomarkers such as CA125 lack specificity,
and routine testing is not recommended. Similarly, although
eutopic endometrium differs in women with endometriosis,
there is not yet an endometrial biopsy test to diagnose
endometriosis in clinical practice.

What are the indications for laparoscopy?
The experience of period pain does not necessarily indicate
underlying pathology, but there is expert consensus that
laparoscopy should be considered when symptoms are severe
and/or persistent despite medical treatment such as the combined
oral contraceptive.16 Laparoscopy might be indicated for the
investigation of infertility in asymptomatic women. Tubal
patency can be investigated with outpatient
hysterosalpingo-contrast sonography (HyCoSy) or
hysterosalpingography, but this is unlikely to show pelvic
disease. Women with chronic pelvic pain also report beneficial
emotional, social, and employment effects from confirmation
of a diagnosis of endometriosis.17 Diagnosis is made by
visualisation at laparoscopy and can be supported by histological
confirmation. Endometriotic deposits classically resemble dark
“powder burn” lesions, but their presence is often more subtly
revealed as clear vesicles, which might be missed by
inexperienced surgeons. At laparoscopy the extent of disease
can be classified with the American Society for Reproductive
Medicine revised system (minimal, mild, moderate, severe).
This staging system, however, correlates poorly with clinical
symptoms.

How can endometriosis be treated?
Treatment of endometriosis will depend on the severity of
symptoms, reproductive plans, patient’s age andmedical history,
and side effect profiles of both surgical and medical treatments.
An overview of 19 Cochrane reviews summarises both medical
and surgical treatments.18

Medical treatments to improve pain by
suppression of endometriosis
Ovarian suppression can reduce disease activity and pain. A
systematic review has confirmed the efficacy of combined
hormonal contraceptives and continuous progestogens, including
medroxyprogesterone acetate, norethisterone, cyproterone
acetate, or dienogest, for pain associated with endometriosis.18

Second line medical treatments include GnRH (gonadotrophin
releasing hormone) agonists and the levonorgestrel releasing
intrauterine device (IUD).18 Danazol and the antiprogesterone
gestrinone should not be used as androgenic side effects
outweigh benefits. Ovarian suppression with GnRH agonists

improves symptoms but induces vasomotor symptoms in most
women, and prolonged use (more than six months) can lead to
bone demineralisation. Prospective studies have shown that this
bone loss is reversible and that concurrent treatment with a low
dose oestrogen and progestogen hormone replacement therapy
(HRT) regimen or tibolone (“add back”) can extend use without
reducing treatment efficacy.19 There is limited evidence from
randomised trials to show superior efficacy of one ovulation
suppression treatment for pain over another,18 and, in clinical
practice, choice of treatment is commonly guided by the
tolerability of available treatments. GnRH agonists are
sometimes used to “trial” how a patient might respond to
surgical menopause, but the predictive value of this approach
is not known (table 2).⇓

Analgesia for pain associated with
endometriosis
Analgesics such as non-steroidal anti-inflammatory drugs
(NSAIDs) are commonly prescribed for endometriosis pain, but
there is little evidence for their efficacy compared with placebo.18

Emerging medical treatments for
endometriosis
A systematic review has shown that aromatase inhibitors, which
prevent conversion of testosterone to oestrogen, effectively
reduce the severity of pain associated with endometriosis, but
there are insufficient data to determine whether long term
administration of aromatase inhibitors is superior to currently
available endocrine treatments in terms of improvement of pain,
adverse effects, and patient satisfaction.20 Hypoestrogenic side
effects of aromatase inhibitors can limit their use. Selective
oestrogen (SERM) and progesterone receptor modulators
(SPRM) have the potential to target endocrine action of
endometriosis and are under development.
Endometriosis is increasingly recognised as a chronic
inflammatory condition. Proinflammatory cytokines and
oxidative stress activate inflammatory mediators such as NF-κB
(nuclear factor κ light chain enhancer of activated B cells), can
drive further inflammation and abnormal angiogenesis, and are
potential targets for treatment. Systematic reviews have shown
that there is currently insufficient evidence to support the use
of anti-TNF-α drugs21 or pentoxifylline22 for symptoms of
endometriosis.

Surgical treatments for pain associated with
endometriosis
Surgical treatment of endometriosis requires appropriate skill
and training, particularly when disease affects the bowel and
other organs as there might be associated morbidity. Moreover,
expert consensus is that women with suspected or diagnosed
deep infiltrating endometriosis should be referred to an expert
centre that offers all available treatments in a multidisciplinary
context, including advanced operative laparoscopy or
laparotomy.4

Two randomised controlled trials have shown the effectiveness
of surgical treatment for pain associated with superficial
endometriosis,23 24 which can be by excision or ablation of the
endometriotic deposits, although there is limited long term
follow-up. A large randomised controlled trial has shown that
the addition of uterosacral nerve ablation is ineffective in
reducing pain25 and should not be performed. Prospective clinical
studies confirm that surgery for endometriomas reduces ovarian
reserve, particularly in women with bilateral disease, and that
this has an adverse effect on fertility.26 This is particularly

For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2014;348:g1752 doi: 10.1136/bmj.g1752 (Published 19 March 2014) Page 3 of 9

CLINICAL REVIEW

http://www.bmj.com/permissions
http://www.bmj.com/subscribe


relevant for women undergoing IVF treatment as ovarian
stimulation might be compromised by a reduction in ovarian
reserve.
Prospective observational studies indicate that hysterectomy
with bilateral salpingo-oophorectomy is a successful strategy
for women who are not pursuing trying to get pregnant but
results in surgical menopause. Retrospective data suggest that
hysterectomy alone (with ovarian conservation) reduces pain
as dysmenorrhoea no longer occurs. Around a third of women,
however, will require further surgery for symptoms at five years,
compared with 10% of those who undergo hysterectomy with
oophorectomy for endometriosis. In younger women (aged
30-39), however, removal of the ovaries did not significantly
improve the surgery-free time and is likely to lead to adverse
symptomatic and health consequences associated with surgical
menopause.27

Oestrogen (as HRT) is advised for young (aged under 45) and/or
symptomatic women after oophorectomy for endometriosis, but
HRT or tibolone can potentially lead to recurrence. There is,
however, no indication to use combinedHRT after hysterectomy
for endometriosis.

Is there any evidence for complementary
therapies in treatment of endometriosis?
The evidence to support complementary therapies for symptoms
or infertility associated with endometriosis is limited.
Randomised trials of acupuncture and Chinese medicine have
had inconsistent results, and a systematic review has concluded
that there is currently insufficient evidence to support their
use.28 29

What is the treatment for infertility
associated with endometriosis?
Treatment focuses on improving fertility by removing or
reducing endometrial glands and stroma and restoring normal
pelvic anatomy (table 3).⇓ A systematic review has concluded
that medical treatment should be avoided in women with
endometriosis and subfertility who want to conceive as it has
not been shown to improve fertility and delays conception.30
The exception is women with advanced disease undergoing
IVF, in whom a systematic review has shown that three months
of pretreatment with GnRH agonist31 or the combined oral
contraceptive32 before IVF improves fertility rates.

Summary of fertility treatment options
Treatment decisions for infertile women with endometriosis
should consider pelvic anatomy, extent of disease, ovarian
reserve and age, male factors, presence of endometriomas, and
duration of infertility. Options can include expectant
management, surgical removal of ectopic implants, ovulation
induction, or IVF. For women with minimal or mild disease
(stage I/II), expert consensus is that the decision to surgically
resect endometriotic lesions before other treatments should
consider the patient’s age and ovarian reserve. In women with
endometriomas receiving surgery for infertility or pain, excision
of endometrioma capsule increases the rate of spontaneous
postoperative pregnancy compared with drainage and
electrocoagulation of the endometrioma wall.33 Surgery to
endometriomas, however, can also reduce ovarian reserve and
fertility due to removal of normal ovarian tissue, and a Cochrane
review based on four randomised controlled trials concluded
that surgical treatment to endometriomas before assisted

reproduction treatment (ART) has no benefit over expectant
management with regard to clinical pregnancy rate.34 For
advanced endometriosis, expert consensus recommends IVF to
reduce time to pregnancy, reserving surgery for women who
present with larger or symptomatic endometriomas.5 16

Controlled ovarian stimulation for IVF does not increase
recurrence of endometriosis.4

If endometriomas are surgically removed, this should be by
cystectomy rather than fenestration/coagulation or laser ablation
since a systematic review has shown that this reduces symptom
recurrence and improves pregnancy rates.35

Potential future treatments for infertility
associated with endometriosis
Novel treatments under development or clinical trials include
immunotherapies and aromatase inhibitors. Immunotherapies
target aberrantly expressed tissue factor on the endometriotic
endothelium to reduce vascularisation. Future treatments could
include targeting altered molecular pathways in endometriosis
and correcting epigenetic changes such as abnormal methylation
or replacing damaged endometrium with stem cell
treatments.28 29 36

What happens if endometriosis recurs
after treatment and can recurrence be
prevented?
Endometriosis is a chronic disease, and prospective data indicate
that recurrence after surgery ranges from 10-50% at one year
and increases over time.37

Pain from endometriosis might become chronic even when
visible disease has been removed. Several medical treatments
have been trialled after surgery to maintain the beneficial effects
of surgery on symptoms. A systematic review has shown that
use of oral contraceptives can reduce pain after surgery and
reduce recurrence of endometriomas and is as effective and
better tolerated than gestrinone, mifepristone, or GnRH agonists
without hypoestrogenic side effects.38 A randomised controlled
trial has shown that the efficacy of the levonorgestrel releasing
intrauterine system (Mirena) is comparable with GnRH agonists
in the relief of chronic pelvic pain after surgery for
endometriosis.39 A systematic review has shown that Mirena is
effective at preventing recurrence of symptoms after surgery
and does not negatively affect bone or metabolic parameters.40
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Information resources for patients

Patient.co.uk (www.patient.co.uk/showdoc/23068733/)—provides a useful overview about the symptoms of endometriosis, the difficulties
in diagnosis, and the range of medical and surgical treatment options
Besthealth (http://besthealth.bmj.com/x/topic/392785/essentials.html)—a site for both patients and doctors, it provides comprehensive
and research based information of the symptoms, diagnosis, and treatments of endometriosis. It also provides women with some possible
questions that might be helpful to guide discussions with their doctor
Endometriosis UK (www.endo.org.uk/)—a charity that provides support and information for women with endometriosis. There is a joining
fee, but this provides access to a newsletter and a social media community
The Endometriosis SHE Trust UK (www.shetrust.org.uk/)—a charity that offers information on symptoms, diagnosis, and treatment of
endometriosis
Endometriosis NZ (www.nzendo.co.nz/)— a charity raising funds to support women with endometriosis. It provides information about
the possible cause, symptoms, diagnosis, and treatments for endometriosis. It also provides a telephone support line

Tips for non-specialists

Endometriosis should be suspected in women with persistent pelvic pain that interferes with normal life and that has poorly responded
to hormonal suppression (combined oral contraceptive), or where there is dyspareunia, pain with bowel opening (not relieved by defecation
as in irritable bowel syndrome) or pain on micturition, lower back pain that is not from other conditions such as urinary tract infection or
musculoskeletal pain. Pelvic examination might reveal nodules, masses, and tenderness that can be suggestive of endometriosis
Transvaginal ultrasonography can identify ovarian endometriotic cysts
CA 125 levels, magnetic resonance imaging, and computed tomography are not recommended as initial investigations but might be of
value as part of investigations before surgery
Patients with suspected endometriosis should be referred to an appropriate specialist clinic if treatment of primary dysmenorrhoea with
oral contraceptives and analgesia has failed and if there is persistent pain requiring regular analgesia leading to days off school or work.
Infertility associated with pelvic pain and women with recurrence of pain after treatment of their endometriosis need appropriate secondary
or tertiary care referral

Unanswered clinical questions

What is the natural course of pain associated with endometriosis?
Which is more effective: medical or surgical treatment?
Does dysmenorrhoea in adolescence increase the risk of endometriosis later?
Does early treatment of disease alter progression?
What mediates the relation between endometriosis and infertility?
What is the relation between endometriosis and adenomyosis?
Does the long term use of the hormonal drugs to suppress endometriosis reduce recurrence?
What is the benefit of laparoscopic surgery for rectovaginal disease?
Should endometriomas be removed before fertility treatment?
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Tables

Table 1| Common clinical presentations of endometriosis

Alternative diagnoses to endometriosisSymptom

Adenomyosis, physiologicalChronic painful periods

Psychosexual problems, vaginal drynessPainful sex (deep dyspareunia)

CystitisPainful micturition

Constipation, anal fissurePainful defecation (dyschezia)

Irritable bowel syndrome, neuropathic pain, adhesionsChronic lower abdominal pain

Musculoskeletal strainChronic lower back pain

Benign and malignant ovarian cysts, hydrosalpingesAdnexal masses

Other causes of infertilityInfertility
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Table 2| Medical treatment for pain associated with endometriosis*

NotesAdverse events
Length of treatment

recommendedMechanism of actionDrug

Oral or intramuscular (depot)Weight gain, bloating, acne,
unscheduled bleeding

Long termOvarian suppressionContinuous progestogens

Adverse effects on lipid profilesWeight gain, bloating, acne,
hirsutism, skin rashes

6-9 monthsOvarian suppressionDanazol

Can be used to continuouslyNausea, headachesLong termOvarian suppressionOral contraceptive

By injection or nasal sprayVasomotor symptoms, vaginal
dryness, sleep disturbance

6 monthsOvarian suppressionGonadotrophin releasing
hormone analogue

Amenorrhoea common after
prolonged use

Unscheduled bleedingLong termEndometrial suppression and
some ovarian suppression

Levonorgestrel intrauterine
system

*Decision about medical treatment will depend on patient choice, available resources, plans for fertility, and symptoms. Side effect profile might influence choice.
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Table 3| Treatment options for infertility associated with endometriosis

NoteFertility ratesSuitable forOption

Unsuitable for severe diseaseLess than those after laparoscopic surgery (odds
ratio 1.64)

Mild-moderate
endometriosis

Expectant management

Delay pregnancy with no benefitContraceptive during use. No improvement on
subsequent fertility

NilHormonal treatments to suppress
ovulation

Laparoscopic surgery is more cost
effective, shorter hospital stay, shorter
recovery compared with laparotomy

Insufficient evidence to recommend in severe
disease. Improved fecundity in mild disease

Mild-severe endometriosisSurgical treatment

Endometrioma resection increases spontaneous
pregnancy rate in women with infertility

EndometriomasSurgical treatment

Does not improve surgical outcome or fecundity rateAll diseasePreoperative or postoperative ovarian
suppression

Evidence does not support efficacy in
severe disease

Can improve fecundity if anatomy not supported5Mild-moderate
endometriosis

Superovulation and intrauterine
insemination

Removal of endometriomas before ART
does not increase pregnancy rate18

Most effective treatment for infertility associated with
endometriosis

All diseaseAssisted reproductive technology (ART)

Not effective in women with
endometriomas18

More pregnancies after prolonged ovarian
suppression

All diseaseProlonged ovarian suppression with
GnRH agonist before ART
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Literature review current through: Jun 2016. | This topic last updated: May 03, 2016. 
INTRODUCTION — Postmenopausal bleeding (PMB) refers to any uterine bleeding in a 
menopausal woman (other than the expected cyclic bleeding that occurs in women taking cyclic 
postmenopausal hormone therapy). It accounts for about 5 percent of office gynecology visits [1]. 
All postmenopausal women with unexpected uterine bleeding patients should be evaluated for 
endometrial carcinoma since this potentially lethal disease will be the cause of bleeding in 
approximately 10 percent (range 1 to 25 percent, depending upon risk factors) [2]. However, the 
most common cause of bleeding in these women is atrophy of the vaginal mucosa or endometrium 
[3]. In the early menopausal years, endometrial hyperplasia, polyps, and submucosal fibroids are 
also common etiologies [4]. 
INCIDENCE — Vaginal bleeding occurs in approximately 4 to 11 percent of postmenopausal 
women [5-8]. The incidence of bleeding appears to correlate with time since menopause, with the 
likelihood of bleeding decreasing over time. As an example in a study that asked 271 
postmenopausal women to complete a daily record, the estimated incidence of bleeding fell from 
409/1000 person-years immediately after the first 12 months of amenorrhea following menopause 
to 42/1000 person-years more than three years after menopause [5].  
ETIOLOGY — Abnormal bleeding noted in the genital area is usually attributed to an intrauterine 
source, but may actually arise from the cervix, vagina, vulva, or fallopian tubes, or be related to 
ovarian pathology. The origin of bleeding can also involve non-gynaecologic sites, such as the 
urethra, bladder, anus/rectum/bowel, or perineum. Cervical stenosis may inhibit egress of blood 
from the uterine cavity; haematometra may result. 
The differential diagnosis of bleeding in postmenopausal women is less broad than that for 
abnormal bleeding in premenopausal women since the various causes of anovulation are not 
relevant. In a study of 1220 consecutive women with uterine bleeding, all cancers were diagnosed 
in postmenopausal (7 percent) or perimenopausal (1 percent) women [9]. Among the 454 (37 
percent) postmenopausal women, final diagnoses included: carcinoma (6.6 percent); atypical 
hyperplasia (0.2 percent); hyperplasia without atypia (2.0 percent); polyp (37.7 percent); fibroid 
(6.2 percent); proliferative/secretory (14.5 percent); hypotrophy/atrophy (30.8 percent).  
By comparison, two studies determined the background prevalence of endometrial pathology in 
asymptomatic postmenopausal women by evaluating gynecologically asymptomatic breast cancer 
patients prior to administration of adjuvant therapy. Both studies reported the baseline risk of an 
endometrial abnormality in this group was 17 to 18 percent [10,11]. As with symptomatic women, 
the most common abnormalities were atrophy and polyps. 
Atrophy — Hypoestrogenism causes atrophy of the endometrium and vagina. In the uterus, the 
collapsed, atrophic endometrial surfaces contain little or no fluid to prevent intracavitary friction 
[12]. This results in microerosions of the surface epithelium and a subsequent chronic inflammatory 
reaction (chronic endometritis), which is prone to light bleeding or spotting. 
Classic vaginal findings of atrophy include a pale, dry vaginal epithelium that is smooth and shiny 
with loss of most rugation. If inflammation is present, additional findings may include patchy 
erythema, petechiae, blood vessels visible through the thinned out epithelium, friability, bleeding, 
and discharge..) 
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Cancer — Approximately 5 to 10 percent of women with postmenopausal vaginal bleeding have 
endometrial cancer [2,13-17]. The incidence of cancer as a cause of uterine bleeding increases 
with increasing age and adenocarcinoma of the endometrium is the most common genital cancer 
in women over 45 years of age.  
A model that used clinical history alone to predict the risk of endometrial cancer in post- or peri-
menopausal women with abnormal uterine bleeding found that nulliparous women over the age of 
70 with diabetes mellitus had an 87 percent risk of complex hyperplasia or endometrial cancer 
compared to 3 percent in women without these characteristics [18]. Sarcomas of the uterus 
constitute only 3 to 5 percent of all uterine tumors and may present with postmenopausal bleeding. 
These cancers arise from the stroma of the endometrium (endometrial stromal sarcomas) or the 
myometrium. They may look and feel like benign leiomyomas. Endometrial histology may be 
normal; diagnosis requires a hysterectomy.  
Fallopian tube or ovarian cancer can cause postmenopausal uterine bleeding. Cervical and vaginal 
cancers typically present with vaginal bleeding. Vulvar cancers are not associated with bleeding 
until they are advanced. (Refer to individual topic reviews for each cancer.) 
Choriocarcinoma is a rare cause of uterine bleeding in menopausal women [19,20]. 
Polyps — Polyps are benign endometrial growths of unknown etiology that are a common cause 
of perimenopausal and early postmenopausal uterine bleeding. Growth of polyps can be 
stimulated by estrogen therapy or tamoxifen. 
Postmenopausal hormone therapy — Many postmenopausal women who take estrogen 
therapy develop vaginal bleeding; the frequency depends upon the regimen used.  
Endometrial hyperplasia — Endometrial hyperplasia may manifest clinically as uterine bleeding. 
Since postmenopausal women should be estrogen deficient, endometrial hyperplasia at this time 
is abnormal and requires an explanation. Endogenous estrogen production from ovarian or adrenal 
tumors or exogenous estrogen therapy are possible causes. Obese women also have high levels 
of endogenous estrogen due to the conversion of androstenedione to estrone and the 
aromatization of androgens to estradiol, both of which occur in peripheral adipose tissue.  
Leiomyomata uteri — Leiomyomata uteri (fibroids) are the most common pelvic tumors in 
women. The prevalence in postmenopausal women is one-tenth that of premenopausal women, 
thus they are a potential, but uncommon, cause of uterine bleeding in menopausal women [21]. 
The diagnosis of a uterine sarcoma should be considered in postmenopausal women with 
presumed uterine leiomyomas producing symptoms; the incidence of sarcoma is higher in this 
group, but is still small. (See  
Adenomyosis — Adenomyosis is a benign histologic finding of the uterus in which endometrial 
glands are infiltrating into the myometrial wall. It can cause pain and menorrhagia during the 
reproductive years. The diagnosis may be suspected by ultrasound or magnetic resonance 
imaging, but can only be confirmed by pathologic examination following hysterectomy [22]. 
Symptomatic adenomyosis does not occur after menopause in the absence of postmenopausal 
hormone therapy.  
Disease in adjacent organs — Inflammation of neighboring organs, such as diverticulitis, can 
occasionally cause a corresponding inflammation of the female upper genital tract. A ruptured 
sigmoid diverticulum may fistulize into the uterus and present as uterine bleeding, discharge, and 
endometritis. 
Diseases of the urethra (eg, urethritis), bladder (eg, cancer or urinary tract infection), and bowel 
(eg, inflammatory bowel disease or hemorrhoids) may cause bleeding that is mistaken for genital 
tract bleeding. These disorders should be considered and evaluated for in patients with bleeding 
in whom there is no obvious genital tract etiology. A radiograph of the pelvis to rule out fracture 
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should be considered when there is genital bleeding after trauma, especially in a postmenopausal 
woman with osteoporosis. 
Post radiation therapy — Vaginal bleeding can be a late effect of radiation therapy [23]. 
Obliterative endarteritis and the vascular narrowing of aging and arteriosclerosis lead to 
devascularization of the radiated tissues. Tissue necrosis causes viscus perforation, tissue 
sloughing, and bleeding. Hemorrhagic cystitis and proctitis can lead to significant blood loss. 
Vaginal vault necrosis may cause uncontrolled bleeding and pain. 
Anticoagulant therapy — Use of anticoagulants may cause uterine bleeding. 
Herbal and dietary supplements — Soy and other phytoestrogens in large doses may be 
associated with stimulation of the endometrial lining [24]. One series reports the association of soy 
with polyp and leiomyoma growth [25]. A randomized trial of 376 postmenopausal women who 
received soy versus placebo showed a significant increase in endometrial hyperplasia over a five-
year period [26]. 
Infection — Endometritis is an uncommon cause of postmenopausal bleeding. In the developing 
world, however, endometrial tuberculosis may present as postmenopausal bleeding [27-29]. (See 
DIAGNOSTIC EVALUATION — The primary goal in the diagnostic evaluation of postmenopausal 
women with uterine bleeding is to exclude malignancy since age is a significant risk factor for this 
disorder. 
The following discussion applies only to women who are NOT taking postmenopausal hormone 
therapy.  
History and physical examination — Information that is important in the history includes the 
following: 

●When did the bleeding start?
●Were there precipitating factors, such as trauma?
●What is the nature of the bleeding (temporal pattern, duration, postcoital, quantity)?
●Are there any associated symptoms such as pain, fever, or changes in bladder or bowel
function?
●What is the medical history and are any medications being taken (eg, hormones,
anticoagulants)?
●Are any soy-containing herbal or dietary supplements being taken?
●Is there a family history of breast, colon, and endometrial cancer?

The answers to these questions may help to direct the clinician toward one of the major categories 
of abnormal bleeding: neoplasm; atrophy; medication; foreign body. As an example, obesity, 
diabetes mellitus, and use of tamoxifen are risk factors for endometrial cancer; vaginal dryness 
and soreness with dyspareunia and bleeding after intercourse suggest atrophy; and a foreign body 
may be the source of bleeding in a woman who uses a pessary. 
The patient’s body mass index (BMI) should be calculated, since obesity is a risk factor for 

endometrial cancer 
Thorough physical examination of the external and internal anatomy of the female genital tract is 
important. The focus of the evaluation is to determine the bleeding site; to note any suspicious 
lesions, lacerations, or foreign bodies; and to assess the size, contour, and tenderness of the 
uterus. Lower genital tract (vulva, vagina, exocervix) causes of bleeding can usually be excluded 
by a normal physical examination. 
In addition, a general examination should be performed to look for signs of systemic illness (eg, 
hepatitis, renal disease, splenomegaly). 
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Endometrial evaluation — Either endometrial biopsy or transvaginal ultrasound can be used as 
an initial test for evaluating the endometrium. A detailed discussion of these tests for evaluation of 
the endometrium can be found at the end. 
We suggest endometrial biopsy as the initial diagnostic test for women with postmenopausal 
bleeding due to its high sensitivity, low complication rate, and low cost. If a cause for the bleeding 
is determined, then further management depends upon the clinical diagnosis. However, 
endometrial biopsy is not a sensitive technique for diagnosing structural abnormalities, such as 
polyps. 
Transvaginal ultrasound examination is an acceptable initial test as an alternative to endometrial 
sampling in postmenopausal women who cannot tolerate office biopsy and in women in whom 
evaluation for uterine pathology (eg, polyp, leiomyoma) or of the adnexa is indicated [30-32]. 
Endometrial cancer can reasonably be excluded by ultrasound in postmenopausal women with a 
thin (≤4 mm), homogeneous endometrium. Endometrial biopsy is required if: 

●The endometrial lining is thicker than 4 mm 
●The endometrium shows diffuse or focal increased echogenicity (heterogeneity) 
●The endometrium is not adequately visualized 
●The woman has persistent bleeding. 

Persistent bleeding can be a sign of endometrial cancer even when the endometrial thickness is 
less than 4 to 5 mm since a thin or indistinct endometrial stripe does not reliably exclude type 2 
endometrial cancer [33,34]. Therefore, women with persistent bleeding should be evaluated 
further. 
Cervical cytology — The mean age of cervical cancer diagnosis is 52.2 years; the distribution of 
cases is bimodal, with peaks at 35 to 39 years and 60 to 64 years [35]. All women need cervical 
cancer screening as part of the evaluation of abnormal bleeding, as it can be difficult to distinguish 
between endocervical and upper uterine bleeding. Any visible lesion needs to be biopsied, even if 
the cytology is normal.  
MANAGEMENT — In postmenopausal women, uterine bleeding is usually light and self-limited. 
Exclusion of cancer is the main objective; therefore, treatment is usually unnecessary once cancer 
(or premalignant histology) has been excluded. 
If a benign lesion is discovered, it can be treated, as appropriate, if symptoms are bothersome. 
Malignant lesions are evaluated and treated according to standard guidelines. 
SUMMARY AND RECOMMENDATIONS 

●Postmenopausal bleeding refers to any uterine bleeding in a menopausal woman (other 
than the expected cyclic bleeding that occurs in women taking cyclic postmenopausal 
hormone therapy). 
●Endometrial atrophy and endometrial polyps are the most common causes of 
postmenopausal bleeding. Endometrial carcinoma is the cause in about 5 to 10 percent 
of patients.  
●The primary goal in the diagnostic evaluation of postmenopausal women with uterine 
bleeding is to exclude malignancy. Either endometrial biopsy or transvaginal ultrasound 
can be used as an initial test for evaluating the endometrium.  
●Uterine bleeding in postmenopausal women is usually light and self-limited. Exclusion 
of cancer is the main objective; therefore, treatment is usually unnecessary once cancer 
has been excluded. Further diagnostic evaluation is indicated for recurrent or persistent 
bleeding. 

Evaluation of the endometrium for malignant or premalignant disease 
Author - Sarah Feldman, MD, MPH 
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INTRODUCTION — Evaluation of the endometrium is the key component in the diagnostic 
evaluation of women suspected of endometrial cancer or a premalignant endometrial lesion. An 
endometrial sampling procedure is the gold standard for diagnostic evaluation of women with 
abnormal uterine bleeding in whom endometrial hyperplasia or carcinoma is a possibility  
Endometrial biopsy — The development of equipment and techniques for office-based 
endometrial biopsy has generally replaced the need for diagnostic dilation and curettage (D&C) 
performed in the operating room [1]. Advantages of office biopsy include: 

●Minimal to no cervical dilation is required. 
●Local or no anesthesia is generally required. 
●Performing the procedure in an office setting is less expensive than a procedure in the 
operating room. 

There is an excellent correlation between the histopathology of endometrial specimens taken by 
biopsy instruments in the office and D&C [2-4]. However, since less than 50 percent of the 
endometrium is sampled, malignancy can be missed (table 2). Despite some limitations, numerous 
studies have shown that the endometrium is adequately sampled with biopsy techniques: 

●A meta-analysis of 39 studies involving 7914 women compared the results of 
endometrial sampling with histopathology at D&C, hysteroscopy, and/or hysterectomy 
[5]. The significant findings from this analysis were: 

•The Pipelle device was more sensitive for the detection of endometrial cancer and 
atypical hyperplasia than all other sampling devices. 
•The sensitivity for the diagnosis of endometrial cancer (by Pipelle) in 
postmenopausal women was 99.6 percent and in premenopausal women was 91 
percent. The sensitivity for the diagnosis of atypical endometrial hyperplasia was 81 
percent. 
•The specificity for all endometrial biopsy devices for the diagnosis of endometrial 
carcinoma was 98 to 100 percent. 
•Fewer than 5 percent of patients had an insufficient or no sample. 

●Another meta-analysis assessed the accuracy of outpatient endometrial biopsy in the 
diagnosis of endometrial cancer [6]. The posttest probability of endometrial cancer after 
a positive test was 82 percent (95% CI, 60 to 93 percent), and after a negative test it was 
0.9 percent (95% CI, 0.4 to 2.4 percent). In this analysis, 15 percent (138 of 945) of 
specimens were inadequate (no sample or insufficient tissue for assessment), and one 
case of cancer was subsequently found among these patients. 

All sampling devices perform better when pathology is global rather than focal; this has been 
demonstrated repeatedly in multiple studies. As an example, the importance of the volume of 
disease was illustrated in a study of 65 patients with known cancer who underwent Pipelle biopsy 
prior to hysterectomy [7]. Endometrial sampling was most reliable when at least one-half of the 
endometrium was affected by disease. Five patients had tumors present only in an endometrial 
polyp. 
For this reason, additional endometrial assessment should be performed if abnormal uterine 
bleeding persists after a "benign" endometrial biopsy [8]. Benign endometrial histology includes 
atrophy (absence of a hormonal effect), proliferative endometrium (estrogen effect), secretory 
endometrium (progestin effect), disordered or dyssynchronous endometrium (implies irregular 
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shedding of the endometrium secondary to unopposed estrogen), and endometritis. Further 
endometrial assessment should also be considered when the endometrial biopsy is nondiagnostic, 
but a high suspicion of cancer remains [9]. Nondiagnostic biopsies may be associated with polyps, 
fibroids, endometrial cancer, or other lesions occupying an area of the uterus that was not sampled. 
Additional endometrial assessment may include a combination of repeat endometrial biopsy or 
D&C hysteroscopy combined with transvaginal ultrasonography (TVUS).  
If endometrial biopsy does not yield sufficient tissue for pathological diagnosis, then the clinical 
setting should dictate further management. We suggest TVUS if the woman is postmenopausal 
and the bleeding has not been persistent; a thin endometrial stripe in this setting is most consistent 
with atrophy and does not require further invasive studies. A thick endometrial stripe, persistent 
bleeding, or bleeding in women who are in the menopausal transition or are postmenopausal 
should be followed by additional endometrial sampling, such as hysteroscopy with curettage. 
The diagnosis of early-grade endometrial cancer by pathologic evaluation is sometimes 
controversial, as the distinction between high-grade precancers and cancer may be unclear, and 
different examiners may have different opinions regarding the diagnosis. If there is a management 
decision that may be affected by this distinction, additional slide review or additional markers may 
be requested. 
Dilation and curettage — As discussed above, endometrial biopsy in the office has generally 
replaced diagnostic D&C, but there is still a role for this procedure for some women. Indications 
for diagnostic D&C include: 

●When a patient is not able to tolerate an office endometrial biopsy (eg, due to pain or 
anxiety) 
●After a nondiagnostic office biopsy in women who are at high risk of endometrial 
carcinoma 
●After benign histology on office biopsy in women who have persistent abnormal uterine 
bleeding 
●When there is insufficient tissue for analysis on office biopsy 
●When cervical stenosis prevents the completion of an office biopsy 
●When a concomitant operative procedure, such as laparoscopy, is deemed necessary 

Hysteroscopy — Hysteroscopy provides direct visualization of the endometrial cavity, thereby 
allowing targeted biopsy or excision of lesions identified during the procedure. However, 
hysteroscopy requires more skill and is more costly and invasive than most other modalities of 
endometrial assessment [9]. 
Patients who have one of the indications above and who proceed to diagnostic D&C should also 
be consented for diagnostic hysteroscopy at the same time. Multiple studies have shown that 
hysteroscopy can aid in the detection of focal lesions of the endometrial lining that may be missed 
by D&C alone [10,11]. However, in one large study of 1286 women, endometrial cancer was 
missed in 10 women (34.5 percent) using hysteroscopy alone [12]. Therefore, for women at risk 
for endometrial cancer, we advise performing both procedures (visualization and biopsy). This is 
consistent with guidelines from the Society of Gynecologic Oncologists that advises that when 
hysteroscopy is used, biopsy should be performed of any discrete lesions as well as of the random 
background endometrium [13]. Small polyps can usually be removed at the same time. 
The decision as to whether to perform a diagnostic hysteroscopy in the operating room or in the 
office depends upon provider preference and equipment, the indications for the procedure, and 
patient comfort/preference. The option of operative/therapeutic hysteroscopy should also be 
discussed with the patient. Because therapeutic hysteroscopy involves greater risk than diagnostic 
hysteroscopy [14], its use should be reserved for women at low risk of endometrial cancer, and in 

https://www.uptodate.com/contents/evaluation-of-the-endometrium-for-malignant-or-premalignant-disease/abstract/9
https://www.uptodate.com/contents/evaluation-of-the-endometrium-for-malignant-or-premalignant-disease/abstract/9
https://www.uptodate.com/contents/evaluation-of-the-endometrium-for-malignant-or-premalignant-disease/abstract/10,11
https://www.uptodate.com/contents/evaluation-of-the-endometrium-for-malignant-or-premalignant-disease/abstract/12
https://www.uptodate.com/contents/evaluation-of-the-endometrium-for-malignant-or-premalignant-disease/abstract/13
https://www.uptodate.com/contents/evaluation-of-the-endometrium-for-malignant-or-premalignant-disease/abstract/14


7 
 

whom the value of hysteroscopic resection of a lesion is clear (ie, heavy bleeding in a 
premenopausal woman who desires to maintain her fertility). 
Patients in whom a diagnosis of cancer is possible should have a diagnostic procedure followed 
by definitive treatment 
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History and Background  

With the gradual increase in life expectancy in developed countries over the past century, obstetrician-

gynecologists are expected to be familiar with disorders of the elderly population. Pelvic organ 

prolapse (POP) and urinary incontinence (UI) are common conditions affecting many adult women 

today.  

Pelvic organ prolapse is the abnormal descent or herniation of the pelvic organs from their normal 

attachment sites or their normal position in the pelvis. The pelvic structures that may be involved 

include the uterus (uterine prolapse) or vaginal apex (apical vaginal prolapse), anterior vagina 

(cystocele), or posterior vagina (rectocele). Many parous women may have some degree of prolapse 

when examined; however, most prolapses are not clinically bothersome without specific pelvic 

symptoms, and they may not require an intervention.  

Pelvic organ prolapse and its consequences have been reported since 2000 BC. Hippocrates described 

numerous nonsurgical treatments for pelvic organ prolapse. From the early 1800s through the turn of 

the century, various surgical approaches have been described to correct pelvic organ prolapse.  

Pelvic organ prolapse is a defect of a specific vaginal segment characterized by descent of the vagina 

and associated pelvic organ. Patients may present with varying degrees of prolapse. In the most severe 

case (complete pelvic organ prolapse), the pelvic organ protrudes completely through the genital 

hiatus. In such cases of pelvic relaxation, multiple defects are associated in the anterior, lateral, 

posterior, and apical compartments.  

Epidemiology - Frequency  

The exact prevalence of pelvic organ prolapse is difficult to determine. However, the lifetime risk of 

requiring at least 1 operation to correct incontinence or prolapse is estimated at approximately 11%. 

[1] About 200,000 inpatient procedures are performed annually in the United States. [2]  

Etiology  

Pelvic floor defects may be created because of childbirth and are caused by the stretching and tearing 

of the endopelvic fascia and the levator muscles and perineal body. Pregnancy itself, without vaginal 

birth has been sited as a risk factor as well.  

A study by Handa et al suggests that vaginal birth and operative vaginal birth increase an individual’s 

risk for urinary incontinence and pelvic organ prolapse 510 years after delivery when compared with 

cesarean delivery without labor. [3] Partial pudendal and perineal neuropathies are also associated 

with labor. [4] Impaired nerve transmission to the muscles of the pelvic floor may predispose the 

muscles to decreased tone, leading to further sagging and stretching. Therefore, multiparous women 

are at particular risk for pelvic organ prolapse.  

Genital atrophy and hypoestrogenism also play important contributory roles in the pathogenesis of 

prolapse. However, the exact mechanisms are not completely understood.  

Prolapse may potentially result from pelvic tumors, sacral nerve disorders, and diabetic neuropathy. 

Other medical conditions that may result in prolapse are those associated with increases in intra-

abdominal pressure (eg, obesity, chronic pulmonary disease, smoking, constipation). Certain rare 
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abnormalities in connective tissue (collagen), such as Marfan disease, have also been linked to 

genitourinary prolapse. [5]  

A thorough evaluation and definition of all support defects is of critical importance because most 

women with pelvic organ prolapse have multiple defects.  

In a 1999 study of Swedish women aged 2059 years, Samuelsson and colleagues found that, although 

signs of pelvic organ prolapse are frequently observed, the condition seldom causes symptoms. [7] 

Minimal pelvic organ prolapse generally does not require therapy because the patient is usually 

asymptomatic. However, vaginal or uterine descent at or through the introitus can become 

symptomatic.  

Symptoms of pelvic organ prolapse may include a sensation of vaginal fullness or pressure, sacral back 

pain with standing, vaginal spotting from ulceration of the protruding cervix or vagina, coital difficulty, 

lower abdominal discomfort, and voiding and defecatory difficulties. Typically, the patient feels a 

bulge in the lower vagina or the cervix protruding through the vaginal introitus.  

Indications for treatment 

Identification of concomitant pelvic defects before surgery facilitates simultaneous repair of other 

defects and minimizes the chance for recurrence.  

Optimally, surgeons should plan the most appropriate procedures necessary to correct all defects in 

the same surgical setting. When a patient presents with complaints of pelvic organ prolapse, a detailed 

history and a site specific assessment of all pelvic floor defects are critical to the evaluation. Patients 

are often referred for asymptomatic prolapse. Shull's axiom that "the asymptomatic patient cannot 

be made to feel better by medical or surgical therapy" provides good advice. [8] The gynecologist's 

responsibility is to address the individual needs and wishes of the patient. Quality of life assessment 

by standardized questionnaires (eg, Pelvic Floor Distress Inventory – short form 20, Pelvic Floor Impact 

Questionnaire – short form 7, Pelvic Organ Prolapse/Urinary Incontinence Sexual Function 

Questionnaire – PISQ 12) are also helpful in determining appropriate treatment.  

A detailed sexual history is crucial, and focused questions or questionnaires should include quality of 

life measures. Voiding difficulties and urinary frequency, urgency, or incontinence are common 

symptoms associated with pelvic organ prolapse. If present, these symptoms should be investigated 

because advanced prolapse may contribute to lower urinary tract dysfunction, including 

hydronephrosis and obstructive nephropathy.  

Surgery for the correction of incontinence may also be less successful in patients with pelvic organ 

prolapse. [9] Voiding dysfunction is also common for some patients with advanced degrees of pelvic 

organ prolapse because they may often have concomitant descent of the anterior vaginal wall. An 

anatomic kinking of the urethra may cause obstructive voiding and urinary retention. The preoperative 

evaluation should include determination of the post-void residual urine volume to exclude obstruction 

as a consequence of urethral kinking or incomplete emptying secondary to poor bladder contractility. 

Patient Evaluation 

A thorough preoperative assessment can prevent many postoperative complications. The author has 

previously reported on a series of patients with significant anterior vaginal wall prolapse who 

exhibited urinary retention. Each patient underwent preoperative prolapse reduction testing using a 

pessary. This test was found to have high sensitivity, specificity, and positive predictive value for the 

postoperative cure of urinary retention. In this series, reconstructive pelvic surgery cured most 

patients with urinary retention problems. [10] Note significant medical history (eg, obesity, asthma, 
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longterm steroid use) that may have contributed to prolapse or urinary incontinence. If possible, 

attempting to correct some of these problems before any surgical treatment may be wise.  

Recurrences may be more likely if such conditions are not addressed. A site specific physical evaluation 

is essential. Methods for noting pelvic floor relaxation include (1) the Baden halfway system, (2) the 

International Continence Society (ICS) classification using the Pelvic Organ Prolapse Quantification 

(POPQ) system, and (3) the revised New York Classification (NYC) system. [11, 12, 13]  

Most clinicians routinely use the ICS classification (POPQ) system, which is classified as follows: Stage 

0  No prolapse Stage I  Descent of the most distal portion of prolapse is more than 1 cm above the 

level of the hymen. Stage II  Maximal descent of prolapse is between 1 cm above and 1 cm below the 

hymen. Stage III  Prolapse extends more than 1 cm beyond the hymen, but no more than within 2 cm 

of the total vaginal length. Stage IV  Total or complete vaginal eversion  

Evaluate the patient in both the lithotomy and standing positions, during relaxation, and during 

maximal straining. To perform the evaluation, place a standard double bladed speculum in the vaginal 

vault to visually examine the vagina and cervix. The speculum is removed and taken apart, leaving only 

the posterior blade, which is then replaced into the posterior vagina, allowing visualization of the 

anterior wall. The monovalve speculum is then everted to view the posterior wall. Note the point of 

maximal descent of the anterior, lateral, and apical walls in relation to the ischial spines and hymen. 

Next, place 2 fingers into the vagina such that each finger opposes the ipsilateral vaginal wall, and ask 

the patient to bear down. After evaluating the lateral vaginal support system, assess the apex (cervix 

and apical vagina). Repeat the examination with the patient standing and bearing down to note the 

maximum descent of the uterine prolapse. Next, grade the strength and quality of pelvic floor 

contraction, asking the patient to tighten the levators around the examining finger. Assess the external 

genitalia, noting estrogen status, diameter of the introitus, and length of perineal body.  

Perform a careful bimanual examination and note uterine size, mobility, and adnexa. Lastly, perform 

a rectal examination, assessing the external sphincter tone and checking for the presence of rectocele 

or enterocele. When the patient has significant anterior vaginal wall prolapse (cystocele), it is 

important to exclude the development of postoperative potential incontinence (PI) prior to 

management of pelvic organ prolapse.  

Relevant Anatomy 

Knowledge of the anatomy of the pelvis is essential to understanding prolapse. Teleologic reasoning 

aids in the understanding of pelvic organ prolapse. The pelvic floor evolved in primates, particularly 

humans, who as bipeds spend most of their waking hours in the upright position. As the name 

suggests, the floor of the pelvis is the lowest boundary on which all the pelvic and abdominal contents 

rest. The pelvic floor is composed of a sling of several muscle groups (levators) and ligaments 

(endopelvic fascia) connected at the perimeter to the 360° ovoid bony pelvis.  

Furthermore, knowledge of the biaxial orientation of the vagina and uterus is critical to understanding 

the anatomic and functional relationships and to proper surgical restoration of the pelvic supports. In 

the supine position, the upper vagina is almost horizontal and superior to the levator plate. [18] The 

uterus and apical vagina have 2 principal support systems. Active support is provided by the levator 

ani; passive support is provided by the condensations of the endopelvic fascia (ie, uterosacralcardinal 

ligament complex, pubocervical fascia, rectovaginal septum) and their attachments to the pelvis and 

pelvic sidewalls through the arcus tendineus fascia pelvis. The levator ani muscles are fused posteriorly 

to the rectum and attach to the coccyx. The genital hiatus is the perforation on the pelvic floor through 

which the urethra, vagina, and rectum pass.  



4 

Workup 

 Laboratory Studies

Urine sample, clean midstream to rule out infection in patients with incontinence and prolapse 

BUN, creatinine, glucose, and calcium recommended in patients with compromised renal function, or 

if polyuria is present  

Urine cytology in patients with microscopic hematuria to exclude bladder neoplasm 

 Imaging Studies:

If the uterus is to be preserved, ultrasonographic imaging is strongly recommended. 

Some surgeons have used MRI, contrast radiology, and ultrasonography to describe the nature of the 

support defects.  

Patients with defecatory dysfunction may benefit from defecating proctography and 

proctosigmoidoscopy.  

Colonic transit studies are indicated in patients with motility disorders. 

Dynamic MRI defecography can be used to provide defecatory and high quality soft tissue imaging; 

however, this expensive test has not been shown to change clinical decision making.  

 Diagnostic Procedures

In patients who are planning to undergo LeFort colpocleisis, cervical cytology and either pelvic 

ultrasonography or endometrial biopsy is recommended to rule out endometrial pathology.  

Urodynamic testing can be considered to evaluate urinary incontinence and to rule out potential 

incontinence.  

Cystoscopy is recommended for patients with symptoms of bladder pain, hematuria, or urinary 

urgency/frequency who are not responding to medications.  

Cervical cytology should be considered if cervical screening is not current. 

Medical Therapy 

Nonsurgical (conservative) management of pelvic organ prolapse is recommended by both the Agency 

for Health Care Policy and Research and the ACOG Committee on Practice Bulletins [19] and should 

be attempted before surgery is contemplated. Conservative management confers several advantages: 

it is safe and inexpensive, it is not usually associated with morbidity and mortality, it is minimally 

invasive, it can lead to a high patient satisfaction, and it may be used for patients awaiting surgery or 

patients who are not interested in surgical management.  

Pelvic muscle exercises (PMEs) and vaginal support devices (pessaries) are the main nonsurgical 

treatments for patients with pelvic organ prolapse. Pelvic muscle exercises can improve pelvic floor 

muscle tone and stress urinary incontinence, but in any prospective, randomized trials no evidence 

indicates that improvement of pelvic floor muscle tone leads to regression of pelvic organ 

prolapse.[20]  

Vaginal support devices (pessaries) are manufactured from medicalgrade silicone and are safe, cost-

effective, and minimally invasive options for treating patients with pelvic organ prolapse. A study of 

pessary use showed that 75% of urogynecologists used pessaries as firstline therapy for prolapse. [21] 

Pessary use has few contraindications: lack of patient’s ability to comply with followup and 

instructions (eg, dementia), vaginal fistulas, uterovaginal erosions, and undiagnosed uterovaginal 

bleeding.  
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An important adjunct is application of topical estrogen prior to pessary use, particularly if signs of 

hypoestrogenism (atrophic vaginitis) exist. Once the pessary is in place, continued vaginal estrogen 

cream application (ie, 1or 2 times per week) or application of a vaginal estrogen ring once every 3 

months is indicated, unless estrogen is contraindicated (ie, estrogendependent breast tumors). 

Vaginal erosions are indications for temporary pessary removal and treatment with topical estrogen. 

A study by Cheung et al found that prolapse symptoms and quality of life were improved in women 

with symptomatic stage I to stage III POP using a vaginal pessary in addition to pelvic floor exercises. 

[22] Many different types of pessaries can be used. Pessaries may be classified as supportive (eg, ring),

or spaceoccupying (eg, doughnut, cube, Inflatoball).

The primary reasons for pessary discontinuation, which occurred in 40% of patients, were patient 

inconvenience and inadequate relief of symptoms. In the author’s experience, women with more 

severe degrees of pelvic organ prolapse (stages IIIIV) are more likely to continue pessary treatment 

and women with concomitant stress urinary incontinence symptoms and mild to moderate pelvic 

organ prolapse (stages III) are more likely to undergo surgery. [24] 

 Surgical Therapy 

For patients in whom conservative management has failed, a variety of surgical approaches to correct 

pelvic organ prolapse are available. When planning the appropriate approach, the surgeon must 

consider operative risk, coital activity, and vaginal canal anatomy.  

The following list illustrates variables that must be considered for nonsurgical or surgical decision 

making:  

 Severity of symptoms

 Patient's choice (ie, surgery or no surgery)

 Medical condition and age

 Patient's suitability for surgery

 Presence of other pelvic conditions requiring simultaneous treatment, including urinary or

fecal incontinence

 Presence or absence of urethral hypermobility

 Presence or absence of pelvic floor neuropathy History of previous pelvic surgery

Contraindications 

Contraindications to surgical correction of pelvic organ prolapse are based on the patient's 

comorbidities and her ability to tolerate surgery. Patients with mild pelvic organ prolapse do not 

require surgery because they are usually asymptomatic.  

Surgical Management of Anterior Vaginal Wall Prolapse 

The purpose of anterior vaginal repair, or anterior colporrhaphy, is to plicate the vaginal muscularis 

fascia overlying the bladder (pubocervical fascia) to diminish the bladder and anterior vaginal 

protrusion. Anterior colporrhaphy is indicated especially for patients with a central vaginal defect.  

Surgical Management of Posterior Vaginal Wall Prolapse 

Posterior vaginal repair (posterior colporrhaphy) is performed to repair the posterior vaginal defect, 

usually a rectocele. Traditionally, posterior colporrhaphy has been performed via a transvaginal 

approach and involves posterior colpoperineorrhaphy with levator ani muscle plication.  
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In this surgery, the rectovaginal fascia is plicated in the midline, thus eliminating the posterior vaginal 

protrusion, and the excess vaginal mucosa is excised and repaired with absorbable sutures.  

Transanal repair is performed mainly by colorectal surgeons. This technique involves plication of the 

rectal muscularis fascia and its attachment to the bilateral levator ani muscles.  

Transvaginal posterior vaginal repair is generally recommended over transanal repairs. 

Surgical Management of Apical Vaginal Prolapse and Uterine Prolapse 

 Abdominal approach.

The main abdominal operations performed for apical vaginal prolapse and uterine prolapse are 

abdominal sacral colpopexy and total abdominal hysterectomy with high uterosacral ligament 

suspension. These operations allow fixation of the upper vagina or the uterus to the sacrum, with the 

help of grafts and sutures through the anterior sacral ligament (presacral fascia) at the level of the 

sacral promontory or at S1-S2.  

This procedure may be performed by an open laparotomy or laparoscopic approaches. The graft is 

sutured to the posterior and anterior vaginal wall after the peritoneum covering the vagina is dissected 

from the vaginal wall. The peritoneum covering the sacral promontory is incised and the vascular 

structures are avoided (particularly the common iliac and the middle sacral vessels) by performing 

careful blunt and sharp dissection. The graft is sutured over the anterior sacral longitudinal ligament 

over the S2S3 vertebrae or preferentially over the sacral promontory, thus correcting the apical 

vaginal prolapse. The peritoneum over the presacral space is closed and the graft is peritonealized to 

prevent mesh erosions.  

 Vaginal approach

Vaginal surgery is preferred by many surgeons because the patient may have a shorter recovery time 

and it may take less intraoperative time compared with abdominal surgery. The most common vaginal 

procedures to suspend the prolapsed vaginal apex are: 

 Sacrospinous ligament fixation,

 Modified McCall culdoplasty,

 Iliococcygeus suspension, and

 High uterosacral ligament suspension.

Other procedures 

Vaginal obliterative procedures, partial (LeFort) colpocleisis and total colpocleisis, are indicated for 

patients who are not able to tolerate general anesthesia or long surgical procedures, and who are not 

contemplating sexual activity. These procedures may be performed under local analgesia with 

intravenous sedation or local anesthesia. Since the uterus is retained with partial colpocleisis, 

preoperative uterine evaluation is indicated prior to surgery (see Preoperative Details). With the 

LeFort colpocleisis, a rectangular portion of anterior and posterior vaginal mucosa is removed. The 

anterior pubocervical septum is sutured to the posterior rectovaginal septum using Lembert inverting 

sutures and, as the approximation is continued progressively on each side, the most dependent 

portion of the prolapse is gradually inverted.  

A perineorrhaphy is also usually performed to support the inverted vagina and help prevent pelvic 

organ prolapse recurrence. Total colpocleisis procedures are performed for patients with 

posthysterectomy vaginal vault prolapse. These procedures do not intend to correct an enterocele 

since they are both extraperitoneal procedures. Also, these procedures carry risk of postoperative de 
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novo stress urinary incontinence, and thus a concomitant antiincontinence procedure may be 

performed in atrisk patients prior to closing the vagina.  

Pre-operative Details 

In most patients, surgery for pelvic organ prolapse repair is an elective procedure. Pre-operatively, a 

thorough discussion with the patient should lead to patient acknowledgment of the possibility of 

incomplete resolution or recurrence of pelvic organ prolapse and complications of surgery (eg, injury 

to bladder, urinary dysfunction, urinary retention, possible need for prolonged catheterization). The 

vaginal tissue wall may be optimized with vaginal estrogen for 12 months prior to the surgery.  

Women with pelvic organ prolapse and pelvic pain and sexual dysfunction need to be counseled that, 

while pelvic organ prolapse surgery repairs the anatomic vaginal defect, surgery does not necessarily 

lead to relief of pelvic pain or improvement of sexual function. The choice of procedure depends 

largely on the surgeon's experience and preference, but other factors to consider are the patient's 

general health status, degree and type of pelvic organ prolapse, need for preservation or restoration 

of coital function, concomitant intrapelvic disease, and desire for preservation of menstrual and 

reproductive function.  

Patients who wish to retain their uterus and who are not candidates for prolonged general anesthesia 

(eg, patients with worsening cardiac function), may undergo a Manchester Repair or a LeFort 

colpocleisis.  

A Papanicolaou test, ultrasonography, and endometrial biopsy should be performed prior to surgical 

repair to rule out any pathology.  

Intraoperative Details 

The pelvic surgeon’s challenge is to recreate normal anatomy while maintaining normal genitourinary 

function. Intraoperatively, gynecologic surgeons may reassess the anatomy, noting the strength and 

consistency of the various support structures (eg, uterosacral ligaments). If these structures are weak, 

stronger reattachment sites may be used for the correction of the pelvic organ prolapse, such as the 

sacrospinous ligament or the presacral fascia. In addition, a concomitant culdoplasty may avoid the 

formation of a future enterocele.  

Postoperative Details 

Patients must avoid strenuous exercise or heavy lifting and refrain from intercourse for 6 weeks post 

operation. Following the 6 week follow-up visit, the patient is instructed to progressively return to 

usual daily activities. Patients must avoid any cause of increased intraabdominal pressure, such as 

constipation, weight lifting, and cigarette smoking, for at least 3 months. This will facilitate adequate 

healing and may prevent pelvic organ prolapse recurrence. For postmenopausal patients, the authors 

recommend continuation of vaginal estrogen therapy (unless it is contraindicated) to maintain the 

integrity of pelvic tissues. When grafts are used for pelvic floor reconstruction, a postoperative follow-

up visit is an opportunity to check for any graft erosions.  

Follow-up 

Follow-up after pessary insertion is essential. All patients should be seen 24 weeks after initial 

insertion and evaluated for problems (eg, voiding difficulties, vaginal bleeding and erosions, 

defecatory problems). Patients who self insert and remove the pessary should be observed every 6 to 

12 months. Patients who are not able to change the pessary should be seen every 3 months in the first 
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year, and this interval could be increased to every 6 months in subsequent years in patients with 

successful pessary use.  

Complications 

Anterior colporrhaphy carries a risk of direct injury to the bladder, urethra, and ureters. Rates of 

ureteral damage are 02% (more common if injury occurs in the trigone area of the bladder). Injury to 

the urethra and the bladder neck is rare and may lead to intrinsic sphincteric deficiency. Voiding 

difficulty may occur after anterior colporrhaphy and may require bladder drainage or intermittent 

selfcatheterization. In a study of sexual dysfunction after vaginal repair for anterior vaginal prolapse, 

up to 9% of women reported deterioration in sexual function; however, 24% of patients reported 

improvement and 67% experienced no change. [36]  

Several retrospective studies showed an association with dyspareunia in up to 50% of women who 

underwent posterior colporrhaphy with levator ani muscle plication. [37]  

Use of mesh for posterior vaginal repair carries a reported erosion risk of up to 13%[38] Lower erosion 

rates have been reported with biografts [39] ; however, no longterm data are available that 

demonstrate better outcomes for these procedures when compared with routine posterior 

colporrhaphy.  

Abdominal sacrocolpopexy carries a risk of several complications, including new onset or worsening 

of detrusor overactivity, de novo or worsened stress urinary incontinence in 12.5% of patients and 

dyspareunia in 9.7% of patients. [40]  

Sacrospinous ligament fixation carries a risk of temporary buttock pain in 6% of patients that improves 

with conservative management, cystocele in 8%, dyspareunia in 2.7%, new onset stress urinary 

incontinence in 2.6%, and new onset fecal incontinence in 4% of patients. [41]  

High uterosacral ligament suspension carries a risk of ureteral injury or kinking that ranges from 

1%[42] to 11%. [43] Intraoperative cystoscopy should be performed after each of these procedures. A 

lack of ureteral jet one side should prompt removal of the ipsilateral suspension sutures.  

Outcome and Prognosis 

The success rate of anterior colporrhaphy is operator dependent, and the reported failure rates range 

from 0 to 20%. [44] Objective success rates for paravaginal repairs have been reported to be 98%[45] 

for the vaginal route at 1year follow-up, and range from 76%[46] to 97%, [13] but data from 

prospective head to head trials are needed for complete evaluation of these procedures.  

The success rate of traditional posterior vaginal repair ranges from 76-96%. The success rate for site-

specific defect repair with posterior colporrhaphy ranges from 80-90% at 1year follow-up.  

After defect specific posterior colporrhaphy, resolution of several symptoms associated with rectocele 

includes reduction in constipation in 84%, dyspareunia in 66%, and splinting in 55%. [21]  

Transanal repair has been reported to alleviate constipation in 22-85% of patients. [47] A trial 

comparing transanal and transvaginal repairs showed the transvaginal approach to be more effective 

for symptom relief and with less objective pelvic organ prolapse recurrence and postoperative 

enterocele. [48]  

The success rate of abdominal sacrocolpopexy surgery varies from 88-100% cure of enterocele at the 

2 year follow-up. [40, 49] The success rate of vaginal sacrospinous ligament fixation ranges from 88% 

at 6 weeks [50] to 97% at 1 year. [40] The abdominal sacrocolpopexy had a lower rate of prolapse 

recurrence compared with vaginal sacrospinous ligament fixation; however, the sacrospinous 
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ligament fixation resulted in earlier return of daily activities, took less intraoperative time, and was 

cheaper. [48]  

Modified McCall culdoplasty has achieved a success rate of 88-93% after a follow-up of 2 years. In a 

matched case control study [48] iliococcygeus suspension was found to be equally effective and with 

similar complication rates when compared with sacrospinous colpopexy surgery for vaginal vault 

prolapse.  

High uterosacral ligament suspension success rates have been reported to range from 87%[42] to 89%. 

[51]  

Future and Controversies  

The use of augmentation grafts in pelvic reconstructive surgery has revolutionized this operative field. 

Newer techniques may involve the use of synthetic mesh (eg, polypropylene mesh) to strengthen the 

vaginal repair during anterior colporrhaphy procedures. Success rates range from 75%[52] to 

100%[53] at 3 years follow-up with the use of a synthetic material at the time of anterior vaginal repair. 

Newer techniques for pelvic organ prolapse repair include complete vaginal mesh kits that consist of 

synthetic mesh placed using small incisions with minimal dissection. Reports show excellent short -

term outcomes [57] ; however, long term data on efficacy and risks of these procedures have not been 

evaluated in long term prospective trials.  

Mesh for vaginal repairs 

Despite the widespread use of polypropylene mesh for transabdominal correction of apical vaginal 

prolapse, the use of grafts for transvaginal prolapse repair has been controversial.  

Few prospective randomized controlled trials have been published on the use of grafts in transvaginal 

anterior vaginal prolapse repair, and few human studies exist comparing various grafts and 

techniques.  

In October 2008, the FDA issued an alert informing patients and clinicians of potential complications 

associated with transvaginal mesh use for incontinence and prolapse. [59, 60] In this alert, the FDA 

warns of several potential complications that have been reported with the use of mesh. These 

complications include erosion through the vagina, infection, urinary problems, recurrence of the 

prolapse and/or urinary incontinence, discomfort, and pain, including pain during sexual intercourse. 

However, the FDA did not elaborate on the complication rates since a uniform and mandatory 

reporting system for perioperative complications does not exist at this time.  

The FDA’s update states, “Both mesh erosion and mesh contraction may lead to severe pelvic pain, 

painful sexual intercourse or an inability to engage in sexual intercourse. Also, men may experience 

irritation and pain to the penis during sexual intercourse when the mesh is exposed in mesh erosion.” 

The FDA is continuing to review the literature regarding surgical mesh in the treatment of stress 

urinary incontinence and will issue a report at a later date.  

Lightweight monofilament, macroporous, knitted, and polypropylene meshes are currently used for 

prolapse repair. The success for anterior vaginal prolapse repair with Gynemesh (Johnson & Johnson, 

Somerville, NJ) was reported to range from 89-95% and vaginal erosion rates were 7.5%. Another 5.5% 

of patients experienced mesh contraction and pain. [63, 64] Several small randomized controlled trials 

reported lower prolapse recurrence rates with polypropylene mesh reinforced repair compared with 

traditional anterior vaginal prolapse repair. [65]  

Recurrent anterior wall prolapse (P < 0.001) occurred at 12 months in 38.5% of patients in the anterior 

colporrhaphy group and 6.7% in the mesh group.  



10 

Use of mesh kits 

The success of the midurethral slings for management of stress urinary incontinence has prompted an 

increase in the use of mesh kits for prolapse repairs. Specially designed devices are used to attach a 

preconfigured mesh to the pelvic sidewall, using the trans-obturator approach, or to the sacrospinous 

ligament. Some reported benefits of mesh kits over sutured mesh placement include decreased 

operative time, less extensive dissection, and more precise mesh tensioning.  

Currently, long term prospective studies of mesh reinforced vaginal prolapse repairs are lacking. 

Present studies show evidence that the anatomic success rates are improved with graft reinforced 

repair, and mesh kit procedures are minimally invasive and quick. However, significant improvement 

has not been shown in post-operative quality of life and sexual function between ungrafted and 

grafted prolapse repairs in the short and medium term. As the long term durability and safety of graft 

reinforced repair is unknown, surgeons should consider using these procedures in selected patients. 

Well designed, prospective, randomized clinical trials are needed to demonstrate long term 

effectiveness.  

Some experienced clinicians who are adept in using mesh kits to repair prolapses recommend using 

several surgical tricks to avoid potential complications associated with these procedures:  

(1) performing an initial thick vaginal dissection technique,

(2) placement of the mesh in a tension free fashion,

(3) avoiding trimming of the vaginal epithelium, and

(4) proper postoperative follow-up to ascertain that no long term complications have developed.

As a response to the FDA warning [72] on the use of vaginal mesh, the American Urogynecologic 

Society (AUGS) recommends  

(1) that physicians obtain specialized training for each mesh placement technique,

(2) vigilance for potential meshrelated adverse events (ie, erosion and infection) and intraoperative

complications (ie, bladder, bowel, blood vessel perforation), and

(3) proper counseling of the patient with regard to the permanence of the mesh, its potential for

serious complications, its effect on the quality of life, including dyspareunia and vaginal scarring.

  Moreover, patients should be informed that additional surgery may be needed to correct potential 

complications. Patients should be provided with a written copy of the patient labeling from the 

surgical mesh manufacturer. [73] 




