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Background Endometrial biopsies are undertaken in
premenopausal women with abnormal uterine bleeding but the
risk of endometrial cancer or atypical hyperplasia is unclear.

Objectives To conduct a systematic literature review to establish
the risk of endometrial cancer and atypical hyperplasia in
premenopausal women with abnormal uterine bleeding.

Search strategy Search of PubMed, Embase and the Cochrane
Library from database inception to August 2015.

Selection criteria Studies reporting rates of endometrial cancer
and/or atypical hyperplasia in women with premenopausal
abnormal uterine bleeding.

Data collection and analysis Data were independently extracted by
two reviewers and cross-checked. For each outcome, the risk and
a 95% CI were estimated using logistic regression with robust
standard errors to account for clustering by study.

Main results Sixty-five articles contributed to the analysis. Risk of
endometrial cancer was 0.33% (95% CI 0.23-0.48%, n = 29 059;
97 cases) and risk of endometrial cancer or atypical hyperplasia
was 1.31% (95% CI 0.96-1.80, n = 15 772; 207 cases). Risk of
endometrial cancer was lower in women with heavy menstrual
bleeding (HMB) (0.11%, 95% CI 0.04-0.32%, n = 8352; 9 cases)

compared with inter-menstrual bleeding (IMB) (0.52%, 95% CI
0.23-1.16%, n = 3109; 14 cases). Of five studies reporting the rate
of atypical hyperplasia in women with HMB, none identified any
cases.

Conclusions The risk of endometrial cancer or atypical hyperplasia
in premenopausal women with abnormal uterine bleeding is low.
Premenopausal women with abnormal uterine bleeding should
first undergo conventional medical management. Where this fails,
the presence of IMB and older age may be indicators for further
investigation. Further research into the risks associated with age
and the cumulative risk of co-morbidities is needed.

Keywords Biopsy, endometrial neoplasms, premenopause, risk,
systematic review.

Tweetable abstract Contrary to practice, premenopausal women
with heavy periods or inter-menstrual bleeding rarely require
biopsy.
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Introduction

Endometrial cancer has a world-wide incidence of 9 per
100 000 women, with a 1% lifetime risk." Most cases are in
women aged >50 years." Unopposed oestrogen exposure is
a significant risk factor,” where prolonged exposure causes
continual endometrial proliferation and, potentially,
endometrial carcinoma.” Other factors influencing oestro-
gen exposure include obesity, polycystic ovarian syndrome
(PCOS), anovulation, nulliparity, and type 2 diabetes melli-
tus’ and these are also thought to increase the risk of

endometrial cancer. Endometrial hyperplasia, that is, irreg-
ular proliferation of the endometrial glands, may, in some
cases, be a precursor to endometrial cancer. ‘Atypical’
hyperplasia poses the highest risk and, as with endometrial
cancer, is managed with hysterectomy.*

Endometrial cancer most commonly presents with post-
menopausal bleeding (PMB).” It is therefore recommended
that women presenting with PMB are referred for further
investigation.”® Premenopausal abnormal uterine bleeding
is common and estimated to interfere with daily life in
more than one-fifth of women.” However, the current
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evidence base on premenopausal abnormal uterine bleeding
and the risk of endometrial cancer is unclear.® The selec-
tion of possible indicators for biopsy to exclude endome-
trial cancer is contentious’ and current guidance varies. All
guidelines appear to recommend an age cutoff, above
which patients are referred; in some it is 40" and in
others it is 45 years.'>'> All identify IMB as an indication
for biopsy, and some also recommend biopsy based on
other risk factors, such as obesity or PCOS.">'" In some,
such as the UK National Institute for Health and Care
Excellence (NICE) guideline, it is reccommended that biopsy
should only be undertaken when conventional medical
management has failed,'* whereas other guidance recom-
mends direct referral for biopsy in higher risk (e.g. older)
patients with abnormal uterine bleeding.'®'""?

In the UK, despite the NICE guideline, it is unclear
whether all premenopausal women with abnormal uterine
bleeding complete conventional management before referral
for biopsy, or whether women considered ‘high risk’ are
directly referred. Although guidelines, including the UK
NICE guideline, were underpinned by some research evi-
dence, none appears to have been based on a comprehen-
sive literature review and there has been no other
systematic review examining the risk of endometrial malig-
nancy in this group. The aim of this work was therefore to
conduct a systematic review to establish the risk of
endometrial cancer and atypical hyperplasia in women with
abnormal uterine bleeding and to make some judgment
about the relative validity of current guidelines.

Methods

Search strategy

A search was performed in PubMed, Embase and the
Cochrane library from database inception to August 2015
with terms related to abnormal uterine bleeding and terms
for endometrial cancer or indications or methods for inves-
tigation (Appendix S1).

Selection criteria

Prospective or retrospective studies of patients with abnormal
uterine bleeding, where endometrial cancer or atypical hyper-
plasia was an outcome, were included in the review. Studies
in populations of exclusively post-menopausal women, and
studies of mixed populations of pre and post-menopausal
women where the data could not be separated, were excluded.
Study selection was undertaken by one reviewer.

Data collection and quality assessment

Information on study and patient characteristics and num-
bers of individuals with endometrial cancer and atypical
hyperplasia were extracted from included studies. Data was

extracted independently by two reviewers, with any
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disagreements resolved by consensus or reference to a third
reviewer. Quality assessment was conducted by one reviewer,
examining the internal and external validity of risk estimates.
Internal validity was judged by the accuracy of the method
used to investigate for the presence of malignancy. Where
histological testing was conducted for all women, internal
validity was judged to be good. In studies where a pathologi-
cal diagnosis was not present for all women, internal validity
was also potentially good where investigators appeared to
have implemented adequate referral/treatment pathways.
External validity was assessed as the applicability of the study
sample to the population of this review i.e. women present-
ing in primary care with abnormal uterine bleeding. Where
studies included women who appeared to have been included
in the study because of high suspected risk, these were judged
as less applicable, with low external validity.

Data analysis

The risk was calculated using logistic regression with robust
standard errors to account for clustering by study. Analyses
were conducted for rates of (i) endometrial cancer and (ii)
endometrial cancer and atypical hyperplasia combined.
Sensitivity analysis was conducted, including only those
studies judged to have good internal and external validity.
The risk of endometrial cancer was also estimated within
subgroups of studies defined by location (Western/non-
Western), study design (prospective/retrospective), and size
(=100 versus <100 premenopausal women). Where studies
reported data separately for premenopausal women of dif-
ferent ages, these were included in an additional analysis
estimating the risk of endometrial cancer in women aged
<40, 40-50 and >50 years.

Results

Study characteristics

Of 2736 original articles retrieved, 125 were obtained as full
papers; 60 were excluded as indicated in Figure 1. Sixty-five
studies (n = 29 059 premenopausal women with abnormal
uterine bleeding) were included and their characteristics
and study risk of endometrial cancer are shown in
Table S1. Studies were conducted in Europe (n = 32),
North America (n = 6), Australasia (n = 2) and non-Wes-
tern countries (n = 25). Most were in populations of
women undergoing investigation exclusively for abnormal
bleeding, but some included women undergoing investiga-
tion for other indications (data for women with bleeding
problems was extracted separately). The mean age in the
majority of studies was between 40 and 50 years.

Study quality
The internal validity of studies was generally considered to
be good. In most, the majority of women had undergone
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2736 cit%

2611 Excluded on
title/abstract

60 Excluded due to:
All participants had endometrial cancer (n = 3)

125 full text
papers reviewed

Endometrial cancer or atypical hyperplasia not
an outcome (n = 38)

Includes indications other than AUB (16)

Exclusively post-menopausal population (n = 2)

Excluded women without pathology (n = 1)

65 Included studies

20 contained
separate data on
woman with IMB

24 contained
separate data on
woman with HMB

Figure 1. PRISMA flow diagram.

histopathological testing and it appeared likely that the
majority of cases of malignancy were identified. Fifty-three
studies were judged to have good internal validity, but 12
were considered to be potentially less reliable. The external
validity of studies was generally considered to be lower.
Many were retrospective (n = 37), including women who
had been investigated with invasive testing such as
endometrial biopsy or dilation and curettage. The reason
for further investigation in these populations was not often
reported but where it was, the reasons were suspected risk
factors such as obesity, anovulation or previous oligomen-
orrhoea,'* older age or failed medical management.'” '’
However, some studies were judged to be more externally
valid. Forty prospective studies, and retrospective studies
where not all the population had undergone invasive test-
ing, were judged to be potentially more applicable as the
population may have been more similar to women present-
ing in primary care. Twenty-five studies were judged as
having poor external validity.

Risk of endometrial cancer

Risk of endometrial cancer according to menstrual status,
based on aggregated numbers of events and individuals
across studies, is shown in Table 1. In all studies of pre-
menopausal women with abnormal uterine bleeding
(n = 65), the risk was low, at 0.33% (95% CI 0.23-0.48%,
n =29 059; 97 cases). When data for subpopulations of
premenopausal women were separated, the risk of endome-
trial cancer was lower for women with HMB 0.11% (95%
CI 0.04-0.32%, n = 8352; 9 cases; 24 studies) than for
women with IMB 0.52% (95% CI 0.23-1.16%, n = 3109;
14 cases; 20 studies).

Risk of endometrial cancer or atypical hyperplasia
Rates for the risk of endometrial cancer or atypical hyper-
plasia are also shown in Table 1. Thirty-one studies
reported rates of atypical hyperplasia and endometrial can-
cer/atypical hyperplasia showed a combined risk of 1.31%
(95% CI 0.96-1.80, n = 15 772, 207 cases). Only five stud-
ies reported rates of atypical hyperplasia separately for
women with HMB and all reported that there were no
cases of atypical hyperplasia. No studies reported rates of
atypical hyperplasia separately for women with IMB.

Risk by age group

Twelve studies reported rates of endometrial cancer and
four studies reported rates of both endometrial cancer and
atypical hyperplasia in specific age groups (Figure 2). For
endometrial cancer alone, there was an increase with age
group but confidence intervals were wide and there were
no conclusive differences between groups: <40 years 0.33%
(95% CI 0.16-0.70%, n = 2401; 8 cases), 40-50 years
0.51% (95% CI 0.34-0.77%, n = 6662; 31 cases) and
>50 years 1.04% (95% CI 0.24-4.41, n = 277, 2 cases).
However, for the risk of endometrial cancer or atypical
hyperplasia, the increase with age group was significant:

Table 1. Prevalence of endometrial cancer and atypical hyperplasia in populations of premenopausal women with abnormal uterine bleeding

Number of studies Number of cases n % Lower 95% ClI Upper 95% ClI

Endometrial cancer

AUB 65 97 29 059 0.33 0.23 0.48
HMB 24 9 8352 0.1 0.04 0.32

IMB 20 14 3109 0.52 0.23 1.16
AUB sensitivity analysis* 29 40 14 511 0.28 0.15 0.50
Endometrial cancer or atypical hyperplasia**

AUB*** 31 207 15772 1.31 0.96 1.80

AUB, abnormal uterine bleeding; HMB, heavy menstrual bleeding; IMB, inter-menstrual bleeding.

*Includes only studies judged to have higher internal and external validity.

**|ncludes only studies reporting rates of both endometrial cancer and atypical hyperplasia.
***|n five studies that reported rates of atypical hyperplasia separately for women with HMB, none reported any cases. No studies reported rates

of atypical hyperplasia separately for women with IMB.
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Figure 2. Prevalence of endometrial cancer and atypical hyperplasia in pre-menopausal women with abnormal uterine bleeding in different age

groups.

<40 years 0.81 (95% CI 0.56-1.17, n = 1240; 10 cases), 40—
50 years 1.99% (95% CI 1.59-2.48, n = 5131, 102 cases) and
>50 years 14.12% (95% CI 8.20-23.24, n = 85; 12 cases).

Sensitivity and subgroup analysis

In the sensitivity analysis (Table 1), including only studies
that were judged to have higher internal and external valid-
ity (n = 29) the estimated risk of endometrial cancer in all
premenopausal women was 0.28% (95% CI 0.15-0.50,
n = 14 511; 40 cases), suggesting that the findings from the
main analysis were robust. In the subgroup analysis, esti-
mates of risk were similar in subgroups defined by study
size (<100 versus >100), design (prospective versus retro-
spective) or location (Westernised versus non-Westernised)
(Figure S1).

Discussion

Main findings

This review aimed to estimate the risk of endometrial can-
cer and atypical hyperplasia in premenopausal women pre-
senting with abnormal uterine bleeding and to make some
judgement about whether current guidelines are appropri-
ate. Given the large numbers of women presenting in pri-
mary care, and the potential for complications, anxiety and
wasted healthcare resources in undertaking unnecessary
biopsies, estimating this risk is important. NICE use
a > 3% cancer risk to underpin screening guidance.® Where
risk is anticipated to be higher, guidance recommends that
patients be referred for further testing. The overall esti-
mated risk of endometrial cancer or atypical hyperplasia in
premenopausal women in this review was only 1.33%, with
confidence intervals not reaching the NICE recommended
3% risk (95% CI 0.96-1.80).

The risk of endometrial cancer in women with HMB was
particularly low (0.11%, 95% CI 0.04-0.32) and no cases of
atypical hyperplasia were observed in studies of women
with HMB. The risk of endometrial cancer was slightly
higher in women with IMB (0.52%, 95% CI 0.23-1.16) and
IMB may represent a symptom of endometrial cancer. The
number of cases of atypical hyperplasia was not reported
separately for women with IMB and it was therefore not
possible to assess the overall endometrial cancer/atypical
hyperplasia risk. However, if it is assumed that risk in
women with HMB is lower than that of the whole pre-
menopausal group, it may be assumed that the risk in
women with IMB is likely to be greater than the whole pre-
menopausal group, i.e. women with IMB will have a
greater than 1.33% risk of endometrial cancer/atypical
hyperplasia. Therefore, for women with persistent IMB
who are not responding to medical management, referral
for further testing may be appropriate.

There were some data regarding the association of age
with risk of endometrial cancer and atypical hyperplasia.
There was an increase in risk for women aged 40-50 years
compared with <40 years that was significant when consid-
ering endometrial cancer and atypical hyperplasia together.
Although the numbers of studies contributing to these
analyses was very small (only four for endometrial cancer
and atypical hyperplasia) it appears likely that there is some
increase in risk associated with increased age during the
40s. The NICE guideline recommends age as a criterion for
biopsy only after all conventional medical management has
failed.'> Given that the upper confidence interval of esti-
mated risk in the 40- to 50-year age group was below the
3% risk cutoff, the NICE guidance appears justified. Due to
the current lack of data, it is not possible to identify a
specific age at which there may be an increase in risk, but
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further research may help to determine an appropriate age
criteria for referral following failure of conventional medi-
cal management.

The current review did not find data on risks associated
with co-morbidities but we reviewed the literature. Muta-
tions related to HNPCC, or Lynch syndrome, are associated
with a high lifetime risk of endometrial cancer (12-44%);'®
this is an important consideration, but only in this specific
and small group of women.

For other risk factors, the association appears less pro-
nounced. A recent meta-analysis showed PCOS to be a sig-
nificant risk factor for endometrial cancer (odds ratio
2.79)," but all included studies were case-control studies
and hence this estimate is likely to be unreliable. There is
more robust evidence for other risk factors from systematic
reviews of prospective cohort studies. Higher BMI was
associated with increased risk of endometrial cancer, with a
relative risk (RR) of 1.54 for a five-point increase in BMI
and RR 1.41 in the subgroup of studies of premenopausal
women.”” For women with diabetes mellitus, risk of
endometrial cancer was higher compared with those with-
out diabetes mellitus (RR 1.89),*' and being parous as
opposed to nulliparous was estimated to decrease the risk
of endometrial cancer (RR 0.69).%

Caution is needed in relating these findings as studies
are of general populations of women, and not specifically
in women with bleeding problems. It is therefore unclear
whether the relative risks would be the same. It is also
unclear to what extent risks factors are independent or
whether they confound one another. It appears unlikely
that the risks are cumulative and treating them as such is
likely to overestimate total relative risk.

However, even without these cautions, given the low risk
of endometrial cancer, the absolute risks are likely to be
low. For example, considering BMI, for a woman present-
ing with HMB, her risk of endometrial cancer increases
from 0.11% (assuming risk found in the current review
and a 1.41 increase in risk®) to 0.16% with a five-point
increase in BMI and to 0.22% with a ten-point increase.

Strengths and limitations

This review included a large number of studies and pro-
vides a robust estimate of the risk of endometrial cancer in
premenopausal women with abnormal uterine bleeding. No
other systematic review was found and this may be the first
to undertake this type of work. It is clinically meaningful
and has direct implications for practice.

A limitation of this review is that studies predominately
included populations of women referred to secondary care
who were undergoing invasive testing (dilation and curet-
tage or endometrial biopsy) for suspicion of abnormalities
or pathology. They are therefore unlikely to reflect typical
populations of women presenting in primary care. Women

undergoing invasive testing for suspected pathology may
have a higher incidence compared with general populations
of women presenting with abnormal uterine bleeding and
these studies may thus overestimate the risk of endometrial
cancer. The findings of the review are therefore likely to be
conservative, further supporting the view that pre-
menopausal abnormal uterine bleeding confers a low risk
for endometrial cancer or atypical hyperplasia.

Another limitation of the review was the difficulty in
searching for studies. Most studies did not set out to deter-
mine rates of endometrial cancer as a primary outcome
and results are incidentally reported. It is therefore possible
that some studies were missed. However, a search strategy
was used where endometrial cancer was not specified as a
required outcome, and it appears likely that the majority of
studies with relevant data were obtained.

Interpretation

There generally appears to be a low risk of endometrial
cancer in premenopausal women and much current guid-
ance appears over-cautious. The majority of women in
studies were aged >40 years and overall risk of endometrial
cancer was only 0.33%. When cases of atypical hyperplasia
were also considered, the rate was still well below the NICE
3% threshold for cancer referrals.

HMB conferred a particularly low risk and although stud-
ies suggest that some co-morbidities increase the risk of
endometrial cancer, given the very low baseline risk associ-
ated with HMB, the absolute risk in the presence of co-mor-
bidities is likely to still be low. Guidance recommending

direct referral for biopsy in premenopausal women
10,11 . s Jiec o 11,1

>40 years'”'" or with co-morbidities'"'? therefore appears

unwarranted.

The risk associated with IMB appears to be slightly
higher. It is unclear whether the cumulative risk of
endometrial cancer and atypical hyperplasia would reach
the 3% risk NICE recommend for cancer referral but,
where medical management fails, referral of women with
IMB may be justified.

The UK NICE guidance'? is the least cautious guideline
and appears to provide a reasonable model, where women
are only considered for biopsy in the presence of persistent
IMB or, for women aged >45 years with HMB alone, fol-
lowing failure of conventional medical management. There
is currently no evidence to suggest that clinicians should
deviate from this.

Conclusion

This review demonstrates that the risk of endometrial can-
cer or atypical hyperplasia in premenopausal women with
abnormal uterine bleeding is low. Consequently, this group
of women should first undergo conventional medical
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management. In women who have failed medical manage-
ment, the presence of persistent IMB and older age may be
indicators for further investigation. The review suggests
that practice needs to change, where referral for biopsy in
premenopausal women is only in selected cases. Further
research is needed to better understand the effect of age
and the cumulative effect of co-morbidities.

Disclosure of interests
None declared. Completed disclosure of interests form
available to view online as supporting information.

Contribution to authorship
MP and RL conceived the study. MP, PM and RM col-
lected the data. SS analysed the data. MP, RL, GH and AP
interpreted the data. MP, RL and RM drafted the manu-
script. All authors commented on drafts of the manuscript
and approved the final version.

Funding

The work was undertaken under the auspices of the Centre
for Diet and Activity Research (CEDAR), a UKCRC Public
Health Research Centre of Excellence which is funded by
the British Heart Foundation, Cancer Research UK, Eco-
nomic and Social Research Council, Medical Research
Council, the National Institute for Health Research, and
the Wellcome Trust.

Supporting Information

Additional Supporting Information may be found in the
online version of this article:

Figure S1. Subgroup analysis.

Table S1. Study characteristics and prevalence of
endometrial cancer in premenopausal women.

Appendix S1. Search strategies. H

References

1 Globocan. 2012 [http://globocan.iarc.fr/Pages/online.aspx]. Accessed
4 July 2016.

2 Sweet MG, Schmidt-Dalton TA, Weiss PM, Madsen KP. Evaluation
and management of abnormal uterine bleeding in premenopausal
women. Am Fam Physician 2012;85:35-43.

3 Colombo N, Preti E, Landoni F, Carinelli S, Colombo A, Marini C,
et al. Endometrial cancer: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Ann Oncol 2013;24:vi33-8.

4 Royal College of Obstetrics and Gynaecologists/British Society for
Gynaecological  Endoscopy Joint  Guideline  February 2016.
Management of Endometrial Hyperplasia. Green-top Guideline No.
67.

5 The American College of Obstetricians and Gynecologists. Practice
Bulletin: Endometrial Cancer. Obstet Gynecol 2015;125:1006-26.

6 National Institute for Health and Clinical Excellence NG12.
Suspected Cancer: Recognition and Referral. National Institute for
Health and Clinical Excellence, 2015.

Abnormal uterine bleeding and risk of endometrial cancer

7 Gath D, Osborn M, Bungay G, lles S, Day A, Bond A, etal.
Psychiatric disorder and gynaecological symptoms in middle aged
women: a community survey. Br Med J 1987,294:213-18.

8 Soliman PT, Oh JC, Schmeler KM, Sun CC, Slomovitz BM,
Gershenson DM, et al. Risk factors for young premenopausal
women with endometrial cancer. Obstet Gynecol 2005;105:575-80.

9 Iram S, Musonda P, Ewies AAA. Premenopausal bleeding: when
should the endometrium be investigated?—A retrospective non-
comparative study of 3006 women. Eur J Obstet Gynecol Reprod
Biol 2010;148:86-9.

10 Royal College of Obstetricians and Gynaecologists. Standards for
Gynaecology: Report of a Working Party. London: Royal College of
Obstetricians and Gynaecologists, 2008.

11 Singh S, Best C, Dunn S, Leyland N, Wolfman WL, Allaire C, et al.
Abnormal uterine bleeding in pre-menopausal women. J Obstet
Gynaecol Canada 2013;35:51-28.

12 National Institute for Health and Clinical Excellence CG44. Heavy
Menstrual Bleeding. National Institute for Health and Clinical
Excellence CG44, 2007.

13 The American College of Obstetricians and Gynecologists. Practice
Bulletin. Diagnosis of abnormal uterine bleeding in reproductive
aged women. Obstet Gynecol 2012;128:1-11.

14 Dueholm M, Forman A, Jensen ML, Laursen H, Kracht P.
Transvaginal ~ sonography  combined  with  saline  contrast
sonohysterography in evaluating the uterine cavity in premenopausal
patients with abnormal uterine bleeding. Ultrasound Obstet Gynecol
2001;18:54-61.

15 Sadaf R, Perveen S, Gul A, Khanum F. Frequency of outcomes of
diagnostic dilation & currettage in women with abnormal uterine
bleeding. J Med Sci 2014,22:60-2.

16 Motashaw N, Dave S. Diagnostic and therapeutic hysteroscopy in
the management of abnormal uterine bleeding. J Reprod Med
1990;35:616-20.

17 Nagele F, O’Connor H, Davies A, Badawy A, Mohamed H, Magos A.
2500 outpatient diagnostic  hysteroscopies.  Obstet  Gynecol
1996,88:87-92.

18 Lu KH, Daniels M. Endometrial and ovarian cancer in women with
Lynch syndrome: Update in Screening and Prevention. Fam Cancer
2014;12:1-7.

19 Barry JA, Azizia MM, Hardiman PJ. Risk of endometrial, ovarian and
breast cancer in women with polycystic ovary syndrome: a
systematic review and meta-analysis. Hum Reprod Update
2014;20:748-58.

20 Aune D, Navarro Rosenblatt DA, Chan DSM, Vingeliene S, Abar L,
Vieira AR, et al. Anthropometric factors and endometrial cancer risk:
a systematic review and dose-response meta-analysis of prospective
studies. Ann Oncol 2015;26:1635-48.

21 Liao C, Zhang D, Mungo C, Tompkins DA, Zeidan AM. Is diabetes
mellitus associated with increased incidence and disease-specific
mortality in endometrial cancer? A systematic review and meta-
analysis of cohort studies. Gynecol Oncol 2015;135:163-71.

22 Wu Q-J, Li Y-Y, Tu C, Zhu J, Qian K, Feng T, et al. Parity and
endometrial cancer risk: a meta-analysis of epidemiological studies.
Sci Rep 2015;5:14243.

23 Akkad A, Habiba M, Ismail N, Abrams K, al-Azzawi F. Abnormal
uterine bleeding on hormonal replacement: the importance of
intrauterine structural abnormalities. Obstet Gynecol 1995;86:330—
4.

24 Alexopoulos ED, Fay TN, Simonis CD. A review of 2581 out-patient
diagnostic hysteroscopies in the management of abnormal uterine
bleeding. Gynaecol Endosc 1999;8:105-10.

25 Allen D, Correy J, Marsden D. Abnormal uterine bleeding and
cancer of the genital tract. Aust NZ J Obs Gynaecol 1990;30:81-3.

© 2016 The Authors BJOG An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd on behalf of 409

Royal College of Obstetricians and Gynaecologists


http://globocan.iarc.fr/Pages/online.aspx

Pennant et al.

26 Ash S, Farrell S, Flowerdew G. Endometrial biopsy in DUB. J Reprod
Med 1996;41:892-6.

27 Bain C, Parkin DE, Cooper KG. Is outpatient diagnostic hysteroscopy
more useful than endometrial biopsy alone for the investigation of
abnormal uterine bleeding in unselected premenopausal women? A
randomised comparison B/OG 2002;109:805-11.

28 Bronz L, Suter T, Rusca T. The value of transvaginal sonography with
and without saline instillation in the diagnosis of uterine pathology
in pre- and postmenopausal women with abnormal bleeding or
suspect  sonographic  findings.  Ultrasound  Obstet  Gynecol
1997;9:53-8.

29 Chawla |, Tripathi S, Vohra P, Singh P. To evaluate the accuracy of
saline infusion Sonohysterography (SIS) for evaluation of uterine
cavity abnormalities in patients with abnormal uterine bleeding.
J Obstet Gynecol India 2014;64:197-201.

30 Clevenger-Hoeft M, Syrop CH, Stovall DW, Van Voorhis BJ.
Sonohysterography in premenopausal women with and without
abnormal bleeding. Obstet Gynecol 1999;94:516-20.

31 Critchley HOD, Warner P, Lee AJ, Brechin S, Guise J, Graham B.
Evaluation of abnormal uterine bleeding: comparison of three
outpatient procedures within cohorts defined by age and
menopausal status. Health Technol Assess 2004,;8:1-139.

32 Damle RP. Clinicopathological spectrum of endometrial changes in
peri-menopausal and post-menopausal abnormal uterine bleeding: a
2 years study. J Clin Diagnostic Res 2013;7:2774-6.

33 Dangal G. A study of endometrium of patients with abnormal
uterine bleeding at Chitwan valley. Kathmandu Univ Med J
2003;1:110-12.

34 De Angelis C, Carnevale A, Santoro G, Nofroni I, Spinelli M, Guida
M, et al. Hysteroscopic findings in women with menorrhagia.
J Minim Invasive Gynecol 2013;20:209-14.

35 De Kroon CD, Louwe LA, Trimbos JB, Trimbos JB, Jansen FW. The
clinical value of 3-dimensional saline infusion sonography in addition
to 2-dimensional saline infusion sonography in women with
abnormal uterine bleeding: work in progress. J Ultrasound Med
2004;23:1433-40.

36 De Vries L, Paul F, Dijkhuizen H, Brélmann HA, Moret E, Heintz AP.
Comparison of transvaginal sonography, saline infusion sonography,
and hysteroscopy in premenopausal women with abnormal uterine
bleeding. Fertil Steril 2005;84:682-6.

37 Decloedt J, Fenton D. Outpatient hysteroscopy: indications and
hysteroscopic ~ findings in pre- and postmenopausal patients.
Gynaecol Endosc 1999;8:137-41.

38 Dreisler E, Stampe Sorensen S, Ibsen PH, Lose G. Prevalence of
endometrial polyps and abnormal uterine bleeding in a Danish
population aged 20-74 years. Ultrasound Obstet  Gynecol
2009;33:102-8.

39 Dunn TS, Stamm CA, Delorit M, Goldberg G. Clinical pathway for
evaluating women with abnormal uterine bleeding. J Reprod Med
2001;46:831-4.

40 Emanual M, Verdel M, Stas H, Lammes FB. An audit of true
prevalence of intra-uterine pathology: the hysteroscopical findings
controlled for patient selection in 1202 patients with abnormal
uterine bleeding. Gynaecol Endosc 1995;4:237-41.

41 Emanuel M, Verdel M, Wamsteker K, Lammes FB. A prospective
comparison of transvaginal ultrasonography and diagnostic
hysteroscopy in the evaluation of patients with abnormal uterine
bleeding: Clinical implications. Am J Obstet Gynecol 1995;172:547—
50.

42 Erdem M, Bilgin U, Bozkurt N, Erdem A. Comparison of transvaginal
ultrasonography and saline infusion sonohysterography in evaluating
the endometrial cavity in pre- and post-menopausal women with
abnormal uterine bleeding. Menopause 2007;14:846-52.

43 Esmer AC, Akbayir O, Goksedef BPC, Gunduz N, Kisackk S,
Dagdeviren H, et al. Is there an appropriate cutoff age for sampling
the endometrium in premenopausal bleeding? Gynecol Obstet Invest
2014,77:40-4.

44 Fakhar S, Saeed G, Khan AH, Alam AY. Validity of pipelle
endometrial sampling in patients with abnormal uterine bleeding.
Ann Saudi Med 2008;28:188-91.

45 Farquhar C, Lethaby A, Sowter M, Very J, Baranyai J. An evaluation
of risk factors for endometrial hyperplasia in premenopausal women
with abnormal uterine bleeding. Am J Obstet Gynecol
1999;181:525-9.

46 Fraser |. Hysteroscopy and laparoscopy in women with menorrhagia.
Am J Obstet Gynecol 1992;162:1264-9.

47 Getpook C, Wattanakumtornkul S. Endometrial thickness screening
in premenopausal women with abnormal uterine bleeding. J Obstet
Gynaecol Res 2006;32:588-92.

48 Goldstein S, Zeltser 1, Horan C, Snyder JR, Schwartz LB.
Ultrasonography-based triage for perimenopausal patients with
abnormal uterine bleeding. Am J Obstet Gynecol 1997;177:102-8.

49 Gorlero F, Nicoletti L, Lijoi D, Ferrero S, Pulle A, Ragni N.
Endometrial directed biopsy during sonohysterography using the
NiGo device: prospective study in women with abnormal uterine
bleeding. Fertil Steril 2008;89:984-90.

50 Goyal BK, Gaur I, Sharma S, Saha A, Das NK. Transvaginal
sonography versus hysteroscopy in evaluation of abnormal uterine
bleeding. Med J Armed Forces India 2015;71:120-5.

51 Gulumser C, Narvekar N, Pathak M, Palmer E, Parker S, Saridogan E.
See-and-treat outpatient hysteroscopy: An analysis of 1109
examinations. Reprod Biomed Online 2010;20:423-9. 24.

52 Hammouda A. Premenopausal and menopausal dysfunctional
uterine bleeding: an analysis of 660 cases. Int Surg 1996,47:194—
8.

53 Hauge K, Ekerhovd E, Granberg S. Abnormal uterine bleeding
refractory to medical therapy assessed by saline infusion
sonohysterography. Acta Obstet Gynecol Scand 2010;89:367-72.

54 Hunter DC, McClure N. Abnormal uterine bleeding: An evaluation
endometrial biopsy, vaginal ultrasound and outpatient hysteroscopy.
Ulster Med J 2001;70:25-30.

55 Jetley S, Rana S, Jairajpuri ZS. Morphological spectrum of
endometrial pathology in middle-aged women with atypical uterine
bleeding: a study of 219 cases. J Midlife Heal 2013;4:216-20.

56 Litta P, Vasile C, Quintieri F, Blandamura S. Correlation between
hysteroscopy and histology in abnrmal uterine bleeding. Int J
Gynecol Obstet 1996;1:22-4.

57 Loffer F. Hysteroscopy with selective endometrial sampling
compared with D&C for abnormal uterine bleeding: the value of a
negative hysteroscopic view. Obstet Gynecol 1989;73:16-20.

58 McKenzie I, Bibby J. Critical assessment of dilatation and curettage
in 1029 women. Lancet 1978;312:566-8.

59 Machado LS, Mariam M, Al-Hassani A, Vaclavinkova V. Correlation
of endometrial thickness, cycle day and histopathology in women
with abnormal uterine bleeding. Saudi Med J 2005;26:260-3.

60 Masood H, Ashraf S, Masood MS. Frequency of positive endometrial
pipelle biopsies in patients with abnormal uterine bleeding
fordetection of endometrial carcinoma. Pak J Med Health Sci
2015;9:256-8.

61 Mathew M, Gowri V, Rizvi SG. Saline infusion sonohysterography—
an effective tool for evaluation of the endometrial cavity in women
with abnormal uterine bleeding. Acta Obstet Gynecol Scand
2010;89:140-2.

62 Mortakis A, Mavrelos K. Transvaginal ultrasonography and
hysteroscopy in the diagnosis of endometrial abnormalities. J Am
Assoc Gynecol Laparosc 1997;4:449-52.

410 © 2016 The Authors BJOG An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd on behalf of

Royal College of Obstetricians and Gynaecologists



63 Mukhopadhayay S, Bhattacharyya S, Ganguly R, Patra KK,
Bhattacharya N, Barman SC. Comparative evaluation of
perimenopausal  abnormal uterine bleeding by transvaginal
sonography, hysteroscopy and endometrial biopsy. J Indian Med
Assoc 2007;105:624-8.

64 Ossola M, Bertulessie C, lasi L, Bianchini B, Hanozet F, Grassini E,
et al. Comparison of saline infusion sonography, to transvaginal
echography and hysteroscopy in the diagnostic evaluation of
abnormal uterine bleeding. Int J Gynecol Obstet 1999;4:147-52.

65 Paschopoulos M, Lolis E, Alamanos Y, Koliopoulos G, Paraskevaidis
E. Vaginoscopic hysteroscopy and transvaginal sonography in the
evaluation of patients with abnormal uterine bleeding. / Am Assoc
Gynecol Laparosc 2001;8:506-10.

66 Refaie A, Anderson T, Cheah S. Out-patient hysteroscopy: findings
and decision making for treatment of abnormal uterine bleeding in
pre- and post-menopausal women. Middle East Fertil Soc
2005;10:43-8.

67 Shaheen S, Akhtar S, Utman N. Causes of menorrhagia and its
pathological diagnosis by dilation and curretage. J Postgrad Med Inst
2005;19:62-6.

68 Soleymani E, Ziari K, Rahmani O, Dadpay M, Taheri-Dolatabadi M,
Alizadeh K, etal. Histopathological findings of endometrial
specimens in abnormal uterine bleeding. Arch Gynecol Obstet
2014,289:845-9.

69 Stamatellos |, Stamatopoulos P, Rousso D, Asimakopoulos E,
Stamatopoulos C, Bontis |. Investigation of abnormal uterine
bleeding in  perimenopausal women by hysteroscopy and
endometrial biopsy. Gynecol Surg 2005;2:51-5.

70 Subhankar D, Barunoday C, Rejaul K, Ranen KA, Pradip KM, Tarun
KG. Abnormal uterine bleeding in peri-menopausal age: diagnostic
options and accuracy. J Obstet Gynecol India 2011;61:189-94.

71 Svirsky R, Smorgick N, Rozowski U, Sagiv R, Feingold M, Halperin R,
et al. Can we rely on blind endometrial biopsy for detection of focal
intrauterine pathology? Am J Obstet Gynecol 2008;199:1-3.

72 Tehranian A, Bayani L, Heidary S, Rastad H, Rahimi A, Hosseini L.
Diagnostic accuracy of sonohysterography compared to endometrial
biopsy in pre-menopausal women with abnormal uterine bleeding.
J Obstet Gynaecol Res 2015;31:480-5.

Abnormal uterine bleeding and risk of endometrial cancer

73 Torrejon R, Fernandez-Alba J, Carnicer I, Martin A, Castro C, Garcia-
Cabanillas J, et al. The value of hysteroscopic exploration for
abnormal uterine bleeding. / Am Assoc Gynecol Laparosc
1997,4:453-6.

74 Vale R. Hysteroscopic evaluation of patients with abnormal uterine
bleeding. Surg Gynecol Obstet 1981;153:521-6.

75 Van Den Bosch T, Ameye L, Van Schoubroeck D, Bourne T,
Timmerman D. Intra-cavitary uterine pathology in women with
abnormal uterine bleeding: a prospective study of 1220 women.
Facts Views Vis Obgyn 2015;7:17-24.

76 Van Trotsenburg M, Wieser F, Nagele F. Diagnostic hysteroscopy for
the investigation of abnormal uterine bleeding in premenopausal
patients. Contrib Gynecol Obs 2000;20:21-6.

77 Vercellini P, Cortesi I, Oldani S, Moschetta M, De Giorgi O,
Crosignani PG. The role of transvaginal ultrasonography and
outpatient diagnostic hysteroscopy in the evaluation of patients with
menorrhagia. Hum Reprod 1997;12:1768-71.

78 Vercellini P, Cortesi I, De Giorgi O, Merlo D, Carinelli SG,
Crosignani  PG. Transvaginal ultrasonography versus uterine
needle biopsy in the diagnosis of diffuse adenomyosis. Hum
Reprod 1998;13:2884-7.

79 Yavuz E, Malatyalioglu E, Sakinci M, Akpolat I, Tosun M, Bildircin
FD. Assessment of reliability of endometrial brush cytology to
determine the etiology of abnormal uterine bleeding and
postmenopausal bleeding. Clin Investig 2012;90:202-10.

80 Yildizhan B, Yildizhan R, Ozkesici B, Suer N. Transvaginal
ultrasonography and saline infusion sonohysterography for the
detection of intra-uterine lesions in pre- and post-menopausal
women with abnormal uterine bleeding. J Int Med Res
2008;36:1205-13.

81 Yumru AE, Bozkurt M, Copkun EY, Ayanoglu YT. Evaluation of
diagnostic  methods in  abnormal uterine bleeding and
endometrial carcinoma: Sectional prospective study. Nobel Med
2009;5:59-64.

82 Zaman BS, Jabeen S, Rashid J. Frequency of positive endometrial
pipelle biopsies in for detection of endometrial carcinoma in patients
of civil hospital with abnormal uterine bleeding. Pak J Med Health
Sci 2013;7:743-747.

© 2016 The Authors BJOG An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd on behalf of 411

Royal College of Obstetricians and Gynaecologists





