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Abstract

Purpose To estimate the incidence of recurrence of complaints and repeated interventions after hysteroscopic treatment for
abnormal uterine bleeding in premenopausal women and to determine potential predictors for re-intervention.

Methods This is a retrospective cohort study in two secondary care centers in the Netherlands. We included 313 premeno-
pausal women who underwent hysteroscopy for complaints of abnormal uterine bleeding and who had intrauterine pathol-
ogy visualized at ultrasound. The intrauterine structure was hysteroscopically removed. These women were compared with
women who had a hysteroscopy for abnormal uterine bleeding, but in whom hysteroscopy showed no abnormalities. We
used Chi-squared test for categorical variables and independent-samples 7 test for continuous variables. p Values less than
0.05 were considered to indicate statistical significance.

Results In total, 262 women had intrauterine pathology removed at hysteroscopy; 136 (52%) women had recurrence of
complaints, while 101 women (39%) underwent re-intervention. Heavy menstrual bleeding at baseline and multiparity were
predictive factors for recurrence of abnormal uterine bleeding and re-intervention. In the 51 women with abnormal uterine
bleeding in whom hysteroscopy showed no intrauterine abnormality, 29 women (60%) had recurrence of complaints and 12
(24%) a re-intervention.

Conclusion In premenopausal women with abnormal uterine bleeding, treatment of intrauterine pathology often does not
reduce the complaints, thus questioning the effectiveness of hysteroscopic removal of these structures.
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Introduction

Abnormal uterine bleeding (AUB), which is defined as
menstrual flow outside of normal volume, duration, regu-
larity, or frequency, accounts for a significant proportion
Department of Obstetrics and Gynaecology, Zuyderland of gynecologic complaints [1]. The International Federa-
I%/Leed;\?::hceg::gs Henri Dunantstraat 5, 6419 PC Heerlen, tion of Gynecology and Obstetrics (FIGO) has developed

a classification system for the causes of AUB, under the
acronym PALM-COEIN (polyp; adenomyosis; leiomyoma;
malignancy and hyperplasia; coagulopathy; ovulatory dys-
function; endometrial; iatrogenic; and not yet classified) [2,
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Hysteroscopy has commonly been performed as an
office procedure, for diagnostic purposes, since 1980 [6].
In recent years, therapeutic hysteroscopy in an office set-
ting has become more prevalent [6]. The benefits of office
hysteroscopy, such as no anesthesia, lower costs, and quicker
revalidation, are widely known [7], which is why the inci-
dence of the therapeutic office hysteroscopy has increased.

Although there is some evidence that removal of intrau-
terine structures is effective in reducing the women’s com-
plaints, its long-term effectiveness is not known, as most
studies are limited to 3- or 6-month follow-up [8, 9]. The
only study that followed women until four years after initial
treatment showed that 60% of these women have persistent
symptoms of AUB [10]. So, we questioned the effectiveness
of hysteroscopic removal of intrauterine structures in women
with AUB.

The aim of this study is to determine the incidence of
recurrence of complaints and repeated interventions after
initial hysteroscopic treatment for AUB in premenopausal
women. We compared the results of women who underwent
hysteroscopy for AUB with the results of women with AUB
who were diagnosed without intrauterine pathology and
thus did not require intervention. In addition, we determine
potential predictive factors for recurrence of AUB and re-
intervention in a prediction model.

Methods

We retrospectively studied women who underwent a hyst-
eroscopy for AUB in two teaching hospitals in the Nether-
lands: Zuyderland Medical Center, Heerlen, and Maxima
Medical Center, Veldhoven. Women were identified from
electronic databases, and data were extracted from medical
files. If information on follow-up was not available in the
records of the institution, we contacted individual women.

We presented the study protocol to our institutional eth-
ics committee, and they gave their approval that this study
is not obliged to the rules of the Medical Research Involv-
ing Human Subjects Act (WMO in Dutch), because of the
retrospective aspect of the study.

The data were not collected in the context of the study, so
informed consent was waived.

We included all women who presented with AUB (sub-
jectively) and who underwent a hysteroscopy between Janu-
ary 2005 and December 2010. AUB could be defined as
heavy menstrual bleeding, metrorrhagia, or intermenstrual
bleeding. Intrauterine pathology could be a polyp or myoma,
and a diagnosis had to be made preoperatively by vaginal
ultrasound, by saline infusion sonography, or by diagnostic
hysteroscopy. Hysteroscopy could be performed in a thera-
peutic inpatient setting or in an office setting. Afterward,
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all biopsies were sent for histological assessment and were
confirmed by a pathologist.

These women were compared with women from the same
inclusion group in whom intrauterine pathology was sus-
pected and who had a hysteroscopy for AUB, but where no
intrauterine pathology was found. In these women, the vagi-
nal ultrasound or saline infusion sonography had provided
a false-positive diagnosis indicating intrauterine pathology.
These women were either reassured that they had no pathol-
ogy and received no further treatment, or they were treated
with nonsteroidal anti-inflammatory drugs or oral contracep-
tives. The latter treatments were also prescribed frequently
to women who had an intrauterine structure removed.

Intended was to exclude women if the removed pathol-
ogy turned out to be malignant, but all polyps were benign.
Women whose initial therapeutic hysteroscopy was com-
bined with endometrial ablation or insertion of a lev-
onorgestrel-releasing intrauterine device (LNG-IUD) were
excluded from the study. Both interventions are also thera-
peutic treatment options for AUB.

We collected baseline characteristics including age, body
mass index (BMI), parity, smoking, medication use (hor-
monal medication and anticoagulants), hemoglobin level,
menstruation pattern, and duration of menstrual period.
For the women who had intrauterine pathology and who
underwent a therapeutic hysteroscopy, we collected the fol-
lowing additional data on the initial intervention: sort and
size of intrauterine structure removed (polyps <1 cm, pol-
yps>1 cm, myoma-type0 <2 cm, myoma-typeO>2 cm,
myoma-typel <2 cm, or myoma-typel >2 cm); time of
procedure; method of removal; and final diagnosis.

Main outcome measures were rate of recurrence of com-
plaints of AUB and repeated interventions, and medical ther-
apy for persistence or recurrence of AUB. Medical therapy
included oral contraceptives, progestogens, NSAIDs, and
LNG-IUDs. Repeated interventions included repeated ther-
apeutic hysteroscopy, endometrial ablation, embolization,
and hysterectomy. Secondary outcomes are the differences
between the two groups of women regarding menstruation,
namely the recurrence of heavy menstrual bleeding, metror-
rhagia and days of period, and the differences between the
two groups regarding the intervention, namely the type of
structure removed (such as polyps or leiomyoma), size of the
structural uterine pathology, relapsing time of symptoms,
duration of procedure, and the removal method, such as
mechanically (e.g., scissors or forceps) or electrosurgically.

For statistical analysis, we used the program R, version
3.3.3. We expressed continuous variables with a normal dis-
tribution as a mean with a standard deviation (SD) and 95%
confidence intervals (CI). Skewed distributed continuous
variables were expressed as a median and range. Differences
in baseline characteristics or outcomes between intervention
and nonintervention groups were tested with a Chi-squared
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test for categorical variables and independent-samples T-test
for continuous variables. p Values less than 0.05 were con-
sidered to indicate statistical significance.

Since missing data are often not missing completely at
random, analyzing only completely observed subjects could
result in bias and a severe loss of precision in the regression
coefficient estimates. Therefore, we imputed these missing
values using stochastic regression imputation. The impu-
tation model included all the candidate predictors and the
outcome, as is advocated in guidelines on imputation [11].
The imputation was performed on the total database after
which only those women who underwent a therapeutic hys-
teroscopy were selected.

All candidate predictors for recurrence of AUB were
included in the multivariable logistic regression model, after
which a backward stepwise elimination was performed using
a p value for deletion of 0.10. To prevent severe overfitting
of the model to the data, an often used rule of thumb states
that at least 10 recurrences are needed for each variable to
be included in the model [12].

To assess its potential in future patients, we used stand-
ard bootstrapping techniques for internal validation of the
model. A total of 1000 bootstrap samples were drawn from
the original data. The results of the bootstrap validation were
used to compute optimism-corrected indices of the model’s
performance and a shrinkage factor that can be used to adjust
the regression coefficients in such a way that future predic-
tions are less extreme.

The performance of the internally validated model was
quantified by measures of overall fit, discrimination, and
calibration. Overall fit was assessed by Nagelkerke’s R
square. Discrimination refers to the model’s ability to sepa-
rate women who will from those who will not develop recur-
rent bleeding, and is quantified by the area under the receiver
operating characteristic (ROC) curve. Calibration, on the
other hand, refers to the accuracy of the model’s predictions.
We assessed the model’s calibration plot and computed
Hosmer and Lemeshow (H-L) goodness-of-fit statistic. A
nonsignificant H-L test indicates no evidence against good
model fit.

Results

We included 313 women who underwent hysteroscopy for
complaints of AUB. In 262 of these women, hysteroscopic
removal of a polyp or myoma was performed (intervention
group). We identified 51 women with AUB who underwent a
hysteroscopy without findings of structural pathology (non-
intervention group).

Baseline characteristics between the intervention group
and the nonintervention group did not significantly differ
(Table 1).

The majority (75%) of the women in the intervention
group had heavy menstrual bleeding due to myoma. Pol-
yps were found in 21% of the women with heavy menstrual

Table 1 Baseline clinical

o Patient characteristics Intervention group Nonintervention group p Missing
characteristics N=262 N=5]
IN CO
Age 443 +5.7 42.5+6.3 0.055 0 0
BMI 26.1+5.9 25.6+4.3 0.594 151 16
Smokers 37 (14.1%) 15 (29.4%) 0.696 152 12
Parity 1.4+1.08 1.4+0.99 0.917 42 6
PO 58 (22.1%) 10 (19.6%) 0.708
P1 48 (18.3%) 12 (23.5%) 0.557
P2 84 (32.1%) 19 (37.3%) 0.618
P3 30 (11.5%) 4 (7.8%) 0.471
Medication users 149 (56.9%) 26 (51.0%) 0.446 - -
Hormonal 97 (37.0%) 6 (11.8%) -
Anticoagulants 6 (2.3%) 2 (3.9%) -
Ferrous fumarate 17 (6.5%) 1(2.0%) -
Other 55 (21.0%) 20 (39.2%) -
Hemoglobin level 75+1.2 7.6+1.2 0.676 86 12
Duration of symptoms 103+11.3 125+12.3 0.475 172 34
Menstruation pattern:
Metrorrhagia 76 (29.0%) 21 (41.2%) 0.098 - -
Menorrhagia 142 (54.2%) 18 (35.3%) 0.015 - -
Both 44 (16.8%) 12 (23.5%) 0.317 - -
Days of period 8.6+3.9 7.6+£2.6 0.305 160 34
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bleeding. Of the women with metrorrhagia, however, 46%
had polyps. All polyps were benign.

For the main outcome, the median follow-up time was
seven years since initial hysteroscopy (maximum: 9.5 years,
minimum: 4.5 years). Recurrence of complaints after ini-
tial therapy occurred in 136 (52%) women in the interven-
tion group versus 29 (60%) in the nonintervention group
(p=.52).

For the women in the intervention group and the nonin-
tervention group, we compared the individual characteristics
between recurrence and no recurrence (Table 2).

In the intervention group, there was a difference between
recurrence and no recurrence in BMI (27.2 vs. 24.7,
p <.05), parity 0 (16% vs. 29%, p <.01), parity 2 (40% vs.
24%, p <.05), metrorrhagia (24% vs. 35%, p <.05), heavy

menstrual bleeding (63% vs. 44%, p <.01), and myoma-
typeO smaller than 2 cm (9% vs. 18%, p <.05).

In the nonintervention group, there was no statistical dif-
ference between the individual characteristics in recurrence
and no recurrence.

In the intervention group, we split the intrauterine pathol-
ogies into several groups, namely polyps <1 cm (12%),
polyps > 1 cm (23%), myoma-type0 <2 cm (13%), myoma-
type0>2 cm (14%), myoma-typel <2 cm (20%), myoma-
typel >2 cm (15%). Between the different groups, there was
no difference in recurrence except for myoma-typeO smaller
than 2 cm, where there was less recurrence after removal.

Among women with recurrence of complaints, re-inter-
vention occurred in 101 women of the initial group where an
intracavitary structure was removed (74%) versus 12 (41%)

Table 2 Patient characteristics

Patient characteristics
of recurrence group and no

Intervention group

Nonintervention group

N=262 N=51
recurrence group
Recurrence  No recurrence  p Recurrence  No recurrence  p
N=136 N=126 N=29 N=22
Age 43.8+59 447+5.5 0226 41.6+6.9 43.7+53 0.241
BMI 27.2+6.7 24.7+42 0.030 26.2+4.9 24.2+2.1 0.226
Smokers 18 (13.2%) 19 (15.1%) 0.552 9 (31.0%) 6 (27.3%) 0.740
Parity 1.6+1.0 1.2+1.1 0014 1.2+0.93 1.7+1.0 0.140
PO 22 (16.2%) 36 (28.6%) 0.003 8 (27.6%) 2(9.1%) 0.272
P1 28 (20.6%) 20 (15.9%) 0.626 6 (20.7%) 6 (27.3%) 0.499
P2 54 (39.7%) 30 (23.8%) 0.036 12 (41.4%) 7 (31.8%) 0.766
P3+ 17 (12.5%) 13 (10.3%) 0.502 1(3.4%) 3 (13.6%) 0.286
Hemoglobin level 74+12 7.6+1.2 0228 7.5+1.2 7713 0.632
Hormonal medication 44 (32.4%) 53 (42.1%) 0.124  5(17.2%) 1(4.5%) 0.218
Duration of period 9.2+4.2 7.6+3.3 0.052 7.4+2.0 7.8+3.3 0.818
AUB
Metrorrhagia 32 (23.5%) 44 (34.9%) 0.042 13 (44.8%) 8 (36.4%) 0.579
Menorrhagia 86 (63.2%) 56 (44.4%) 0.003 10 (34.5%) 8 (36.4%) 0.560
Both 18 (13.2%) 26 (20.6%) 0.137 6 (20.7%) 6 (27.3%) 0.741
Initial intervention®
Polyp<1cm 17 (12.5%) 13 (10.3%) 0.699
Polyp>1cm 31 (22.8%) 29 (23.0%) 0.541
Myomata-type0 <2 cm 12 (8.8%) 22 (17.5%) 0.044
Myomata-type0>2 cm 17 (12.5%) 19 (15.1%) 0.593
Myomata-typel <2 cm 29 21.3%) 22 (17.5%) 0.440
Myomata-typel >2 cm 24 (17.6%) 15 (11.9%) 0.225
Polyp + Myomata 2 (2.0%) 3 (2.4%) 0.674
Myomata-type0O + typel - 1(0.8%) 0.481
Hysteroscopy + curettage 4 (2.9%) 1(1.6%) 0.685 29 (100%) 22 (100%) -
Final diagnosis
Myomata 91 (66.9%) 84 (66.7%) 0.535
Polyp 39 (28.7%) 37 (29.4%) 0.505
Both 6 (4.4%) 5(4.0%) 0.553
No pathology - - - 29 (100%) 22 (100%) -

#Hysteroscopic removal of
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in the group where hysteroscopy showed no abnormalities
(p=.01).

In the intervention group, 26 women (10%) were treated
with oral contraceptives and five women (2%) with NSAIDs
compared to five women (10%) with oral contraceptives
and one (2%) with NSAIDs in the nonintervention group
(p=.98).

We also studied if there were significant differences
between the two care centers for patient characteristics, inci-
dence of recurrence, re-intervention, and medical treatment.
There were no differences in any of these parameters.

The univariable analysis of predictors of women with and
without recurrence in the intervention group is shown in
Table 3.

Nulliparous women (OR 0.39 95% CI 0.21-0.72),
metrorrhagia (OR 0.57, 95% CI 0.33-0.98), and myoma-
type0 <2 cm (OR 0.46 95% CI 0.21-0.97) were protective

for recurrence in this cohort. Multiparous women with a
parity of 2 (OR 1.9 95% CI 1.06-3.2) and heavy menstrual
bleeding (OR 2.2 CI 1.3-3.5) were significantly related to
recurrence of AUB after therapeutic hysteroscopy.

The prediction model resulting from the multivariable
selection of predictors is shown in Table 4. The internally
validated coefficients were penalized using the shrinkage
factor (0.89) resulting from the bootstrap validation.

Nagelkerke’s R square of the model was 18.8% (16.9%
after correction for optimism). The discriminative ability of
the model, expressed as the AUC (Fig. 1), was 71.5% (95%
CI 65.3%-77.7%). After internal validation, the optimism-
corrected AUC was 69.4%. Figure 2 shows the calibration
plot. The smoothed line and the different groups of patients
lie close to the ideal line of 45 degrees. This indicates good
calibration. The formula that can be used to calculate an indi-
vidual’s probability of recurrence is presented in Table 4. The

Table 3 Distribution of and multivariable analysis between candidate predictors and recurrence of AUB in the intervention group

Candidate predictor Recurrence No recurrence Univariate Multivariate
N=136 N=126 Logistic regression Logistic regression
analysis analysis
OR 95% CI p p OR 95%C1 p

Age 43.8+5.9 447455 1.03 0.98-1.07 0.226 —0.038 0.96 0.92-1.01 0.108
BMI 272+6.7 247+4.2 0.92 0.85-.995 0.030 0.023 1.02 0.97-1.08 0.358
Parity
PO 22 (16.2%) 36 (28.6%) 0.39 0.21-0.72 0.003 —0.705 0.49 0.25-0.97 0.04
P2 54 (39.7%) 30 (23.8%) 1.9 1.06-3.2 0.036 0.308 1.36 0.75-2.48 0.32
AUB
Metrorrhagia 32 (23.5%) 44 (34.9%) 0.57 0.33-0.98 0.042 0.141 1.15 0.52-2.56 0.73
Menorrhagia 86 (63.2%) 56 (44.4%) 22 1.3-3.5 0.003 0.859 2.36 1.15-4.86 0.02
Myoma-type0 <2 cm 12 (8.8%) 22 (17.5%) 0.46 0.26-0.98 0.044 -0.726 0.48 0.22-1.07 0.07
Duration of period 92+42 7.6+3.3 1.97 —-0.11-3.18 0.052 0.067 1.07 1.00-1.14 0.04
Table 4 Prediction model for Variable Regression OR (95% CI) Shrunk regres-
the recurrence of abnormal sion coefficient™
uterine bleeding

Intercept -0.57 —-0.48

Age (years) -0.05 0.95 (0.91-1.00) —0.04

BMI (kg/m?) 0.07 1.07 (1.01-1.13) 0.06

Nulliparous (yes) —1.08 0.34 (0.18-0.62) -0.96

Menorrhagia (yes) 0.89 2.45 (1.43-4.19) 0.80

Myoma-type 0 <2 cm (yes) -0.72 0.48 (0.21-1.10) —0.64

Duration of period (days) 0.11 1.12 (1.03-1.21) 0.10

The probability recurrence of abnormal uterine bleeding can be calculated as

p(recurrence) = 1/(1 +exp(— (Linear Predictor))), in which

Linear Predictor=-0.48 —.04*Age+0.06*BMI — 0.96*Nulliparous+0.80 * Menorrhagia—0.64 *
Myoma-type 0 <2 cm+0.10 * Duration of period

OR odds ratio, CI confidence interval, BMI body mass index

*Adjustment for overfitting by shrinkage (shrinkage factor=0.89). The intercept was subsequently re-esti-

mated
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Fig.1 The discriminative ability of the prediction model, expressed
as the area under the curve (AUC)
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Fig.2 Calibration plot of the prediction model

model may be used to calculate an individual’s probability, or
to classify patients into subgroups based on their risk (e.g., low
risk, intermediate risk, and high risk).
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Discussion

We found that over 50% of the women in the interven-
tion group had recurrence of complaints of AUB after
initial hysteroscopy. The risk of recurrence was not sig-
nificantly smaller in the group without intrauterine abnor-
malities. This indicates that intrauterine pathology might
not contribute to the cause of AUB and that hysteroscopic
removal of these structures as treatment for AUB can be
challenged. The sort of intrauterine pathology (myoma of
polyps) is neither predicting recurrence. However, the sort
of complaints of AUB, e.g., metrorrhagia or heavy men-
strual bleeding, are predicting recurrence, with metror-
rhagia being protective and HMB increasing the risk of
recurrence.

The strengths of the present study include the reason-
able cohort size, the long follow-up time, the inclusion
of more than one hospital, and the presence of a control
group without intrauterine pathology.

Limitations include the retrospective character of the
study. This resulted in a lot of missing data regarding
patient characteristics, which resulted in smaller sub-
groups. Moreover, the definition of recurrence was based
solely on whether or not the patients returned with the
same complaint. We did not have a questionnaire before
and after the procedure to address women’s menstrual
complaints, and we did not have an objective blood loss
assessment chart.

The prediction model indicated heavy menstrual bleed-
ing and parity as predictive risk factors for recurrence.

Our prediction model can be used to calculate an indi-
vidual probability of recurrence which can then be compared
to the average risk of 52%. Nevertheless, even in the low risk
of recurrence group, there is an incidence of recurrence of
up to 40%. This suggests considering other treatments for
women with AUB, like endometrial ablation or insertion of
a levonorgestrel-releasing intrauterine device (LNG-IUD).

In our study, we found a high percentage of recurrence
of complaints (52%). This is contrary to earlier studies,
which found a satisfaction rate of at least 70% [8, 13].
This could be due to the objective recurrence rate used in
our study, compared to the patient-reported satisfaction
rate used in these earlier studies. However, the experience
of recurrent or persistent AUB is always subjective, even
in objective recurrence rates. Furthermore, in research of
benign gynecology, subjective outcome measures are often
used due to lack of objective cutoff points. In addition,
this study has a much longer follow-up time compared
to previous studies. As incidence of recurrence increases
over time, this also explains our higher recurrence rates.

To our knowledge, this is the first study that compares
the data of women undergoing hysteroscopic treatment for
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AUB with data from a group undergoing hysteroscopy and
suffering from the same complaints, but without intrauter-
ine pathology. The only statistical difference between the
intervention and the nonintervention groups is the risk of
re-interventions among the women with recurrence (74%
vs. 41%). An explanation for this might be that physicians
assume that there is a recurrence of intrauterine pathology,
which needs to be treated. In the nonintervention group,
there was no explanation for the complaints, and therefore,
a re-intervention would be useless. The evidence that the
group without intrauterine pathology had a significantly
higher risk of being treated with medication supports this.

In conclusion, the main finding of our study was the high
recurrence rate and re-intervention rate of more than 50%.
While in women with AUB without intracavitary abnormali-
ties, treatment with Mirena or ablation results in a disappear-
ance of complaints in 90% of the women, the rate of effec-
tiveness of polypectomy and myomectomy was much lower.
Thus, one could question whether hysteroscopic removal in
women who suffer from AUB and have small intrauterine
abnormalities is the best treatment. Whether these women
might benefit from ablation or from a Mirena should be
evaluated in new cohort studies or even randomized clinical
trials.
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