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ABSTRACT

Objectives: To clarify the impact of anogenital distance (AGD) on duloxetine success in the
management of women with stress urinary incontinence (SUI).

Material and methods: Patients who have been diagnosed with SUI, were evaluated for
inclusion in the study. Distance between anus and clitoris (AGDac), distance between anus
and fourchette (AGDar), and length of genital hiatus (GH) were measured. All patients started
duloxetine 20 mg twice daily for 2 weeks, and then patients received 40 mg duloxetine twice
daily. Patients were categorized into two groups (patients who benefited from duloxetine and
patients who did not benefit from duloxetine). Patient characteristics and AGD parameters
were compared between these two groups.

Results: In total, 178 women were included in study and mean duration of SUI was 2.9 years.
The mean body mass index (BMI) was significantly higher in patients with unsuccessful
therapy (p = 0.001). In contrast, nulliparous rate was significantly higher in patients who
benefited from duloxetine (p = 0.043). The distance of AGDac(71.4 mm vs 77.9 mm, p =
0.001) and distance of GH were significantly shorter (21.7 mm and 26.7 mm, p = 0.001) in



patients who were successfully treated with duloxetine. Multivariate regression analysis found
that BMI < 30 kg/m?, shorter AGDac, and GH lengths were significantly related with
duloxetine success (p = 0.037, p = 0.036, and p = 0.039, respectively).

Conclusions: This study showed that duloxetine improved SUI in more than half of women
and obesity was a predictive factor for duloxetine failure. In addition, shorter AGDac length
and shorter GH distance were significantly associated with duloxetine success in the
management of SIU.

Keywords: AGDac; AGDar; anogenital distance; Duloxetine; genital hiatus; stress urinary

incontinence

INTRODUCTION

Stress urinary incontinence (SUI) is described as unintentional urine leakage due to
abdominal pressure increments linked to coughing, physical exercise or weight lifting [1].
Previous studies demonstrated the relationship between SUI and loss of self-confidence,
deterioration of social life, and increased health costs [2]. Jha et al. [3] claimed that almost
25% of women suffer from SUI and SUI-related problems. Duloxetine, a serotonin-
norepinephrine reuptake inhibitor, was approved for the first time for SUI by the European
Medicines Agency in Europe and Food and Drug Administration in United States of America,
as an alternative to surgery for the management of SUI [4]. Previous studies stated that
duloxetine decreased the incontinence episode frequency in women up to 60%, but factors
related to duloxetine success are still under investigation including number of births, obesity,
gynecological operations and perineal anatomic features [5].

The effect of perineal anatomy on SUI is one of the most discussed topics in
gynecology practice. Athanasopoulos et al. [6] calculated anal-coccyx length, fourchette-
coccyx distance and perineal body length in women with SUI, and the authors did not find
significant correlations between perineal parameters and SUI. In contrast, Shin et al. [7] found
that women with shorter urethral length had more risk of being faced with SUI. Anogenital
distance (AGD), simply defined as the distance from anus to external genitalia, is affected by
androgenic factors during the prenatal period. Sanchez-Ferrer et al. [8] evaluated pelvic organ
prolapse (POP) and AGD, and found significant correlations between increased genital hiatus
length and pelvic organ prolapses. In another study, the authors claimed that longer anus to
clitoris length was a predictive factor for SUI [9].

Previous researches evaluated the impact of AGD on pelvic organ prolapses,

polycystic ovary syndrome and SUI. However, to our knowledge, no study has analyzed the



effect of AGD on duloxetine success in the management of SUI. In the present study, our
purpose was to clarify the impact of AGD on duloxetine success in the management of

women with SUI.

MATERIAL AND METHODS

Patients who were admitted to the gynecology outpatient clinic and patients who have been
diagnosed with SUI, were evaluated for inclusion in the study, and study data were
prospectively recorded between January 2019 and June 2022. Ethical committee approval was
obtained from the local ethics committee, and all participants signed informed consent forms.
Patient age, body mass index (BMI), presence of diabetes mellitus, parity status, and duration
of SUI were recorded. Also, incontinence episode frequency (IEF) was noted for each patient.
Physical examination in lithotomy position was done for all participants, and distance
between anus and clitoris (AGDac), distance between anus and fourchette (AGDar), and
length of genital hiatus (GH) were measured. Additionally, the Pelvic Organ Prolapse
Quantifications System (POP-Q) was used to determine POP. To evaluate presence of SUI, all
patients performed the valsalva maneuver with an empty bladder and bladder with 300 cc
fluid. Presence of mixed and/or urge type incontinence, presence of neurogenic bladder,
history of pelvic surgery and radiotherapy, history of gynecologic or bladder cancer, and
history of SUI surgery were exclusion criteria. Also, patients who < 18 years old, patients with
active urinary infection, patients who faced undesirable side effects to duloxetine and patients

who could not continue treatment for 12 weeks were excluded from study.

Anogenital distance parameters

In the lithotomy position, all patients were positioned with 45° angle of thighs, and a
stainless steel digital caliper (VWR® International, LL.C, West Chester, PA, USA) was used
during measurements. The AGDacwas accepted the length from the upper edge of the anus
and clitoris, and AGDarwas accepted as the length between upper edge of the anus to
posterior fourchette. Length of GH was measured from posterior midline of the hymen or
edge of the perineum nucleus to the center of urethral meatus. To avoid inaccurate
measurements, two health care providers measured AGD parameters twice.

All patients started duloxetine 20 mg twice daily for 2 weeks, and then patients
received 40 mg duloxetine twice daily. The full dose of 80 mg duloxetine was continued for
12 weeks. Duloxetine was considered successful in patients whose incontinence episode

frequency was reduced by 50%. To evaluate the impact of ADG on duloxetine success in the



management of women with SUI, patients were categorized into two groups (patients who
benefited from duloxetine and patients who did not benefit from duloxetine). Patient

characteristics and AGD parameters were compared between these two groups.

Statistical analysis

The Statistical Package for the Social Sciences version 25 (SPSS IBM Corp., Armonk,
NY, USA) program was used. Shapiro—Wilk test and Q-Q plots were performed to evaluate
normality of variable distribution. Normally-distributed data were analyzed with the Student t
test, and non-normally distributed data were analyzed with the Mann—Whitney U test.
Quantitative data are described as mean + standard deviation. The x* test or Fisher’s exact test
were performed for comparison of categorical parameters. Multivariate analysis was
performed to clarify parameters affecting duloxetine success in the treatment of SUI. The data

were evaluated at 95% confidence level and p < 0.05 was accepted as statistically significant.

RESULTS

In total, 178 women were included in study and mean duration of SUI was 2.9 years. The
mean age and mean BMI of the study group were 56.8 years and 27.9 kg/m? respectively.
Forty patients (22.5%) patients had diabetes mellitus and nulliparous rate was 21.4% (38
patients). The mean length of AGDac, AGDar, and GH were 74.4 mm, 24.0 mm and 24.0 mm,
respectively. In total, 41 (23.0%) patients and 18 (10.2%) patients were classified as POP-Q
stage 1 and POP-Q stage 2, respectively. Characteristics of the study population are presented
in Table 1.

In comparison, patients who benefited and did not benefit from duloxetine had similar
age, presence of diabetes mellitus, duration of SUI, length of AGDar, and POP-Q stages
between the groups (p = 0.312, p = 0.354, p = 0.665, p = 0.194, and p = 0.946, respectively).
The mean BMI was significantly higher in patients with unsuccessful therapy (29.4 kg/m*vs
26.7 kg/m?, p = 0.001). In contrast, nulliparous rate was significantly higher in patients who
benefited from duloxetine (p = 0.043). Additionally, the distance of AGDac(71.4 mm vs 77.9
mm, p = 0.001) and distance of GH were significantly shorter (21.7 mm and 26.7 mm, p =
0.001) in patients who were successfully treated with duloxetine (Tab. 2).

Multivariate regression analysis found that BMI < 30 kg/m?increased the success rate
of duloxetine 2.092 times (p = 0.037). In contrast, parity was not found to be a factor
influencing duloxetine outcomes (p = 0.241). Additionally, a decrease of 1 mm in AGDac was

significantly associated with duloxetine success in the management of SUI in women (1.038



fold-time, p = 0.036). Moreover, decreased GH length was significantly related with
duloxetine success (p = 0.039) (Tab. 3). The receiver operating characteristic (ROC) analysis
demonstrated that AUC values for AGDac and GH were 0.672 and 0.707, respectively for
prediction of duloxetine success (p = 0.001 and p = 0.001). The ROC analyses for AGDac and
GH are presented in Figure 1A-B.

DISCUSSION

Anogenital distance is the anthropometric point which is affected by androgen during the
prenatal phase. The AGD distance in women is half the length of AGD in men, but higher
androgen levels in the prenatal period results in longer AGD in women and shorter AGD in
men [10]. Previous reports demonstrated that shorter AGD in males was associated with lower
testis volume, infertility and hypospadias, and longer AGD in females was related with
congenital adrenal hyperplasia, endometriosis and polycystic ovarian syndrome [11, 12]. Also,
some researchers investigated the impact of AGD on pelvic organ prolapse and incontinence
in women; however, none of these studies focused on the effect of AGD on treatment
outcomes. For the first time, we analyzed the impact of AGD parameters on duloxetine
success in the management of women with SUI, and we found a significant correlation
between duloxetine failure and obesity, increased AGDaclength and GH distance.

The reflection of AGDarand AGDacin urogynecology practice is still under
investigation. Sanchez-Ferrer et al. [8] found significant relationships between pelvic organ
prolapses with increased AGDac distance and decreased AGDarlength. Similarly, a study
investigating AGD parameters and SUI incidence stated that patients with SUI had
significantly longer AGDac and shorter AGDardistance in comparison to patients without SUI
[9]. In the present study, we found significantly longer AGDacin patients who did not benefit
from duloxetine. Additionally, our results revealed that AGDrlength had no impact on
duloxetine outcomes in the management of women with SUI. We hypothesize that with
prolongation of AGDac, muscle mass per unit area will decrease in women with similar
muscle mass, and this will reduce the resistance of the pelvic floor to increases in intra-
abdominal pressure. In addition, prolonged AGDac measurement may be associated with
further caudal displacement of the urethra, which may lead to duloxetine failure in women
with SUL

Patients with SUI had more frequent pelvic floor deficiency and previous studies
attempted to clarify the correlation between pelvic floor deficiency and GH distance. Jones et

al. [13] stated that longer GH distance resulted in the loss of vaginal support and higher rate



of pelvic organ prolapses. Also, Vakili et al. [14] found increased GH length was predictive
factor for unsuccessful pelvic organ prolapse surgery. In another study, the authors claimed
that longer GH was significantly related with higher SUI incidence in women [9]. In the
present study, our results revealed that longer length of GH was a predictive factor for
duloxetine failure. According to these results, we suggest that women with longer GH length
should undergo surgery without wasting time on duloxetine treatment.

Obesity is associated with intra-abdominal pressure increases. Han et al. [15]
investigated the effect of BMI on SUI development, and found 25.6% SUI rate in women with
BMI < 23.0 kg/m?, and 50.5% SUI rate in women with BMI > 27.0 kg/m*. Schwertner-
Tiepelmann et al. [16] investigated duloxetine use in women with SUI, and the authors found
a significantly higher rate of duloxetine discontinuation in obese women. They claimed that
the lower efficiency of duloxetine in obese cases resulted in this outcome. In contrast, Viktrup
and Yalcin [17] used duloxetine for women with SUI, and the authors achieved greater
increases in quality of life in patients with BMI > 28 kg/m?. In the present study, BMI < 30
kg/m”was predictive for successful duloxetine treatment in women with SUIL.

Furthermore, it is well-recognized that vaginal delivery significantly impacts pelvic
floor function and anatomical structures, including AGD measurements. Vaginal birth is
associated with stretching and potential injury to the pelvic floor muscles, which can
contribute to increased anogenital distances such as AGDac and changes in genital hiatus
dimensions, factors that we have identified as influencing duloxetine success. Previous studies
have shown that women who have given birth vaginally often exhibit longer AGDac and
greater genital hiatus length, correlating with increased risk of pelvic floor disorders, such as
pelvic organ prolapse and stress urinary incontinence [8, 9, 13, 14]. In our study, nulliparous
women were more likely to benefit from duloxetine, likely due to less pelvic floor damage
from childbirth. This highlights the potential for using AGD parameters not only to predict
SUI severity but also to guide clinical decisions regarding pharmacologic treatments. Based
on these findings, it may be prudent to consider duloxetine more strongly for nulliparous
women or those with minimal pelvic floor damage post-delivery, as multiparous women with
altered pelvic floor anatomy might require alternative treatments, such as surgical
interventions.

Even though this is first study to analyze the impact of AGD on duloxetine success in
the treatment of women with SUI, the limited patient volume and lack of long-term outcome
are accepted as limitations. Additionally, anthropometric features could be affected by race

and genetic variations, and in our opinion, further studies which investigate the impact of



AGD on duloxetine success may clarify this subject. Lastly, we did not focus on menopausal
status and hormone levels of women, that may affect AGD, which may be the subject of

further studies.

CONCLUSIONS

In conclusion, the present study showed that duloxetine improved SUI symptoms in
more than half of women with SUI and obesity was a predictive factor for duloxetine failure.
In addition, shorter AGDac length and shorter GH distance were significantly associated with
duloxetine success in the management of SIU. Our results should be confirmed by prospective

randomized studies with higher patient numbers.
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Nulliparous

38 (21.4%)

Parity > 1 140 (78.6%)
Duration of SUI 29+1.8
AGDjr (mm)* 24.0 £ 5.5
AGDjc (mm)* 744+ 11.1
GH (mm)* 24.0+7.8
POP Q stage

0 119 (66.8%)

1 41 (23.0%)

2 18 (10.2%)

*mean + standard deviation; AGDac — anogenital distance from the anus to the clitoris;

AGDar — anogenital distance from the anus to the fourchette; BMI — body mass index; GH

— genital hiatus; POP Q — Pelvic Organ Prolapse Quantifications System; SUI — stress

urinary incontinence

Table 2. Comparison of demographic data and anogenital distance parameters according to

treatment success

Treatment failed (n — 82) | Treated (n — 96) | p value

Age (years)* 57.6+9.1 56.2 + 9.5 0.312
BMI (kg/m?)* 29.4+5.8 26.7 £5.2 0.001
Diabetes mellitus 21 (25.6%) 19 (19.8%) 0.354
Parity n (%) 0.043

Nulliparous 12 (14.6%) 26 (27.1%)

Parity > 1 70 (85.4%) 70 (72.9%)
Duration of SUI 29+1.8 28+1.8 0.665
AGDxr (mm)* 23.4+5.9 24.5+5.2 0.194
AGDjc (mm)* 779+ 94 714+ 11.6 0.001
GH (mm)* 26.7+7.8 21.7+£7.2 0.001
Pop Q stage 0.946

0 54 (65.9%) 65 (67.7%)

1 19 (23.2%) 22 (22.9%)

2 9 (11.0%) 9 (9.4%)

AGDac — anogenital distance from the anus to the clitoris; AGDar — anogenital distance

from the anus to the fourchette; BMI — body mass index; GH — genital hiatus; POP Q —

Pelvic Organ Prolapse Quantifications System; SUI — stress urinary incontinence

Table 3. Logistic regression analysis of factors affecting the success of duloxetine in stress

urinary incontinence treatment

| Odds ratio

| 95% CI

| p value




BMI (< 30 kg/m? vs > 30 kg/m?) 2.092 1.047—- 0.037
4.182

Parity (nulliparous vs parity > 1) 1.629 0.720- 0.241
3.688

GH (mm) 1.055 1.003-1.110 | 0.039

AGDac (mm) 1.038 1.002— 0.036
1.074

BMI — body mass index; AGDac — anogenital distance from the anus to the clitoris; GH —

genital hiatus

Figure 1. A. Receiver operator characteristic curve analysis of genital hiatus for prediction of
treatment success for stress urinary incontinence; B. receiver operator characteristic curve
analysis of anogenital distance from the anus to the clitoris for prediction of treatment success

for stress urinary incontinence
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