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Can a High Body Shape Index (ABSI) Be a Risk Factor for Peyronie’s
Disease?
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What’s known on the subject? and What does the study add?

Peyronie's disease is a wound-healing disorder characterized by penile pain, curvature, and sexual dysfunction. The pathophysiology of
Peyronie's disease involves an abnormal healing pattern in response to trauma within the tunica albuginea. Clinical conditions, including
hypertension, dyslipidemia, and diabetes mellitus, can increase the incidence of Peyronie's disease by creating a hypoxic microenvironment
in erectile tissues. A body shape index (ABSI) is a recent anthropometric measurement of visceral adiposity. This study is the first to define
ABSI as a new independent risk factor for Peyronie's disease. We believe that considering ABSI during follow-up and treatment protocols for
Peyronie's disease will offer important innovations in andrology practice.

A b st a C T

Objective: Predisposing factors of Peyronie's disease remain controversial. We know that obesity has extremely negative effects on erectile tissue.
Therefore, in our study, we aimed to examine the relationship between Peyronie's disease and the body shape index (ABSI), which is a new parameter
for the evaluation of visceral adiposity.

Materials and Methods: In this study, 55 healthy volunteers (group-1) and 50 Peyronie's disease patients (group-2). Age, comorbidities, waist
circumference (WC), height, body mass index (BMI), testosterone, fasting glucose, high-density lipoprotein (HDL) cholesterol, low-density lipoprotein
(LDL) cholesterol, International Index of Erectile Function (IIEF), and ABSI scores of all patients were analyzed. In addition, plaque sizes, duration of
symptoms, and curvature degrees of patients in group 2 were calculated.

Results: The mean ages of group 1 and group 2 were 57.02+8.34 years and 56.02+10.65 years, respectively (p>0.05). Fasting glucose, WC, BMI, and
ABSI values were significantly higher in group 2 (p=0.031, p<0.001, p=0.026 and p<0.001). LDL and HDLvalues were similar between both groups
(p>0.05). The IIEF score was observed to be lower in group 2 (p<0.001). In terms of ABSI values, the discrimination power of Peyronie's disease was
strong. The cut-off value for the ABSI score was 0.08. For this cut-off point, classification success was determined as 88.0% sensitivity and 80.0%
selectivity.

Conclusion: ABSI can be a reliable independent risk factor for Peyronie's disease and a predictor of visceral adiposity.
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Introduction conditions such as advanced age, diabetes mellitus, obesity,

and dyslipidemia, which create a hypoxic microenvironment in
Peyronie’s disease is a wound-healing disorder characterized  erectile tissues (2). In their study evaluating Peyronie's disease
by penile pain, curvature, and sexual dysfunction. The in patients aged 40 years, Tefekli et al. (3) reported that more
pathophysiology of Peyronie's disease involves an abnormal than half of the cases had at least one of the risk factors for

healing patternin response to trauma within the tunica albuginea vascular disease.
(1). Although the etiology has not yet been fully elucidated,

numerous studies have linked Peyronie's disease with clinical Today, there is a significant increase in the prevalence of obesity

and obesity-related health problems directly related to changing
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lifestyles. Obesity leads to endothelial dysfunction by increasing
susceptibility to hypertension and metabolic syndrome (4).
On the other hand, it can also cause changes in the hormone
profile. This condition negatively affects male sexual function
(4,5). Visceral fat accumulation significantly increases the risk
of metabolic and cardiovascular diseases. Therefore, body fat
distribution rather than total adipose tissue content is critical
for metabolic abnormalities. The most basic approach to assess
fat distribution is the use of detailed diagnostic tools, such
as computed tomography or magnetic resonance imaging.
However, these diagnostic tools are expensive and are limitedly
used in daily practice (6,7). This has recently encouraged
health professionals to search for new anthropometric indices
using traditional measurements. A body shape index (ABSI) is
most important of these indices. The value is calculated using
allometric regression of waist circumference (WC), weight,
and height. Previous clinical studies have documented a
significant relationship between ABSI, metabolic disorders, and
cardiovascular pathologies (8,9). On the other hand, in another
study we conducted in the past, we observed that the visceral
adiposity index, which is a marker of adipose tissue dysfunction,
is closely related to Peyronie's disease (10).

This retrospective study aimed to evaluate the relationship
between Peyronie's disease and ABSI. To the best of our
knowledge, this is the first study in English literature where
ABSI was analyzed in Peyronie's disease patients.

Materials and Methods

Patients

The data of patients who applied to our clinics between January
2020 and February 2024 were retrospectively analyzed. Patients
who applied for routine care and did not have neuropathology
were categorized into group 1. Peyronie's disease patients were
defined as group 2. Demographic data, comorbidities, clinical
complaints, duration of symptoms, physical examination
findings, trauma, pelvic radiotherapy, and surgical histories of
the patients were analyzed in detail. The diagnosis of Peyronie's
disease was established based on characteristic symptoms and
the presence of palpable penile plaque on physical examination.

Plaque size was determined via physical examination. The penile
plaque was marked with a marker pen, and its dimensions
were measured using a meter. The curvature degree was
calculated by reviewing images obtained after intracavernosal
injection (11,12). On the other hand, the weight, height, and
WC of the patients were also measured. The erectile function
of the patients was calculated using the International Index
of Erectile Function (4). Blood was collected from all patients
between 08.30 and 10.00 after overnight fasting. In our blood
analysis, total testosterone, fasting blood glucose, high-density

lipoprotein (HDL) cholesterol, and low-density lipoprotein (LDL)
cholesterol levels were analyzed.

Our analyses were performed in accordance with the
Declaration of Helsinki Principles and with the approval of Tokat
Gaziosmanpasa University Faculty of Medicine Clinical Research
Ethics Committee approved this study (decision no: 24-KAEK-
138, date: 18.04.2024).

Measurement of BMI, WC, and ABSI

WC was calculated by measuring the circumference of the circle
passing through the midpoint of the lines perpendicular to the
10" rib on both sides and the spina iliaca anterior superior. BMI
was calculated as weight/height? (kg/m?). ABSI was calculated
as WC divided by BMI?? x height'? (13).

Exclusion Criteria

Patients with a history of trauma, radiotherapy, malignancy, or
pelvic surgery were excluded.

Statistical Analysis

A descriptive statistical work-up was conducted for the study
to provide insight into the general characteristics. Data for
continuous variables are presented as the arithmetic mean and
standard deviation. Levene's test was used to determine whether
continuous variables matched with normal distribution or not.
Regarding inter-group comparisons of variables indicated with
measurements, a t-test was used for independent samples to
study inter-group differences. Receiver operating characteristics
(ROC) curve analysis was applied to determine the cut-off values
of the variables, and the area under the ROC curve (AUC) was
also evaluated. Also, correlation and regression analysis were
performed to examine the relationships between continuous
variables. A p-value 0.05 was considered statistically significant.
Calculations were made with available statistical software (IBM
SPSS 26, SPSS Inc., an IBM Co., Somers, NY).

Results

The data from a total of 105 male patients were analyzed. Group
1 was the control group, and there were 55 patients. In group 2,
50 patients were diagnosed with Peyronie's disease. Mean age
was 57.02+8.34 years and 56.02+10.65 years in groups 1 and 2,
respectively. There were no significant differences between the
groups in terms of age distribution (p>0.05). The mean symptom
duration in group 2 was 19.88+4.58 months. The mean plaque
size and penile curvature degree of patients in this group were
16.4+4.87 mm and 48.14+10.15°, respectively. [t was determined
that diabetes mellitus, hypertension, hyperlipidemia, and
smoking were higher in this group than in group 1 (p=0.044,
p=0.043, p=0.008, and p=0.019, respectively). On the other
hand, no difference was found between groups 1 and 2 in terms
of coronary artery disease (p>0.05) (Table 1).
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WC and BMI measurements were higher in group 2 than in
group 1 (p<0.001 and p=0.026). When blood biochemical
analyses were examined, mean fasting glucose, HDL cholesterol,
and LDL cholesterol levels in group 2 were 123.69+68.84 mg/
dL, 44.14+9.81 mg/dL and 149.08+135.72 mg/dL. Glucose values
were found to be significantly higher than in group 1 (p=0.031).
HDL-C and LDL-C values were similar between groups 1 and
2 (p>0.05). On the other hand, total testosterone levels were
significantly lower in group 2 than in group 1 (p<0.001). The
mean ABSI values in groups 1 and 2 were recorded as 0.08+0.01
and 0.09+0.01, respectively. These values were significantly
higher in group 2 (p<0.001). Although erectile dysfunction
was observed in only 19 (34.54%) patients in group 1, it was
detected in 27 (549%) patients in group 2. In this context, the
IEFF score of group 2 was significantly lower than that of group
1 (p<0.001) (Table 2).

ROC analysis was performed to determine the success of ABSI
scores in the prediction of Peyronie's disease and AUC values,

Table 1. Distribution of study population by comorbidity

Group
Comorbidity p-values
Group 1 (n=55) | Group 2 (n=50)
Diabetes mellitus | 6 (10.9%) 14 (28%) 0.044°
Hypertension 5(9.1%) 12 (249%) 0.043°
Hyperlipidemia 8 (14.5%) 20 (40%) 0.008"
Coronary artery | 5 a9y 11 (22%) 0.067
disease
Smoking 12 (21.8%) 23 (46%) 0.019°

Chi-square test, : Bold values indicate statistically significant (p<0.05)

Table 2. General characteristics of groups 1 and 2

Groups

Groups 1 (n=55) | Groups 2 (n=50) p-values
Age (years) 57.02+8.34 56.02+10.65 0.597
Height (cm) 173.22+5.03 170.50+7.08 0.225
BMI (kg/m?) 27.38+2.83 28.94+4.17 0.026
WC (cm) 91.98+5.14 105.82+10.90 <0.001°
ABSI 0.08+0.01 0.09+0.01 <0.001
Glucose (mg/dL) 99.15+39.01 123.69+68.84 0.031°
HDL cholesterol 45.15+9.88 44.1449.81 0.600
LDL cholesterol 110.89+49.71 149.08+135.72 0.054
Lﬁt“tem”e 9/ | 46049411042 | 34633£15929 | <0.001°
IIEF 23.64+3.60 19.02+3.35 <0.001"

Student's t-test with mean + standard deviation

“: Bold values indicate statistically significant (p<0.05).

BMI: Body mass index, WC: Waist circumference, ABSI: A body shape index, HDL:
High-density lipoprotein, LDL: Low-density lipoprotein, IIEF: International Index of

Erectile Function
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accuracy, sensitivity, selectivity, positive-negative predictive
values, and likelihood ratio (+) values together with the 95%
confidence intervals calculated as a result of the ROC analysis are
shown in Table 3. The ROC curve is shown in Figure 1. As a result
of the ROC analysis, the ABSI score was found to be statistically
significant between groups 1 and 2 [AUC=0.890 (0.819-0.946);
p<0.001]. In terms of ABSI values, the discrimination power of
Peyronie's disease was strong. The cut-off value for the ABSI
score was 0.08. For this cut-off point, classification success was
determined as 88.0% sensitivity and 80.0% selectivity.

Discussion

The history of Peyronie's disease dates back to the early 7t
century. Despite having an extensive clinical history, there
are many uncertainties regarding the etiopathogenesis and
treatment approaches of Peyronie's disease. It is estimated that
the prevalence of all cases of Peyronie's disease in the world
varies between 0.3% and 13.1% (14). On the other hand, the
easy availability of treatment options for erectile dysfunction
in the modern century has led to a significant increase in
the frequency of Peyronie's disease evaluation by healthcare
professionals (10). In a recent study in Turkiye, which is also the

Table 3. ROC curve analysis of the ABSI score in disease
prediction

ABSI score
Area under curve 0.895 (0.819-0.946)
Sig. p (area=0.5) <0.001"
Cut-off >0.08
Sensitivity (95% Cl) 88.0 (75.7-95.5)
Specificity (95% Cl) 80.0 (67.0-89.6)

ROC: Receiver operating characteristics, ABSI: A body shape index Cl: Confidence
interval
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100
80|
z r
= 601
5 40
@ :
20} AUC = 0.895
P < 0.001
0I|1.l||‘I‘|.I.|‘I4|

0 20 40 60 80 100

1-Specificity

Figure 1. ROC curves for the ABSI score in disease prediction

ABSI: A body shape index, AUC: Area under curve, ROC: Receiver operating characteristics
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geographical region of our study, Kadioglu et al. (15) reported
the prevalence of Peyronie's disease to be 5.3%. The same study
documented that this pathology was associated with a higher
incidence of diabetes, hypertension, heart disease, smoking, age,
and poor sexual intercourse experience (15). On the other hand,
in our study, a close relationship was found between Peyronie's
disease and comorbidity. In the physiopathology of Peyronie's
disease, which is mainly emphasized, there is tissue damage
caused by penile micro-traumas with a cumulative effect in
later periods. For this reason, many authors have reported that
factors that negatively affect wound healing can also negatively
affect the course of Peyronie's disease (10,16).

The adipose tissue is a connective tissue composed mostly of
adipocytes. Adipose tissue is divided into two components:
Subcutaneous and visceral. Visceral adipose tissue is the most
pathogenic component (17). Therefore, the function of adipose
tissue is very important for a healthy life. The term adipose
tissue dysfunction refers to a condition in which adiponectin
production decreases to very low levels, whereas proatherogenic,
proinflammatory, and prediabetic adipocytokine are excessively
secreted (18). Adiposity is characterized by adipocyte
deposition and hypertrophy of visceral adipose tissue (19). It
is accepted that adipose tissue dysfunction is a key process in
the pathophysiology of obesity-related disorders by negatively
affecting oxygenation (20). Previous studies have observed that
adipose tissue dysfunction is closely related to high rates of
diabetes mellitus, insulin resistance, dementia, stroke, coronary
artery disease, hypertension, obstructive sleep apnea, hormonal
imbalance, non-alcoholic fatty liver, and many types of cancer
in obese patients (21,22).

ABSI is a recent anthropometric measurement indicating
visceral adiposity rather than peripheral fat (8,13). It is a useful
index for cardiometabolic risk assessment independent of WC
and BMI, which was developed by Krakauer and Krakauer (7)
in 2012 (7,23). On the other hand, ABSI has been reported
to be positively correlated with visceral adiposity estimated
by ultrasonic and bioelectrical impedance analysis in clinical
analyses. However, Lin and Lin (23) observed that ABSI was
more closely associated with impotence than other obesity
indices (23). In a study of 607 patients, Bouchi et al. (8) reported
that ABSI was an important indicator of arterial stiffening
in patients with type 2 diabetes. Haghighatdoost et al. (13)
reported that ABSI was a poor predictor of metabolic syndrome
and cardiovascular disease. On the other hand, recent studies
have also shown that ABSI is a strong predictor of all-cause
mortality (24,25). Our study analyzed several factors suspected
of the etiopathogenesis of Peyronie's disease in detail and
examined the relationship between ABSI and Peyronie's disease.
The findings suggest that the ABSI is a risk factor of Peyronie's
disease as a predictor of visceral adipose dysfunction.

Testosterone is an endogenous anabolic hormone that plays an
important role in wound healing (26,27). It has been observed
that previous studies have dealt with Peyronie's disease and
testosterone levels in detail. In a series of 121 cases, Moreno
and Morgentaler (28) reported that low testosterone levels were
correlated with Peyronie's disease. In the same study, it was also
reported that there is a relationship between low testosterone
levels and the severity of curvature. In a study including 106
patients with Peyronie's disease by Nam et al. (29), they reported
that low testosterone levels were associated with erectile
dysfunction, plaque size, and penile deformity. Similarly, in
the studies of Cavallini et al. (27), it was found that the levels
of testosterone were lower in patients with Peyronie's disease
compared with the control group. Differently, in the study of
Kirby et al. (30), low testosterone levels were not associated
with the severity of Peyronie's disease. Similarly, in the study
of El-Sakka (31), there was no relationship found between
hormonal abnormalities and Peyronie's disease. Obesity and
hypotestosteronemia are closely related. In previous studies, it
has been noted that depending on the level of obesity, there
is a decrease in the level of sex hormone-binding globulin
associated with insulin resistance and a suppression in the
hypothalamic-pituitary-testicular axis, followed by a decrease
in testosterone levels (5,32). Wang et al. (32) reported that
obesity and hypogonadism were closely related in males in
their study. In our study, we found that there was a decrease in
testosterone levels in patients with Peyronie's disease compared
with the control group. This trend was directly related to ABSI
levels.

Other factors that negatively affect wound healing include
comorbid conditions such as diabetes mellitus, dyslipidemia,
and hypertension. It is observed that in many clinical studies
conducted in the past, the relationship between comorbidity
and Peyronie's disease was analyzed in detail, and quite
different results were documented. Diabetes mellitus activates
transforming growth factor (TGF)-beta 1. Increasing glucose and
TGF-beta 1 level upregulated plasminogen activator inhibitors.
Thus, although matrix metalloproteinases are inhibited, the
tissue inhibitory activity of metalloproteinases is high (33).
This condition causes abnormalities in the extracellular matrix
composition, such as collagen accumulation, scar formation,
and fibrosis, in patients with diabetes mellitus (33,34). In a very
large series of 1208 cases by Kadioglu et al. (15), it was reported
that 17.5% of Peyronie's disease patients were diagnosed with
diabetes mellitus, and this rate was higher than that of the
control group. In a similar study, Tefekli et al. (34) reported that
patients with Peyronie's disease and diabetes mellitus had much
more severe penile deformity. In this study, diabetes mellitus
was observed in 19.1% of patients with Peyronie's disease, a
significantly higher rate than in the control group.
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Hypertension and dyslipidemia are other risk factors that
negatively affect the oxygen levelin the penile microenvironment
(15). It has been observed that many clinical studies conducted
in the past have investigated the relationship between
Peyronie's disease and hypertension and dyslipidemia. In a study
by Bjekic et al. (35) in which they evaluated a total of 328 cases
diagnosed with 82 cases of Peyronie's disease, they reported
that comorbidities such as diabetes mellitus, hypertension, and
hyperlipidemia were more common in this group. In another
study, Pavone et al. (36) reported that 44% of patients with
Peyronie's disease were diagnosed with hypertension, a rate
that was considerably higher than that in the control group.
In our study, we found that the incidence of hypertension and
hyperlipidemia was higher in patients with Peyronie's disease
than in the control group. In a series of 307 cases by Kadioglu et
al. (11) reported that 67.5% of patients with Peyronie's disease
had at least one risk factor; however, diabetes mellitus and
hypercholesterolemia were the most common comorbidities.
These systemic conditions have repercussions in the penile
microenvironment, such as chronic inflammation, increased
levels of reactive oxygen species, disruption of intercellular
connections, and endothelial dysfunction (37). In this context,
the physiopathology of Peyronie's disease has been analyzed
from a broad perspective in our study by analyzing ABSI,
which is closely related to a wide range of pathologies, such as
hypertension, insulin resistance, pre-diabetes, diabetes mellitus,
dyslipidemia, and hormonal disorders. Our study documented
the relationship between ABSI and Peyronie's disease for the
first time in the literature.

Study Limitations

The main limitation of our study is that it was conducted
retrospectively with a limited number of patients. On the other
hand, due to the inadequacy of our technical conditions, the fact
that a detailed biochemical analysis could not be performed, the
plaque size and penile arterial and venous system blood flow
could not be documented with Doppler ultrasonography were
other limitations of our study.

Conclusion

In this retrospective study, ABSI was found to be higher in
patients with Peyronie's disease than in controls. In line with our
results, we believe that it is extremely important to consider high
ABSI as a risk factor for Peyronie's disease. Our study should be
supported by prospective, randomized, and large series studies.
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