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Abstract
Purpose Majority of men with type 2 diabetes mellitus (T2DM) have been reported to experience erectile dysfunction (ED) in a
lifetime. The aim of our study was to prospectively evaluate the postoperative condition of ED and premature ejaculation (PE) in
men who underwent metabolic surgery for the treatment of T2DM.
Materials and Methods A total of 36 sexually active male individuals with T2DMwho were applied for metabolic surgery were
given two different questionnaire forms prior to and 6 months after the surgery. Patients filled the International Index of Erectile
Function (IIEF) and the Premature Ejaculation Profile (PEP) questionnaires before and 6 months after the surgery. The BMI,
fasting blood glucose (FBG), and glycated hemoglobin (HbA1c) concentrations were also measured prior to the surgery and on
follow-up points of postoperative first, third, and sixth months.
Results Erectile function (EF) and overall satisfaction domains of the IIEF questionnaire increased significantly after the surgery
in the patient groups irrespective of the previous ED severity (p < 0.001). There were significant improvements of the PEP
interpersonal difficulty related to ejaculation score and HbA1c levels in the severe/moderate EF group and IIEF EF, PEP
interpersonal difficulty related to ejaculation domains, and HbA1c levels of mild to moderate/mild/no ED group after the
metabolic surgery.
Conclusion Metabolic surgery could improve erectile and ejaculatory function scores of obese patients with T2DM.
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Introduction

Obesity and type 2 diabetes mellitus (T2DM) are two world-
wide epidemics that can impair the health and life quality of
the affected individuals. Alongside the related adverse condi-
tions and cardiovascular diseases, both obesity and T2DM are
known as independent risk factors for erectile dysfunction
(ED) through various mechanisms [1]. More than half of the
men with T2DM have been reported to experience ED in a
lifetime, and symptoms occur one or two decades earlier com-
pared with the patients without metabolic conditions [2].
Studies suggest a bidirectional relationship between T2DM

and ED, as obesity with T2DM is closely related to lower
androgen levels, vascular endothelial factors, and proinflam-
matory cytokines in men with ED [3, 4]. On the other hand,
low total and free testosterone and sex hormone-binding glob-
ulin (SHBG) levels were shown to be risk factors for insulin
resistance, T2DM, and obesity, independent of age. The du-
ration and severity of ED increase during the life course as the
disease follows chronic progress [5].

Metabolic surgery is a recommended therapeutic tool in the
management of T2DM and related conditions depending on
the certain indications such as glycemic state, presence of
obesity, and uncontrolled hyperglycemia [6]. Sleeve gastrec-
tomy with transit bipartition (SG+TB) is a relatively novel
metabolic surgery approach, establishing an opening into the
ileum from the antrum of the stomach, and providing an ad-
ditional passage for the food [7].

Weight loss and resolution of T2DM with the metabolic
surgery methods have been shown to improve ED and related
conditions such as premature ejaculation (PE), personal dis-
tress, and dissatisfaction [8]. Moreover, increased blood
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supply to the penis through endothelial nitric oxide (NO)
synthase-related mechanisms and improvement of microvas-
cular conditions after metabolic surgery have been shown in
both experimental and clinical studies [9].

The aims of our study are to evaluate the presence of ED
and PE in men who underwent SG+TB metabolic surgery for
the improvement of T2DM and assess the postoperative
follow-upmeasures of sexual performance using two indepen-
dent scoring tools.

Materials and Methods

A total of 36 sexually active male individuals with T2DM
who were applied for metabolic surgery with a BMI between
30 and 35 kg/m2 with glycated hemoglobin (HbA1c) level of
> 7.5% despite optimum anti-diabetic therapy, or a BMI great-
er than 35 kg/m2 with a history of T2DM, and being obese for
≥ 5 years despite conservative weight loss therapy and life-
style modifications were given two different questionnaire
forms prior to and 6 months after the surgery.

The data were collected in accordance with the principles
of the Declaration of Helsinki. The patients were informed
about the possible complications and technical details of the
surgery; written informed consent was obtained from each
patient.

All patients were subjected to a thorough preoperative
medical examination by a multidisciplinary team including a
metabolic surgeon, endocrinologist, cardiologist, anesthesiol-
ogist, psychiatrist, ophthalmologist, urologist, and dietician.
An intensive workup of blood and urine tests including tumor
markers, lipid profile, and vitamin status, along with conven-
tional preoperative workup, abdominal USG, chest X-ray,
pulmonary examination and function testing, endoscopy of
the upper GI tract, echocardiography, ECG, Doppler USG of
the carotid and vertebral arteries, and ophthalmological and
neurological examination along with psychiatric evaluation
was performed for all of the patients prior to surgery.

The patients with hypertension, hyperprolactinemia, be-
nign prostate hyperplasia, and any other neurologic, psycho-
genic, or cardiovascular condition that might affect erectile
status have been excluded. The patients with a history of drug
use or under treatment for ED and PE were also excluded.

Since the study was designed prospectively, the patients
were given the International Index of Erectile Function
(IIEF) and the Premature Ejaculation Profile (PEP) question-
naires and asked to fill the forms themselves in a close and
intimate room designed for the study before the surgery and
on the postoperative 6-month follow-up visit [10, 11].

The IIEF forms consisted of five domains including erectile
function (30 points), orgasmic function (10 points), sexual
desire (10 points), intercourse satisfaction (15 points), and
overall satisfaction (10 points), and total scores were

evaluated as 0–10 points severe ED, 11–16 moderate ED,
17–21 mild-moderate ED, 22–25 mild ED, and 26–30 no ED.

The intravaginal ejaculation latency time (IELT) was also
questioned and the individuals were asked to estimate their
values.

PEP score questionnaire included four different questions
on control over ejaculation, personal distress related to ejacu-
lation, satisfaction with sexual intercourse, and interpersonal
difficulty related to ejaculation and each variable was scored a
point between 0 and 4.

The BMI, fasting plasma glucose (FPG), and glycated he-
moglobin (HbA1c) concentrations were also measured prior
to the surgery and on follow-up points of postoperative first,
third, and sixth months.

Statistical Analysis

Statistical analysis was performed using SPSS 22 for
Windows (SPSS, Inc., Chicago, IL, USA).

Normal distribution was assessed using the Kolmogorov-
Smirnov test. Since all data were outside the normal distribu-
tion, the Wilcoxon matched-pairs signed-rank test was
employed for the comparison of pre- and postoperative vari-
ables. The comparison studies between severe/moderate EF
and mild to moderate/mild/no ED groups were performed
using an unpaired Mann-WhitneyU test. Data were presented
as median ± standard error of the mean (SEM), and
minimum–maximum values per group. Statistical significance
was defined as p < 0.05.

Results

EF and OS domains of the IIEF questionnaire increased sig-
nificantly after the surgery in the patient groups irrespective of
the previous ED severity (p < 0.001). There was no significant
improvement in the other parameters of the IIEF and all pa-
rameters of the PEP questionnaires (Table 1).

When the patients were subgrouped according to EF status
as severe and moderate EF and mild to moderate, mild, and no
ES according to total IIEF scores, the EF, OF, IS, and OS
domain scores were significantly different between two
groups. The PEP scores indicating perceived control over
ejaculation, personal distress related to ejaculation, satisfac-
tion with sexual intercourse, and interpersonal difficulty relat-
ed to ejaculation were also significantly different between the
groups (Table 2).

The comparison of postoperative evaluation scores be-
tween the EF groups showed significant differences on the
EF, OF, IS, and OS domain scores of the IIEF and PEP score
parameters perceived control over ejaculation, personal dis-
tress related to ejaculation, and interpersonal difficulty related
to ejaculation. The PEP variable satisfaction with sexual
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intercourse did not differ between the groups after the surgery
(Table 3).

There were significant improvements of the PEP interper-
sonal difficulty related to ejaculation score and HbA1c levels
in the severe/moderate EF group and IIEF EF, PEP interper-
sonal difficulty related to ejaculation domains, and HbA1c
levels of mild to moderate/mild/no ED group after the meta-
bolic surgery (Table 4).

The median age of participating individuals was 56.6 ±
3.71 in the severe and moderate EF groups and 49.50 ± 6.39
in the mild to moderate, mild, and no ES groups. Individuals
in the severe and moderate EF groups were significantly older
than the individuals in the mild to moderate, mild, and no ES
groups (p < 0.05). Weight loss percentage at the end of the
sixth month was significantly higher in the mild to moderate,
mild, and no ES groups (p < 0.05). The baseline variables of
the patients in the two groups are shown in Table 5.

Discussion

Obesity affects up to 40% of the male population in the USA
as of 2020 [12]. Besides the cardiovascular risk factors

affecting the life expectancy and quality, the majority of the
cases with obesity and T2DM also suffer from ED. The ab-
normal or excessive fat accumulation in the body affects all
vessels, resulting in atherosclerosis and narrowing of the ves-
sel lumens; hence, endothelial dysfunction and decreased
blood supply to the penis are among the organic causes of
ED. Moreover, the severity of ED is correlated with the sever-
ity and duration of these conditions [13]. Although studies
revealed the presence of ED in patients with obstructive sleep
apnea, hypertension, and other obesity-related conditions, we
excluded patients with these in order to provide a better un-
derstanding of the improvement in ED and present a more
homogenous patient population. Metabolic surgery is a recent
treatment of choice for the patients with T2DM and improve-
ment of glycemic variables and lipid profile have been ob-
served in various studies worldwide.

In our study, we observed that the mean EF and OS scores
of IIEF significantly increased 6 months after the metabolic
surgery. However, we did not observe a significant improve-
ment in other variables of the IIEF questionnaire and all pa-
rameters of the PEP form. Despite the elevated IIEF OF and IS
scores in the patient group following the surgery, the increase
rate did not reach statistical significance. It should be of

Table 2 Baseline characteristics
of severe and moderate EF group
vs mild to moderate, mild, and no
ED group

Variables Severe and
moderate EF

Mild to moderate and
mild and no ED

p value

IIEF EF domain 9 ± 1.04 (5–10) 20 ± 1.06 (17–29) < 0.0001

IIEF OF domain 7 ± 0.95 (4–8) 9 ± 0.27 (7–10) < 0.01

IIEF SD domain 10 ± 0.4 (8–10) 10 ± 0.4 (6–10) 0.78

IIEF IS domain 3 ± 0.8 (0–5) 9 ± 0.47 (6–12) < 0.0001

IIEF OS domain 3.5 ± 0.28 (3–4) 8 ± 0.43 (5–10) < 0.0001

IELT preop dk 2 ± 3.25 (2–15) 6 ± 1.69 (1–20) 0.34

PEP perceived control over ejaculation 0.5 ± 0.94 (0–4) 4 ± 0.48 (0–4) < 0.01

PEP personal distress related to ejaculation 0.5 ± 0.94 (0–4) 4 ± 0.45 (0–4) < 0.05

PEP satisfaction with sexual intercourse 1 ± 0.75 (0–3) 4 ± 0.42 (0–4) < 0.01

PEP interpersonal difficulty related to ejaculation 2.5 ± 0.47 (2–4) 4 ± 0.21 (2–4) < 0.05

Table 1 Comparison of pre- and
postoperative IIEF and PEP
scores

Variables Preoperative Postoperative p value

IIEF EF domain 20 ± 1.7 (5–29) 24 ± 1.7 (5–29) < 0.001

IIEF OF domain 8 ± 0.38 (4–10) 9 ± 0.4 (4–10) 0.125

IIEF SD domain 10 ± 0.31 (6–10) 10 ± 0.33 (6–10) 0.75

IIEF IS domain 8 ± 0.81 (0–12) 9.5 ± 0.93 (0–12) 0.078

IIEF OS domain 7 ± 0.57 (3–10) 9 ± 0.65 (3–10) < 0.001

IELT preop dk 6 ± 1.48 (1–20) 6 ± 1.46 (1–20) 0.62

PEP perceived control over ejaculation 4 ± 0.45 (0–4) 4 ± 0.42 (0–4) 0.98

PEP personal distress related to ejaculation 4 ± 0.44 (0–4) 4 ± 0.43 (0–4) 0.99

PEP satisfaction with sexual intercourse 4 ± 0.4 (0–4) 4 ± 0.4 (0–4) > 0.99

PEP interpersonal difficulty related to ejaculation 4 ± 0.21 (2–4) 4 ± 0.28 (1–4) 0.50

4770 OBES SURG  (2020) 30:4768–4773



concern that the mean age of the study population was 51.5 in
our study group, and while we subgrouped individuals into
severe/moderate EF and mild to moderate/mild/no ED groups,
there was a significant difference in terms of age between the
groups. Thus, the lower IIEF EF, OF, IS, OS, and PEP do-
mains perceived control over ejaculation, personal distress
related to ejaculation, and interpersonal difficulty related to

ejaculation in the severe/moderate ED group might be a con-
sequence of the age and longer duration of chronic disease
T2DM and obesity.

In a statement by the American Diabetes Association
(ADA), low testosterone levels and sexual dysfunction are
common findings in patients with obesity, metabolic syn-
drome, and T2DM. The relationship between obesity and

Table 4 Baseline and postoperative characteristics of the groups

Variables Preoperative Postoperative p value

Severe and moderate EF

IIEF EF domain 9 ± 1.04 (5–10) 9 ± 1.04 (5–10) 0.87

IIEF OF domain 7 ± 0.95 (4–8) 7 ± 0.95 (4–8) 1.00

IIEF SD domain 10 ± 0.4 (8–10) 10 ± 0.4 (8–10) 1.00

IIEF IS domain 3 ± 0.8 (0–5) 3 ± 0.8 (0–5) 1.00

IIEF OS domain 3.5 ± 0.28 (3–4) 3.5 ± 0.28 (3–4) 1.00

IELT preop dk 2 ± 3.25 (2–15) 2 ± 3.25 (2–15) 1.00

PEP perceived control over ejaculation 0.5 ± 0.94 (0–4) 0.5 ± 0.94 (0–4) 1.00

PEP personal distress related to ejaculation 0.5 ± 0.94 (0–4) 1 ± 0.75 (0–3) 0.78

PEP satisfaction with sexual intercourse 1 ± 0.75 (0–3) 2 ± 0.62 (1–3) 0.66

PEP interpersonal difficulty related to ejaculation 2.5 ± 0.47 (2–4) 9 ± 1.04 (5–10) < 0.01

HbA1c 9.28 ± 0.59 (8.7–10.2) 6.26 ± 1.25 (5.4–7.7) < 0.001

Mild to moderate and mild and no ED

IIEF EF domain 20 ± 1.06 (17–29) 25 ± 0.73 (20–29) < 0.05

IIEF OF domain 9 ± 0.27 (7–10) 9 ± 0.25 (7–10) 0.96

IIEF SD domain 10 ± 0.4 (6–10) 10 ± 0.41 (6–10) 0.98

IIEF IS domain 9 ± 0.47 (6–12) 11 ± 0.56 (6–12) 0.48

IIEF OS domain 8 ± 0.43 (5–10) 10 ± 0.18 (8–10) 0.52

IELT preop dk 6 ± 1.69 (1–20) 6 ± 1.66 (1–20) 0.96

PEP perceived control over ejaculation 4 ± 0.48 (0–4) 4 ± 0.41 (0–4) 0.92

PEP personal distress related to ejaculation 4 ± 0.45 (0–4) 4 ± 0.42 (0–4) 0.94

PEP satisfaction with sexual intercourse 4 ± 0.42 (0–4) 4 ± 0.29 (1–4) 0.96

PEP interpersonal difficulty related to ejaculation 4 ± 0.21 (2–4) 25 ± 0.73 (20–29) < 0.0001

HbA1c 8.12 ± 1.61 (5.3–10.7) 5.85 ± 1.33 (4.3–8.17) < 0.001

Table 3 Postoperative
characteristics of severe and
moderate EF group vs mild to
moderate, mild, and no ED group

Variables Severe and
moderate EF

Mild to moderate and
mild and no ED

p value

IIEF EF domain 9 ± 1.04 (5–10) 25 ± 0.73 (20–29) < 0.0001

IIEF OF domain 7 ± 0.95 (4–8) 9 ± 0.25 (7–10) < 0.01

IIEF SD domain 10 ± 0.4 (8–10) 10 ± 0.41 (6–10) 0.91

IIEF IS domain 3 ± 0.8 (0–5) 11 ± 0.56 (6–12) < 0.0001

IIEF OS domain 3.5 ± 0.28 (3–4) 10 ± 0.18 (8–10) < 0.0001

IELT preop dk 2 ± 3.25 (2–15) 6 ± 1.66 (1–20) 0.26

PEP perceived control over ejaculation 0.5 ± 0.94 (0–4) 4 ± 0.41 (0–4) < 0.01

PEP personal distress related to ejaculation 1 ± 0.75 (0–3) 4 ± 0.42 (0–4) < 0.05

PEP satisfaction with sexual intercourse 2 ± 0.62 (1–3) 4 ± 0.29 (1–4) 0.08

PEP interpersonal difficulty related to ejaculation 9 ± 1.04 (5–10) 25 ± 0.73 (20–29) < 0.0001
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low testosterone levels is multidirectional and affects multiple
endocrine and metabolic pathways [5]. Low levels of total and
free testosterone and sex hormone-binding globulin (SHBG),
the carrier protein of testosterone, were shown to be closely
associated with an increased risk of developing metabolic
syndrome and T2DM, independent of age, race, and obesity
[14, 15]. Furthermore, antigen-binding medications for the
treatment of prostate cancer resulted in an increased incidence
of T2DM in older men [4]. The suggested pathogenesis of
obesity and T2DM in the low testosterone and/or SHBG
levels environment has focused on that steroid hormones
modulate response to insulin via proinflammatory mediators
[16, 17]. On the other hand, adipose tissue contains the aro-
matase, the enzyme that converts testosterone to estradiol, and
elevated estrogen and decreased testosterone levels are well-
known causes of ED [18].

In a study of 30 men who underwent bariatric surgery,
erectile function and intercourse satisfaction domains signifi-
cantly improved starting at postoperative 1 month [19].
Similarly, we found increased EF scores in our patients in
the mild to moderate/mild/no ED group, of which the mean
age was significantly younger than the severe/moderate EF
group. Noteworthy is that, our study groups were not adjusted
for age; hence, different outcomes would be expected in a
younger age group with moderate or severe ED.

Although there was a significant difference in the variables
IIEF EF, OF, IS, OS and PEP domains perceived control over
ejaculation, personal distress related to ejaculation, interper-
sonal difficulty related to ejaculation, satisfaction with sexual
intercourse did not differ between the groups following the
surgery. Furthermore, when we compared the pre- and post-
operative scores of the variables, interpersonal difficulty relat-
ed to ejaculation significantly improved in the severe/
moderate EF, and IIEF EF domain and PEP interpersonal

difficulty related to ejaculation scores were significantly
higher in the postoperative period for the moderate/mild/no
ED group, suggesting an ameliorating effect of metabolic sur-
gery and weight loss on EF.

Erection is mediated through the NO release that involves in
stimulation of corpus cavernosum smooth muscle allowing
blood supply to provide erection [20]. Lower adipokine levels
in obese and T2DM patients resulted in lack of NO, thus endo-
thelial dysfunction contributing to ED. Significant weight loss
is associated with a better erection capacity, through organic
pathways and increasing self-confidence [13]. In addition,
weight loss percentage on the postoperative 6th month was
significantly higher in the moderate/mild/no ED group, possi-
bly affecting the improvement of scoring variables. Although
we lack further data on the long-term results of the variables, it
might be suggested that further improvements of other scoring
parameters would be expected in both groups.

There is a close relationship between the HbA1c levels and
the severity of the ED, and studies reported improved erectile
function due to HbA1c reduction and control of T2DM in male
individuals younger than 60 years old [21, 22]. Furthermore,
ED is considered among the initial symptoms of T2DM in 12%
of patients [23]. In our study, there was significant reduction in
HbA1c levels on the postoperative sixth month in both groups
independent of the severity of the ED.However, improved IIEF
EF domain score in the mild to moderate/mild/no ED group
might be due to relatively younger age of individuals in this
group, supporting the findings on beneficial effect of glycemic
control on ED in younger patients.

It should also be taken into account that the surgery type we
performed on our patients was a relatively novel method SG+
TB, and variabilities on the postoperative period might be
observed as a result of the surgical method on different organ
systems and pathways. Thus, similar studies are required with

Table 5 Baseline and postoperative characteristics of severe and moderate EF group vs mild to moderate, mild, and no ED group

Variables Severe and moderate EF Mild to moderate and
mild and no ED

p value

Age 56.6 ± 3.71 (52–62) 49.50 ± 6.39 (39–64) < 0.05

BMI 34.2 ± 2.68 (28.7–40.35) 32.82 ± 3.12 (27.0–44.18) 0.77

HbA1c 9.28 ± 0.59 (8.7–10.2) 8.12 ± 1.61 (5.3–10.7) 0.14

Insulin 20.31 ± 4.17 (12.17–26.6) 11.38 ± 2.27 (7.38–30) 0.15

C peptide 2.49 ± 0.56 (1.92–3.27) 3.04 ± 1.05 (1.07–4.39) 0.34

HOMA-IR 9.42 ± 3.26 (5.5–13.45) 7.22 ± 3.72 (3.43–15.66) 0.32

Operative time (min) 164.0 ± 22.19 (135–190) 177.9 ± 35.29 (135–235) 0.42

HbA1c (postoperative 1st month) 7.75 ± 0.76 (6.9–8.4) 7.56 ± 1.27 (5.9–9.6) 0.78

Weight loss %(postoperative 1st month) 12.4 ± 2.68 (10–16.8) 14.11 ± 3.03 (10.6–20) 0.31

HbA1c (postoperative 3rd month) 6.49 ± 0.69 (5.7–7.28) 6.04 ± 1.41 (4.7–8.61) 0.57

Weight loss % (postoperative 3rd month) 18.91 ± 7.391 (8.00–24.3) 21.24 ± 3.19 (17.2–27.5) 0.42

HbA1c (postoperative 6th month) 6.26 ± 1.25 (5.4–7.7) 5.85 ± 1.33 (4.3–8.17) 0.66

Weight loss % (postoperative 6th month) 11.89 ± 7.06 (7.05–20.0) 24.85 ± 6.29 (14.7–30.4) < 0.05
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male patient groups who underwent weight loss procedures
such as sleeve gastrectomy, Roux-en-Y gastric bypass, or gas-
tric banding. Furthermore, phychological evaluations are re-
quired questioning the self-evaluation of the individuals re-
garding their body perception and self-confidence prior to
and following the surgery.

One limitation of our study is that we did not analyze tes-
tosterone, SHBG, and lipid profile markers of the patients on
the pre- and postoperative follow-up periods. In addition, we
did not perform imaging analyses on the blood supply level of
the penile vessels. However, we can conclude from previous
studies that, either with the effect of metabolic surgery or
weight loss, an ameliorated lipid profile is a predicted conse-
quence alongside other metabolic variables. We also observed
significantly lower HbA1c levels at the end of the 6-month
follow-up period for both groups.

In conclusion, metabolic surgery could improve erectile
and ejaculatory function scores of obese patients with
T2DM. Large-scale studies with similar age groups and longer
follow-up would exhibit better scores during the time course
on the variables that did not improve on the early postopera-
tive period.
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