TURKISH

Jo

OROLOCY. U
[=] 5 [u]

[=]

The impact of diabetes mellitus on penile length in men undergoing
inflatable penile prosthesis implantation

Diabetes mellitusun sisirilebilir penil protez uygulanan erkeklerdeki penis
boyu lizerine etkisi

-

Turkish Journal of Urology; 39(3): 161-4 e doi:10.5152/tud.2013.033
ANDROLOGY

Original Article

Yigit Akin, ilker Fatih Sahiner?, Mustafa Faruk Usta?

Department of Urology,
Faculty of Medicine, Erzincan
University, Erzincan, Turkey

?Departmet of Urology,
Faculty of Medicine, Akdeniz
University, Antalya, Turkey

Submitted:
14.01.2013

Accepted:
06.03.2013

Correspondence:
Yigit Akin

Department of Urology, Faculty

of Medicine, Erzincan Univer-
sity, 24040 Erzincan, Turkey
Phone: +90 506 533 49 99
E-mail: yigitakin@yahoo.com

©Copyright 2013 by Turkish
Association of Urology

Available online at

www.turkishjournalofurology.com

ABSTRACT

Objective: To evaluate the changing cavernosal length of patients with diabetes mellitus (DM) and organic
erectile dysfunction (ED) who were treated with inflatable, three-piece penile prostheses, a current surgical
treatment option in our clinic, over the course of 12 years.

Materials and methods: Between April 2000 and December 2012, we retrospectively investigated data
from patients who were diagnosed with organic ED and performed penile prosthesis implantation (PPI).
Of the 239 patients, 235 patients were included in the study. Four patients who were operated on for trans-
sexuality were excluded from the study. All patients were divided into two groups; group 1 included patients
with DM, and group 2 included patients without DM. Data, including age, body mass index (BMI) in kg/
m?, operation history, comorbidities, International Index of Erectile Function (IIEF) questionnaire results,
combined intracavernous injection and stimulation (CIS) test results, the measured length of the corpus cav-
ernosum while implanting the penile prosthesis, complications, operation time, mean hospital stay, and the
satisfaction of the patient and partner, were recorded. Kruskal-Wallis and Mann-Whitney U tests were used
for statistical analysis. A p-value of <0.05 was considered to be statistically significant.

Results: The mean age was 57.9+10.5 years. In the study, 65 patients with DM, 51 patients who underwent
radical pelvic surgery, 21 with only additional disease hypertension (HT), 28 with combined DM and HT,
5 with hyperlipidemia, 4 with DM and radical pelvic surgery, and 62 without any additional comorbidity
were identified. The mean measured length of the corpus cavernosum was 17.277+0.1509 cm in group 1 and
17.289+0.1598 cm in group 2 (p<0.05). Additionally, the other parameters, including age, operation time,
and the satisfaction of the patient and partner, were not different between these groups (p>0.05).

Conclusion: The length of the corpus cavernosum and the destruction of cavernosal tissues do not depend
only on DM. We conclude that these features may have multifactorial causes.
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OZET

Amag: Klinigimizin 12 yillik tecriibesinde, diabetes mellitus (DM) ve organik kaynakli erektil disfonk-
siyonu (ED) olan, standart cerrahi tedavi olarak; sisirilebilir ii¢ parcali penil protez uygulanan hastalarda,
degisen kavernozal uzunluklarin degerlendirilmesi amaglanmigtir.

Gerec ve yontemler: Nisan 2000 ve Aralik 2012 arasinda organik kaynakli ED tanist konularak penil
protez implantasyonu (PPI) yapilan hastalar geriye doniik olarak degerlendirildi. iki yiiz otuz dokuz has-
tadan, 235’1 caligmaya alindi. Cinsiyet degisimi i¢in opere edilen 4 hasta caligsma disinda tutuldu. Hastalar
2 Gruba ayrildi; DM’li hastalar Grup 1’e dahil edildi, Grup 2’ye ise diger hastalar alindi. Hastalarin yasi,
viicut kitle indeksleri (kg/m?), gegirilmis operasyon oykiisii, ek hastaliklari, ereksiyon iglevi uluslararasi
degerlendirme skorlar1 (IIEF), intrakavernozal stimiilasyon test (CIS) sonuglari, operasyon sirasinda 6l¢iilen
korpus kavernozum boylari, komplikasyonlar, operasyon siiresi, hastanede kalig siiresi, hasta ve partner
memnuniyeti kaydedildi. Kruskal-Wallis ve Mann-Whitney U istatistiki yontemleri kullanildi ve istatistik
anlamli p degeri p<0,05 olarak kabul edildi.

Bulgular: Hastalarimizin ortalama yasi 57,9+10,5 olarak saptandi. Diabetes mellitusu olan 65 hasta, radikal
pelvik cerrahi geciren 51 hasta, sadece ek hastalik hipertansiyonu (HT) olan 21 hasta, DM ve HT birlikteligi
olan 28 hasta, sadece hiperlipidemisi olan 5 hasta, DM ve radikal pelvik cerrahi gecieren 4 hasta, herhangi
bir prepisdoze edici ek hastalig1 olmayan 62 hasta mevcuttu. Grup 1’de ortalama korpus kavernosum boyu
17,277+0,1509 ve Grup 2°de 17,289+0,1598 cm idi (p<0,05). Diger parametreler; yas, operasyon siiresi, hasta
ve hastanin partnerinin memnuniyet oranlari iki grup arasinda farkli degildi (p>0,05).

Sonuc: Korpus kavernosum uzunlugunu ya da destriiksiyonu, sadece DM’ye bagli degildir. Multifaktoriyel
nedenlere bagli olabilecegini diigsiinmekteyiz.

Anahtar sozciikler: Diabetes mellitus; erektil disfonksiyon; korpus kavernosum; penis; penil protez.
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Introduction

Erectile dysfunction (ED) is sexual dysfunction characterized
by the inability to develop or maintain an erection of the penis
during sexual performance.!

Although ED was previously accepted as a psychologically based
disease, ED has been accepted as a 75% organically based dis-
ease in recent years.”! By developing technologies for methods
of diagnosis, the etiologic factors were accurately determined.
Thus, these developments provided us with a choice of treatment
options for the cause.”! Currently, when patients are diagnosed
as ED, medical treatment options are offered as the first step of
treatment. When these options are inadequate for treatment, sur-
gical treatment options are considered.”! Inflatable, three-piece
penile prostheses are the current option for the surgical treatment
of ED.¥) Implanting an inflatable penile prostheses are the gold-
standard surgical treatment option for ED. Moreover, research on
the etiology of ED is continuing.>”

There are several proven etiologic factors in ED that are often
related to poor health or chronic illnesses, such as atheroscle-
rosis, diabetes mellitus (DM), depression, and hypogonadism.®

Men with DM may have ED at an earlier age and with a signifi-
cantly higher prevalence, reaching as high as 75%.”" However,
the etiology of ED in DM is multifactorial. There is a greater
incidence of peripheral neuropathy, microangiopathy, and arte-
rial insufficiency in individuals with DM and ED compared
with those individuals with normal function. Changes in endo-
crine function and the central nervous system’s control of sexual
arousal may also have an important role in the pathogenesis of
ED associated with DM. Thus, shortening of the length of the
cavernosum is an issue in patients with DM.

In our study, we evaluated the changing cavernosal length of
patients with DM and organic ED who were treated with inflatable,
three-piece penile prostheses, a current surgical treatment option in
our clinic, over the course of 12 years. We hypothesized that DM
causes ED and that DM induces the shortening of penile length.

Material and methods

In this retrospective study, we included 235 patients (mean age
579+10.5 years) who underwent inflatable, three-piece penile
prosthesis implantation (PPI) between April 2000 and March 2012.
Signed informed consent was obtained from all patients. The study
protocol was approved by the institutional review board.

All patients were divided into two groups; group 1 included
patients with DM, and group 2 included patients without DM.

Recorded data for statistical analyses included age, body
mass index (BMI) in kg/m?, operation history, comorbidities,
International Index of Erectile Dysfunction (IIEF) questionnaire
results, combined intracavernous injection and stimulation (CIS)
test results, the measured length of the corpus cavernosum while
implanting the penile prosthesis, complications, operation time,
mean hospital stay, and the satisfaction of the patient and partner.
Additionally, nocturnal penile tumescence (NPT) tests and color
Doppler ultrasonography examination were performed on the
patients according to the individuals’ clinical conditions.

Moreover, all patients consulted with a psychiatry outpatient
clinic. We implanted inflatable, three-piece penile prostheses
in all patients, as Monteque et al.'"” previously described. The
surgical approach, such as penoscrotal or infrapubic, was deter-
mined by our surgeon (MU) according to the conditions of the
patients, such as surgical histories and physical examination
results. Four patients who were operated on for transsexuality
were excluded from the study.

Patient and partner satisfaction were evaluated by meeting face-
to-face or by telephone conversations.

Statistical analysis

Kruskal-Wallis and Mann-Whitney U tests were used for statis-
tical analysis. A p-value of <0.05 was considered to be statisti-
cally significant.

Results

All of the patients were diagnosed with organic ED. In total,
65 of the patients only had DM, 28 of the patients had DM and
hypertension (HT), and 4 of the patients had DM and previous
radical pelvic surgery. Therefore, group 1 included 97 patients,
and group 2 included 138 patients. In group 2, there were 51
patients who had undergone previous radical pelvic surgery, 62
patients with no predisposing factors for ED, 21 patients with
HT, and 4 patients with only hyperlipidemia.

The mean measured length of the corpus cavernosum was
17.277+0.1509 cm in group 1 and 17.289+0.1598 c¢m in group
2 (p<0.05). Moreover, the mean operation time, satisfaction of
the patient and partner, and complications were not significantly
different between the two groups (Table 1).

Peyronie’s disease was diagnosed in 12 (12%) patients in group
1 and 15 (10%) patients in group 2. Manual remodeling was
used in 4 patients in group 1 and 5 patients in group 2. An inci-
sion of the plaque was performed in 3 patients in group 1 and
5 patients in group 2. An incision of the plaque and patching of
the fascia of the rectus muscle were used in 5 patients in group
1 and 5 patients in group 2.
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However, the type of implanted penile prosthesis was not assessed.
From a clinical aspect, there was no difference between the groups.

Discussion

Diabetes mellitus is a heterogeneous group of disorders character-
ized by high blood-glucose levels. The pancreatic beta cell and
its secretory product, insulin, are central in the pathophysiology
of diabetes.""! Type 1, or insulin-dependent, DM (T1DM) results
from an absolute deficiency in insulin due to autoimmune beta
cell destruction. In type 2, non-insulin-dependent DM (T2DM),
liver, muscle, and fat cells are resistant to the actions of insulin.
The compensatory attempt by the beta cells to release more
insulin is not sufficient to maintain blood glucose levels within a
normal physiological range, ultimately leading to the functional
exhaustion of the surviving beta cells."? Vickers et al.l'! demon-
strated that patients with DM have high rates of ED, and Vickers
and Wright"¥ reported that ED was present in 32% of men with
T1DM and 46% with T2DM. Moreover, the Massachusetts Male
Aging Study revealed that the prevalence of ED in diabetic men
is 50.7 per 1.000 population-years compared with 24.8 in those
individuals without diabetes.'" Studies in experimental animal
models and diabetic patients have indicated several mecha-
nisms responsible for diabetes-associated ED, such as impaired
vasodilatory signaling, nonadrenergic-noncholinergic (NANC)
dysfunction, endothelial dysfunction, oxidative stress, proinflam-
matory changes, cavernosal hypercontractility, venoocclusive
dysfunction, and hypogonadism."*! Notably, endothelial dysfunc-
tion caused by independent or concomitant cardiovascular risk
factors not only results in atherosclerosis but is also a common
denominator among the comorbidities of T2DM. It has also been
established that dysfunction in the nitric oxide cascade is the
primary link between insulin resistance, coronary artery disease,
and ED 'Yl Moreover, the cavernosal tissue is under attack in DM
by harmful oxygen free radicals, such as 0,. This agent reacts
with nitric oxide, forming peroxynitrite, which reacts with lipids,
proteins, and nucleic acids.'’'® However, the mechanism was
described for the association of ED and DM. Recently, Cartledge
et al." reported the destruction of cavernosal tissue in patients
with DM and ED due to vasculopathy and autonomic neuropa-
thy. In the light of these, we evaluated the changing cavernosal
length of patients with DM and organic ED who were treated

with inflatable, three-piece penile prostheses, a current surgical
treatment option.

Jevtich et al.?% described fibrous proliferation in 90% of penile
arteries. Moreover, Ruzbarsky and Michal®®" reported intimal
proliferation, medial fibrosis and calcification, and thrombosis in
the cavernosal arteries. However, our study did not include a his-
topathology step. From a clinical aspect, there was macroscopic
fibrosis and insufficient blood supply in the cavernosal tissues.
Additionally, it was difficult to dilate the cavernosal tissues with
spark plugs in the operations on DM patients. Although DM
damages the microcirculation, nerves, and smooth muscle in the
penis, the measured length cavernosal length was similar between
the two groups. The damage to the cavernosal tissues might occur
at the micro level but not at the macro level in this series.

Our findings on operation time and patient and partner satisfac-
tion paralleled the results of Mulcahy and Carlson.”? However,
there was over 90% patient and partner satisfaction in their
series, and we observed 98% in two groups. Lotan et al.’**
reported that decreased infection rates could be obtained during
PPI by experienced hands. We agree with this finding. Our sur-
geon (MU) participated in a long fellowship program and over
12 years of experience in PPI. Therefore, a lower infection rate
could be achieved in our series than in the literature.

There are several reports that indicated that DM increases or does
not increase infections in PP1.>? In our series, there were three
mechanical defects in Group 1 and 2 mechanical defects in Group
2. There was no statistically significant difference between two
groups for mechanical defects. Our findings paralleled the results
of Montague et al.”! In a recent large series, it was reported
that the use of an antibiotic-impregnated penile prosthesis could
decrease revisions due to infection in DM patients.”? Although
we had limited numbers of DM patients, our findings were not
similar to the results of Mulcahy and Carson.”?? In the future, the
risk of infection caused by DM in PPI patients can be shown in a
large population series. Clinicians should closely follow up with
all patients after PPI, regardless of the patients’ comorbidities for
infection and mechanical defects.

In our series, we aimed to compare the cavernosal length of
DM and non-DM patients in order to investigate macro-level

Table 1. Comparisons of data for the groups

Parameter

Mean age (years)

Mean diameter of corpus cavernosum (centimeters)
Mean operation time (minutes)

Mean patient and partner satisfaction

Mean number of complications (n)

Group 1 (n=97) Group 2 (n=138) p-value
63.165+0.67 62.906+0.56 0392
17.277+0.1509 17.289+0.1598 0.994
63.113+0.97 62.804+0.63 0.461
0.979+0.014 0.978+0.146 0478
0.051+0.022 (5) 0.028+0.014 (4) 0.188
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damage by DM. There are certain limitations, such as being
retrospective and the lack of histopathology and biochemical
analyses of the cavernosal tissues. These deficiencies may be
addressed in another study in the future.

In conclusion, the gold-standard surgical treatment option for
ED is inflatable PPI. The damage to cavernosal length does not
only depend on DM. Given our findings, this damage may be
related to multifactorial causes. More detailed, large-population
and multidisciplinary studies are needed on this topic.
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