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(Oupexmop — axademux PAH U.U. /ledos)

AxmyanvHocms npobaemot pempoepadroil saxyaayuu (PD) 3akaouaemces 6 pazeumuu 3KCKpemopro2o 6ecnaodus y Moa00biX nayu-
eHmoeg c caxapruim duademom 1 muna (C 1) 6 couemanuu ¢ 8bipaxceHHbIM NCUXOA02UHECKUM OUCKOMPOPMOM, 4mO 00NOAHUMENAbHO
CHUICaem Kauecmeo JHCUsHu.

Ileav. Onmumusayus duaznocmuru u memooos aeuenus PD, 06ycroérennoil ypoeenumanvroi oopmoil asmoHoMHoU duabemuueckoll
Helponamuu y 60avHbix C 1.

Mamepuaavt u memoowt. B uccaedoséanue oviau exarouenst 30 nauyuenmos ¢ CJA1 ¢ abcoaromuoii PD. Bospacm 32 [30; 35] eoda.
IMaumenvnocmos CJl cocmasuna 17 [12; 22] aem. Tiuxuposannuiii eemoenobun HbA,. 7,4% [6,9; 8,0]. Y ecex nayuenmoes na momenm
BKNI0YEHUSL 8 UCCAe008AHUE 8 NOCMOP2A3MEHHOU MoYe ONpedesinucy cnepmamo3oudst 6 60abuoM Koauvecmee. Becem nayuenmam
BbINOAHEHA MPAHCYPEeMPANbHAS UPPULAUUOHHAS YPeMPOCKORUSA, NPU KOMOPOU 0NPedensinoch HeCMbIKAHUE UleKU MOYe6020 NY3biPsl.
3amem nod cauzucmyro 060404Ky 3a0Hell ypempul uepe3 CReyuaIbhyio UHBeKUUOHHYIO Ueny 66eder 006eMoo0pasyrouull, Guoutepm-
Hblll, GuocoemecmuMblil Mamepuan, 00 MOMEHMA CMbIKAHUS NPOMUBONOAONCHBIX Kpaed ypempbl. Konmpoavrulil aHaus 39Ky1ama
npogeden uepes 1 Hedenio nocae onepayuiu.

Pesyasvmamut. Boccmanognenue anmezpaoroil smuccuu cnepmot docmuerymo y 22 (73%) nayuenmos. JaumensHocms coxpanenus
agpgpexma om xupypeuueckozo aeuenus cocmasuna 7 [2; 12] mec. Y 27% nayuenmoe c anmeepaonoii saxyiayuet (6 uerosex) oau-
menbHOCMb coxpaneHus 3pgexma cocmasnsnra 1200 u boaee (0o 2 aem y oonoeo nayuenma). Y napmueput 4 nayuenmos (13% om
8b100pKU) HACYNUAO cnoOHmaHHoe 3auamue, ¥ 3 u3 Hux (10% om evibopKu) GepemeHHOCb 3aKOHYUAAC podamu 300p08bix Oemeli,
ay 00H020 — ecmecmeeHHbIM npepbleanuem 6epeMeHHOCmU 8 cpoke § Hedeab no HeYCMAHOBACHHOU NPUYUHe.

Bbisoowt. Ilpumenenue oannoeo memooa neuerus obecneuugaem 3¢hpheKmusroe 60CCManosAeHUe PU3U0N0UYECK020 NACCANCA IAKY -
ASIMA NO MOYEUCNYCKAMEAbHOMY Kanany. Onepayus Malompasmamu4Ha 3a c4em 6bin0AHeHUs Yepe3 eCeCcmEeHHbIe MOYeable00auUe
nymu, He npU8oOOUM K HAPYUIEHUI) OMMOKA MO4U U3 MO4€8020 NY3blps U He mpebyem YCmaHoeKu ypempaivHozo kamemepa. Cpok
eocnumanuzayuu He bonee 4 dueii. Bo écex cayuasx noayuen ecmecmeenHulil IAKYAAM 045 BPOSPAMM UCKYCCIMBEHHO20 ONA000ME0-
peHus.

Karouegvie caosa: pempoepadnas 39KyAAuus; A8BMOHOMHAS HeUponamus; au3AKyAAuus,; IKcKkpemopHoe becnaodue

Diagnostic and treatment of retrograde ejaculation as a manifestation of urogenital form of autonomic
diabetic polyneuropathy
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Background. Retrograde ejaculation in patients with type 1 diabetes mellitus is a complication of autonomic neuropathy that causes
excretory infertility. It can be partial (reduction of ejaculate) or total (absence of ejaculate) and occurs in 10%—20% of men with type
1 diabetes mellitus.

Aim. The aim of the study was to assess the effectiveness of a new endoscopic method for retrograde ejaculation correction and antegrade
ejaculation restoration.

Materials and methods. We included 30 patients with type 1 diabetes mellitus who had spermatozoa present in their post-orgasmic urine
and ultrasonographic evidence of impaired or absent bladder neck closure. The mean age of participants was 32 (30—35) years, mean
duration of diabetes was 17 (12—22) years and mean preoperative glycated haemoglobin level was 7.4% (6.9%—8.0%). All participants
had total retrograde ejaculation. We used conventional irrigated urethrocystoscopy under local anaesthesia. During urethroscopy, blad-
der neck gaping was observed in all cases. Biocompatible material was injected at three points under the mucous layer of the posterior
urethra, reaching the closing of the opposite edges of the urethra. A spermiogram was examined 1 week after the operation.

Results. Restoration of antegrade ejaculation was achieved for 22 patients (73%), and the effects persisted for a mean of 7 (2—12)
months. The spouses of four men became pregnant after surgery. In one case, the pregnancy resulted in a spontaneous abortion at
gestational week 8, but the other three cases continued normally.
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Conclusion. This new method provides a highly effective means of restoring the physiological passage of the ejaculate. The operation is
a low-invasive endoscopic procedure that does not disrupt urination, and it is possible to receive ejaculate of sufficient.
Key words: retrograde ejaculation; autonomic neuropathy; anejaculation; excretory infertility
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iabetes mellitus (DM) is a systemic dis-
D ease characterised by the potential for the
development of specific lesions of various
organs and body systems, including genitourinary
systems. Diabetic neuropathy is one of the most fre-
quent complications of DM. Diabetes may be con-
sidered as the only cause of damage to the peripheral
nervous system when all other causes, such as toxic
(alcohol) damage, endocrine diseases (hypothyroid-
ism), multiple sclerosis and others, have been ex-
cluded [1].

The incidence of various forms of diabetic neu-
ropathy in patients with diabetes ranges from 65% to
80%. The second highest frequency of occurrence,
after diffuse diabetic polyneuropathy, is autonomic
diabetic neuropathy (ADN). ADN is diagnosed in
15% of patients at the time of diabetes diagnosis and
in 50% of patients 15—20 years from the onset of the
main disease [1].

The main cause of urogenital disorders in DM is
ADN, which is a specific diabetic complication that
involves the parasympathetic and sympathetic ner-
vous systems of urinary organs [1-4].

There are 3 forms of clinical manifestations of
urogenital ADN: diabetic cystopathy (problems with
bladder emptying and bladder atony), erectile dys-
function (ED) and retrograde ejaculation (RE) [5,
6]. RE, as a complication of diabetes, is found in
15%—18% of cases and primarily in patients with type
1 diabetes mellitus (DM1) [2]. The incidence of and
has been reported to range from 10% to 20% [4].

RE is a disruption of the process of ejaculation,
where the ejaculate is redirected into the bladder [3,
6]. RE may be partial (partial decrease in the ejacu-
late volume) or absolute, where the full volume of
the ejaculate is thrown into the bladder as a result of
lowering of the tonus of its neck muscle [3].

RE is considered an important condition requir-
ing urgency treatment because of development of
excretory infertility in young patients with DM1. In
addition, the lack of physiological ejaculation results
in significant psychological discomfort, which fur-
ther reduces the quality of life. Known conservative
and surgical treatments of RE are ineffective, involve
serious side effects, are limited in patients with dia-
betes and often present a purely historical interest.

Currently, the method of obtaining sperms from
post-ejaculation urine for the purpose of subsequent
use in assisted reproductive technology (ART) has
drawbacks, the main being the low quality of the
sperms.

Puncture of the testis or epididymis is an inva-
sive procedure that carries a risk of postoperative
complications. These are particularly undesirable for
patients with diabetes and often yield an unsuitable
material (immature sperms) for use in assisted repro-
duction programs [6].

According to the literature, in 1998, the first 2 at-
tempts were made to correct RE via the injection of
collagen into the bladder neck in patients with good
results; however, this technology has not received
further development and application [7]. Given the
urgency and seriousness of RE and the lack of highly
effective and safe treatments, we made the attempt
to optimise the diagnosis and treatment of RE due to
urogenital ADN in patients with DM1.

Aim

The goal is optimisation of the diagnosis and treat-
ment of RE due to urogenital ADN in patients with
DMI1.

Materials and methods

A prospective cohort study was conducted to as-
sess the efficacy and safety of a new surgical treat-
ment method for RE in patients with DM 1. The study
included 30 patients who had undergone clinical ex-
amination at the offices of the Department of Con-
servative and Surgical Methods for the Treatment
of Diabetic Foot (Department Head Prof. Galstyan
G.R., MD PhD) and Department of Andrology and
Urology (Department Head Prof. Kurbatov D.G., MD
PhD), Endocrinology Research Center (ERC), Minis-
try of Health, Russian Federation, between 2012 and
2015. The study protocol was approved at the meeting
of the Academic Council of the ERC, no. 4 2012 and
the local ethics committee of the Endocrinology Re-
search Center, Ministry of Health, Russian Federation
(minutes of the review no. 2 date 05.02.2013).

Criteria for inclusion:

Presence of DM

Male gender

Heterosexual

Legally adult

Presence of sexual partners and sexual attempts
Urogenital form of diabetic neuropathy

NN AN =

Exclusion criteria:
1. Incompetent/incapacitated subjects
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2. Suspicion of serious mental illness, drug addic-

tion or alcoholism according to the medical his-

tory and/or clinical examination

A history of trauma or surgery of the genitals

4. Hypogonadism, hypothyroidism, hyperprolac-
tinemia, hypercortisolism

5. Vasculogenic form of ED

All patients included in the study underwent di-
agnostic testing, followed by surgery.

All patients signed an informed consent form to
participate in the study.

Preoperative physical examination included
sperm analysis in the post-ejaculation urine; ultra-
sound of the genitourinary system and electromyo-
graphic study to determine the speed of the pudendal
nerve impulse, for which Nicolet Viking IV P unit
was used (Nicolet Biomedical, USA).

Endoscopic surgical correction of RE was
achieved by injection of bulking material under the
mucous membrane of the bladder neck, followed by
evaluation of the effectiveness of the surgical treat-
ment. The essence of the surgical treatment of RE is
endoscopic injection of a collagen-based bulking ma-
terial under the mucous membrane of the posterior
urethra and bladder neck. This material is approved
for use in the Russian Federation and is widely used
in endourology. The aim is to eliminate the aperture
in the bladder neck during ejaculation, which pro-
vides recovery of the physiological passage of the
ejaculate through the urethra in the ejection phase.

All 30 patients, with an average age of 32 (30;
35) years, were initially diagnosed with absolute RE.
Of these patients, 29 men had no children of their
own; 1 had a 7-year-old child. The average duration
of the current DM1 diagnosis was 17 years (12; 22)
years. All patients underwent preoperative correction
of glycaemic levels through individual training and
optimisation of insulin therapy. At the time of sur-
gery, the median glycated haemoglobin (HbAlc) in
the observation group was 7.4% (6.9; 8.0).

All 30 patients received endoscopic injection of
the bulking material. During surgery, dilation of the
bladder neck was visualised with the use of irrigation
ureteroscopy. Collagen was injected under the mu-
cous membrane of the bladder neck through a spe-
cial needle (needle length: 32 c¢cm, diameter: 0.8/1.6
mm; length of the distal end: 7 mm), sequentially in
3—5 points at 14, 18 and 22 h of the conditional dial,
to a depth of 3—5 mm. As the bulking material was
being injected, bulging (protrusion) of the mucous
membrane of the opposite edges of the urethra was
clearly visible. This effect was tentatively designated
as ‘cheeks effect’. The average duration of surgery
was 17 = 8 min. The volume of collagen administered
was 9 = 4 ml, depending on the size of the origi-
nal aperture. No complications, such as urethritis,
acute urinary retention, bleeding or difficulty in uri-
nation, were observed in any patient. Postoperative
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Figure 1. Correlation between HbA1c (%) and nerve conduction
velocity (NCV) of the pudendal nerve (r=-0.41; p=0.012)

ultrasound demonstrated closure of the bladder neck
edges in all men.

Control semen analysis was performed for all pa-
tients a week after surgery.

Statistical data was processed using the applica-
tion package Statistica (StatSoft Inc. USA, version
6.0).

Results

The intensity of manifestations of urogenital
neuropathy in patients was independent of age, BMI
and duration of diabetes but depended on the level
of compensation of carbohydrate metabolism. There
was a statistically significant moderately negative
correlation between HbAIc levels and urogenital
symptoms of neuropathy (Fig. 1).

According to an electromyographic test, the nerve
conduction velocity (NCV) of the pudendal nerve was
below the normal values. Notably, there was a reduc-
tion in the M-response amplitude, increase in the re-
sidual latency and high threshold of the M-response,
which are characteristic features of the axonal/demy-
elinating process, the basis of diabetic polyneuropa-
thy. The results of the electromyographic tests of the
pudendal nerve are presented in the Table 1.

The surgical treatment (endoscopic correction of
the RE by introduction of the bulking material under
the mucous membrane of the bladder neck) was ef-
fective (appearance of antegrade ejaculation) in 73%
(22 of 30) patients. The patients’ characteristics ac-

Table 1

Electromyography results of pudendal nerve stimulation in patients
with DM 1

Parameters Test res;;ltg'(orgﬂ -l p ":g;:;‘:'
M-response amplitude 0.89%0.17 >3.5
NCV, m/s 14225 >19.7
Residual latency, ms 7.6t1.6 <3.0
Excitability threshold, mA 8017 <20
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Table 2
Patients’ characteristics according to surgical treatment outcomes
Parameter Positive outcome |Negative outcome| p
|Age, years 33 (30; 39) 30 (29; 32) 0.11
BMI, kg/m? 26.1(24.5;27.1) |24.1 (23.7;25.9)| 0.12
Ll el o, 15(10; 21) 21(16;23) | 0.04
years
HbA,, % 7.1(6.8;7.7) 7.8 (7.5; 8.0) 0.04
Table 3
Results of semen analysis of patients with restored antegrade
ejaculation
Parameter Value
Ejaculate volume, ml 0.9 (0.5; 1.5)
Sperm count, 106/ml 65(32;113)
Sperm motility A+B, % 17 (14; 37)
Morphologically normal, % 20 (11; 35)

cording to the outcomes of the surgical treatment are
shown in Table. 2.

Compared with patients with restored antegrade
ejaculation, those who showed no effect of the sur-
gical treatment had significantly worse indicators of
carbohydrate metabolism compensation as well as
longer diabetes duration. All patients who showed
no effect of surgery were given recommendations on
managing the underlying disorder. In addition, the
patients were provided with information on infertility
treatment through the use of ART.

The results of semen analysis of patients with re-
stored antegrade ejaculation are presented in Table.
3.

Despite the fact that the volume of the ejaculate
in the majority of patients did not reach the normal
range (normal ejaculate volume was observed in only
1 patient), its quality was satisfactory (Fig. 2).

Only 2 patients (9% of patients with antegrade
ejaculation) had oligoteratozoospermia and 1 pa-
tient had teratozoospermia accompanied by a normal
sperm count. Asthenozoospermia was present in 83%
of patients with antegrade ejaculation, but critical
reduction in sperm motility with the lack of active
motile forms was observed in only 2 patients. The
duration of the surgery effect was 7 (2; 12) months,
which made spontaneous conception possible. In 27%
of patients with antegrade ejaculation (6 people), the
duration of the surgery effect was =1 year (up to 2
years in 1 patient).

Out of 22 patients with a positive surgery effect
(73% of the sample), 15 men (50% of the sample) had
no reproductive plans during the study period, and
the ejaculate was frozen for cryopreservation.

In 3 patients (10% of the sample) who planned
conception, the quality of the ejaculate did not allow
us to rely on a spontaneous result [The ejaculate vol-
ume was 0.3 (0.2; 0.6). The number of sperms in 1 ml
of the ejaculate was 113 (5; 180) million, morpho-
logically normal forms: 25% (1; 41), A + B mobility:

100
83
80
60
S
40
20 9 14
Lm a |
Oligozoosper-  Teratozoosper-  Asthenozoo-
mia mia spermia

Puc. 2. PacnpoctpaHeHHOCTb HOPYLLEHMI CiepmaToreHesa.

22% (14; 40)]. These patients were encouraged to use
ARTs and were included in the in vitro fertilisation
program.

The female partners of 4 patients (13% of the
sample) had spontaneous conception; 3 of them de-
livered healthy children and 1 had a miscarriage at 8
weeks of gestation for unknown reasons.

The results of semen analysis of the patients with
spontaneous conception demonstrated mild-to-se-
vere asthenozoospermia (Table 4).

The surgical treatment was effective in the fol-
lowing respects: antegrade ejaculation was achieved
in 73% of cases, spontaneous conception in 13% of
cases and birth of healthy offspring in 10% of cases.
The treatment was safe, there were no postoperative
complications in the patients, the recovery period
was short (less than 4 days) and none of the patients
withdrew from the study.

Discussion

The main goal of RE treatment is to restore the
physiological passage of the ejaculate. The applica-
tion of conservative and surgical methods of treat-
ment is aimed at improving the tonus of the bladder
neck muscle, which prevents the retrograde throw of
the semen into the bladder. With conservative treat-
ment, this could be achieved by stimulating the activ-
ity of the sympathetic nervous system or by blocking
the effects of the parasympathetic system, as indi-
cated by studies in 1974—1979 by different groups of
scientists."

Table 4

Results of semen analysis

Parameter Value Lower reference limit, WHO
v (2010)

el El 1.2(0.9; 1.6) =15

ejaculate, ml

Sperm count, 106/ml | 35 (27; 65) =15

Motility, A+B, % 29 (18; 39) >40%

Sperm morphology 18 (13; 20) 4%

(normal forms, %) ! ~
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Conservative treatment of RE may include the use
antihistamines (brompheniramine), tricyclic antide-
pressants (imipramine) and other drugs, including
anticholinergic and adrenergic agents [8-11]. Afara
and El Tabie (2008) in their study obtained data on
the efficacy of restoring antegrade ejaculation: imip-
ramine was effective in 38% cases, ephedrine in 48%
cases and the combinations of both drugs in 61.5%
cases of RE due to diabetes. However, given the wide
range of side effects of the above drugs, their use is
limited in patients with diabetes because of the pres-
ence of various complications of the underlying dis-
ease [12].

The electroejaculation procedure is mainly used
in patients with spinal cord injuries and after retro-
peritoneal lymph node dissection [14, 15, 16].

Currently, a technique of obtaining sperms from
the urine for the purpose of use in various programs
of ART is widely used. The limitation of this method
is the low quality of the material. In a systematic re-
view of the literature, Jefferys et al. (2012) reported a
pregnancy rate of 13% using this method [17].

In recent years, the use of different surgical
methods for obtaining sperms directly from the testes
(MESA, PESA, TESE and TESA) has increased [18].
Sperms obtained using these methods may be used for
intracytoplasmic sperm injection (ICSI). However,
given the invasiveness of these procedures, their use
is undesirable in patients with diabetes because of the
risk of postoperative complications.

Given our results, as well as all the results of pre-
vious studies discussed above, we consider that our
new method of treatment for RE in patients with
DMI1 is encouraging and promising, showing poten-

Diabetes mellitus. 2015,18(3):93-98

tial for providing satisfactory quantity and quality of
semen for use in ARTs.

The method may be described as highly effective
because the surgery is performed through the natural
urinary tract and requires a minimum period of recu-
peration. Further research in this area with a greater
number of patients will allow more detailed investi-
gation of the problem and lead to the development of
a new surgical treatment method for RE in patients
with DM1.

Conclusions

A new method of endoscopic correction of ejac-
ulation provides effective restoration of the physi-
ological passage of semen through the urethra. The
operation is non-invasive because it is performed
through the natural urinary tract, does not lead to
disruptions of the urine outflow from the bladder
and does not require installation of a urethral cath-
eter, which minimises the risk of complications. This
surgery does not require long anaesthesia, and the
duration of hospitalisation is 3—4 days. This method
allows obtaining an ejaculate of satisfactory quality,
which increases the chances of physiological concep-
tion and the use of the material for ARTs (if neces-

sary).
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