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VARICOCELE AS A MANIFESTATION OF CONNECTIVE TISSUE DYSPLASIA
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® Varicocele is spread in 35% of men with primary infertility and in 70-81% of men with secondary infertility,
being common in 15% of the entire male population. The prevalence and recurrence of varicocele are relevant
for investigating of the underlying etiological mechanisms of this disease. Objective: to evaluate the prevalence
of connective tissue dysplasia in patients with varicocele. Materials and methods. A clinical study is conducted
in 148 patients with varicocele. A generally accepted minor congenital anatomical abnormalities were discovered
during the examination. Electrocardiography, intervalography and echocardiography were provided among all
patients. Results. 129 people (87.2%) of the examined patients with varicocele had connective tissue dysplasia.
The most frequent manifestations of connective tissue dysplasia are: malformation of ear pavilion (90.5%), as-
thenic body type (79.2%), disturbed occlusion and tooth growth (52.7%), arterial hypotension (47.3%). In the
vast majority of cases (104 people, 70.2%) electrocardiograms of 148 patients with varicocele demonstrated dif-
ferent types of arrhythmia. In intervalography it was found that in half of the cases (83 patients, 56.1%) patients
had disorders of the autonomic nervous system. During the regular echocardiography only 32 people (21.6%)
didn’t have any heart disease, on the other hand valvular and myocardial lesions were diagnosed in other patients.
Conclusions. The deficiency of mesenchymal structures within the connective tissue dysplasia in varicocele
is a systemic predisposing factor and requires a more in-depth examination of the cardiovascular system in such
patients.
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® AxryanbHocTb. Bapukouene BBIABIAIT y 35 % MYXYMH C TIepBUYHBIM GecruiopmeM u 70-81 % My uumH
C BTOPUYHBIM GecmiofueM, oOHApYXUBAWT y 15 % Bcex My>XX4mH. PaclpoCcTpaHEeHHOCTb BAapUKOILE/e I ero pe-
LUAVBUPOBaHNE OINpPefeA0T aKTYaJbHOCTb IOMCKA ITIyOMHHBIX MEXaHM3MOB Pas3BUTHUSA 9TOro 3aboneBaHMA.
ITenp mccnegoBanya — OLEHUTb PACIIPOCTPAHEHHOCTD JVUCIIA3UY COEAVHUTENBHONM TKaHM y IALMEHTOB C BapyUKOIIere.
Marepuan u meroast. [IpoBeneHo knnHuYecKkoe obcnenoBanme 148 manneHToB ¢ Bapukorene. [Ipu ocMOTpe BBIABISIIN
OO0IIeITpUHATBIE MajIble aHATOMIYECKVe aHOMa/IMM pa3BUTHA. BceM mamyieHTaM BBIIOTHAIN 3IeKTPOKapAauorpaduio,
uHTepBanorpaduio u axokapauorpaduio. Pesynprarsl. [l1ciiasus coeqHUTENIbHOI TKaH) Obl1a y 129 genosek (87,2 %)
U3 00CTeJOBaHHbIX MTAIMEHTOB C BapuKoliene. Hanbomee yacTbIMM IIPOSBIIEHAMY AUCIUIA3UU COEANHNTENTbHOI TKaHU
ObUIM HapylIeHNe CTPOeHNe YIIHO PakoBUHEL (90,5 %), acTeHM4ecKuit TUI TenocaoxeHus (79,2 %), HapylIeHue IpK-
Kyca u pocta 3y60B (52,7 %), aprepranbHas runotonus (47,3 %). Ilpu ananmmse anexTpokapayorpaMm 148 manyeHToB
C BapMKolle/ie B IOfiaBIIAoNIeM 60MbIIMHCTBe cydaeB (104 genosek, 70,2 %) HabIIO[aMM TOT VLM VHOJ TUII Hapylle-
Hus putMa. ITo pesynbraTam MHTEepBanorpadun B MOJMOBYHE CIydaes (83 manyeHTa, 56,1 %) y 60IbHBIX OTMeYeHbI Ha-
PYLIEHUs [esTeMTbHOCTI BereTaTUBHOM HEPBHOI cucTeMbl. IIpu mpoBefeHNI CTaHAAPTHOI 9XOKapAuorpaduim Iuiib
y 32 (21,6 %) 4enoBek maTOIOrMA CepALIa OTCYTCTBOBAJIA, & Y OCTA/ILHBIX AMATHOCTMPOBAHBI Te VJIN MHbIE IOPaKeHMA
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KJIaITaHHOT O aIlTiapara 1 Myokappaa. 3akmrouyeHme. HeHOTIHOHeHHOCTb ME3E€HXVIMa/IbHBIX CTPYKTYP B paMKaxX CHApOMa

AUCIIIa3nUn COeJII/IHI/[TeTIbHOf;I TKaHU IIPU BapUKOLEJIE€ ABIAECTCA CUCTEMHO IIpeApacIioaraoiinm Cl)aI(TOpOM n Tpe6yeT

y TaKMX MaLMeHTOB 6ostee YIIy6/IeHHOro 06C/Ie[OBaHMs CePAEUHO-COCYANCTON CUCTEMBI.

@ Knouesvie cnosa: Bapukonene; gucria3na COCI[I/IHI/ITCTII)HOIZ TKaHU.

INTRODUCTION

Varicocele is detected in 35% of men with primary
infertility, 70%-81% of men with secondary infertility,
and 15% of all men. The prevalence of varicocele and its
recurrence support the relevance of the search for the
pathogenesis of this disease [1].

Changes in the gonadal veins are usually associ-
ated with increased pressure owing to anatomical
changes (nutcracker syndrome and May-Thurner syn-
drome) [2, 3]. However, the condition of the walls of
the testicular veins is mostly neglected in literature.
The testicular veins are constantly exposed to static
and dynamic factors, such as being fairly thin-walled
structures that provide a vertically directed fluid flow
(against gravity) to a height of 30-40 cm. The maximum
pressure of the fluid column, which is known from hy-
drodynamics, is at the lowest point or at the level of the
scrotum, and the vein walls are constantly experiencing
the pressure described by Bernoulli’s law [1, 4]. Thus,
the traditionally cited factors for the development of
varicocele (hypertension in the distal basins, upright
posture, hormonal effects, and physical activity during
the growth period) can only be of a permissive nature.

In the last decade, most research mainly focused
on the connective tissue dysplasia syndrome (CTDS),
which was identified as an above nosological entity.
It is considered to be the cause of damage to internal
organs, the musculoskeletal system in general, and the
cardiovascular system in particular [5]. CTDS signi-
fies a genetically determined embryonic and postnatal
developmental condition of the connective tissue. It is
characterized by defects in the fibrous structures and
the main substance of the connective tissue that leads
to a disorder of homeostasis at the tissue, organ, and
organism levels in the form of various morphological
and functional disorders of the visceral and locomo-
tor organs. It has a progressive course, which deter-
mines the features of the associated pathology as well
as the pharmacokinetics and pharmacodynamics of
drugs [6].

Vascular syndrome in terms of venous system le-
sions manifests as pathological tortuosity of the vessels,
varicose veins, and telangiectasias. Such changes lead
to a decrease in venous tone and excessive deposition

of blood in the peripheral veins. Morphologically, vas-
cular syndrome is associated with a change in smooth
muscle cells, endothelial dysplasia, increased growth of
collagen fibers, and degradation of elastic fibers [7, 8].
Vascular syndrome usually manifests in adolescence
and young adulthood and progresses as the patient ages
[9, 10].

Diagnosis of CTDS is predominantly clinical. Im-
portant diagnostic features are minor anatomical devel-
opmental abnormalities. The presence of >3 minor ana-
tomical developmental abnormalities indicates a high
probability of morphogenesis disorders as congenital
malformations [6].

The aim of this study was to assess the prevalence of
connective tissue dysplasia in patients with varicocele.

MATERIALS AND METHODS

The study group included 148 patients aged
14-49 years (mean age, 17.9 + 4.2 years) with vari-
cocele. The control group consisted of 84 volun-
teers aged 14-29 years (mean age, 18.4 + 3.7 years).
The selection criterion for the control group was the
absence of varicose syndrome at any localization (vari-
cocele, varicose veins of the lower extremities, hemor-
rhoids, and phlebodysplasia). The two groups did not
differ significantly in terms of age (p = 0.44).

During examination, generally accepted minor ana-
tomic developmental abnormalities were revealed, and
an integral assessment of the severity of CTDS was per-
formed by assigning it in three degrees [11]. All patients
underwent electrocardiography, intervalography, and
echocardiography. The varicocele was diagnosed using
the WHO classification.

Statistical data were analyzed using the statistics
software package Statistica 10.0. Methods of descriptive
statistics and nonparametric criteria (chi-square) were
used.

RESULTS AND DISCUSSION
Clinical examination revealed signs of CTDS in
129 patients (87.2%) with varicocele. There were vari-
ous lesions with different rates as presented in Table 1.
The most common symptoms of CTDS were as fol-
lows: auricular deformities (90.5%), asthenic body type
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(79.2%), malocclusion and tooth growth impairment
(52.7%), and arterial hypotension (47.3%).

A high level of external stigmatization was frequent-
ly observed in patients with varicocele (134 patients,
90.5%). Moreover, a combination of two stigmas of
dysembryogenesis was recorded in 58 patients (39.2%),
three stigmas in 37 patients (25.0%), four stigmas in
34 patients (23.0%), and five stigmas in 12 patients
(8.1%).

An integral assessment of the CTDS severity in both
groups revealed all degrees of CTDS. However, the

rate of CTDS was two times higher in the study group:
CTDS was absent in 44.0% (37 patients) of the control
group versus 16.9% (25 patients) of the study group
(p < 0.001) (Table 2).

Electrocardiography showed various rhythm abnor-
malities in the vast majority of patients with varicocele
(104 patients (70.2%) versus 26 volunteers (31.0%) in the
control group, p = 0.0007) (Table 3). The two groups dif-
fered significantly in terms of all types of abnormalities.

In the study group, sinus bradycardia (41.9%) and
arrhythmia (28.4%) were prevalent. A significant rate of

Table 1
Clinical manifestations of connective tissue dysplasia in the main and control groups
Tabnuya 1
KnumHndyeckue nposBIeHN AUCIIA3UM COeMHITENbHONM TKAaHI B OCHOBHOI ¥ KOHTPOJbHOI Irpynmnax
Study group Control group
Clinical signs of connective tissue dysplasia (n=148) (n=384) p
n % n %

Asthenic body type 118 79.7 41 48.8 0.039
lF"os"[ural disorders (scoliosis, kyphosis, and kyphosco- 58 392 18 214 0.044
liosis)
Joint hypermobility 63 42.6 19 22.6 0.031
X- and O-shaped lower extremity deformities 18 12.2 3 3.6 0.043
Platypodia 37 25.0 9 10.7 0.029
Wrist deformity 28 18.9 6 7.1 0.033
Striae 9 6.1 - - -
Malocclusion and tooth growth impairment 78 52.7 22 26.2 0.011
Auricular deformities 134 90.5 41 48.8 0.006
Myopia 12 8.1 - - -
Cicatricial phimosis 17 11.5 1 1.2 0.009
Hernia of various sites 28 18.9 1 1.2 <0.001
Hemorrhoids 4 2.7 - - -
Varicose veins of the lower extremities 11 7.4 - - -
Arterial hypotension 70 47.3 16 19.0 0.003
Tendency tlo allergic reactions, catarrhal diseases of 31 20.9 6 71 0.017
upper respiratory tract
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Table 2
Comparative assessment of connective tissue dysplasia by the integral method in the main and control groups
Tabnuya 2

CpaBHI/ITeHbHa}I OII€CHKa MUCIIIa3nun COCI[]/[HI/ITCJIBHOf;[ TKaH! MHTErpajlbHbIM METOIOM B OCHOBHOJ U KOHT-

PONbHOI rpynmax

Study group Control group
Severity of signs of connective tissue dysplasia (n=148) (n=284) p
n % n %
No signs 25 16.9 37 44.0 <0.001
Mild (total score <9) 60 40.5 24 28.6 0.207
Moderate (total score 9-16) 43 29.1 15 17.9 0.138
Severe (total score >17) 20 13.5 8 9.5 <0.450
Table 3
The results of electrocardiography in the main and control groups
Tabnuya 3
PesynpraTsl 9nekTpoKapauorpadguu B 0CHOBHOI ¥ KOHTPOIBHOI IPyIHax
Study group Control group
Results of electrocardiography (n=148) (n=84) P
n % n %
Normal sinus rhythm 44 29.7 58 69.1 0.0007
Sinus bradycardia 62 41.9 19 22.6 0.004
Sinus arrhythmia 42 284 7 8.3 0.003
Sinoatrial nodal block 17 11.5 2 2.4 0.024
Right bundle branch block 24 16.2 2 2.4 0.004
Left bundle branch block 23 15.5 3 3.6 0.012
Early repolarization syndrome 20 13,5 2 2.4 0.011
Table 4
The results of intervalography in the main and control groups
Tabnuua 4
Pe3yHbTaTI)I I/lHTepBaHOI‘pad)I/II/I B OCHOBHOI U KOHTPOHI)HOﬁ rpynmax
Study group Control group
Type of intervalo- (n = 148) (n = 84) »
gram n % n %
Eutonic 65 43.9 58 69.1 0.046
Sympathotonic 32 21.6 11 13.1 0.179
Vagotonic 51 34.5 15 17.8 0.041

different types of heart block (64 patients, 43.2%) was
also observed.

Assessment of the specifics of the autonomic ner-
vous system by intervalography showed functional ab-
normalities in over half of the cases (83 patients, 56.1%)
in the study group (Table 4).

It is important to note that an increased parasym-
pathetic tone was more prevalent in the study group
(34.5% versus 17.8% in the control group, p = 0.041),
which caused a decrease in venous tone that we consid-
er essential in the development of the varicose process
in patients with varicocele.

Echocardiography showed no cardiac pathol-

ogy in only 32 patients (21.6%) with varicocele ver-
sus 52 volunteers (61.9%, p < 0.001) in the control
group. Mitral and tricuspid valve prolapses were
more common in the study group (p < 0.001 and
p = 0.008, respectively). A tendency toward a higher
frequency of ventricular chords pathology and di-
lated aortic annulus was noted in patients with vari-
cocele (Table 5).

According to the data obtained, varicocele may be
considered as a component of a general cardiovascular
pathology.
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Table 5
The results of echocardiography in the main and control groups
Tabnuya 5
PesynpraTsl sxokapauorpa¢uy B OCHOBHOI ¥ KOHTPOIBHOI IPpymnmax
Study group Control group
Results of echocardiography (n=148) (n=84) P
n % n %
No abnormalities 32 21.6 52 61.9 <0.001
Mitral valve prolapse 45 30.4 4 4.8 <0.001
Tricuspid valve prolapse 21 14.2 2.4 0.008
Ventricular chord pathology 98 61.5 37 44.0 0.084
Aneurysm of interventricular septum 6 8.1 - - -
Dilated aortic annulus 32 21.6 9 10.7 0.076
Bicuspid aortic valve 4 5.4 - - -

Among 116 patients in the study group with heart
pathology, only 29 (25.0%) had a previously diagnosed
abnormality.

CONCLUSION

In our study, 129 (87.2%) of 148 patients with varico-
cele had various manifestations of CTDS, which cannot
be an accident. However, the presence of CTDS could
explain the frequent combination of various supposedly
separate diseases and lesions (asthenic body type, myo-
pia, malocclusion, tendency to colds, mitral valve pro-
lapse, etc.), with varicocele as a particular manifestation
of systemic connective tissue failure.

Thelogical question is whether varicocele is exclusive-
ly a manifestation of CTDS or if it is a consequence of the
cardiovascular pathology. In this regard, we performed
a comparative study where 148 patients underwent elec-
trocardiography, intervalography, and echocardiography.

The prevalence of increased parasympathetic tone in
patients with varicocele (34.5%) is of interest. Reduc-
tion in the tone of the venous vessels, which is a para-
sympathetic effect, allows us to understand the develop-
ment of the varicose process in patients with varicocele.

The state of the cardiovascular system has been
particularly studied. Thus, rhythm abnormalities (ar-
rhythmias 28.4%, various blocks 43.2%) were present in
70.2% of the patients. At the same time, echocardiogra-
phy showed lesions of the valves and the myocardium
itself (valve prolapse 43.3%, chord pathology 61.5%) in
116 patients. Moreover, structural changes in the heart
were diagnosed before enrollment in the study in only
one-fourth of the patients.

The results indicate that the defects in mesenchymal
structures associated with CTDS act as a systemic caus-
ative factor for varicocele.

Thus, a comprehensive study of the cardiovascular
system, especially the heart, in all adolescents with vari-
cocele and a high level of external stigmatization seems
to be appropriate.
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