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MOP®POAOTNYECKAS OLLEHKA PACLUMPEHHOM AU4KOBOM BEHbI
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Morphological method is one of the most objectives in assessing the condition of both varicose and convoluted veins in
varicocele. In the present study fragments of varicose veins from children 12-18 years old with varicocele were investigated.
The SEM studies showed numerous clusters on the clear surface of erythrocytes and other blood cells with strands of
fibrin that may be precursors of the thrombi formation. Erythrocytes are the most numerous among the clusters of blood
copuscles, echinocytes being their pathological forms. The data obtained should be considered in finding the method of
surgical correction of this pathology.
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Mopdonornyeckmini METOL — OAMH N3 CaMblX 0ObEKTUBHbLIX METOLOB B OLEHKE COCTOSIHUSI BAPUKO3HbIX BEH Y U3BUTbIX
BEH Npwu Bapukouene. ns n3y4yeHns BApuUKO3HOro PacLUMPEHMs BEH ObINM MNONyYeHbl ONEPATUBHO YaaneHHble pparmMeHThbl y
peten ot 12 po 18 net. UccnepoBaHma SEM nokasann MHOro4mMcneHHble CKOMIEHNS Ha NPO3PaYyHOM MOBEPXHOCTN 3PUTPO-
LMTOB 1 APYrNX KIETOK KPOBU C HUTIMKU GrOpmHaA, KOTOpble MOTyT ObITb NpeaBecTHMKaMn obpasoBaHms TpomboB. Cpeamn
KnacTepoB 06pa3yloLLNXCA 31IEMEHTOB KPOBM NpeobnafatoT 3puTPOLMTLI U UX NaTonorndeckne GopmMbl — IXMHOLMUTLI. Bbl-
AB/IEHHbIE OCOOEHHOCTN CReayeT y4mTbiBaTb NPY BbiIBOPE XMPYPrn4ecKom TakTUKN KOPPEKLMN 3TOM NaTONOIMN.
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up to 40 % of sexually matured boys [1, 2, 3].

This pathology is better studied at the left side
of scrotum and can be the cause of the diminished
testicular (sexual) function [4, 5, 6]. Structural
changes in all membranes of varicose dilated
veins have been noted. Hypertrophy of the muscle
elements and intermuscular connective tissue has
been observed in the middle membrane. The middle
membrane is especially thin in those sites where
it has changes in the form of plaques. The strong
development of longitudinal-muscle elements has
been observed in the racemose plexus where blood
vessels have osculating walls [7, 8, 9].

Morphological method is one of the most objectives
in assessing the condition of varicose and dilated veins
in varicocele. Knowledge of the morphological status
of varicose veins of the scrotum can be very important
determining factor in finding a proper method for surgical
intervention [10, 11]. However, there is little information
about studies of structural changes in v. spermatica in
varicocele. Studies of the veins with the similar structure
in varicocele using scanning electron microscopy (SEM)
were practically not carried out.

Aim of investigation was to study the features of the
veins in varicocele in children using SEM.

Material and Methods. To study varicose veins
fragments were obtained during operative excision of
persons aged 12-18 years. Specimens were fixed in a
10-12 % solution of neutral formalin. After appropriate
processing, the pieces were poured into paraffin
and sections 5-7 um thick were prepared. A general
morphological picture was studied on sections stained
with hematoxylin and eosin.

The study and photography of the specimens were
carried out using the Axioscope (Carl Zeiss, Germany)
microscope with a digital camera ProgRess, CapturePro
2.6.

For SEM, the specimens, after fixing in 2.5 %
glutaraldehyde solution on phosphate buffer, were
subjected to dehydration in alcohol-acetone, then dried
by a critical point in the HCP-2 apparatus and sputtered
with gold in an IB-2 apparatus. We examined the
specimens under a Hitachi S-405A microscope (Japan).
Photographing was carried out from the monitor screen
using a Canon digital camera.

Computer processing of the received data has been
carried out with the use of applied MS Office 2010
(Microsoft Corporation, USA).

Results and Discussion. With light-optical
examination the following three shells are clearly
distinguishable in the veins: tunica intima, t. media and
t. adventitia. Their characteristic feature is the close
contact of the walls of the vessels that form the indicated
cord.

Another feature of the plexus veins is rather narrow,
partly collapsed lumens, the longitudinal dimensions of
which sometimes several times as large as the dimensions
of the diameter. Blood convolutions and mixed thrombus
which are often intimately intertwined with intima are
often revealed in the lumen of the veins.

SEM veins of the pampiniform venous plexus of the
spermatic strand showed that t. media (Fig. 1) is the most
developed layer. T. intima of the examined veins is rather
polymorphic. Along with small folds lined with flattened
endothelial cells, there are areas lined with higher
endothelial cells of cubic and even prismatic shape. In
t. media smooth-muscular and partly connective tissue
fibers quite chaotically intertwined with each other still
have a distinct circular localization.

Varicocele occurs in 15-20 % of adult men and

518

Fig. 1. The vein lumen. The inner surface with small folds,
interlacement of lisso-fibers of t. media. SEM x100

The main relief of the inner surface of the veins is
visualized by large folds and ridges, on the surface of
which smaller folds are formed. The latter are lined with
endothelium (Fig. 2).

Fig. 2. Undulating surface of intima with furrows and crypts.
SEM x1000

The study of varicose veins in varicocele with
conventional methods of investigation made it possible to
establish changes to occur in all three shells. However, it
does not clarify the profound processes that tissues and
cells undergo.

Light-optical scanning electron microscopy (SEM)
significantly contributed to our understanding of changes
at the cellular level in varicocele. Ultrastructural lesions
occurring in the testicular vein indicate severe secondary
degenerative changes in the vascular wall with the
damage to angiogenesis.

Due to use of SEM found out the process of structural
and functional rearrangement of endotheliocytes in
the form of endothelial disfunction. The destruction
of connective tissue fibers as their «loosening» occur
[12]. The integrity and permeability of the cytoplasmic
membrane of the cells of the connective tissue as well as
the smooth muscle cells of the vessels suffers.

One of the characteristic features of the inner surface
of the intima is the accumulation of blood cells in the deep
furrows, red blood cells and fibrin strands being the most
numerous.

Erythrocytes and other blood cells can be located on
the surface of the endothelial lining, but more often they are
defined in areas where the endothelium is desquamated.

With large magnifications along with discocytes (the
normal form of erythrocytes) a lot of their pathological
forms are visualized among the red blood cells localized on
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the inner surface of the vessels, in areas either lined with
the endothelium or without lining. Echinocytes (red blood
cells with numerous processes) predominate (Fig. 3).

o, *

Fig. 3. Discocytes and pathological forms of erythrocytes,
fibrin on the inner surface of vein. SEM x2000

Using pathogenetic approach the state of vascular
endothelium and thrombus formation in patients can be

essessed by ELISA method that determines the level of
such substances as nitric oxide (NO), von Willebrand
factor, and endothelin-1.

Accumulations of erythrocytes and other blood cells
with strands of fibrin indicate the initial stage of the
thrombi formation.

In varicocele the type of the reflux in the vessels as
well as the presence of the renal venous hypertention
depend on the changes in the wall of the dilated veins.
In these cases the method of venous anastomosis is
used. The changes in the endothelium, studied by SEM
and which can cause both thrombi formation in the site
of anastomosis and unexpected complications must be
considered [2, 12].

Conclusions. The SEM defines a numerous
accumulations on the luminal surface of erythrocytes
and other blood cells with strands of fibrin, which
may be the precursor of the thrombi formation, have
shown. Moreover, these deposits can be located on
the holistic endothelial lining, but are more often found
in the deendotelized areas. Erythrocytes are the most
numerous among the clusters of blood copuscles,
echinocytes being their pathological forms. The data
obtained should be considered in finding the method of
surgical correction of this pathology.

Disclosures:
The authors declare no conflict of interest.

References

1. Sack B. S., Schafer M., Kurtz M. P. The Dilemma of
Adolescent Varicoceles: Do They Really Have to Be
Repaired? Curr. Urol. Rep. 2017;18(5):38.
https://doi.org/10.1007/s11934-017-0686-7

2. Akramov N. P, Raginovl. S., Nasmeev R. N. Morphological
changes in testicular vein in boys with varicocele.
Reproductive health of children and teenagers.
2010;2:71-75.

3. Kalfa N., Veyrac C., Lopez M., Lopez C., Maurel A. [et
al.] Multicenter assessment of ultrasound of the sper-
matic cord in children with acute scrotum. J. Urol.
2007;177(1):297-301.
https://doi.org/10.1016/j.juro.2006.08.128

4. Kupatadze D. D., Makhin Yu. Yu. Angiological and
microsurgical treatment of varicocele in children.
Pediatrician. 2017;8(5):176-178.

5. Osipov N. G., Teplinskaya N. P, Sobolenko Yu. A. Changes
in the architectonics of veins draining the lazoid plexus,
and spermatogenesis in patients with newly diagnosed
and recurrent varicocele. Andrology and genital surgery.
2014;15(2):30-36.

6. Pivtorak V. I., Smiyukha A. A. Morphology of Sertoli cells
in experimental varicocele and after its treatment. Clinical
and experimental morphology. 2014;2:77-81.

About authors:

Shamsiev Azamat Muhitdinovich, MD, Professor, Rector;
tel.: +998662330766

7. Strakhov S. N., Spiridonov A. A., Prodsus P. P. Changes in
renal, testicular veins with left varicocele and the choice
of the method of operation in children and adolescents.
Urology. 2002;4:13-18.

8. Tulakina L. G., Pichugova S. V., Komarova S. Yu., Osno-
vin P. L. Substantiation of structural changes in testicular
veins in varicocele in children. Bulletin of the Ural Medical
Academical Science. 2016;3:39-46.

9. Shamsiev A. M., Hamraev A. Zh. Minor surgery for
children. Tashkent: O’qituvchi, 2006.

10. Shamsiev A. M., Atakulov D. O., Shamsiev J. A., Daniya-
rov E. S., Suvankulov U. T. Tactics in the syndrome of
swollen scrotum. Tyumen medical journal. 2011;2:30-32.

11. Minaev S. V., Bolotov lu. N. Diagnosis and treatment
children with acute scrotal pain. Twenty years single
centre experience. Medical News of North Caucasus.
2015;10(2):117-120.
http://doi.org/10.14300/mnnc.2015.10026

12. Zhu S. M., Rao T, Yang X., Ning J. Z., Yu W. M. [et al.]
Autophagy may play an important role in varicocele.
Mol. Med. Rep. 2017;16(4):5471-5479.
http://doi.org/10.3892/mmr.2017.7253

Kodirov Nizomiddin Daminovich, assistant of the Department of pediatric surgery;

tel.: +998662330766

Baybekov Iskander Muhamedovich, MD, Professor, Head of the Department of pathological anatomy;

tel.: +998712779257

Shamsiev Jamshid Azamatovich, MD, Professor, Head of the Department of pediatric surgery, anesthesiology
and resuscitation of the faculty of postgraduate education; tel.: +998662337884; e-mail: shamsiyevja@mail.ru

Tereshchenko Oleg Anatolyevich, MD, assistant of the department of operative surgery and topographic anatomy,
Head of surgical department; tel.: +79180777711; e-mail: mr.toal966@mail.ru

519



