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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: The Lichtenstein method revolutionized the 

treatment of inguinal hernias. But this method is accompanied 
by serious complications, as evidenced by the publications 
of recent years. Such complications include the development 
of fibrous changes in the scrotum, deejaculation, obstructive 
azoospermia, oligospermia. Therefore, in the treatment of 
inguinal hernia, the so-called isolation methods are becoming 
more and more relevant, which implies complete isolation from 
the rope mesh and does not affect spermatogenesis.

Aim of the study: to compare the morphological parameters 
of sperm before and after hernia surgery in the groups that 
underwent modeled herniaplasty by Lichtenstein's method and 
with spermatic cord isolation from a mesh by Gvenetadze.

Material and methods: 16 male rabbits aged 12 months ± 
3 months, weighing 3.5 ± 0.5 kg were included in the study. 
Of these, 8 (50%) underwent hernioplasty by Lichtenstein's 
method, and 8 (50%) - with complete isolation of Bagirak. 
Gvenetadze's method.

Rabbits were divided into two groups. The first group: 8 rabbits, 
which underwent Lichtenstein's hernia surgery. The second 
group: 8 rabbits, which underwent hernioplasty with complete 
isolation of the sacrum using the Gvenetadze method. In both 
groups, a spermomorphocytological study was performed 2 
days before the operation and 3 months and 6 months after the 
operation.

The study included a complete spermomorphocytological 
examination by studying the following sperm parameters: sperm 
volume, color, turbidity, ejaculatory time, stickiness, odor, 
PH, number of spermatozoa in 1 ml, number of spermatozoa 
in the whole ejaculate, live spermatozoa, motile spermatozoa, 
progressive motile spermatozoa, Normal morphological of 
permatozoites Molds, leukocytes, erythrocytes, lipoid bodies, 
spermagglutination, fungi, bacteria, mucus. Semen were 
collected 2 days before surgery, 3 months after surgery, and 
6 months after surgery. The sperm was obtained using the so-
called "artificial vagina".

Conclusion: Our study showed that inguinal hernia repair 
with spermatic cord isolation does not affect spermatogenesis.

Key words. Inguinal hernia, isolation hernioplasty, sperm 
morphology, experiment.
Introduction.

The classical method of open hernioplasty is hernioplasty 
according to Lichtenstein, which is considered the "gold 
standard" of inguinal hernia repair today [1,2].

The Lichtenstein method revolutionized the treatment of 
inguinal hernias. But this method is accompanied by serious 
complications, as evidenced by the publications of recent 
years. Such complications include the development of fibrous 
changes in the scrotum, deejaculation, obstructive azoospermia, 

oligospermia. These complications have been proven by 
experimental and clinical studies, are due to the close contact of 
the rope with the mesh and are conditions that promote infertility 
in men [3-5]. Therefore, in the treatment of inguinal hernia, the 
so-called isolation methods, which imply complete isolation 
from the rope net, are becoming more and more relevant [6-8].

Aim of the study. to compare the morphological parameters 
of sperm before and after hernia surgery in the groups that 
underwent modeled herniaplasty by Lichtenstein's method and 
with spermatic cord isolation from a mesh by Gvenetadze.
Materials and Methods.

16 male rabbits aged 12 months ± 3 months, weighing 3.5 ± 
0.5 kg were included in the study. Of these, 8 (50%) underwent 
hernioplasty by Lichtenstein's method, and 8 (50%) - with 
spermatic cord isolation from a mesh by Gvenetadze.

Rabbits were divided into two groups. The first group: 8 rabbits, 
which underwent Lichtenstein's hernia surgery. The second 
group: 8 rabbits, which underwent hernioplasty with complete 
isolation of the sacrum using the Gvenetadze method. In both 
groups, a spermomorphocytological study was performed 2 
days before the operation and 3 months and 6 months after the 
operation.

The study included a complete spermomorphocytological 
examination by studying the following sperm parameters: sperm 
volume, color, turbidity, ejaculatory time, stickiness, odor, 
PH, number of spermatozoa in 1 ml, number of spermatozoa 
in the whole ejaculate, live spermatozoa, motile spermatozoa, 
progressive motile spermatozoa, Normal morphological of 
spermatozoids Molds, leukocytes, erythrocytes, lipoid bodies, 
sperm agglutination, fungi, bacteria, mucus. Semen was 
collected 2 days before surgery, 3 months after surgery, and 
6 months after surgery. The sperm was obtained using the so-
called "artificial vagina"(Figure 1 and 2).

Method with spermatic cord isolation from a mesh by 
Gvenetadze (Table 1).
Results.

Spermomorphocytological changes, oligospermia after 
surgery were noted only in the first group (p<0.01), no changes 
were observed in the second group (Table 2 and 3) (Figures 3-6).
Discussion.

According to the authors, vas deferens obstruction (0.3%) may 
occur in patients who have undergone inguinal hernia repair. 
Unilateral vas deferens obstruction after inguinal hernioplasty 
has been reported in 6.65-26.7% of infertile patients [9]. There 
is an opinion about a negative impact on spermatogenesis, both 
in hernia carriers and as a result of surgical interventions due 
to hernia [10]. As it is known, long-term presence of inguinal 
hernia in men of reproductive age leads to spermatogenesis 
disorders [11-14].
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Figure 1. Important moments of isolation hernioplasty by T. Gvenetadze: a) Narrowing of the inner ring of the inguinal canal. It is important and 
necessary to follow the transverse fascia in the burlap suture and the knot should be tied in such a way as to "tie" so as not to put pressure on the 
rope. b) A window should be cut in the net, which exceeds the diameter of the rope by 0.3-0.5 cm. The edges of the window are fixed to the inner ring 
of the inguinal canal with several knotted sutures. c) After the mesh is fixed, the aponeurosis is sutured behind the rope with a continuous suture. 
The rope is placed above the aponeurosis.

Figure 2. Modeled inguinal isolation hernioplasty in experiment.

Figure 3. Spermatozoa count in 1 ml before surgery and 3 and 6 months after surgery - Lichtenstein.

Figure 4. The number of spermatozoa in the whole ejaculate before and after surgery – Lichtenstein.
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Figure 5. The number of spermatosides in 1 ml before and after surgery – Gvenetadze.

Figure 6. The number of spermatozoa in the entire ejaculate before surgery and 3 and 6 months after surgery, Gventadze's method.

Evaluation of sperm Normozoospermia
parameters                                                                                   results norm
Volume 1,5mln >1,5mln
color white Whitish gray
turbidity murky murky
Time to get laid 22 min 20-30min
Stickiness 0.1 0.1-0,5sm
the smell specific specific
PH 7.4 >=7.2
The number of spermatozoa in 1 m 252 >15mln
The number of spermatozoa in the whole ejaculate 228 >39mln
live spermatozoa 68 >58%
motile spermatozoa 42 >40%
Progressively moving spermatozoa 31 >32%
Normal morphological forms of spermatozoa 8 >4%
leukocytes <1 <1 mln
erythrocytes No No
Lipid bodies big amoun big amoun
spermagglutinatio No No
fungus No No
bacteria No No
mucus No No

Table 1. Standard protocol used for the evaluation of the main sperm parameters – spermogram.
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X. Chen et al. They treat obstructive infertility in men. During 
the period of 5 years of work, 62 patients with obstructive 
azoospermia, the cause of which was inguinal hernia surgery 
in childhood, referred to them [13]. Approximately 7.2% of 
men with obstructive azoospermia have a history of iatrogenic 
damage to the vas deferens. At the same time, the reason 
for 88% of men is surgical treatment of inguinal hernias. T. 
Mastuda et al. According to the data, in men with impaired 
germinal function and hernia in childhood, obstruction of the 
seminal duct occurs in 26.7% of cases [15].

O. Bouchot et al. According to data, vas deferens obstruction 
after non-stretch hernioplasty occurs in 0.3-7.2% of cases [16]. 
Japanese scientists described a clinical case of obstructive 
azoospermia that developed 5 years after bilateral inguinal 
hernia repair in a 30-year-old patient [17].

M. Khodari et al. According to data, inguinal hernia repair 
using prosthetic material is the cause of obstructive azoospermia 
in 7.8% of cases [16,18,19].

Based on the study of literature sources, there are enough 
experimental scientific studies that describe the deterioration of 
spermatogenesis after operations in the groin area.

C. Peiper et al. Transinguinal transperitoneal implantation of 
polypropylene mesh was performed in 15 adult male pigs and 
rabbits. Initially, the authors evaluated the size of the testicle, 
its temperature, perfusion in the scrotum. Subsequently, 
histological evaluation of spermatogenesis was performed 
according to Johnson's ten-point system. After 3 months, the 
researchers observed a typical reaction of a foreign body between 
the mesh and the tissues around it, a decrease in the temperature 
of the testicle, changes in arterial perfusion and deterioration 
of spermatogenesis: during Lichtenstein-type surgery - by 
48.1%, during plastic surgery by the Shouldice method - by 
63.8%. Based on their research, the authors concluded that the 
implantation of polypropylene mesh in the groin region causes a 
response of the testicular structures, and these processes impair 
spermatogenesis.

The researchers evaluated changes in the vas deferens, 
epididymis, and testis after long-term exposure to polypropylene 
mesh on the scrotum in rats. The results of this study showed that 

fixation of the scrotum for a short period of time, for example 
with surgical forceps for a few seconds, is sufficient to induce 
an inflammatory reaction in the scrotum leading to narrowing of 
its lumen. After reinforcing the back wall of the inguinal canal 
with polypropylene mesh, the thickness of the ejaculatory duct 
decreases to 0.177 mm after 90 days and to 0.099 mm after 120 
days. In the control group, the diameter of the ductus deferens 
was 0.298 mm (p<0.05) [9]. The specificity of this study was 
determined by the evaluation of the reproductive organ long 
after the operation.

N.G. Kulchenko studied the morphological changes in the 
testicle after simulated inguinal hernia repair in an experiment. 
20 male rabbits aged 120 days, weighing 3.8±0.9 kg was included 
in the study. Morphological evaluation of spermatogenesis was 
performed after 40 days. The study showed that 1.5 months after 
simulated inguinal hernia repair, the diameter of the convoluted 
tubules was 12.3% smaller compared to the control group 
(p<0.05). And the thickness of the spermatogenic epithelium of 
the clavicle seminiferous tubules is 28.1% less compared to the 
control group (p<0.05) [20].

The tension-free isolation hernioplasty provided by Gvenetadze 
is simultaneously a prevention of both male infertility and 
hernia recurrence [10].

On the basis of the experimental research conducted by 
our Mir, we can say that the isolation technique of inguinal 
hernia repair does not affect spermatogenesis compared to the 
Lichtenstein method and is an effective method of hernioplasty 
in patients of reproductive age.
Conclusion.

Tension-free isolation hernioplasty provided by Gvenetadze 
is simple, prevents infertility in men, is indicated in all 
cases, especially in reproductive age, and does not affect 
spermatogenesis.
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sperm count before surgery 3 months after surgery 6 months after surgery
Liechtenstein Average SD Average SD Average SD P 
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At 3 and 6 months after Lichtenstein's surgery, there was a significant decrease in sperm count.

sperm count before surgery 3 months after surgery 6 months after surgery
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Введение: Метод Лихтенштейна произвел революцию 

в лечении паховых грыж. Но этот метод сопровождается 
серьезными осложнениями, о чем свидетельствуют 
публикации последних лет. К таким осложнениям относятся 
развитие фиброзных изменений мошонки, деэякуляция, 
обструктивная азооспермия, олигоспермия. Поэтому 
при лечении паховых грыж все большую актуальность 
приобретают так называемые изоляционные методы, 
предполагающие полную изоляцию от веревочной сетки и 
не влияющие на сперматогенез.

Цель исследования: сравнить морфологические 
параметры сперматозоидов до и после герниопластики 
в группах, которым была выполнена моделированная 
герниопластика по методу Лихтенштейна и с изоляцией 
семенных канатиков из сетки по Гвенетадзе.

Материал и методы. В исследование включены 16 
кроликов-самцов в возрасте 12 ± 3 мес, массой 3,5 ± 0,5 
кг. Из них 8 (50%) выполнена герниопластика по методу 
Лихтенштейна, а 8 (50%) - с полной изоляцией изоляцией 
семенного канатика- Метод Гвенетадзе.

Кролики были разделены на две группы. Первая группа: 
8 кроликов, которым была выполнена операция по 
поводу грыжи Лихтенштейна. Вторая группа: 8 кроликов, 
которым выполнена герниопластика с полной изоляцией 
семенного канатика по методу Гвенетадзе. В обеих группах 
спермоморфоцитологическое исследование проводилось за 
2 дня до операции, через 3 и 6 месяцев после операции.

Исследование включало полное 
спермоморфоцитологическое исследование с изучением 
следующих параметров спермы: объём, цвет, мутность, 
время эякуляции, липкость, запах, рН, количество 
сперматозоидов в 1 мл, количество сперматозоидов 
в целом эякуляте, живые сперматозоиды, подвижные 
сперматозоиды. , прогрессивные подвижные 
сперматозоиды, Нормальная морфология перматозоитов 
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Плесень, лейкоциты, эритроциты, липоидные тельца, 
спермагглютинация, грибы, бактерии, слизь. Сперму 
собирали за 2 дня до операции, через 3 месяца после 
операции и через 6 месяцев после операции. Сперму 
получали с помощью так называемого «искусственного 
влагалища».

Заключение: Наше исследование показало, что пластика 
паховой грыжи с изоляцией семенного канатика не влияет 
на сперматогенез.

Ключевые слова: паховая грыжа, изолирующая 
герниопластика, морфология сперматозоидов, 
эксперимент.
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Sesavali: lixtenSteinis meTodma sazardulis Tiaqris 

mkurnalobaSi revoluciuri gadatrialeba moaxdina. Mmagram 
am meTods Tan axlavs seriozuli garTulebebi, amaze 
bolo wlebis publikaciebi metyvelebs. aseT garTulebebs 
miekuTvneba bagirakSi fibrizuli cvlilebebis ganviTareba, 
dezeakulacia, obstruqciuli azoospermia, oligospermia. amitom 
sazardulis Tiaqris mkurnalobaSi sul ufro met aqtualobas iZens 
egreTwodebuli izolaciuri meTodebi, rac bagirakis badisagan srul 
izolacias gulisxmobs da gavlenas ar axdens spermatogenezze.

kvlevis mizani: spermis morfologiuri parametrebis Sedareba 

Tiaqris operaciamde da mis Semdeg im jgufebSi, romlebsac 
CautardaT modelirebuli Tiaqarplastika lixtenSteinis meTodiT 
da bagirakis badisagan sruli izolaciiT – gvenetaZis meTodiT.

masala da meTodebi: kvlevaSi CarTuli iyo 16 mamri bocveri 
asakiT 12Tvis+3Tve, woniT 3.5+0.5kg. aqedan 8-s (50%) 
Cautarda hernioplastika lixtenSteinis meTodiT, 8-s (50%) ki – 
bagirakis sruli izolaciiT T.gvenetaZis meTodiT.

bocvrebi daiyo or jgufad. Ppirveli jgufi: 8 bocveri, romelTac 
gaukeTdaT Tiaqarplastika lixtenSteinis wesiT. Mmeore jgufi: 
8 bocveri, romelTac gaukeTdaT hernioplastika bagirakis 
sruli izolaciiT, gvenetaZis meTodiT. orive jgufSi Catarda 
spermomorfocitologiuri kvleva operaciamde 2 dRiT adre da 
operaciidan 3 da 6 Tvis Semdeg.

kvleva moicavda srul spermomorfocitologiur gamokvlevas 
spermis Semdegi parametrebis SeswavliT: spermis 
moculoba, feri, simRvrie, gaTxierebis dro, webovneba, suni, 
spermatozoidebis r-ba 1ml-Si, spermatozoidebis r-ba mTel 
eakulantSi, cocxali spermatozoidebi, moZravi spermatozoidebi, 
progresulad moZravi spermatozoidebi, spermatozoidis 
normaluri morfologiuri formebi, leikocitebi, eriTrocitebi, 
lipiduri sxeulakebi, spermaglutinacia, soko, baqteriebi, lorwo. 
sperma aRebul iqna operaciamde 2 dRiT adre, operaciidan 3 
Tvis da 6 Tvis Semdeg. sperma miRebul iqna e.w,, xelovnuri 
vaginis gamoyenebiT’’.

daskvna: Cvenma kvlevam aCvena, rom sazardulis 
Tiaqarplastika bagirakis badisagan sruli izolaciis pirobebSi 
gavlenas ar axdens spermatogenezze.

sakvanZo sityvebi: sazardulis Tiaqari, izolaciuri 
hernioplastika, spermis morfologia, eqsperimenti
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