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AHHOTALIUA

O0OocHoBanme: Pa3paboTaHHble B MHMpPE MHOT'OYMCIEHHbIE CHOCOOBI yCTpaHeHHs Ae(eKToB
OpIOILIHOM CTEHKH Ha CEroAHs HE MO3BOJISIIOT TOBOPUTH O PELIEHUHU POoOsieMbl TpelK. B yacTHo-
CTH, JI0 KOHIIAa HE U3y4eHbl IPUYMHBI XPOHUUECKUX IOCICONEPAMOHHBIX 00JeH, CBSI3aHHBIX C
BJIMSIHUEM PYOLIOBBIX M3MEHEHHMH Ha CeMEHHOM KaHaTuk. VMccienoBaHHs KpOBOTOKA B sIMUKax
I10CJI€ TUIACTUKU I'PBIK B OCHOBHOM I10Ka3aJIi Pa3HOPEUYUBBIE PE3YJIbTATHI.

Henanb: CpaBHuTENbHAS OLICHKA I10KA3aTeIe KPOBOTOKA B SIMUKOBOM, KAICYJISIPHON U MapeHXH-
MaTO3HOU apTepusX, AMAMeTpa IUYKOBOM apTepuu IPHU METOJE AYTOILIACTUKU IMEPEMEIICHHBIM
arfOHEBPOTHYECKUM JIOCKYTOM M T€pHHUOILIACTHKE 10 JInxTeHmTelHy ¢ momompio Y3U.
Marepunansl 1 MeToabl: beuin npoonepuposBansl 70 MaMEHTOB ¢ TUArHO30M HEOCJIOKHEHHON
NIaXOBOM I'PBIKH, U3 HUX HOBBIM MeTo/ioM ayrorutactuku (I'pymmna |) — 35 nanueHToB; B rpyrime
CPAaBHEHHMs C ME€PHUOINIACTUKOMN MO JIMXTEHIUTENHY ¢ UCIOJIb30BaHUEM YaCTUYHO PACCACBHIBAIO-
merocs ceryaroro umiuiantara (UltraPro) — 35 manuenTos (I'pymnma 11). JluHamMuky n3aMeHeHui
HoKa3aresell KpOBOTOKA B apTepUsAX OLEHMBAJIM C IOMOIIBIO I[BETHOM nommieporpaduu nepen
onepaunuen, B paHHUN U MO3AHUHI MTOCIEONEPAMOHHbBIE TEPUOIBI.

Pesyabrarpl: IlapHelii xputepuil BuHIKOKCOHA IOKa3an 3HAYUTENBHYIO Pa3HUIYY MEXKIY
JIOOTEPAlMOHHBIMU M3MEPEHUSMU U H3MEPEHUsIMH Cpa3y Iociie Oomepalu B 00euxX Ipymmax.
CraTucTU4ecKd 3HAYUMble pPa3IUuUs MEXIy TIpynnaMud ObliM OOHapyX eHbl B KOHEYHO-
JMACTOJIMYECKON CKOPOCTH M MHJIEKCE PE3UCTEHTHOCTH B SIMYKOBOM, KalCYJISIPHOM M NTapEHXUMa-
TO3HOM apTepusx uepe3 6 MecsaleB U | rox mocie onepanuu. Takke oKa3ajlach CyHIECTBEHHOU
pasznu4Me INoKa3aTeled MUKOBOM CHCTOJIIMYECKOM CKOPOCTH B SIMYKOBOM apTEpHM Ha TMO3IHUX
CpPOKax I0CJ€ NePHUOIUIACTUKU. JlMaMeTp SIMYKOBOW apTepUM B IMHAMUKE MMEN TEHICHIUIO K
YBEJIMYEHHUIO, OJHAKO CTATUCTUYECKH 3HAYMMOTI'O a3y MEKAY IpyIIIaMH BbISBIEHO HE OBLIO.
BeiBoabl: Meron ayTOIUIaCTUKM IaXOBOTO KaHaja IEPEMELICHHBIM allOHEBPOTHYECKUM
JIOCKYTOM HE OKa3bIBaeT CYILIECTBEHHOrO BIUSHUS Ha nepdysuto suuka. B I'pynne |l mokasare-
JU apTepUaJbHOIO KPOBOTOKAa depe3 6 MecsneB M | rox mocie onepanuy OKa3aluCh HUXKE
0a3anbHBIX 3HAUEHUH M UMEJIM CTaTUCTUYECKH 3HAUMMBIE pa3iMyuus B CPAaBHEHUH C TpymIoi |.

KuroueBble cJI0OBa: naxosas epuloca, 2epHUONIACMUKA; AYMONIACMUKA, YEeMHAs Yibmpa-
38yK08as1 onniepozpaghusi
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ABSTRACT

BACKGROUND: Numerous methods of eliminating abdominal wall defects developed
in the world today do not allow us to talk about solving the problem of hernias. In particular,
the causes of chronic postoperative pain associated with the effect of scarring on the spermatic
cord have not been fully studied. Testicular flow studies after hernia repair mostly showed
different outcomes.

AIM: Comparative assessment of blood flow parameters of the testicular, capsular and
intratesticular arteries, as well as the diameter of the testicular artery after autoplasty with a
displaced aponeurotic flap and Lichtenstein hernioplasty using ultrasound.

MATERIALS AND METHODS: A new method of autoplasty was used in 35 patients
(Group I). The comparison group (Group Il) amounted to 35 patients with Lichtenstein
hernioplasty surgery using partially absorbable mesh endoprosthesis (UltraPro). The dynamics
of changes in blood flow in the arteries was assessed using color Doppler before surgery, in the
early and late postoperative periods.

RESULTS: The Wilcoxon paired test showed a significant difference between preoperative
and immediately postoperative measurements in both groups. Statistically significant differences
between the groups were found in the end-diastolic velocity and resistance index in the testicular,
capsular and intratesticular arteries 6 months and 1 year after surgery. The difference in peak
systolic velocity was significant in the testicular artery also in the late stages after hernioplasty.
The diameter of the testicular artery tended to increase in dynamics, but there was no any
statistically significant difference between the groups.

CONCLUSIONS: The method of autoplasty in the inguinal canal with a displaced aponeurotic
flap does not significantly affect testicular perfusion. In Group Il, arterial blood flow indicators
6 months and 1 year after surgery were lower than basal values and had statistically significant
differences compared to Group |.
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Background

Inguinal hernia is the most frequently
diagnosed hernia and one third of males
during their lifetime are diagnosed with the
inguinal hernia [1]. Inguinal hernia repair is
the only definitive treatment and is one of the
most common surgical procedures performed
[2, 3]. However, the mesh implant, being in
the tissues, causes a local tissue reaction
of chronic inflammation in response to the
introduction of a foreign body [4]. Despite
the fact that Lichtenstein method is the gold
standard for uncomplicated inguinal hernia,
the use of a mesh in an emergency context
remains controversial. Pure tissue repairs
have an essential role in the management of
incarcerated or strangulated inguinal hernia.
To date, there has been little agreement on
what is the best surgical technique suitable
for emergency hernia surgery [5]. The data
are contradictory with respect to hemody-
namics in the testicular parenchyma in
patients with inguinal hernias. A decrease in
the maximum systolic and diastolic blood
flow velocity was registered before surgery,
as well as a significant increase in the
resistance index, which indicates compres-
sion of the elements of the spermatic cord
during the formation of a deep inguinal ring
[6, 7]. Other authors note the absence of
differences in testicular blood flow before
and immediately after surgery [8, 9].

It is possible to reduce the number of
complications arising from implants using
the autoplastic method of inguinal hernia re-
pair. Our team developed a new method of
the inguinal canal plasty with a displaced
aponeurotic flap (Badyrov R. M., Abatov N. T.
Autoplasty of the posterior wall of the inguinal
canal with a displaced aponeurotic flap.
Certificate on Intellectual Property No. 298
of 2018, 25 October). Therefore, it became
necessary to investigate the effect of various
techniques on testicular perfusion.

The aim of this study was the comparison
of the results of indicators of the blood flow
of the testicular, capsular and intratesticular
arteries using a new modified autoplasty
method and Lichtenstein hernioplasty using
an ultrasound.

Materials and Methods

The study included patients with diag-
nosis of uncomplicated groin hernia, operated
on in the Surgery Department of the Clinic of
Karaganda Medical University during the
time period from 2018 to 2022. The criteria
for inclusion were males at the age 18 to 70
years with uncomplicated inguinal hernias,
and the absence of gross concomitant patho-
logy. A new method of autoplasty was used
in 35 patients. The comparison group
amounted to 35 patients with Lichtenstein
hernioplasty surgery using partially absorbable
mesh endoprosthesis (UltraPro). There were
38 (55%) patients with oblique inguinal hernias
and 32 (45%) — with direct inguinal hernias.
Inguinal hernias according to the Nyhus
classification were 30% of type I, 25% of type
I, and 45% of type Ill. The average age of
patients included in group | was 51.5 years,
in group Il it was 51.8 years. Seventy five
percent of patients were discharged from the
clinic on the 6th or 7" day, and the average
in-hospital stay was 6.4 days in both groups.
The study was approved by the Local
Committee on Ethics (No. 10-06.2018), all
patients signed informed consent for partici-
pation in the study. The group average was
calculated for all quantitative data arithmetic
(X), standard deviation (SD). The reliability
of the differences between the studied groups
was determined by statistical methods using
parametric criteria: the Mann—Whitney crite-
rion for comparison of independent groups
(‘experience-control’). All values of p less than
0.05 were considered statistically significant.

Patients were examined in a position
lying on the back using a 10 MHz ultrasonic
linear sensor (Logic P9 from GE, USA).
The sensor was neatly placed directly in the
groin area, on the skin of the scrotum. The
patient was suggested to hold the penis over
the pubis. Real-time scanning was obtained
in standard longitudinal and transverse
sections. The following parameters were
estimated in 1 week, 1, 3, 6 months and
1 year after surgery: bloodstock in testicular,
capsular and intratesticular arteries peak
systolic velocity (PSV), end diastolic velocity
(EDV) and resistive index (RI). The resistive
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index was calculated using the formula
Rl =PSV - EDV/PSV.

The repair technique of the inguinal
canal posterior wall with displaced
aponeurotic flap was performed as follows:
the medial sheet of the aponeurosis of the
abdomen external oblique muscle was peeled

i
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\
\

M

off to a white line using a «blunt» method.
The next step was to cut out a quadrangular
aponeurotic flap (4.0 x 7.0 cm in size) of the
combined aponeurosis of the internal oblique
and transverse abdominal muscles from the
anterior wall of the rectus abdominis muscle
vagina (Figures 1, 2).
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Fig. 1. The flap from the anterior wall of the rectus abdominis muscle vagina is highlighted and

moved down for plastic surgery.

Fig. 2. The inguinal triangle is closed with a displaced aponeurotic flap of the rectus abdominis

muscle vagina.

Results

The main criterion for the effectiveness
of hernioplasty is a relapse the in both groups
consisted 0% for a period of up to 12 months.
In the dynamics of both groups, an improve-
ment in the velocity of blood flow was noted
before the surgical procedure and immediately
after the surgery with a decrease in the vessel
resistance index (Figures 3-5).

A statistically significant effect on
blood flow was detected in the testicular
artery, which leads to a decrease in perfusion
below the basal values after surgery for 12

months after surgery (PSV =18.9 £ 1.9 cm/s,
EDV = 4.0 + 0.7 cm/s, Rl = 0.8 = 0.03). In
the group where the inguinal canal autoplasty
method was used (PSV = 22.6 = 2.3 cm/s,
EDV = 7.0 £ 1.4 cm/s, Rl = 0.68 + 0.07),
these changes were not detected.

The obtained data before the surgery
showed a significant reliable reduction in all
the indicators of blood flow rate in both
groups of patients (Wilcoxon test, p < 0.05),
and the intergroup differences were absent
(the Mann—Whitney test, p > 0.05). The above-
mentioned highlights the effect of inguinal
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Fig. 3. Analysis for peak-systolic velocity (PSV) of testicular, capsular and intratesticular artery
measured before operation (BO), 1 week (1 wk), 1, 3 and 6 months (1, 3, 6 mo), 1 years (1y) later;
Group I: new autoplasty method, Group Il: hernia repair (Lichtenstein). TA | (testicular artery Group I),
CA | (capsular artery Group I), ITA 1 (intratesticular artery Group 1), TA Il (testicular artery
Group I1), CA 11 (capsular artery Group II), ITA Il (intratesticular artery Group I1); TA | (testicular
artery Group 1), CA | (capsular artery Group 1), ITA | (intratesticular artery Group 1), TA 1l
(testicular artery Group I1), CA 11 (capsular artery Group II), ITA 1l (intratesticular artery Group II).
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Fig. 4. Analysis for the end-diastolic velocity of testicular, capsular and intratesticular artery
measured before operation (BO), 1 week (1 wk), 1, 3 and 6 month (1, 3, 6 mo), 1 years (1y) later.

hernia on testicular perfusion. It should be
noted that RI before the operation was high
and reliably decreased after the surgery in all
studied arteries (Figure 5).

The further study of perfusion indicators
in patients of both groups in the postoperative
period revealed a gradual increase in the PSV
parameter in further observation periods.
However, it is worth noting that in the Group II,
even a year after the operation PSV of the
testicular and capsular artery, it was not re-

turned to basal values (Wilcoxon test, p < 0.05)
(Figure 1). Statistically significant differences
between the study groups were discovered
concerning EDV and RI in the testicular, cap-
sular and intratesticular arteries after 6 months
and 1 year after surgery. The difference in
the peak systolic velocity indicators was es-
sential in the testicular artery from the point
of view of the parameters of Doppler mapping
as follows after 3 and 6 months after the
operation (Mann—Whitney test, p < 0.05).
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The diameter of the artery of the sper- decreased by 6 months of the postoperative
matic artery before and after the operation period in the comparison group, however,
was statistically significantly different in statistically significant differences were not
both groups, and had a tendency to increase detected according to the Mann-Whitney
the indicator in the dynamics. This indicator criterion (Figure 6).
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0,6
0,55 —
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Fig. 5. Analysis for resistive index of testicular, capsular and intratesticular artery.
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Fig. 6. The diameter of spermatic artery. Group I: new autoplasty method, Group II: hernia
repair by Lichtenstein.

Discussion the same time, the resistance index increased
It has been revealed that patients with significantly in the group where the mesh
the inguinal hernia had hemodynamic disor- endoprosthesis was used. This indicates the
ders in the testicular parenchyma. A decrease compression of the elements of the spermatic
in the maximum systolic and diastolic velocity cord at the level of the deep inguinal ring.
of the blood flow was noted prior to surgery The developed modified autoplasty method
that confirms the known data [7, 10]. An in the inguinal canal eliminated the existing
increase of the blood flow rate was observed hemodynamic disorders.
in patients in both groups during the post- The opinions of the authors about the
operative period. These indicators were influence of the plastic of groin hernia on the
significantly higher in patients of the study testicular blood flow were divided. Some
group than ones of the comparison group. At believe that the testicular perfusion is suffi-
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cient and is provided by many anastomoses
that protect it from ischemic damage [11-
12]. Others note the effect of implantation of
the mesh implant on the volume of testicle
and blood flow [13-15].

It can be assumed that the dense scar
changes in the comparison group cause com-
pression of the elements of the spermatic cord
at the later dates after the operation and could
affect the perfusion of the testicles, where
|lower blood flow rate indicators and high
|values of IR compared to the data before
|surgery (basal values) were revealed. Based on
the data obtained, we allocated that hernio-
plasty by Lichtenstein causes a decrease in
blood flow in the arteries of the spermatic cord
and the parenchyma of the testicle immediately
after the operation, but it remains below the
preoperative values in more remote periods.

Conclusion

The results of the analysis allow deter-
mining some conclusions of interest to our
research. There are statistically significant
differences in blood flow indicators between
the groups by 12 months after surgery. The
mesh hernia repair has a clinically significant
effect on the blood flow of the testicular
artery, which leads to a decrease in perfusion
below basal values after surgery at a later date
(PSV =189+ 1,9 cm/c, EDV =4,0 + 0,7 cm/c,
RI=0,8 £ 0,03), which is possible due to the
formation of scar changes. These changes
were not revealed in group, using the
method of autoplasty in the inguinal canal
(PSV=22,6+23 cm/c, EDV =7,0+ 14 cm/c,
RI = 0,68 £ 0,07), and it according to our
opinion associated with the lack of pressure
on the structure of the spermatic cord.
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