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Abstract

The gold standard of varicocele management is micraslrglibinguinal varicocelectomy. This procedure leads terbett
preservation of the testicular artery and lymphatic vesk®wever, sometimes several vessels were in eogmsition
causing the dissection to be more difficult. By using I\VDhbre arteries and veins could be identified to accheteer
sperm outcomes. It's uncertain if the Doppler Ultrasapgy has a role in varicocele therapy. The goal of tisiesyatic
review and meta-analysis was to see how effectiveosiicgical subinguinal varicocelectomy with intraoperatrascular
Doppler ultrasonography compared to without intraoperatasewlar Doppler ultrasonography. Randomized Controlled
Trials (RCTSs), non- randomized trials, and comparathseovational studies were searched and screened in thesé&smba
Medline, and Scopus databases for research examining thaf imoteaoperative Doppler ultrasonography. The Cochrane
risk of bias (RoB) tool 2 was used to assess RCT Wiasreas the ROBINS-I tool was utilized to assessraodemized
trial bias. The New Ottawa Scale was usecevaluate observational research. The systematic seardhscreening
yielded five suitable studies, including three RCTs, oneraademized trial, and one observational research. Between
patients receiving IVDU and those having the treatment withdDU, there is a significant difference in the number of
ligated veins (MD 0,94; 95 percent Cl 0;8226; p0,00001) and preserved arteries (MD 0,43; 95 perce®3Gi057;
p0,00001). Patients receiving IVDU had better ligated veim$ preserved arteries than patients having the rgurge
without IVDU.

Keywords: Varicocele, Microsurgical subinguinal vagelectomy; Intraoperative Vascular Doppler Ultrasoapby

1JRP 2022, 93(1), 143-151; doi:.10.47119/1JRP100931120222771 WWw.ijrp.org



Muhammad Husni Tamrin / International Journal of Research Publications (1JRP.ORG) ‘.\ IJRP.ORG

Inte escarch Public
ISSN: 2708-3578 (Online)

144

Introduction

The enlargement of pampiniform plexus from spermatic veimgaspermatic cord was defined as varicocele.
[1]. Varicocele was strongly associated with infertilityrnen. The prevalence of varicocele was 15% from
normal male population, 25% in male with abnormal sperm sisalgnd 30- 40% in male with infertility.
The pathological process of varicocele was the ddataf internal spermatic vein which blood refluxes and
returnsto pampiniform plexu$2].

There are several types of varicele treatments. degle treatment exists in a variety of forms. Between
spermatic vein ligation, antegrader retrograde sclerotherapy, microsurgical varicocelectoragd
laparoscopic varicocelectomy, the best therapeutic ofgistill up for debate. Treatment for varicocele was
indicated by infertility and chronic discomfort. As a resudtricocelectomy can raise natural pregnancy rates
by 2.87 times in couples when the male has a poor sperm paraamel a palpated varicocele [3]. In
comparison to previous varicocele treatments, micrasalrgaricocelectomy has been the gold standard in
lowering complication and recurring varicocele. Microsurigi@icocelectomy can be performed inguinally
or subinguinally with the use of a microscope. This d#étrease testicular artery ligation, which causes
roughly 1% testicular atrophy [4]. When compared to inguinaresurgical varicocelectomy, subgingiinal
microsurgical varicocelectomy makeés easierto identify the spermatic artery and vein. Because this
procedure had risk for arterial damage, Intraoperative Vasculppl& Ultrasonography may be helpful in
identifying the artery. Intraoperative Vascular Doppler Utremyraphy might be used to help detect the
spermatic vein and artery in the spermatic cord duringasiecgical varicocelectomy. Vascular Doppler
Ultrasonography is predicted to lessen the complicatiotesticular atrophy caused by testicular artery
damage during microsurgery sessions by increasing theemuafibvecognized and preserved arteries. The
existence of recurrent venous blood flow reflux, which eaugcurrent varicocele, was strongly associated
with the number of ligated spermatic veins, which wastipel/ correlated with total concentration and
sperm motility[5].

Intraoperative Vascular Doppler UltrasonogramySubinguinal Microsurgical Varicocelectomy was found
to shorten operative time, increasing the number ofyapieservation and identification, and increasing the
number of ligated veins in previous research [6]. Agslt, the goal of this systematic review and meta-
analysisis to evaluate more about the differences between micramlrgiibinguinal varicocelectomy with
and without Intraoperative Vascular Doppler Ultrasonography.

M ethods
Search Strategy and Eligbility Criteria

A systematic search was conducted in numerous databiasksjing PubMed, EMBASE, Scopus, and
Science Direct, accordintp the predetermined Patient, Intervention, Comparison, amdofe criteria
(PICO). The time limitatiorof the research examined in this analysis was not ctstri The goabf this
search strategy waso discover studies that compared the e Intraoperative Vascular Doppler
Ultrasonography without the use of Intraoperative Vasculaplo Ultrasonography in varicocele patients
who received subinguinal microsurgical varicocelectomy. Studiere included if (1) they were in RCT,
prospectiveor retrospective study(2) the study had data comparing the effectiveness of subadguin
microsurgical varicocelectomy with and without Intraopigea Doppler Vascular Ultrasonography, (3) the
patients were male and over the age of 18,(djithey were publishemh a peer-reviewed journal.
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Quality Assessment of the Included Studies

Individual papers were evaluated for quality using the CochRasle of Bias Tools for RCT studies, and
prospective study and the Newcastle Ottawa Scale (NO®tfospective studies. In Cochrane Risk of Bias
Tools, several domains of bias were assessed in this staldging bias due to confounding, bias due to
participant selection, bias in intervention classificatibias due to deviations from intended interventions,
bias due to missing data, bias in outcome measuremenbjasth selection of reported result. Each domain
was graded using two criteria: some concerns and loneoescin Newcastle Ottawa Scale, if the score was
more than 6, the study was rated as good quality.

Data Extraction

Two writers worked independently to extract data by filling an extraction data table. Year of publication,
author's name, mean age, research design, interventiongcrassl tabulatiorof desired result were all
tabulated in the table. Any conflicts or inconsisteaonvere handled through conversation with the other
writers. Study design and characteristics, baseline cleastitts of study samples, intervention, outcome, and
risk of bias were all retrieved.

Statistical Analysis

To compare factors in each trial, statistical analygas performed using pooled analysis. The number of
proportions and samples uséd each study were evaluated using odds ratio (OR) with a @&emnie
confidence interval(Cl) in the form of dichotomous data. Each variable was considered wtaltigt
significant if the P value was less than 0.05. In the oasentinuous data, the analysis was performed using
mean difference and standard deviation each group. 2l test was usedo determine the degreef
heterogeneity between trials. f+ 50%, a high level of heterogeneity was considered aarsshdom-effect
model was applied. I?Iwas less than 50%, a fixed effect model was utilized, awchketerogeneity was
considered. Eactaralysis was presenteth the form of forest plot and descriptive analysis. For this
investigation, RevMan software version o Windows was employed.

Results

Selectionof Studies

The PRISMA procedure flowchart was used to conduct a systesearch in PUBMED, EMBASE, Scopus,
and Science Direct, yielding 4201 articles (Figure 1). Theme w528 article duplications discovered in those
databases, which were eventually eliminated. Aftee tithd abstract screening, 48 papers were selected for

further screening, and their eligibility was assessedillyirthe quantitative analysis of this study included 5
papers that met the inclusion criteria.
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Article identified through databases:
EMBASE (n = 1941) — _
MEDLINE (n = 684) Articles identified from symposium
SCOPUS (n= 1577) or conference proceeding
(n = 4202) (n=0)

l ‘,

Articles after duplication were removed

(n=2673)
v
Excluded articles based on
Articles screening title and abstract screening
(n=2673) (n=2626)
Articles that were Articles excluded due to:
screened on eligibility > )
(n=48) 1. No evalua‘ltlon on
Intraoperative
Vascular Doppler
Ultrasonography on
Subinguinal
Studies included in Microsurgical
qualitative synthesis Varicocelectomy
(n=5) (22)
2. No comparison (7)
3. Review article (14)
v
Studies included in
quantitative synthesis
(meta-analysis)
(n=35)

Figurel. PRISMA flowchart in the systematic search

Baseline Characteristics of Included Studies
In our meta-analysis, we analyzed 5 paper®]3hat compared the use of IVDU against no IVDU in

subinguinal microsurgical varicocelectomy procedures. Th@e&sRand two observational studies made up
our individual investigations. Table 1 summarized thelleseharacteristicsf the included trials, which
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were broken down by intervention, location, and sevéeitgl. Our study's mean age was 32 years olés Th

research has a total 758 participants.

Risk of Bias Assessment

The Newcastle Ottawa Scale (NOS) and the Cochrane RBia® (RoB) questionnaire were used to assess
the risk of bias. The Cochrane ROB tools were ueathalyze RCTs and prospective study, whereas NOS
was used to examine retrospective studies. The rislasfibiRCT studies was assessed (Figure 2A), and it
was found that there was unclear bias in the area ¢bias in the selection of reported results) in Guo et al,
2015, and the D4 domain (bias in outcome measurement) indly2017. The rest of the domain had a low
risk of bias. Selection bias, performance bias, and dlateoias were the evaluations in risk of bias for ¢hre
RCTs. In prospective research, the risk of bias evaluaevealed that all domains had a low risk of bias
(Figure 2B). The NOS instrument was used to assess thiandi&elof bias in a retrospective study, and a

minimum scoreof 6 was found, whicks considered a good quality score (Figure 2C).

(a)

Risk of bias domains

I |

Guo 2015
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i | © © © O © ©
et @ © © © © ©

Domains: o Judgement
D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention.

Study

= Some concerns

D3: Bias due to missing outcome data. . Low
D4: Bias in measurement of the outcome.
DS5: Bias in selection of the reported result.

(b)

Risk of bias domains
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Study

Domains: Judgemer
D1: Bias due to confounding.
‘ Low

D2: Bias due to selection of participants.

D3: Bias in classification of interventions.

D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.

D6: Bias in measurement of outcomes.

D7: Bias in selection of the reported result.

(c)

Quality Score

Author (Year)
Selection Comparison Exposure Total

34 % * ek %k 6

Cocuzza (2010)

Figure2. Riskof Bias Assessment (a) in RCT studies using Cochrane ROBRZT (b) Prospective study
using Cochrane ROB tool 2, and (c) Observational studieg d&@wcastle Ottawa Scale (NOS)
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Ligated Veins

The differential in number of ligated veins was repditeall of the studied studies{8]. The difference in
mean numberof ligated veins between the growgd subinguinal microsurgical varicocelectomy with
Intraoperative Vascular Doppler Ultrasonography compdaoedhe groupof subinguinal microsurgical
varicocelectomy without Intraoperative Vascular Doppldarddlonography was statistically significant (MD
0.94; 95 percent Cl 0.621.26; p < 0.00001) as shown in Figure 3. Because of the l@rogeneity amongst
the studies 8i= 6%), a fixed-effects model was utilized.

With Doppler Ultrasound Without Doppler Ultrasound Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
Cocuzza 2010 8 31 123 73 28 90 15.9% 0.70[-0.10,1.50] 2010 ==
Guo 2015 78 2.1 85 7 19 87 281% 0.80[0.20, 1.40] 2015 Sl S
Lv 2017 13.87 6.43 82 11.72 5.66 71 27% 215(0.23,4.07) 2017 e
Ozkaptan 2020 6 14 79 48 1.8 81 404% 1.20[0.70,1.70] 2020 -
Chetan 2021 7.33 1.69 30 6.87 1.8 30 129% 046[-0.42, 1.34] 2021 N
Total (95% CI) 399 359 100.0% 0.94 [0.62, 1.26] L

ity: Chiz = = = - 2= 69 1 + } +
Heterogeneity: Chiz = 4.27, df =4 (P = 0.37); 2= 6% o ) 3 3 i

Test for overall effect: Z = 5.80 (P < 0.00001) Without Doppler With Doppler

Figure3. Forrest plot analysisf the difference in number of ligated veins betweenusbeof IVDU and
without the use of IVDUn subinguinal microsurgical varicocelectomy

Preserved Arteries

All of the studies that were included{¥ in the analysis of the difference in the average numihgreserved
arteries. The mean number of preserved arteries hetiveegroups of using Intraoperative Vascular Doppler
Ultrasonography and not using Intraoperative Vascular Dopjiiersonography in subinguinal microsurgical
varicocelectomy was statistically significant (MD 0.43; percent CI 0.36 0.57; p0,00001), according to the
resultsof forest plot (Figure 4) analysis. Dteminimal heterogeneity between trigl$ test = 55%, p=0.07),

a fixed-effects model was chosen.

With Doppler Ultrasound Without Doppler Ultrasound Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Cocuzza 2010 16 06 123 1.3 05 90 26.6% 0.30[0.15, 0.45] 2010 e
Guo 2015 18 08 85 1.3 0.7 87 18.9% 0.60[0.38,0.82] 2015 "
Lv 2017 1.96 0.87 82 173 0.86 7 151% 0.23[-0.04, 0.50) 2017 .
Ozkaptan 2020 18 06 79 1.4 0.2 81 27.6% 0.50 [0.36, 0.64] 2020 -
Chetan 2021 241 0.68 30 1.63 0.63 30 11.8% 0.57 [0.24, 0.90] 2021 SR
Total (95% Cl) 399 359 100.0% 0.43 [0.30, 0.57) -

Heterogeneity: Tau? = 0.01; Chi* = 8.85, df = 4 (P = 0.07); I = 55%
Test for overall effect: Z = 6.22 (P < 0.00001)

-

1 05 0 05
Without Doppler With Doppler

Figure4. Forrest plot analysis of average numbiepreserved arteries in subinguinial microsurgical
varicocelectomy
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Tablel. Baseline Characteristics of Included Studies
Study (year) Samples Number
Study M ean age (years) Vascular
Design  With Doppler  Without With Without ~ Microscope Doppler
Ultrasonography Doppler Doppler Doppler Ultrasonogr aphy
Ultrasonography Ultrasound Ultrasound
VM900
Moller-
45+ 120+ ¢ VTI 20 MHz
(Guo et al, 2015) RCT 85 87 3%.63 36.2% Wedel) (Nashua, NH)
(Zoom in 8-
15x)
Leica
(Lv etal., 2017) RCT 82 71 8.20 6.99 1 Microvascular
(Zoomin Doppler
8-15x)
(Chetan et aJ RCT 30 30 34.27+38 o3 NA NA
2021) 5.43
Zeiss
(Cocuzzzetal, Prospective 123 90 30.2+7.7 29.3 £7.7 (Zoom 8- V19,3 MHz
2010) 15x) (Nashua, NH)
(Ozkaptan et a 30.01 + Leica M525 VTI 20 MHz
2020) Retrospective 79 81 29.01+£5.9 529 (Zoom 8- Microvascular
' 15x) Doppler Systen
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Discussion

One of the standard treatments for varicocele waisiguimal microsurgical varicocelectomy. The capacity to
visualize artery, vein, lymph, and nerve was one of #uwvantagesof subinguinal microsurgical
varicocelectomy. Marmar introduced subinguinal microsaigivaricocelectomyin 1985, and Goldstein
refined it in 1992. In infertile and clinically palpated icacele patients, microsurgical varicocelectomy has
proven to be a successful therapy when compared open microvaricocelectomy and laparoscopic
varicocelectomy

Intraoperative Vascular Doppler Ultrasonography (IVDU) may helptifyethe spermatic vein and artery
during subinguinal microsurgical varicocelectomy by detectintgrial pulsatiorin the sonography wave.
Juho et al. and Gudelogluet al. completed previous studies that supported the use naigisphyin
varicocelectomy. In each of these investigations, tleeofi$ntraoperative Vascular Doppler Ultrasonography
enhanced the number of ligated veins and intact artdoegring the rate of varicocele recurrence and
testicular artery injury [1,10]. Vascular injury during micragioal varicocelectomy might result in DNA
fragmentation, which reduces sperm quality and decreaspsojhartionof sperm after surgery.

In this systematic review, all studies compared the numbégaied veins and preserved arteries, and a
significant difference was found in the number of ligatethsygMD 0.94; 95 percent Cl 0.62 1.26;
p0.00001) and number of preserved arteries (MD 0.43; 95 petded30—- 0.57; p0.00001) between the
IVDU and non-IVDU groups. This was linked to the advantdgsubinguinal microvaricocelectomy, which
allowed for the identification of more spermatic veind arteries, resulting in a higher number of ligated and
preserved arteries [11]. Through arterial pulsation, IntraoperatiselNéa Doppler Ultrasonography could aid
in the identification of vein and spermatic artery duringisguinal microsurgical varicocelectorf8}.

Overall, this study found that when patients had subireguimicrosurgical varicocelectomy with
intraoperative vascular doppler ultrasonography, the numbagabéd veins and preserved arteries increases.
This finding suggests that IVDU may play an important ralesubinguinal microsurgical varicocelectomy
procedures. The use of IVDU could also improve sperm couhieiearly stages after surgery, according to
clinical findings. This study solely looked at observeitichl evaluations; no mollecular mechanism that
could explain the link between preserved arteries and increagaber of ligated veins was investigated.
However, according to prior research, improvementsagciar health may be linked to improvements in
these clinical parameters.

This systematic review and meta-analysis had numbdragibacks. Because the number of studies included
in this systematic review was still limited, the anaysiutcome was less than ideal. There werstudies
that evaluated pregnancy rate after subinguinal mioga=sl varicocelectomy with and without the use of
IVDU. Furthermore, a long-term evaluation may be requicedffer evidence of the patient's reproductive
status, particularlin terms of conception ability.

Conclusion
The useof IVDU in subinguinal microsurgical varicocelectomy has the advastdgehigher number of vein

ligations, and a higher number of artery preservationsydicgy to our research. IVDU could be used in
conjunction with subinguinal microsurgical varicocelectamymprove surgical outcomes.

WWw.ijrp.org



Muhammad Husni Tamrin / International Journal of Research Publications (1JRP.ORG) ‘.\ IJRP.ORG

Inte escarch Public
ISSN: 2708-3578 (Online)

151

REFERENCES

1.

10.

11.

Juho YC, Wu ST, Kao CC, Meng E, Cha TL, Yu DS. Anatomippiteg of the internal spermatic
vein via subinguinal varicocelectomy with intraoperativecuar Doppler ultrasound. J Chinese Med
Assoc. 2019;82(2):119.

Clavijo RI, Carrasquilld?, RamasamyR. Varicoceles: prevalence and pathogenesis in adult men.
Fertil Steril. 2017;108(3):364.

Pagani RL, Ohlander SJ, Niederberger CS. Microsurgicatoeeie ligation: surgical methodology
and associated outcomes. Fertil Steril. 2019;111(3)9115

HamadaA, Esteves SC, Agarwal. Definitions and Epidimiology. In: Varicocele and Male
Infertility. Springer, Champ; 201¢. 1-3.

Cocuzza M, Pagani R, Coelho R, Srougi M, Hallak J. Thiesatic use of intraoperative vascular
Doppler ultrasound during microsurgical subinguinal varicocetegtimproves precise identification
and preservatioof testicular blood supply. Fertil Steril. 2010;93(7):2396

Guo L, Sun W, Shao G, Song H, Ge N, Zhao S, et al.amés of Microscopic Subinguinal
Varicocelectomy With and Without the Assistarnééoppler Ultrasound: A Randomized Clinical
Trial. Urology. 2015;86(5):9238.

Lv KL, Zhang YD, Zhuang JT, Gao Y, Zhao L, Wan Z, etQlbinguinal microsurgical
varicocelectomy with intraoperative microvascular Doppleaatiund leads to the pain-free outcome
after surgery. J Xray Sci Technol. 2017;25(5):88%

Ozkaptan O, Balaban M, Sevinc C, Cubuk A, Sahan A, Akca @ackmf intra-operative doppler
ultrasound assistance during microsurgical varicocelectomgperative outcome and sperm
parameters. Andrologia. 2020;52(7):e13641.

Chetan V R. Impact of intra-operative doppler ultrasound assistance during microsurgical
varicocelectomy on operative outcome and sperm paramatetkHeal Clin Res. 2021;4(10):185
188.

Giideloglu A, KarakurtG, Altan M, ErgenA. Micro-Doppler Ultrasonography-assisted Microsurgical
Varicocelectomy: First Time in Turkiye. J Urol Surg2p7(1):469.

Zini A. Techniquds the Treatment of Choice. Hum Reprod Update. 2007;1(3)&73

WWw.ijrp.org



