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Introduction: Cryptorchidism or undescended
testis (UDT) is one of the most common con-
genital anomalies in male infants. Based on the physical exami-
nation, UDT can be classified into palpable and non-palpable.
However, despite successful repositioning, the long-term function
of the testis is still a concern. This meta-analysis aims to com-
pare the testicular function of palpable UDT and non-palpable
UDT post-orchidopexy using hormonal markers such as FSH,
LH, and testosterone.

Materials and methods: A comprehensive literature search was
performed using PubMed, ScienceDirect, and Google Scholar
databases up to March 2025. Statistical analyses were conduct-
ed using Review Manager (RevMan).

Result: Four eligible studies were included in the analysis,
involving 207 patients who underwent orchidopexy for UDT,
including 160 with palpable UDT and 47 with non-palpable
UDT. There is no significant difference between palpable
compared to non-palpable in terms of FSH (MD 0.78 IU/L [95%
CI: -0.34 t0 1.90], p = 0.14); LH (MD -0.17 IU/L [95% CI: -0.45
to 0.12], p = 0.25); and testosterone (-0.08 IU/L [95% CI: -0.64
to 0.48],p=0.78).

Conclusions: Testicular functions, including FSH, LH, and
testosterone, in palpable UDT did not differ significantly from
those in non-palpable UDT.

Summary

Key worbps: Palpable; Nonpalpable; Undescended testis;
Post-orchidopexy; Testicular function.

Submitted 17 April 2025; Accepted 25 April 2025

INTRODUCTION

Cryptorchidism or undescended testis (UDT) is one of the
most common congenital anomalies in male infants.
Based on the physical examination, UDT can be classified
into palpable and non-palpable. Palpable UDT can be
detected in clinical assessment, typically in the inguinal
region, and non-palpable UDT is not detected by palpa-
tion, which can be intra-abdominal or atrophied (1). The
prevalences of undescended testis are 1.6%- 9% at birth
and 0.9-1.8% at 3 months (2).

Orchidopexy is the standard management for patients with
UDT. Its aim is to reposition the testis into the scrotum and
preserve the testicular functions (1). However, despite suc-
cessful repositioning, the long-term function of the testis is

still a concern. We found that some articles analyze the
mTESE success with orchidopexy, but none analyze the
outcomes in relation to the location of the UDT.

This meta-analysis aims to compare the testicular func-
tion of palpable UDT and non-palpable UDT post-orchi-
dopexy using hormonal markers such as FSH, LH, and
testosterone in order to provide valuable information for
clinical decisions and information on long-term effects for
post-orchidopexy patients.

METHODS

Study sesign

This study is a systematic review with meta-analysis to
evaluate the testicular function following orchidopexy in
palpable and non-palpable UDT. The study followed the
preferred reporting items for systematic reviews and
meta-analyses (PRISMA) guidelines to ensure compre-
hensive research.

The literature search was conducted using PubMed,
Google Scholar, Science Direct, and Scopus databases. The
search strategy for the articles included [("orchidopexy")
OR ("orchiopexy™)] AND [("undescended testis") OR
("UDT") OR ("cryptorchidism")] AND ("location") AND
[("testosterone™) OR ("FSH") OR ("LH") OR (“infertility")].
All search results will be screened for duplicates and
assessed based on title and abstract relevance. Full-text
articles are retrieved for detailed evaluation, and the ref-
erences of the selected studies are manually reviewed to
identify additional relevant articles.

Original research articles were included if they met the
following criteria: (a) diagnosis of undescended testis that
underwent orchidopexy for the definitive treatment, (b)
stated the location of the testis before orchidopexy, (c)
assessed the FSH, LH, and Testosterone post-orchi-
dopexy. We excluded animal studies, review articles, and
consensus documents. The exclusion criteria were as fol-
lows: (a) the study was a review article, letter to the edi-
tor, animal study, commentary, or consensus document,
(b) the study did not focus on undescended testis. The
study protocol was registered in the international
prospective register of systematic reviews (PROSPERO) to
ensure transparency and adherence to established stan-
dards: PROSPERO CRD420251015285.
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Figure 1.
PRISMA flow chart.
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as key indicators of testicular
endocrine function. We conduct

the meta-analysis using Review
Manager (RevMan) to synthesize
the results of the included studies and using I? statistic
and Chi? test to perform the heterogeneity assessment. A
fixed-effects model was used when 12 was < 50%, and
when 12 was > 50%, a random-effects model was chosen.
In the fixed-effects model, population effect sizes were
assumed to be the same for all studies. In contrast, the
random-effects model attempted to generalize the results
beyond the included studies by assuming that the select-
ed studies were random samples from a larger
population. If there was statistical heterogeneity
in the results, a further sensitivity analysis was
performed to determine the source of hetero-

Table 1.
Study characteristic for palpable undescended testis.

underwent orchiopexy for undescended testis (UDT). 160
patients had palpable UDT, and 47 had non-palpable
UDT. The study outcomes included in this meta-analysis
are follicle-stimulating hormone (FSH), luteinizing hormone
(LH), and testosterone.

The included study consisted of three retrospective
cohorts and one prospective cohort.

The quality assessment and risk of bias were evaluated

geneity. A sensitivity analysis was performed to

. . Author N Age FSH LH Testosterone
assess the robustness of the ﬁndmgs by excludmg Meaﬁ /SD Mean/SD Mean/SD Mean/SD
studies W“}ia hlghl risk of bias or those W{th Chiba (2009) (3) 12 | 206:308 | 2423161 | 8572431 15:178
eX[relme dmi[ ler rfsu ts. z\/leia'lr egredsswtn Wasffa Sto Tee (2000) () & WA T5e186 | 4212007 | 5682068
employed Lo explore potential Moderalors allect- 1w oo mmn®) | 718 | 412:23 | 128018 | 042:038 | 02019
ing testicular function outcomes post-orchi-

4 Sangster (2019) (6) § | 265:59% | 21331033 N/A 13362253

opexy

RESULS g?:t;e czi;aracteristic for non-palpable undescended testis

The search strategy identified 2,978 studies. Y paip -

Following a full-text evaluation of 12 studies that Author N Age FSH LH Testosterone
potentially met the criteria, 4 studies were Mean/SD | Mean/SD | Mean/SD |  Mean/SD
included in the systematic review and meta- Chiba (2009) (3) 8 325729 24.97+9.89 9,68 +4.63 346141
analysis (Figure 1). Tee (2000) (4) 2 /A 54£275 39:183 | 639187
The basic characteristics of the included studies Jedrzejowska (2025) (5) | 12 1404 10£05 0.65052 022002
are presented in Tables 1, 2. This meta-analysis Sangster (2019) (6) 6 | 3216:49 | 24.18+1038 N/A 146702
includes four studies with 207 patients who
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Table 3. cy across studies, indicating that Leydig's cell
Risk of bias in included studies based on the Newcastle-Ottawa Scale. function is comparable between palpable and
Author Selection | Comparability | Outcome | Total | Risk of Bias non-palpable UDT (Figure 3). .
e et oL 2000 1 ; : : = Testosterone levels also showed no significant
! difference between palpable and non-palpable
s Gl AU : ! ‘ : b T UDT, with a mean difference of -0.08 IU/L (95%
Walczak-J edrzejowska et al., 2024 (5) 4 2 3 9 Low CL: -0.64 to 0.48, p = 0.78). Moderate hetero-
Chiba et al, 2009 (3) 2 ! 2 5 | Moderate geneity was also observed (12 = 41%), suggesting

using the Newcastle-Ottawa Scale in four studies (Table 3).
None of the studies was categorized as having a high risk
of bias; two were categorized as having a low risk of bias,
and two were categorized as having a moderate risk of bias.
The forest plot revealed that FSH levels were higher in
non-palpable UDT compared to palpable UDT, with a
mean difference (MD) of 0.78 TU/L (95% CI: -0.34 to 1.90,
p = NS). This result suggests potential testicular dysfunc-
tion in non-palpable UDT. However, the result was not
statistically significant. Moderate heterogeneity (12 = 45%)
indicated some variability between studies (Figure 2).

The result for the LH levels did not significantly differ
between palpable and non-palpable UDT, with an MD of
-0.17 TU/L (95% CI: -0.45 to 0.12, p = 0.25). The het-
erogeneity was low (12 = 0%), suggesting high consisten-

some variability across studies.

These findings indicate that serum testosterone
does not significantly impact in palpable and non-palpa-
ble testis (Figure 4).

DiscussioN

Our meta-analysis involved four studies and 207 patients
and revealed no significant differences in FSH, LH, and
testosterone levels between palpable and non-palpable
patients post-orchidopexy. FSH results were slightly high-
er in non-palpable UDT, but difference was not statistical-
ly significant. LH and testosterone levels showed no sig-
nificant difference between palpable and non-palpable
UDT. This result suggests that Leydig and Sertoli cell func-
tions are comparable regardless of the testicular location.
Non-palpable UDTs may be more susceptible to testicu-

Figure 2.
Forest plot for follicle-stimulating hormone (FSH) levels in palpable and non-palpable UDT post orchidopexy.
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Figure 3.

Forest plot for luteinizing hormone (LH) levels in palpable and non-palpable UDT post orchidopexy.
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Figure 4.

Forest plot for testosterone levels in palpable and non-palpable UDT post orchidopexy.
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lar atrophy because of intra-abdominal exposure.
Jedrzejowska et al. compared canalicular and intraab-
dominal UDTs and found no significant differences in
hormone levels between the UDT groups (5). Another
study by Lee et al. (2000) shows that there are no statisti-
cal differences in FSH, LH, and testosterone levels
between the different testis locations (4).

However, various studies have found that the laterality of
UDT can affect the fertility outcome. Trsinar et al. found
that bilateral UDT has a worse fertility prognosis than
unilateral UDT (7). An older study by Brakel et al. also
found that bilateral UDT had significantly lower Sertoli
function, represented by high FSH and low Inhibin B.
Trsinar et al. also show that the age of orchidopexy is crit-
ical to fertility outcomes for UDT patients (7). They found
significant differences between orchidopexy for children
under 8 years and those over 8 years. International guide-
lines also agree that early orchidopexy had its benefit, The
American Urological Association (AUA) recommends orchi-
dopexy at the age of 6 months to 1 year (8). The European
Association of Urology also recommends orchidopexy at
the age of 1 year to 18 months (9).

These results reinforce the clinical notion that early orchi-
dopexy and laterality, regardless of UDT location, are
critical for optimizing hormonal function. However,
future research should aim to expand on these findings
by incorporating long-term follow-up data, including
semen analysis and fertility outcomes, to further assess
the functional integrity of orchidopexy-treated testes.

CoNCLUSIONS

This meta-analysis provides evidence that the testicular
endocrine function, as evaluated by serum levels of FSH,
LH, and testosterone, does not significantly differ between
palpable and non-palpable undescended testes following
orchidopexy. From a clinical standpoint, these results
highlight the importance of early diagnosis and timely
orchidopexy as endorsed by both the AUA and EAU guide-
lines. These insights are vital in guiding parental coun-
selling and surgical planning and support the current stan-
dards of care, emphasizing early intervention.

DECLARATIONS

Ethical approval: Ethical approval was not crucial for this study,
as it did not involve direct patients, and all included data were
previously published.

Availability of data and material: Availability of data and
materials used in our study are available to access by request.

Competing interests: The authors declare that they have no
competing interests.

Funding: This study did not receive any specific grant from fund-
ing agencies in the public, commercial, or not-for-profit sectors.

Authors' contributions: MHWP, investigation, writing - origi-
nal draft, perform statistical analysis; AANKA, investigation,
writing - original draft, perform statistical analysis; GWKD, con-
ceptualization, supervision, writing-review and editing, valida-
tion. All authors read and approved the final manuscript.

Acknowledgments: Not applicable.

REFERENCES
1. Liu ], Xiu W, Sui B, et al. Open controversies on the treatment of
undescended testis: An update. Front Pediatr. 2022; 10:874995.

2. Rodprasert W, Virtanen HE, Toppari J. Cryptorchidism and
puberty. Front Endocrinol (Lausanne). 2024; 15:1347435.

3. Chiba K, Ishikawa T, Yamaguchi K, Fujisawa M. The efficacy of
adult orchidopexy as a treatment of male infertility: Our experience
of 20 cases. Fertil Steril. 2009; 92:1337-9.

4. Lee PA, Coughlin MT, Bellinger MF. Paternity and hormone lev-
els after unilateral cryptorchidism: association with pretreatment tes-
ticular location. J Urol. 2000; 164:1697-701.

5. Walczak-Jedrzejowska R, Niedzielski J, Slowikowska-Hilczer ], et
al. Hormonal Function of Undescended Testes Before Orchidopexy in
Prepubertal Boys. ] Clin Med. 2024; 14:73.

6. Sangster P, Alnajjar HM, Ahmed K, et al. Microdissection TESE
(mTESE) following adult orchidopexy for undescended intra-abdom-
inal and inguinal testicles — surgical techniques and outcomes from a
single-centre cohort. Andrology. 2020; 8:166-70.

7. Trsinar B, Muravec UR. Fertility potential after unilateral and
bilateral orchidopexy for cryptorchidism. World ] Urol. 2009;
27:513-9.

8. Evaluation and Treatment of Cryptorchidism (2018) - American
Urological Association [Internet]. 2018 |[cited 2025 Mar 25].
Available from: https://www.auanet.org/guidelines-and-quality/
guidelines/cryptorchidism-guideline.

9. EAU Guidelines on Paediatric Urology - Uroweb [Internet]. 2025
[cited 2025 Mar 25]. Available from: https://uroweb.org/guide-
lines/paediatric-urology/chapter/citation-information.

Correspondence

Marshal Harvy Wicaksono Pantjoro (Corresponding Author)
marshalharvy@gmail.com

Anak Agung Ngurah Krisnanta Adnyana
krisnanta.adnyana@gmail.com

Gede Wirya Kusuma Duarsa

gwkduarsa@gmail.com

Intern Doctor of Urology Surgery Department Prof. Dr. LG.N.G.
Ngoerah General Hospital, Jalan Diponegoro, Kota Denpasar 80113,
Bali, Indonesia

Archivio Italiano di Urologia e Andrologia 2025; 97(2):13903



