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af' OPEN ACCESS ABSTRACT
Cryptorchidism is one of the most common congenital anomalies of the male
Corresponding Author: genitourinary system and is associated with important long-term consequences

including impaired fertility, increased risk of malignancy, torsion, trauma, and
psychosocial distress if left untreated [2,5,6,7]. Over the last three decades,
laparoscopy has become integral to both the diagnosis and treatment of undescended
testes, particularly in children with non-palpable or intra-abdominal testes
[1,3,9,10,11]. This review evaluates the current evidence supporting laparoscopic
abhinavbalajil5@gmail.com orchiopexy as the preferred management strategy. Contemporary studies have shown
that laparoscopy offers accurate localization of the testis, enables simultaneous
definitive treatment, provides high success rates, minimizes postoperative morbidity,
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Received: 14-01-2025 shortens hospital stay, and yields excellent cosmetic outcomes [1,3,8,10,11]. Based
Mi 06-02-2025 on current evidence and guideline recommendations, laparoscopy remains the
Published: 28-02-2025 modern standard of care in the management of complex cryptorchidism.
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INTRODUCTION

Cryptorchidism refers to the failure of one or both testes to descend into the scrotum and affects approximately 1-4% of
full-term male newborns. The incidence is considerably higher in premature infants, reaching nearly 30% [15]. In many
cases, spontaneous descent occurs during the first few months of life, resulting in a prevalence of nearly 1% by the age of
one year [15]. Persistent undescended testes are clinically important because delayed treatment may adversely affect
spermatogenesis and endocrine function, while also increasing the risks of testicular torsion, trauma, inguinal hernia, and
malignant transformation [2,4,5,6]. In addition, cosmetic concerns and psychological distress may develop later in life.
Traditionally, open inguinal orchiopexy was the standard treatment for palpable undescended testes. However, the
development of minimally invasive surgery has transformed the management of cryptorchidism, especially in patients with
non-palpable testes. Laparoscopy now serves both diagnostic and therapeutic purposes and has become the preferred
modality in many pediatric urology centers worldwide [1,8,9].

DIAGNOSTIC SUPERIORITY OF LAPAROSCOPY

One of the major advantages of laparoscopy is its superior diagnostic capability, particularly in children with non-palpable
testes. Approximately 20% of cryptorchid testes are non-palpable, and preoperative imaging often has limited reliability in
these cases [9]. Ultrasonography demonstrates poor sensitivity for locating intra-abdominal testes, while magnetic
resonance imaging, although more accurate, is expensive and not universally available. Diagnostic laparoscopy allows
direct visualization of the abdominal cavity, internal inguinal ring, spermatic vessels, vas deferens, and any intra-abdominal
gonadal tissue [1,9,12]. It can reliably identify viable testes, atrophic remnants, blind-ending vessels suggestive of vanished
testis syndrome, or testes entering the inguinal canal. This ability to establish diagnosis and proceed immediately to
treatment under the same anesthesia provides a major advantage over conventional open exploration.

THERAPEUTIC EFFECTIVENESS
Laparoscopic orchiopexy has demonstrated consistently favorable therapeutic outcomes in the literature. Reported overall
success rates range between 85% and 95%, depending on the location of the testis and the operative technique used
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[1,3,8,10,11]. For low intra-abdominal testes with adequate cord length, primary laparoscopic orchiopexy achieves success
rates exceeding 90% [1,3]. In higher testes where vascular length is limited, staged Fowler—Stephens orchiopexy remains
an effective option, with reported success rates of approximately 80-89% [10]. Rates of testicular atrophy are generally
low, often below 10%, while recurrence or re-ascent after surgery is uncommon [8,10,11]. These outcomes compare
favorably with traditional open techniques and have contributed significantly to the widespread acceptance of laparoscopy.

ADVANTAGES OVER OPEN SURGERY

Compared with open surgery, laparoscopy offers several clinical advantages. The magnified panoramic view permits
precise identification of anatomical structures and facilitates meticulous dissection while preserving the vas deferens and
vascular supply [8,9]. Because the procedure is minimally invasive, postoperative pain is usually less severe, recovery is
faster, and hospital stay is shorter. Many patients can be managed as day-care surgical cases [1,8]. The cosmetic outcome
is also superior due to the use of small trocar incisions instead of larger groin or abdominal scars. In bilateral cases,
laparoscopy also allows simultaneous evaluation and treatment of both sides without additional incisions [9].

SAFETY PROFILE

The safety profile of laparoscopic orchiopexy is well established. Contemporary studies have reported low complication
rates comparable to or lower than those associated with open surgery [1,8]. Significant intraoperative complications such
as bowel injury, major bleeding, or damage to the vas deferens are rare when the procedure is performed by experienced
surgeons. Postoperative wound infection is uncommon, and most children recover quickly with minimal analgesic
requirements [4]. Testicular atrophy and recurrence rates remain low, further supporting the reliability of this approach
[10,11].

STANDARD OF CARE IN NON-PALPABLE TESTIS

Laparoscopy is now widely regarded as the preferred approach for the management of non-palpable testes. It enables the
surgeon to determine intraoperatively whether the testis is absent, atrophic, intracanalicular, or truly intra-abdominal, and
to select the most appropriate intervention accordingly [1,9,12]. Depending on operative findings, the surgeon may proceed
with standard orchiopexy, staged Fowler—Stephens orchiopexy, orchiectomy for a severely dysplastic gonad, or conclude
the procedure if a vanished testis is confirmed. This flexibility and accuracy have led many contemporary guidelines to
recommend laparoscopy as the first-line management strategy in non-palpable cryptorchidism [8,14].

IMPORTANCE OF EARLY SURGICAL TIMING

Current pediatric urology recommendations advise orchiopexy between 6 and 18 months of age, ideally before one year
when feasible [8,14]. Early intervention is associated with improved germ cell preservation, better fertility potential, and
easier mobilization of tissues [7,8]. Delayed correction may result in progressive histological damage to seminiferous
tubules and Leydig cell dysfunction [7]. Timely surgery also improves long-term surveillance for testicular malignancy.

FERTILITY AND MALIGNANCY CONSIDERATIONS

Although orchiopexy improves outcomes, patients with a history of cryptorchidism continue to carry a higher lifetime risk
of testicular cancer compared with the general population [5,6]. However, relocating the testis into the scrotum facilitates
clinical examination and earlier detection of abnormalities. Bilateral cryptorchidism is more strongly associated with
infertility than unilateral disease, emphasizing the importance of prompt diagnosis and management [4].

LIMITATIONS OF LAPAROSCOPY

Despite its clear advantages, laparoscopy has certain limitations. It requires specialized instruments, trained personnel, and
an operating theater equipped for minimally invasive surgery. Initial costs may therefore be higher in low-resource settings.
In addition, the benefits of laparoscopy are less pronounced in low palpable inguinal testes, where conventional open
orchiopexy remains highly effective, simpler, and more economical [8].

FUTURE PERSPECTIVES

Advances in minimally invasive surgery continue to refine the management of cryptorchidism. Single-incision laparoscopic
surgery aims to further improve cosmesis, while robotic-assisted orchiopexy may offer ergonomic advantages and greater
dexterity. Novel technologies such as fluorescence-guided vascular imaging may assist in preserving testicular blood
supply during complex procedures. However, at present, these innovations have not demonstrated clear superiority over
standard laparoscopy in terms of outcomes or cost-effectiveness.

CONCLUSION

Laparoscopy has transformed the management of cryptorchidism by combining precise diagnosis with definitive treatment
through a minimally invasive approach. It offers excellent visualization, high success rates, low morbidity, rapid recovery,
and superior cosmetic outcomes. Its value is particularly evident in non-palpable and intra-abdominal testes, where
conventional methods are less reliable. Based on current evidence and modern clinical practice, laparoscopic orchiopexy
should be considered the gold standard in the management of complex cryptorchidism.
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