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Abstract: Varicocele is a frequently encountered urological disorder, which has a prevalence rate
of 8 to 15% among healthy men. However, the incidence is higher in male patients with primary
or secondary infertility, with up to 35 to 80% of varicocele cases occurring in this population. The
clinical manifestations of varicocele typically include the presence of an asymptomatic mass that
feels like a “bag of worms”, chronic scrotal pain, and infertility. Most patients with varicocele only
undergo varicocelectomy after conservative treatments have failed. Unfortunately, some patients
may still experience persistent scrotal pain due to a recurrence of varicocele, the development of
hydrocele, neuralgia, referred pain, ureteral lesions, or nutcracker syndrome. Therefore, clinicians
should consider these conditions as potential causes of postoperative scrotal pain, and take measures
to address them. Several factors can assist in predicting surgical outcomes for patients with varicocele.
Clinicians should consider these factors when deciding whether to perform surgery and what type
of surgical intervention to use. By doing so, they can increase the likelihood of a successful surgical
outcome and minimize the risk of complications such as postoperative scrotal pain.

Keywords: varicocelectomy; chronic scrotal pain; infertility; postoperative pain

1. Introduction

Varicocele is a frequently diagnosed urological condition [1-3], affecting approximately
8 to 15% of healthy men [4,5]. The incidence of varicocele varies among different age groups.
Varicocele was seldom observed in 2 to 10-year-old boys before puberty (1.75%) while the
increasing frequency was noted in 11 to 14-year-old (7.8%) and 15 to 19-year-old (14.1%)
boys [6]. It was reported by Levinger that the incidence of varicocele increases by about 10%
with each decade of aging in men above 30 years, from 18% in the 30 to 40-year-old group
to 75% in 80 to 90-year-old group [7]. In 465 patients over 40 years old, 48% of the incidence
was described by Besiroglu in a cross-sectional study [8]. In addition, prevalence may have
geographic differences in countries. Among 211,989 Chinese males of reproductive age
and an average age of 31.20 years, a prevalence of 7.66% was observed [9]. There was an
incidence of 15.7% in 7035 European young men with a median age of 19 years [10]. Carto
et al. reported a 9.6% incidence rate in 101,309 male patients above 18 years with infertility
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collected from a US-based health research network [11]. Primary or secondary infertility
accounts for the majority (35 to 80%) of varicocele cases in males [5,12]. In many cases,
varicocele is asymptomatic, and only a proper clinical exam could assess the presence of
varicocele. The clinical presentation of varicocele includes the presence of an asymptomatic
mass that resembles a “bag of worms,” chronic scrotal discomfort, and infertility.

The venous drainage of the testes comprises a network of small spermatic veins that
gradually coalesce to form a pampiniform plexus. This plexus runs alongside the testicular
artery, and as it ascends through the inguinal canal, it unites with the testicular vein [13,14].
In addition to this main pathway, the pampiniform plexus also anastomoses with other
collateral veins, such as the cremasteric veins, vasal veins, external pudendal veins, and
gubernacular veins.

Varicocele is a condition that arises when the pampiniform plexus becomes dilated
and tortuous. This can result from various factors, such as increased venous pressure in
the left renal or gonadal veins, reflux of collateral venous anastomoses, or the presence of
incompetent or absent valves in the testicular veins (Figure 1). The incidence of varicocele
in the general population is estimated to be around 15% [5], with most cases occurring on
the left side, which was attributed to the anatomy of the perpendicular angle of the left
gonadal vein and left renal vein and subsequent elevated venous pressure compared with
the sharper angle of insertion between the right gonadal vein and inferior vena cava. If a
varicocele presents only on the right side, other pathological causes should be considered,
including renal or other retroperitoneal malignancy, which may cause venous obstruction
and increase venous pressure on the right gonadal vein [15]. While some varicoceles may
be asymptomatic, others can cause chronic scrotal pain, scrotal heaviness, and infertility.
The incidence of pain among patients with varicocele is estimated to be between 2 and
10% [16]. Different types of pain have been reported, including dull, dragging, throbbing,
and sharp pain. Varicocele may lead to a rise in intratesticular temperature, exposure
to noxious insults, and varicocele-induced testicular defects, including decreased serum
testosterone level. Therefore, varicoceles can further interfere with spermatogenesis and
are recognized as the most common reversible cause of male infertility [17].
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Figure 1. The scheme of pampiniform plexus; a loose network of small veins found within the male
spermatic cord. The varicocele is a condition in which the veins in the scrotum, the loose pouch of
skin that contains the testicles, become enlarged. These veins are responsible for carrying blood that
has been depleted of oxygen away from the testicles. When blood begins to accumulate in the veins
instead of flowing out of the scrotum, a varicocele develops.

In this narrative review, we focused on the causes of pain following varicocelectomy.
This surgical procedure is commonly performed to alleviate varicocele-related pain or
infertility, and its success rate is generally high. However, some patients may experience
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pain or discomfort following the procedure, and identifying the underlying causes of this
pain is essential for optimal management.

2. Diagnosis and Grading
2.1. Physical Examination

Physical examination is the cornerstone of diagnosing varicocele, and it involves a
thorough evaluation of the scrotum and its content. To facilitate the examination, the
patient is generally placed in a warm room to help relax the cremaster and dartos muscles,
which can otherwise cause the scrotum to retract and make it difficult to visualize the
veins. During the examination, the patient is usually evaluated in both standing and supine
positions. The scrotum is exposed, and the examiner uses their fingers to palpate the
spermatic cord, which should feel smooth and uniform in texture. In cases of varicocele, the
veins in the pampiniform plexus will appear dilated and tortuous, giving the appearance
of a “bag of worms”.

To enhance the visualization of the varicocele, the Valsalva maneuver is often em-
ployed. This involves the patient taking a deep breath and holding it while bearing down
as if trying to have a bowel movement. This increases the intraabdominal and intrathoracic
pressure, which reduces venous return to the heart and increases the peripheral venous
volume, making the varicocele more apparent. In addition to the physical examination,
imaging tests such as ultrasound or venography may also be used to confirm the diagnosis
of varicocele, particularly in cases where the physical examination is equivocal or when the
patient is obese. However, physical examination remains the most important method for
diagnosing varicocele and guiding treatment decisions.

When diagnosing varicocele, it is essential to grade the severity of the condition to
determine the most appropriate treatment plan. Since there are no universally accepted
classification systems yet, several classification methods were proposed. In 1970, Dubin
and Amelar described a grading scale as the following content with a patient in the upright
position [18]. Grade 1 varicoceles are small (<1 cm) and palpable only during a Valsalva
maneuver, while grade 2 varicoceles are moderate (1-2 cm) and easily palpable but not
visible. Grade 3 varicoceles are large (>2 cm) and easily visible without the need for
palpation. In 1994, Tauber proposed a classification based on Dubin and Amelar’s with
Doppler examination and added Grade 0 varicoceles, which are subclinical, not palpable
but can be detected under Doppler ultrasonography (Table 1) [19].

Table 1. Classification of varicocele.

Grade Clinical Vein Convolution Nomenclature
0 Not palpable but can be detected 0 Subclinical
under Doppler ultrasonography
Dubin and Amelar; 1 Palpable only during a 0-1 cm Small
Tauber Valsalva maneuver
2 Easily palpable but not visible 12 cm Moderate
3 Easily visible w1thc?ut the need 52 em Large
for palpation
Grade Reflux Varicosities Testicular Hypotrophy
1 During a Valsalva maneuver None No
2 During a Valsalva maneuver Small No
3 Obvious during a Valsalva maneuver Apparent No
Sarteschi -
Spontaneous reflux and increase .
. Present in all
4 during a Valsalva maneuver o Common
. positions
or standing
5 Spontaneous reflux at rest without Venous dilatation in Yes

increases during a Valsalva maneuver all positions
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In addition to physical examination, imaging studies can also provide a more precise
evaluation of varicocele. Ultrasonography is a noninvasive and widely used imaging tech-
nique that can accurately detect and grade varicocele. Sarteschi utilized ultrasonography
to grade varicocele from grade 1 to 5 according to the severity of reflux, varicosities, and
testicular atrophy [20]. Computed tomography (CT) and magnetic resonance imaging
(MRI) are more advanced imaging techniques that can provide a clearer anatomical picture
of the pelvic area, allowing for the detection of varicocele as well as other underlying
conditions. Venography, which involves the injection of a contrast dye into the veins, is an
invasive but highly accurate method for diagnosing varicocele and can be used to plan the
optimal surgical approach.

Overall, the combination of physical examination and imaging studies can help diag-
nose and grade varicocele, allowing for appropriate treatment decisions to be made.

2.2. Treatments of Varicocele: Indications, Type of Surgery, and Its Results
2.2.1. Conservative Treatments

Initially, for chronic pain, patients may be managed with conservative treatments,
such as bed rest, scrotal elevation or support, perineal pelvic floor exercise [21], limitations
on physical activities, and non-steroidal anti-inflammatory drugs (NSAIDs). Moreover, as
per Kilic [22], it has been reported that phlebotrophic drugs such as the micronized purified
flavonoid fraction (MPFF) can help to improve venous tone and elasticity and reduce vein
distension. At the same time, it was not recommended to use MPFF as a conservative
treatment, given that randomized placebo-controlled trials are not yet available.

In cases where conservative treatments are not effective, surgical intervention may
be necessary. Surgical intervention is recommended mostly if there is a sperminogram
impairment, and for patients experiencing persistent scrotal pain, testicular atrophy, and
infertility despite receiving conservative treatment. This recommendation is supported by
a retrospective review that showed that varicocele ligation was effective [16].

2.2.2. Surgical treatments

Varicocelectomy

Retroperitoneal high ligation technique = Palomo approach

Varicocelectomy is a surgical procedure that involves ligating the dilated testicular
veins to alleviate symptoms associated with varicocele (Table 2). The Palomo approach, first
proposed by Palomo in 1949 [23], is a widely used technique for performing this procedure.
It can be performed either openly, using a surgical microscope, or via laparoscopy. During
the procedure, after accessing the retroperitoneal cavity, the testicular veins are ligated
above the internal inguinal ring, with or without sparing the testicular artery. However, one
limitation of the retroperitoneal approach is that it does not allow access to the collateral
veins of the pampiniform plexus, which may lead to a higher recurrence rate [24,25]. There-
fore, microsurgical subinguinal varicocelectomy, which allows for the identification and
ligation of all dilated veins in the pampiniform plexus, has become a popular alternative.
In addition to the risk of recurrence, the Palomo approach may also be associated with a
lower pain remission rate compared to microsurgical subinguinal varicocelectomy [26].
Thus, it is essential to consider the patient’s specific circumstances and seek the opinion of
an experienced surgeon when deciding on the most appropriate surgical approach.

Inguinal approach = Ivanissevich approach

Another approach for varicocelectomy is the inguinal approach, also known as the
Ivanissevich approach. This technique involves making an incision in the external oblique
aponeurosis to expose the inguinal canal, followed by dissection of the spermatic cord
near the internal inguinal ring and ligation of the pampiniform plexus of veins. Despite its
effectiveness, the inguinal approach carries the risk of damaging the ilioinguinal nerve and
genital branch of the genitofemoral nerve, which can lead to chronic pain and numbness in
the groin area [26]. Moreover, this approach may increase the risk of herniation due to the
weakening of the abdominal wall. Additionally, opening the external oblique aponeurosis
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may increase the incidence of postoperative pain and prolong recovery time. As a result,
while the inguinal approach may be effective in certain cases, it is generally considered
less favorable than microsurgical subinguinal varicocelectomy, which has a lower risk
of complications and offers comparable success rates. Ultimately, the choice of surgical
approach will depend on the individual patient’s medical history, physical examination
findings, and surgeon preference.

Subinguinal approach = Goldstein approach

One of the most widely used techniques for varicocelectomy is the subinguinal ap-
proach. This procedure involves the dissection of the spermatic cord inferior to the external
inguinal ring while maintaining an intact external oblique aponeurosis. The microanatomy
of this approach involves the identification and ligation of more small internal spermatic
veins and fewer large internal spermatic veins, with a greater number of external spermatic
veins requiring ligation compared to the inguinal approach. Furthermore, the presence of
more veins surrounding the spermatic arteries makes the subinguinal approach more chal-
lenging, requiring longer surgical time and a higher level of technical skill [27,28]. Despite
the technical challenges, the subinguinal approach has become the preferred method for
varicocelectomy due to its many advantages. These include less postoperative pain, shorter
recovery time, and a lower rate of recurrence compared to other approaches [29]. Further-
more, the preservation of the external oblique aponeurosis reduces the risk of postoperative
hernia and abdominal wall weakness, making this approach ideal for patients who are
at higher risk for these complications. Therefore, the subinguinal approach has emerged
as the mainstay of varicocelectomy due to its many advantages, including a lower rate
of recurrence, shorter recovery time, and less postoperative pain. However, the choice of
surgical approach should always be tailored to the individual patient, taking into account
the surgeon’s experience and the patient’s unique anatomy and medical history.

Laparoscopic transperitoneal intra-abdominal approach

Laparoscopic varicocelectomy aims to ligate the gonadal veins above the internal
inguinal ring with intact gonadal arteries. Thus, surgeons can perform bilateral varicocelec-
tomy sequentially to magnify the testicular vessels, which improves effectiveness [26].

Microscopic varicocelectomy was found to be superior to the laparoscopic approach
in terms of surgical outcomes (p < 0.0001) [30]. Furthermore, due to its inability to reach
the external gonadal vessels or external spermatic veins [31], laparoscopic varicocelectomy
was reported to have a higher recurrence rate (17.2%, 34 of 198 patients) compared with
microsurgical and open nonmicrosurgical methods [32].

Percutaneous embolization = endovascular approach

Percutaneous embolization can be performed through the puncture of the internal
jugular vein (antegrade) or common femoral vein (retrograde) to access the renal and
internal spermatic veins with an appropriate catheter. The sources of occlusion may be
sclerosants, solid embolic devices [33], or balloon embolotherapy [34]. As a minimally
invasive procedure, in addition to the high success rate (95.7%, 68 of 71 patients) and low
recurrence rate (1.96%) as reported by Nabi in 2004 [35], percutaneous embolization plays
an important role in the treatment of varicoceles.

Causes of persistent scrotal pain after treatment: recurrent, neuralgia, refer pain,
hydrocele, ureteral lesion, nutcracker syndrome, and unknown.
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Table 2. Surgical treatments for varicocele.
Rate of Pain Relief
Varicocelectomy Patients (n) : Recur.rence o References

Partial Complete Failure

37 32/37 (86.5%) 5/37 (13.5%) [36]
Retroperitoneal
87 8/87 (9.2%) 72/87 (82.8%) 7/87 (8%) [37]
114 104/114 (91.2%) 10/114 (8.8%) [38]
Inguinal
44 18/44 (40.9%) 24/44 (54.5%) 2/44 (4.6%) [39]
9 4/9 (44.4%) 4/9 (44.4%) 1/9 (11.1%) [39]
34 30/34 (89.5%) 4/34 (10.5%) [40]
Sub-inguinal 81 16/81 (19.8%) 58/81 (71.6%) 7/81 (8.6%) [41]
132 110/132 (83.3%) 22/132 (16.7%) [42]
237 15/237 (6.3%) 203/237 (85.6%) 19/237 (8.1%) [43]
] 60 16/60 (26.7%) 27/60 (45%) 17/60 (28.3%) [44]
Laparoscopic

48 5/48 (10.4%) 42 /48 (87.5%) 1/48 (2%) [45]

Percutaneous o o
embolization 71 68/71 (95.8%) 3/71 (4.2%) [35]

3. Recurrence

Despite advances in surgical techniques, recurrent varicoceles remain a common
cause of persistent pain after treatment, and the recurrence rate can vary significantly
among different surgical approaches. Several factors have been suggested to be associated
with recurrence, including the patient’s internal spermatic veins and collateral veins [46].
To accurately evaluate varicocele recurrence and determine the appropriate course of
treatment, ultrasonography is recommended as the primary diagnostic tool. In cases of
recurrent varicoceles, treatment options may include angiographic embolization or repeat
surgery. Reports indicate that microscope-assisted a subinguinal varicocelectomy with
delivery to the testis is the optimal treatment for recurrent varicocele, with a significant
decrease in the recurrence rate [46]. Microscopic subinguinal varicocelectomy is reported to
have a lower recurrence rate than other approaches due to the ability to identify and ligate
more dilated veins under a larger magnification of the surgical field [32,40]. Additionally,
the subinguinal approach has the advantage of preserving the external oblique aponeurosis,
reducing the risk of postoperative hernia and abdominal wall weakness. However, the
choice of surgical approach should always be individualized to the patient [47], considering
the surgeon’s experience, the patient’s unique anatomy, and medical history.

Recurrent varicoceles can be challenging to manage and require careful evaluation and
individualized treatment planning. Ultrasonography is recommended for the evaluation
of recurrence, and microscopic subinguinal varicocelectomy with delivery to the testis is
an optimal treatment option with a low recurrence rate. However, the choice of surgical
approach should always be tailored to the individual patient, and additional research is
needed to evaluate further the long-term outcomes of different surgical techniques for
recurrent varicoceles.

4. Neuralgia

Patients who complained of scrotal pain for >3 months with both a sonogram and an
upper urinary tract survey producing negative results were defined as having chronic scro-
tal content pain [48]. Chronic scrotal content pain was speculated to result from Wallerian
degeneration of nerves innervating the cremaster muscle, vasal sheath, perivasal tissue, and
posterior cord lipomatous tissue under the study of spermatic cord biopsy [49,50]. Poten-
tial conservative treatments include pelvic floor therapy, tricyclic antidepressants (TCAs),
gabapentin, NSAIDs, and muscle relaxants [21,51].
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Spermatic cord block with an injection of a local anesthetic can temporarily alleviate
scrotal pain, while microsurgical denervation of the spermatic cord (MDSC) and targeted
denervation of the spermatic cord (TMDSC) using a subinguinal approach are both options
for surgical management. Before performing MDSC or TMDSC, it is necessary to perform a
spermatic cord block to evaluate pain relief and predict the success of these procedures [21,52].
MDSC requires the ligation of all spermatic cord structures with the exception of the arteries,
lymphatics, and vas through the subinguinal approach. In contrast, TMDSC, a simplification
of MDSC, involves the ligation of the aforementioned Wallerian degeneration areas: the
cremaster muscle, vasal sheath, peri-vasal tissue, and posterior cord lipomatous tissue, which
maintains the internal spermatic cord intact and requires shorter surgical time. A comparison
of these two denervation procedures revealed that MDSC required a longer operative time
than TMDSC (53 min in MDSC versus 21 min in TMDSC) [53] with similar successful pain-
relieving rates (82.1-92.1% in MDSC versus 83-93% in TMDSC, Table 3).

Stimulation of the peripheral nerves or the spinal cord [54-56] and cryoablation of
tissue innervation around the spermatic cord have been reported to relieve chronic scrotal
pain [57].

Table 3. Successful pain relieving rates of MDSC and TMDSC.

Number of Units and

References Type of Denervation Patients Rate of Pain Relieving Follow-up Period
Long, et al. [58] MDSC 28 units in 28 patients 82.1% 1 year
Levine, et al. [59] MDSC 33 units in 27 patients 84.8% 24 months
Oomen, et al. [60] MDSC 58 units in 51 patients 86.2% 42.8 months
Strom, et al. [61] MDSC 95 units in 79 patients 88.4% 20.3 months
Chaudhari, et al. [62] MDSC 38 units in 31 patients 92.1% 2 years
MDSC 39 units in 39 patients 84.6% 1 year
Kavoussi [53]
TMDSC 43 units in 43 patients 93.0% 1 year
Kavoussi [63] TMDSC 25 units in 19 patients 92.0% 6 months
Calixte, et al. [64] TMDSC 860 uru.ts in772 83.0% 4 years
patients

MDSC: Microsurgical denervation of the spermatic cord, TMDSC: targeted denerva-
tion of the spermatic cord.

5. Referred Pain

Several urological conditions could result in referred pain in the scrotal area, such
as chronic prostatitis and orchitis [65,66]. The scrotum is innervated anteriorly by the
anterior scrotal nerve branched from the ilioinguinal nerve and the genital branch of
the genitofemoral nerve, posteriorly by the posterior scrotal nerve, and inferiorly by the
perineal branch of the posterior cutaneous nerve of the thigh [67]. Thus, the origins
of pain, such as abdominal aortic aneurysm, urolithiasis, prolapse of the intervertebral
disc, retrocecal appendicitis, impingement of the nerve root, pudendal neuropathy, and
retroperitoneal neoplasm [68], which share the same pathway as the aforementioned nerves,
may result in scrotal referred pain.

Additionally, because the testis, prostate, and kidney share overlapping autonomic
innervation, chronic prostatitis, orchitis, and urologic lesions may present radiation pain
at the groin and scrotum. Innervation of the ureter branch from the autonomic plexuses,
which are in close proximity (renal, aortic, superior hypogastric, and inferior hypogastric
plexuses), which contain mixed sympathetic and parasympathetic nerves. Ureter pain is
transmitted along the sympathetic nerve fibers to the T10-L2 spinal cord in a retrograde
manner. Lesions in the ureter, such as ureteric calculi and neoplasms, can cause colicky
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pain in the lower abdomen when a part of the ureter is superior to the site obstructed by
the stone. Additionally, ureteric pain may generate referred pain at the ipsilateral flank and
groin region, which is correlated with the dermatome of T10-L2. Consequently, ureteral
lesions may be a cause of scrotal pain.

Chronic inflammatory epididymitis is a potential cause of postoperative scrotal pain
resulting from infection after surgery or previous viral or bacterial infections. Interstitial
cystitis, also known as bladder pain syndrome of unknown etiology, is a possible cause of
scrotal pain accompanied by pelvic pain and lower urinary tract symptoms [69].

6. Hydrocele

Interference with testicular lymphatic drainage during varicocelectomy has been
reported to cause postoperative hydroceles. According to a systemic review in 2018, the
average percentage of postoperative hydrocele was 0.6% in the microsurgical subinguinal
approach, followed by 5.3% in the open inguinal, 6.7% in the laparoscopic, and 7.5% in the
retroperitoneal approach [26]. Hydroceles present as an accumulation of transilluminated
fluid between the visceral and parietal layers of the tunica vaginalis. Hydroceles may result
from an imbalance of fluid production and absorption. Lymphatic stomata on the parietal
layer of the tunica vaginalis have been reported by Wang et al. [70]. Accordingly, the cavity
of the tunica vaginalis is connected to the testicular lymphatic system through lymphatic
stomata and testicular lymphatic drainage up to the lumbar and para-aortic nodes, which
may explain the postoperative hydrocele observed following varicocelectomy. With the
assistance of microsurgery or lymphatic staining, the lymphatic channels can be magnified
and visualized, reducing the risk of hydrocele formation [24,27,71].

7. Nutcracker Syndrome

Nutcracker syndrome, also called anterior nutcracker syndrome, generally presents as
left renal vein entrapment syndrome, which refers to the entrapment of the left renal vein
between the superior mesenteric artery (SMA) and abdominal aorta. The SMA arises from
the abdominal aorta at the T1 level, and the angle between the SMA and the abdominal
aorta is frequently <35° in patients with nutcracker syndrome. This narrow angle leads to
higher pressure in the left renal vein causing dilatation of the left gonadal vein and commu-
nicating lumbar vein. In addition to anterior nutcracker syndrome, there is a 0.1-3.2% [72]
incidence of retroaortic or circumaortic left renal vein due to venous anomalies, which may
lead to compression of retroaortic or circumaortic left renal vein between the abdominal
aorta and vertebral column, known as posterior nutcracker syndrome. Venous hyperten-
sion may also cause rupture of the small veins in the renal fornix. Hematuria, left flank pain,
and varicocele are the three typical clinical features of nutcracker syndrome [73]. Other
manifestations include orthostatic proteinuria, abdominal pain, left loin pain, scrotal dis-
comfort, dysuria, and tachycardia [74]. Owing to these nonspecific symptoms, nutcracker
syndrome is underdiagnosed. Tall and thin patients are more vulnerable to nutcracker
syndrome because the angle between the SMA and abdominal aorta is more acute [75].

Nutcracker syndrome can be diagnosed as a pressure gradient of >2 mmHg [76]
between the renal vein and the inferior vena cava via retrograde venography. Because of its
noninvasiveness and better accessibility, computed tomography angiography (CTA) allows
for more detailed anatomy and evaluation of the venous system, with “the beak sign” at
the narrowing portion of the left renal vein observed on axial CT [77].

Treatments for nutcracker syndrome are controversial. Conservative management in-
cludes weight gain and medical therapy such as angiotensin converting enzyme inhibitors
and aspirin for orthostatic proteinuria and improving renal perfusion, respectively [78].
If patients present with gross hematuria and severe symptoms with conservative vein
treatment, surgical intervention is indicated. Open approaches include renal autotrans-
plantation, left renal vein transposition, and mesoaortic transposition [77]. Laparoscopic
left renal vein transposition, endovascular stenting of the left renal vein, gonadocava
bypass, and transluminal balloon angioplasty are all less invasive surgical treatments.
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As nutcracker syndrome is often misdiagnosed, this disease should be considered when
encountering hematuria of unknown origin.

8. Predictors of Treatment Outcome

Indicators, including a higher preoperative grade of varicocele [41], pain character-
istics, duration of pain before surgery, surgical approach, a greater number of ligated
veins [79], diameter of the dilated veins, younger age, and body mass index (BMI), have
been proposed to be associated with better surgical outcomes for painful varicocele.

A retrospective study in 2020 investigated the factors contributing to the recurrence
of varicocele in 34 patients after microscopic subinguinal varicocelectomy, revealing that
a higher grade of varicocele on the left side (p = 0.024) and larger diameter of dilated
veins preoperatively (p = 0.002) were significantly associated with recurrence [40]. The
presentation of dull pain has been reported to be a predictor of better outcomes, with a
100% success rate in the dull pain group [24,38]. Park et al. reported that a shorter time
span from varicocele pain onset to surgery (<6 months) resulted in greater improvement in
pain resolution (p = 0.004) [39]. However, some studies revealed no significant differences
between the duration of preoperative pain and pain relief [24,42].

Park and Gorur also reported that a higher BMI was significantly associated with
pain improvement [80]. However, differences in surgical approaches may also affect the
outcomes. A systematic review of 36 studies [31] and a retrospective cohort study [40]
concluded that open microsurgical subinguinal or inguinal varicocelectomy had the lowest
recurrence rate of 1.05% (0.00-3.57%). Regarding these indicators, urologists should be
aware of them and carefully evaluate patients before varicocelectomy and during postoper-
ative follow-up.

9. Conclusions

This review discusses the pain relieving rates of several surgical approaches, predictors
of surgical outcomes, and some conditions that may lead to persistent scrotal pain after
varicocelectomy. However, this article is subject to some potential limitations; there are
no standard databases and organized methods to analyze data and collect studies related
to varicocele for this review. The extent of reviewed articles was also limited and may
be unable to illustrate all possible causes of postoperative scrotal pain. Pathophysiology
of varicocele was not discussed thoroughly in this article as well. In summary, surgical
treatment for varicocele can be effective in relieving pain and improving fertility, and the
choice of surgical approach should be based on individual patient factors. Predictors of
surgical outcomes should be taken into consideration, and careful evaluation is necessary
in cases of persistent pain after surgery to identify the underlying cause and provide
appropriate management.
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