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Abstract

Background: Varicocele is abnormal dilation and tortousity of the scrotal
venous pampiniform plexus that drain blood from each testicle. Recently, it
has been linked to low serum total testosterone (TT) levels by affecting the
optimal functioning of the leydig cell via increasing the scrotal temperature.
Varicocele repair has been found post-operatively to increase the serum levels
of TT. This study looks at the pre and post-subinguinal microsurgical varico-
celectomy serum TT levels in male patients with clinical varicocele. Methods:
The study involved 88 male patients with clinical varicoceles who met the in-
clusion criteria. These patients after good history taking and physical examination
had their serum TT levels measured pre varicocelectomy and 6 months post-
subinguinal microsurgical varicocelectomy. The varicoceles were diagnosed by
physical examination and use of scrotal color Doppler ultrasonography (US).
Results: The number of patients with varicocele were 88 males. The mean age
of the patients was 33.43 + 7.82 years. There was isolated left varicocele in 57
(64.8%) patients and bilateral varicocele in 27 (30.7%) patients. Pre varicoce-
lectomy, 61 (69.3%) patients had serum TT of between 100 - 290 nano-
gram/deciliter (ng/dl) and a mean value of 241 + 0.91 ng/dl. Post varicoce-
lectomy 56 (63.6%) patients had serum TT in the range of 300 - 490 ng/dl
with a mean of 482 + 2.87 ng/dl, showing a robust significant increase in the se-
rum TT post-operatively (P < 0.001). Conclusion: There was statistically signifi-
cant improvement in the serum TT levels with 55 (79%) patients exhibiting nor-
malization of serum TT levels after subinguinal microsurgical varicocelectomy.

Keywords
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1. Introduction

Varicocele is abnormal dilatation and tortousity of the scrotal venous pampini-
form plexus that drain blood from each testicle [1] [2] [3] [4]. It is the most
commonly identifiable correctable cause of male infertility [5]. Incidence of va-
ricocele in healthy men is found to be 4.4% to 22.6% with an average of 15% [1]
[4] [6] [7]. The prevalence in adolescent population and childhood mirrors that
of the adult population and is 15.7% [7]. Varicocele affects 21% - 39% of subfer-
tile men [8]. It is found in 35% - 50% of men presenting with primary infertility
and 69% - 81% of men presenting with secondary infertility [3] [4] [5] [6]. The
left spermatic vein drains into the left renal vein in a perpendicular fashion. This
drainage fashion coupled with the fact that the left spermatic vein traverses 8 cm
- 10 cm longer with a greater increase in hydrostatic pressure accounts for a
preponderance of varicocele on the left side by about 80% - 90% [1] [4] [6] [9]
[10]. Where there is a left sided varicocele, there is a 30% - 50% probability it is a
bilateral condition [1] [4] [10] [11]. Furthermore, an isolated right sided varico-
cele may be a pointer to associated situs inversus or retroperitoneal tumors ne-
cessitating further investigations [11]. For the diagnosis of clinical varicoceles,
physical examination remains the gold standard [11] [12]. Varicoceles are
graded according to the scale developed by Dubin and Amelar in 1970 [4] [11]
[13].

Grade 1: Varicocele detectable by palpation only during the valsalva maneuv-
er.

Grade 2: Varicocele detectable by simple palpation.

Grade 3: Varicocele visible on inspection and palpation.

A widely accepted US diagnosis of varicocele is the existence of veins larger
than 2 millimeters (mm) in diameter [11]. The pathogenic mechanisms of vari-
coceles which include oxidative stress, heat stress, toxin accumulation can affect
adversely the function of the leydig cells of the testis responsible for 95% testos-
terone production in adult men [6] [14]. This study looks at serum TT in pa-
tients with clinical varicocele and also serum TT 6 months post-subinguinal mi-
crosurgical varicocelectomy with a view to finding out if there is improvement in

the serum TT.

2. Material and Method

This is a prospective study involving male patients seen at the urology clinic of a
Federal teaching hospital in southeast Nigeria between January 2016 and De-
cember 2018. Approval for the study was obtained from the ethical committee of

the hospital and informed written consent from the individual patients.

2.1. Exclusion Criteria

1) Those with un-descended testis.
2) Patients with diabetes mellitus.

3) Those on treatment for any form of Hypogonadism.
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4) Those with intra-abdominal mass.

5) History of previous scrotal surgery/varicocelectomy.

A minimal sample size of 102 was calculated for the study. These 102 patients
were seen at the urology clinic. 14 of them had one of the exclusion criteria.
Eighty eight patients with inclusion criteria were recruited into the study.

The age, marital status, occupation and drug history of the individual patients
were obtained and recorded in a proforma. Presenting complaints were docu-
mented. A physical examination was conducted on the patient. The varicocele
was palpated both in the erect and supine positions. The varicoceles were con-
firmed using color flow Doppler US of the scrotum and the dimensions in mil-
limeter (mm) recorded. Blood samples of the patients were taken between 8 am
and 10 am for serum levels of Follicular stimulating hormone (FSH), luteinizing
hormone (LH), total testosterone (TT) and Prolactin (PRL) at recruitment time.
The laboratory estimation of serum TT was by an Elisa Kit (AccuBind” Micro-
well ELISA Kit, Monobind Inc., Lake Forest, CA, USA) [2]. For the infertile men
who had been on a stable sexual relationship for at least 12 months in addition
had semen analysis. All the patients had a subinguinal microsurgical varicoce-
lectomy and bilateral in those with bilateral varicoceles by the author. At 6
months post varicocele repair, blood samples were taken for TT, FSH, LH and
PRL.

2.2. Subinguinal Microsurgical Varicocelectomy

Under spinal anesthesia an oblique 3 centimetres (cm) incision (Figure 1) is
made across the external ring and extended through Camper’s and Scarpa’s fas-
cias. Retracting both sides of the incision using Langenberg retractors, the sper-
matic cord is grasped using Babcock forceps (Figure 2) delivered and placed
over a sterile guaze. The microscope is brought into the operating field and the
cord examined under 10 - 15 power magnification. I incise the external and in-
ternal spermatic fascias and examine the cord contents. The external spermatic
fascia and associated structures (external spermatic vessels, vas deference and its
vessels, cremasteric muscle and its vessels) are separated and secured. The in-
ternal spermatic fascia and contents are examined (Figure 3). Using subtle pul-
sation and 20 MHz microvascular Doppler probe, the internal spermatic arteries
are identified and preserved. The lymphatic vessels are preserved. I ligate the in-
ternal spermatic veins with silk 3/0 and divide.

Contents of the external spermatic fascia are dissected. The vas deference and
its artery are preserved, cremasteric artery and other arteries are preserved. The
external spermatic veins are ligated with 3/0 silk and divided. Remaining con-
tents of the cord (vas deference and artery, cremasteric muscle and artery, inter-
nal spermatic/testicular arteries, lyhmphatic channels) are returned into the
wound with a gentle pull on the ipsilateral hemiscrotum. Both Camper’s and
Scarpa’s fascias are closed with 3/0 vicryl suture. The skin is closed with a run-

ning subcuticular 3/0 vicryl suture and the wound dressed with a sterile gauze.
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Figure 1. Skin incision.

Figure 3. Internal spermatic fascia and contents.

2.3. Statistical Analysis

The data were analyzed using both descriptive and inferential statistics. The de-
scriptive statistics, frequency, percent, mean and standard deviation were used to
summarize the data. The inferential statistics, Mann-Whitney test was used to
ascertain the effect of varicocelectomy on TT values at 5% level of significance.
Kruskal-Wallis and ANOV A were used to compare different increases in TT in
the varicocele grades and ages respectively. The unit of testosterone in this study
is ng/dl. Significant effect hence existed if P-value was less than 0.05 (P < 0.05)
otherwise no significance. These statistics were done with the aid of the statistic-
al package for social sciences (SPSS v25 and Microsoft. The normal range of se-
rum total testosterone level in the hospital of study is 300 - 1000 ng/dl.
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3. Results

A total of 88 men who met the inclusion criteria were enrolled into the study.
The age range was 19 - 58 years with a mean and standard deviation of 33.43 +
7.82 years. Most of the patients 60.2% were in the fourth decade of life and 52
(59.1%) patients were married (Table 1). Presenting symptoms included, erectile
dysfunction (ED) in 59 (67%) patients, scrotal swelling in 48 (54.5%) patients
(Figure 4). 16 patients had scrotal pain pre varicocelectomy. Out of these in 15
(93.8%) patients the pain resolved at 3 months post varicocelectomy. The re-
maining one patient was found to have a transverse left lying testis and inter-
mittent torsion. He had orchiopexy and the pain stopped. Scrotal swelling re-
solved in all the 48 patients at 3 months post varicocelectomy. Out of the 59
(67%) patients that had erectile dysfunction, 44 (75.58%) patients had improve-
ment in sexual function at 10 months post varicocelectomy. There was im-
provement in International index of erectile function (IIEF-5) scores from 16.2 +
3.6t020+ 1.8 P <0.001.

There was isolated left varicocele in 57 (64.8%) patients (Table 1) and (Figure
5). Grade 1 varicocele was present in 19 (17.2%) patients, 39 (35.5%) patients

Table 1. Age of patients in years.

Frequency Percent M+ SD

Age 33.43 +£7.82

- 10-20 5 5.7

- 21-30 20 22.7

- 31-40 53 60.2

- 41-50 8 9.1

- 51-60 2 2.3
Marital status

- Single 36 40.9

- Married 52 59.1
Clinical Characteristics of the Patients n=_88

Frequency Percent (%)

Symptoms

- Scrotal Swelling 48 54.5

- Scrotal Pain 16 18

- Poor penile erection 59 67.0

- Infertility 52 59.1
Location of Varicocele

- Bilateral 27 30.7

- Right 4 45

- Left 57 64.8
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Figure 4. Symptoms experienced by the patients.

57, 64.8%
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Figure 5. Location of varicocele.

had grade 2 varicocele while grade 3 varicocele was present in 52 (47.3%) pa-
tients. Sixty five (59.1%) varicoceles measured between 4.1 - 6.0 mm in diameter.
The overall range was between 2.5 - 6.5 mm with mean and standard deviation
of 4.2 £ 0.78 mm (Table 2).

Pre-varicocelectomy, 61 (69.3%) patients had testosterone values of between
100 - 291 ng/dl. The range was between 80 - 490 ng/dl with a mean of 241 + 0.91
ng/dl. Post-varicocelectomy, 56 (63.6%) patients had serum TT values of 300 -
490 ng/dl. The range was 90 - 1500 ng/dl with mean of 482 + 2.87 ng/dl. The
mean serum TT levels increased from 241 + 0.91 ng/dl to post varicocele repair
of 482 + 2.87 ng/dl (P < 0.001). The effect of varicocelectomy on serum TT levels
was statistically significant (T'able 3 and Table 4) and (Figure 6).

Fifty five (79%) out of 70 patients that had <300 ng/dl testosterone pre vari-
cocelectomy normalized post varicocelectomy. There was mean increase of 260
ng/dl to 395 ng/dl P < 0.0001. The percentage increase for individual patients
ranged from 52.2%, 69.7%, 78.8% to 110%. The mean difference in the increase
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Table 2. Classification and dimension of varicoceles (n = 110).

No. of Varicoceles ~ Percent (%) Range M+SD

Classification of Varicoceles

-1 19 17.2
-2 39 35.5
-3 52 47.3
Dimensions of Varicoceles (mm) 2.5-6.5 4.2+0.78
- 25-3.0 19 17.3
- 3.1-4.0 23 20.9
- 41-5.0 43 39.1
- 51-6.0 22 20.0
- 6.1-7.0 3 2.7

Table 3. Testosterone values pre- and post-varicocelectomy (n = 88).

Testosterone value (ng/dl) Frequency Percent
Pre
- <100 9 10.2
- 100 - 299 61 69.3
- 300 - 499 18 20.5
- 500 - 1000 0 0.0
- >1000 0 0.0
Post
- <100 2 2.3
- 100 - 299 11 12.5
- 300 - 499 56 63.6
- 500 - 1000 17 19.3
- >1000 2 2.3

Table 4. Effect of varicocelectomy on testosterone.

Testosterone Value (ng/dl) p-value
Mann-Whitney

Range M+ SD 95% C.I  Mean Rank
Varicocelectomy 320.0 <0.001
- Pre 80-490 2.41+091 1.19-1.58 48.14

- Post 90 -1500 4.82+287 5.93-7.15 128.86

in levels of TT after varicocelectomy for grades I, II and III varicoceles were 201
+ 0.08, 205 + 0.04, 202 £ 0.06 ng/dl respectively. Using Kruskal-Wallis to com-
pare these mean respective increases of TT for grades I, II, and III gave the

p-value of 0.951, there is no statistical difference in the increasing levels of TT in
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Figure 6. Testosterone values in ng/dl pre- and post-varicocelectomy.

grades I, II and III varicoceles. TT improvement post varicocelectomy is inde-
pendent of varicocele grade in this study (See Table 5(a)).

Furthermore, analysis into the impact of age on total testosterone improve-
ment post varicocelectomy shows that mean increase in TT for age groupings,
less than 30 years, 31 - 40 years and above 40 years were 190 = 0.33, 169 + 0.22
and 153 * 0.28 ng/dl respectively. Using ANOVA to compare these respective
mean increases gave a p-value of 0.238. This implies there is no statistical differ-
ence between the TT mean increments in the three age groupings. Hence age did
not have any impact on TT improvement after varicocelectomy in this study.

There is post varicocelectomy improvement in TT at all ages (See Table 5(b)).

4. Discussion

It has been shown that men with clinical varicoceles have lower testosterone le-
vels irrespective of age, with emerging evidence of beneficial effect of varicoce-
lectomy on increases of serum TT regardless of patient’s age or laterality of va-
ricocele [15] [16]. The average age of patients in this series was 33.43 + 7.82
years. In a similar but retrospective study by Tanrikut et a/ in 2007, the average
age of patients was 36 + 8 years [17]. The incidence of scrotal pain in this study
was 18%. In other studies, 10% of varicoceles will present with scrotal pain [3]
[4]. The higher prevalence in this study could be due to late presentation with
worsening pathophysiology. Left sided varicocele was noted in 95.5% of the pa-
tients in this series. A prevalence of 85% - 90% was reported by Leslie et al. [1]
and by Gat et al [18]. Furthermore bilateral varicocele was found in 30.7% of the
patients and this was by physical palpation and color Doppler US of the scro-
tum. Alsaikhan et a/ noted that 50% of men had bilateral varicocele [19]. Gat et
al. using venography in his series found bilateral varicocele in 80.8% of his pa-
tients [18].

In this series the pre-varicocelectomy mean TT was 241 + 0.91 ng/dl. Several
mechanisms have been proposed to explain the deleterious effect of varicocele

on leydig cell function. These include scrotal hyperthermia, reflux of adrenal and
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Table 5. (a) Comparing mean total testosterone levels pre- and post-varicocelectomy
based on varicocele grading; (b) Comparing mean total testosterone levels pre- and post-
varicocelectomy based on age.

(a)

Grade Pre-Repair Post-Repair zZ P-value
TT ng/dl 1 297 £0.01 498 +0.09 -2.810 0.005
2 234 +£0.24 439+0.28 -2.805 0.005
3 210 £0.05 412 +£0.11 -2.812 0.005
(®)
Age Pre-Repair Post-Repair Z P-value
TT ng/dl <30 yrs 298 £0.15 488 +0.48 -2.524 0.012
31 - 40 yrs 278 £ 0.47 447 +0.69 -2.51 0.012
>40 yrs 282 +0.42 435+ 0.70 -2.521 0.012

renal metabolites and increased hydrostatic pressure in the internal spermatic
vein [14] [19] [20]. Furthermore there is increased exposure of the testis to go-
nadotoxins from suboptimal drainage due to venous dilatation [21], varicocele
induced increase in reactive oxygen species production and testicular hypoper-
fusion [6] [14] [19] [20]. Leydig cells are the principal androgen producing cells
producing up to 95% of TT in men [6] [14]. Patients with clinical varicocele have
leydig cell atrophy, leydig cell structural changes and marked decrease in quantity of
testosterone positive leydig cells [20]. Testosterone production in leydig cell is a
5-stage enzymatic process that leads to conversion of 17-hydroxyprogesterone to
testosterone by the enzyme 17 alpha-hydroxyprogesterone aldolase. The most
accepted hypothesis that explains the effect of varicocele on leydig cell function
hinges on changes on the testicular thermal environment. The testicular veins
leaving the testis form a communicating meshwork of veins that produce a
counter—current heat exchange mechanism to cool the arterial blood flowing
into the testis [22]. This cooling mechanism is lost in patients with clinical vari-
cocele causing elevated scrotal temperatures by 2.6°C due to regurgitation of
warm abdominal blood through incompetent valves [23] [24] [25]. Thus the
scrotal hyperthermia affects adversely this enzyme that produces testosterone [6]
[14] [19] [20]. As noted in this study, 69.3% of the patients had serum TT of
between 100 - 299 ng/dl pre varicocelectomy. Other studies have shown that va-
ricocele adversely affects leydig cell function leading to low serum TT [26] [27]
[28]. Furthermore varicocele increases apoptosis in leydig cells and suppresses
the expression of the StAR protein [27]. Six months post varicocelectomy, 63.6%
of the patients had serum TT levels of between 300 - 490 ng/dl. The mean serum
TT rose to 482 * 2.87 ng/dl (P < 0.001). Subinguinal microsurgical varicoce-
lectomy robustly and significantly raised the serum TT of patients in this series.
Other researchers have produced similar results in their respective studies [2]
[22] [29] [30] [31] [32]. Furthermore 60% - 80% of men with low serum testos-
terone will exhibit normalization of testosterone levels after varicocele repair

[33]. In this series, 55 (79%) patients exhibited normalization of testosterone le-
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vels after repair.

Sathya Srini et al. studied 200 infertile men with varicocele who had serum TT
of 280 ng/dl. One hundred men underwent surgical repair and had increase in TT
from 177.2 + 18.44 to 301 + 43 ng/dl (P < 0.001) at six months post-operatively
[30].

Zohdy et al. carried out microsurgical varicocelectomy in 103 men with clini-
cal varicocele and the TT levels increased significantly from 379.1 + 205.8 to
450.1 + 170.2 ng/dl (P < 0.0001) at 6 months post-operatively [31].

Hsiao et al retrospectively reviewed 78 men. They had subinguinal microsur-
gical varicocelectomy. At 7 months post-operatively, there was a statistically sig-
nificant increase in TT from 308.4 + 7.1 ng/dl to 417.5 = 14.8 ng/dl (P < 0.0001)
[32].

Nineteen (17.2%) out of the 110 varicoceles were grade 1 varicoceles and were
part of the bilateral varicoceles. These 19 varicoceles were repaired subinguinal-
ly. A left varicocele produces blood column of 40 centimeters (cm), and this high
hydrostatic pressure is exerted on the pampiniform plexus [34]. When this high
venous pressure exceeds the arteriolar pressure in the testicular microcirculatory
system, the hypoxic effect occurs bilaterally [34]. It must be stated that both
palpable and non-palpable veins have the same adverse effects on the testis and
so varicocelectomy on the left ignoring bypasses is not adequate to correct the
problem [34]. Thus bilateral varicocele repair was done in these patients to re-
verse bilateral testicular dysfunction and improve testosterone production.

In stratifying the TT improvement after subinguinal varicocelectomy based on
varicocele grade, it was found that varicocele grade had no impact on Serum TT
improvement after varicocele repair. Other studies have noted similar findings
[32] [33]. Furthermore, stratification of the patients into various age groupings
showed that testosterone improvement occurred across all age groupings. Age
did not impact the TT improvement after varicocele repair as TT improvement
was noted in older age groups in another study [35].

The limitations of the study are low awareness of varicocele within the popu-
lation of study and thus decrease flow of patients with clinical varicoceles to the
urology clinic. Lack of previous research work on the topic from this part of the
world thus paucity of local data to work with. Hormonal assays are expensive

and posed economic stress on the researcher.

5. Conclusion

The results from this study support the observation that subinguinal microsur-
gical varicocelectomy robustly increases the serum levels of TT. This will reverse

the adverse effects of low testosterone in patients.
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