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Abstract 
Background: Long-standing varicocele is often associated with testicular hy-
poxia and that might worsen Leydig cell function, a significant risk factor for 
hypogonadism. This may affect both the secretory and endocrine functions of 
the testis. This study aims to determine the effect of microsurgical sub-inguinal 
varicocelectomy on gonadal function among men reporting sexual dysfunc-
tion in Ghana. Methods: This was an intervention study conducted at the 
Tamale Teaching Hospital from September 2017 to August 2021. A total of 
103 participants were randomized into two groups; the surgery group (n = 
52) and the observed group (n = 51). Venous blood samples were collected at 
baseline, varicocelectomy was performed for the surgery group, and no in-
tervention was given to the other. Blood samples were subsequently collected 
at 12-, 24-, 36-, and 48-month intervals for assay of serum total testosterone, 
FSH, and LH. The data were analyzed in GraphPad Prism (v8.0) at an alpha 
value of 0.05. Results: All the participants had varicocele and were aged be-
tween 55.0 to 69.0 years old. At the baseline of the study, all participants pre-
sented with sexual dysfunction but a significant improvement (p < 0.001) in 
the GRISS score, and the subscale was observed 12 months after the surgery. 
The mean ± SD serum total testosterone (p = 0.6078), FSH (p = 0.6522) and 
LH (p = 0.2281) between the groups at baseline did not vary but those in sur-
gery group had improved values at 12-, 24-, 36- and 48-month post-surgery 
(p-trend < 0.0001). The surgery group had an overall percent increase in se-
rum total testosterone (76.3%, 194.0%, 221.0%, and 231.9%) over 12-, 24-, 36- 
and 48-month and significant percent reduction in both FSH (−14.7%, −29.9%, 
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−33.8% and −40.8%) and LH (−21.8%, −31.0%, −32.4%, and −36.4%) respec-
tively. These gonadotropins observed annual percentages spike within the 
first and second year but changes were marginal from the third year onwards 
in the surgery group. Conclusions: Microsurgical sub-inguinal varicoce-
lectomy improved gonadal function among varicocele patients reporting 
sexual dysfunction. It is recommended to use this choice for similar patients; 
however, these findings should be verified by a multi-institutional study to 
provide more evidence for this choice.  
 

Keywords 
Varicocele, Sub-Inguinal Varicocelectomy, Gonadal Function, Sexual  
Dysfunction 

 

1. Introduction 

Varicocele is the enlargement of pampiniform venous plexus draining the tes-
ticle, with reflux of venous blood [1] [2]. It is a common problem in men who 
seek medical attention for fertility problems, sexual dysfunction, or complain of 
continuing scrotal discomfort [3]. 

Varicocele has been identified in 15% of healthy men [4] but the prevalence 
ranges from 35% to 45% among men seeking medical attention for primary in-
fertility and 80% among patients seeking care for secondary infertility [5] [6]. 

Studies involving humans have reported that varicocele causes progressive 
time-dependent testicular damage [7] [8] [9]. Between the ages of 18 - 20 years, 
the testicular function is usually normal but declines progressively depending on 
the duration of the varicocele [10]. Some propositions have sort to explain the 
lethal effects of varicocele on testicular function with the most accepted post-
ulate related to alterations in the thermal environment of the testicles. The for-
mation of a communicating meshwork of spermatic veins leaving the testicles 
produces a counter-current heat-exchange mechanism to cool arterial blood 
[11]. However, persons confirmed with varicocele lack this mechanism, hence, 
causing elevated scrotal temperature. 

Long-standing varicocele might worsen Leydig cell functions and is a signifi-
cant risk factor for hypogonadism. Lotti et al. [12] in a study found that patients 
with severe varicocele had increased serum follicle-stimulating hormone (FSH) 
and luteinizing hormone (LH) with lowered testicular volume. Increased serum 
FSH and LH levels in infertile men diagnosed with varicocele have resulted in 
the hypothesis that varicocele causes Leydig cell dysfunction [13].  

Clinical studies suggest that repair of the varicocele may improve gonadal 
function in men with varicocele [14] [15] [16]. Çayan et al. [16] reported that 
approximately 60% - 80% of men with low serum testosterone had normalized 
testosterone levels after varicocele repair. Li et al. [15] in a meta-analysis found 
that the mean serum testosterone level increased after varicocelectomy. None-
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theless, there are conflicting reports on whether varicocele and varicocelectomy 
result in changes in serum FSH and LH levels or not. Some studies reported no 
significant changes in the levels of serum FSH and LH [17] [18], yet others noted 
decreased serum FSH and LH levels following varicocelectomy [13] [19]. 

As already known, Leydig cells function to produce testosterone but this is 
controlled by luteinizing hormone. FSH functions to promote the beginning of 
testosterone production; in the process, LH is maintained. Hence, there is cross-
talk with the changes in serum testosterone, FSH, and LH. This study, therefore, 
aims to determine the effect of microsurgical sub-inguinal varicocelectomy on 
serum total testosterone, FSH, and LH levels among patients reporting sexual 
dysfunction in Ghana. 

2. Methods 
2.1. Ethical Consideration 

This study was approved by the Ethics and Review Board of the Department of 
Research and Development, Tamale Teaching Hospital (No: TTH/R & D/SR/119), 
and has therefore been performed following the standards laid down in the 1964 
Declaration of Helsinki. Informed consent was obtained from all the participants 
before the study. Participation in this study was voluntary, participants were 
kept anonymous, and information obtained remained confidential to the re-
searchers only. Only blood samples intended for the study were drawn and in-
formation that was deemed as important to the management of the patient was 
communicated to the patient. 

2.2. Study Design 

This was an intervention study design in which participants were randomized 
into two groups; the surgery group (n = 52) and the observed group (n = 51) 
(Figure 1). The study was conducted at Tamale Teaching Hospital in the Tamale 
Metropolis from September 2017 to August 2021. 

2.3. Study Population 

Participants who were eligible for inclusion in this study were given the option 
of immediately undergoing microsurgical sub-inguinal varicocelectomy or being 
observed for 12 months with a subsequent reassessment of the management plan 
and possibly delayed the operation. Based on the willingness to equally accept 
either option, eligible participants were randomized to the surgery group and 
observed group. However, neither the investigator nor participants were blinded 
to the intervention after allocation [20].  

2.3.1. Inclusion Criteria 
Participants were eligible for inclusion in the study if they had fathered at least 
one child, and had complained of any form of sexual dysfunction including; weak 
sex drive, impotency, premature ejaculation, infrequency of sexual intercourse,  
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Figure 1. Flowchart diagram. 

 
avoidance of sexual intercourse, non-communication about sex with a partner, 
and dissatisfaction after sexual intercourse activity [21]. 

All consented participants were sexually active men who had maintained a 
stable heterosexual relationship for at least 2 years before participating in the 
study. A stable heterosexual relationship was considered as one in which the 
man was involved and maintained sexual relations, regardless of marital status. 

Selection strategies were adopted depending on the unit at the recruitment 
center of the Tamale Teaching Hospital. After a patient arrived at the Urology 
Specialist Clinic, pre-assessment checks were made according to the criteria 
stated above and those who did not qualify for the study were made to continue 
with their routine medical examinations. If a patient met the eligibility criteria, 
informed consent was obtained and a questionnaire was administered to be 
completed independently. Where participants were not able to read and write, 
the queries on the questionnaire were translated verbatim in the common di-
alect. Participants were made to see the urologist for medical examination. 

2.3.2. Exclusion Criteria 
Participants with sexual dysfunction who had not fathered a child (or children), 
had no sexual dysfunction complaints, excessive alcohol use (chronic alcoholics), 
cigarette smoking history, and incomplete/inconclusive questionnaires were ex-
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cluded. Again, participants with a history of uncontrolled diabetes, uncontrolled 
hypertension as well as patients on long term statins, undescended testis, mumps 
orchitis, use of anti-androgen and/or testosterone replacement therapy, or orc-
hidectomy were all also excluded [22]. 

2.4. Clinical Evaluation 

Each consenting participant was clinically examined by a urologist. The diagno-
sis was based on physical examination and was confirmed by ultrasound scan 
examination. All participants had a varicocele. Dubin and Amelar [23] approach 
was employed to detect, confirm and clinically grade varicocele. Varicocele was 
categorized into three (3) grades; grade I (first grade), II (second grade), and III 
(third grade). Grade I was confirmed if the participant had an enlarged venous 
plexus of spermatic tone evident only by palpation during the Valsalva manoeu-
vre. Enlargement of the venous plexus of spermatic tone evident only by palpa-
tion at the upright position was considered Grade II while enlargement of the 
venous plexus of spermatic tone evident visually was confirmed Grade III [24]. 
Scrotal ultrasound was used to diagnose the non-palpable enlargement of the 
venous plexus of the spermatic tone [25]. 

Scrotal Ultrasound Evaluation (SUE) 
Two phases of scrotal ultrasound scans were carried out on participants who 
qualified for the study; the first phase was with participants in the supine posi-
tion (with penis resting on suprapubic region) and the second in an upright po-
sition. The examination was conducted with a Samsung Medison Accuvix V20 
scan (Samsung Electronics, South Korea) equipped with linear, high-resolution, 
and high-frequency (7.5 - 14 MHz) probe keen to the study of soft body parts 
and with color Doppler for detecting slow flows and scanning surface of at least 
5 cm [26]. To evaluate testicular malposition, blood reflux along the pampini-
form plexus, or the extent of any fluid collections an ultrasound scan was done 
[22]. 

2.5. Data Collection 
2.5.1. Questionnaire Administration 
Sociodemographic data, cigarette smoking, and medical history were gathered 
with a structured pre-tested questionnaire. Questions on sexual response were 
assessed using the Golombok Rust Inventory of Sexual Satisfaction (GRISS) 
questionnaire which measures specific sexual behaviors, attitudes, and beliefs 
[21]. The GRISS questionnaire has 28 items on a single sheet and it is used for 
assessing the existence and severity of sexual problems in heterosexual couples 
or individuals who have a current heterosexual relationship. All the 28 questions 
were answered on a five (5) point scale from “always” through “usually”, “some-
times” and “hardly ever” to “never”. This provided overall scores for the quality 
of sexual functioning within a relationship. In addition, the subscale scores for 
infrequency, non-sensuality, dissatisfaction, non-communication, and avoidance 
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were obtained and presented as a profile. The total score and subscale scores 
were transformed using a standard nine-point scale ranging between 1 and 9, 
with high scores indicating greater problems. Scores of 5 or more were consi-
dered to indicate sexual dysfunction (SD). The GRISS was chosen because it is 
standardized, easy to administer and score, relatively unobtrusive, and substan-
tially inexpensive [21]. 

2.5.2. Blood Pressure Measurement 
The Omron blood pressure monitor was used to measure the blood pressure of 
the participant. These included; systolic blood pressure (SBP), diastolic blood 
pressure (DBP) and pulse rate, and categorization of normotension (SBP < 140 
mmHg/DBP < 90 mmHg) and hypertension (SBP > 140 mmHg/DBP > 90 mmHg) 
was based on WHO cut-offs as cited by Mittal and Singh [27]. The Omron blood 
pressure monitor uses the oscillometric method of blood pressure measurement. 
This means the monitor detects the blood’s movement through the brachial ar-
tery and converts the movements into a digital reading  
(https://www.omron.com/global/en/). 

2.5.3. Anthropometric Measurement 
Anthropometric measurements were done on all study participants. The Seca 
213 portable Stadiometer (Seca Corp., Hamburg, Germany) was used to measure 
the height of the participants to the nearest 0.1 cm. To measure the height, the 
stadiometer was set up according to the manufacturer’s instructions. Partici-
pants were asked to take off footwear including socks and measurements taken 
in the upright position.  

The measurement of weight, calculation of BMI, and the assessment of body 
fat composition were done using the Omron HBF-516B Body Composition Ana-
lyzer and Electronic Scale (Omron Corp., USA). The Omron HBF-516B Body 
Composition Analyzer and Electronic Scale is a tetra-polar bioelectrical imped-
ance analyzer that measures weight to the nearest 0.01 kg. It has electrodes on 
the surface of the scale and on a hand-held device that is attached to the scale by 
a retractable cord. It works by passing a painless, imperceptible electrical current 
(500 μA) at a fixed frequency of 50 kHz through the body while determining re-
sistance and reactance. Body fat and muscle mass were recorded as percentages 
of the total body weight at intervals of 0.1% [22]. 

2.5.4. Blood Samples Collection 
Venous blood samples (4 mls) were collected from each participant within the 
hours of 8:00-11:00 GMT after at least 8 hours of fast by a phlebotomist using 
standard venipuncture methods. A check-list was given to each consenting par-
ticipant to tick the number of hours fasted to enable rescheduling those who 
could not meet the time.  

Venous blood samples collected were dispensed into a 5 ml vacutainer con-
taining a gel separator. Blood samples were centrifuged at 8000 rpm for 5 minutes 
to yield serum and cells. The serum was aliquoted and stored at −20˚C until assay. 
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2.5.5. Hormonal Measurement 
Baseline male fertility hormones (total testosterone, follicle-stimulating hor-
mone (FSH), and luteinizing hormone (LH)) were measured by electrochemi-
luminescence with Hitachi-Roche analyzer (Cobas 6000, Roche Diagnostics, IN, 
USA).  

2.6. Interventions (Sub-Inguinal Microscopy Varicocelectomy) 

Participants were counselled about their condition, and the exact nature of the 
problem was explained to them by a urologist. A microsurgical open sub-inguinal 
varicocelectomy procedure as described by Marmar et al. [28] was performed for 
the surgery group. Surgery was performed under spinal anaesthesia, using mi-
crosurgical instruments and magnification with an operating microscope KARL 
CAPS SOM 82, Germany. The lymphatic vessels and testicular artery were 
spared, and both internal and external spermatic veins ligated and divided. The 
spermatic fasciae were closed using PGA 3/0 running sutures. The wound was 
closed in layers and a subcuticular skin stitch was applied using 4/0 PGA sutures. 
Wound dressing was removed after 24 hours. No antibiotics were employed and 
the pain was managed by using 1-gram of rectal paracetamol during the period 
of recovery and followed by oral paracetamol 1-gram tid for the next 24 hours 
[22]. 

2.7. Follow-Up 

Both groups were followed for 48 months (4 years) after the day of surgery (sur-
gery group) or the day of the last baseline hormone analysis (observed group). 
Participants in the observed group were advised not to use any form of contra-
ceptives during sexual intercourse, and to abstain from tobacco/cigarette smok-
ing. Participants in the operated group were advised to abstain from any form of 
sexual activity until the surgical wound was properly healed. All participants 
were reassessed every 90 days to confirm that; the participant was not smoking, 
and was clinically examined to confirm the absence of genital infection, forma-
tion of hydrocele, recurrence of varicocele, and increased testicular size. Partici-
pants were asked to revisit the clinic after 6 months and 12 months. Blood sam-
ples were drawn for repeated measurement of serum total testosterone, FSH, and 
serum LH at follow-up months 12, 24, 36, and 48 respectively.  

2.8. Statistical Analysis 

Data were entered into Microsoft Excel version 10 (https://www.ibm.com/cn-zh) 
and exported to GraphPad Prism version 8.0 (https://www.graphpad.com/) for 
analysis. Categorical data were presented as frequency, percent, and charts, and 
parametric data presented as mean ± standard deviation (SD) or mean ± stan-
dard error of the mean (SEM). Kolmogorov-Smirnov test was performed on pa-
rametric data to check whether or not the data was normally distributed. To 
compare two groups, the Chi-square test was used for categorical variables, and 
the unpaired student t-test was used for parametric data. Variables before and 
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after the operation in each patient were compared using paired t-test. Group 
means were compared using one-way ANOVA followed by Newman-Keul’s test as 
post hoc. A two-tailed p-value less than 0.05 was considered statistically significant. 

3. Results 
3.1. Baseline General Characteristics of Study Participants 

The general characteristics of the study population are summarized in Tables 
1-3. From Table 1, the majority of the participants were married (83.5%), 
self-employed (60.2%), and were from the Mole-Dagomba tribe (62.1%). About 
46.6% of the participants attained formal education and 19.4% were gainfully 
employed. The majority were confirmed with varicocele grade II (50.5%) with 
left-sided being the predominant type (94.2%) (Table 1).  

As shown in Table 2, participants were aged between 55.0 and 69.0 years old. 
The mean ± standard deviation (SD) BMI, body fat, muscle mass, and visceral 
fat were 23.63 ± 2.971, 17.92 ± 7.814, 35.82 ± 4.322, and 7.434 ± 3.467 respec-
tively. The systolic blood pressure (SBP) was between 96.0 and 136.0 mmHg 
while the diastolic blood pressure (DBP) was between 66.0 and 88.0 mmHg. Be-
fore the randomization, the mean ± standard deviations (SD) for the total FSH, 
LH, and Testosterone were 23.8 ± 7.788, 11.85 ± 3.751, and 2.128 ± 0.811 respec-
tively. 
 
Table 1. General (categorical variables) characteristics of study participants. 

Variable Frequency (n = 103) Person (%) 

Married 86 83.5 

Formal education 48 46.6 

Consumption of alcoholic beverage 21 20.4 

Ethnicity   

Mole-Dagomba 64 62.1 

Other tribes 39 37.9 

Occupation status   

Gainful employed 20 19.4 

Self-employed 62 60.2 

Unemployed 21 20.4 

Varicocele grade   

I 16 15.6 

II 52 50.5 

III 35 33.9 

Varicocele type   

Left-sided 97 94.2 

Bilateral 6 5.8 

Data presented as frequency and percent. Other tribes in Ethnicity included; Dagaati, 
Frafra, Gonja, Ashanti, Ewe, Ga, and Kassena. 
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Table 2. General (continuous variables), anthropometric characteristics, and baseline 
hormonal parameters of study participants. 

Variable Minimum Mean Std. deviation Maximum 

Age (years) 55.0 60.92 2.487 69.0 

Anthropometric measurements     

Weight (kg) 60.1 69.2 15.62 158.0 

Height (cm) 82.3 168.9 13.47 183.0 

BMI (kg/m2) 17.9 23.63 2.971 33.0 

Body fat (%) 6.9 17.92 7.814 45.8 

Muscle mass (%) 22.6 35.82 4.322 44.7 

Visceral fat 2.0 7.434 3.467 17.0 

Blood pressure     

SBP (mmHg) 96.0 121.1 7.190 136.0 

DBP (mmHg) 66.0 73.7 5.787 88.0 

Pulse (beat/mins) 58.0 66.77 5.250 97.0 

Pre-operative hormones     

S-Follitropin (FSH) (IU/L) 4.8 23.8 7.788 38.1 

S-Lutroppin (LH) (IU/L) 2.0 11.85 3.751 25.0 

Total Testosterone (nmol/L) 0.4 2.128 0.811 4.1 

Data presented as mean and standard deviation (SD); Abbreviation: BMI—Body Mass 
Index; SBP—Systolic Blood Pressure; DBP—Diastolic Blood Pressure, FSH—Follicle Sti-
mulating Hormone; LH—Luteinizing Hormones. 
 
Table 3. General (continuous variables), age, anthropometric characteristics, and blood 
pressure at baseline of study participants. 

Variable Observed Group (n = 51) Surgery Group (n = 52) p-value 

Age (years) 61.35 ± 2.262 60.52 ± 2.666 0.2294 

Anthropometry    

Weight (kg) 68.43 ± 19.81 69.93 ± 10.48 0.7300 

Height (cm) 166.7 ± 18.23 171.0 ± 5.831 0.2509 

BMI (kg/m2) 22.76 ± 2.857 24.48 ± 2.880 0.0337 

Body fat (%) 17.44 ± 8.634 18.38 ± 7.070 0.6648 

Muscle mass (%) 36.21 ± 4.142 35.44 ± 4.534 0.5235 

Visceral fat 6.538 ± 2.420 8.296 ± 4.103 0.0644 

Blood Pressures    

SBP (mmHg) 121.2 ± 13.59 121.0 ± 11.23 0.9697 

DBP (mmHg) 72.81 ± 4.77 71.67 ± 4.444 0.1247 

Pulse (beat/min) 66.15 ± 5.12 68.22 ± 6.11 0.2986 

Data presented as mean ± standard deviation (SD); quantitative variables compared using 
unpaired t-test statistics and a two-tailed p-value less than 0.05 considered statistically signifi-
cant. Abbreviation: BMI—Body Mass Index; SBP—Systolic Blood Pressure; DBP—Diastolic 
Blood Pressure. 
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The eligible participants were randomized into; the observed group and the 
surgery group (those who had undergone varicocelectomy). At baseline, partici-
pants in the surgery group recorded significantly higher BMI (p = 0.0337) com-
pared with their counterparts. However, there was no significant difference be-
tween the age (p = 0.2294), body fat (p = 0.6648), muscle mass (p = 0.5235) and 
visceral fat (p = 0.0644) (Table 3). 

3.2. Baseline Score of Sexual Dysfunctions among Participants  
according to Golombok Rust Inventory of Sexual Satisfaction  
(GRISS) 

The sexual function scores of the participants for each GRISS scale are shown in 
Figure 2. The Stanine scale depicting sexual dysfunction for the overall male 
score ranges from 6 - 9, impotence (5 - 9), premature ejaculation (4 - 9), 
non-sensuality (5 - 9), avoidance (4 - 9), dissatisfaction (4 - 9), in frequency (5 - 
7), and non-communication (6 – 9) with the prevailing value for each of these 
scales being a score of 5 or above.  

3.3. Subscale Score among Participants Using GRISS  

As shown in Table 4, all consenting participants had one or more baseline subs-
cale scores reflecting sexual problems as the overall GRISS scale and the score for 
each subscale was above the upper value of 5. The distribution of the baseline 
subscale score for each of the groups was almost the same such that there was no 
significant (p < 0.05) difference between their means. 

After 12 months of follow-up, the overall male scale (3.259 ± 0.9027), impo-
tence (3.037 ± 1.1260), premature ejaculation (3.481 ± 1.2820), non-sensuality 
(2.667 ± 0.9199), avoidance (3.148 ± 1.4060), dissatisfaction (2.222 ± 0.8006), in-
frequency (1.963 ± 0.8077) and non-communication (3.407 ± 1.1180) were sig-
nificantly (p < 0.0001) lower in the surgery group compared with the observed 
group (Table 4).  

3.4. Distribution of Gonadal Function over 48 Months of  
Follow-Up among Study Participants 

The gonadal function was compared to the baseline measurement for over the 48 
months follow-up in each group. From the unpaired t-test analysis, before the 
operation, there was no difference between the serum testosterone (p = 0.6078), 
FSH (p = 0.6522) and LH (p = 0.2281). After 48 months of follow-up, the serum 
testosterone increased in 12 months (p < 0.0001), 24 months (p < 0.0001), 36 
months (p < 0.0001), and 48 months (p < 0.0001) in patients whom had under-
gone varicocelectomy compared with the observed group whilst the levels of se-
rum FSH and serum LH values decreased (p < 0.0001) respectively (Table 5 and 
Figure 3(a) and Figure 3(b)). 

According to the paired t-test statistics showing whether the difference be-
tween gonadal hormones among each group was significant; in the surgery 
group, baseline serum testosterone was 2.185 ± 0.730 but increased in 12 months  
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Figure 2. Score of sexual dysfunctions among participants according to Golombok Rust Inventory of Sexual Satisfac-
tion (GRISS) questionnaire. Graphs show the number of participants (y-axis) and Stanine scale (from 1 - 9 on the 
x-axis) for each GRISS subscale. Normal scores range from 1 - 4 and 5 - 9 indicate the abnormal score. (a) Overall male 
score; (b) Impotence; (c) Premature Ejaculation; (d) Non-sensuality; (e) Avoidance; (f) Dissatisfaction; (g) Infrequency; 
(h) Non-communication.  
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Table 4. Subscale score among participants using GRISS. 

GRISS SCALE Observed Group (n = 51) Surgery Group (n = 52) p-value 

Baseline (Onset)    

Overall male scale 7.115 ± 1.033 7.222 ± 0.891 0.6882 

Impotence 6.769 ± 1.142 7.037 ± 1.126 0.3941 

Premature Ejaculation 6.846 ± 1.287 7.519 ± 1.312 0.0654 

Non-sensuality 6.615 ± 0.983 6.778 ± 0.892 0.5312 

Avoidance 6.231 ± 1.478 6.963 ± 1.480 0.0775 

Dissatisfaction 6.308 ± 0.970 6.185 ± 0.879 0.6318 

Infrequency 5.846 ± 0.732 5.963 ± 0.808 0.5840 

Non-communication 7.269 ± 0.919 7.333 ± 1.000 0.8092 

12 Months    

Overall male scale 7.269 ± 0.8744 3.259 ± 0.9027 <0.0001 

Impotence 7.231 ± 0.7646 3.037 ± 1.1260 <0.0001 

Premature Ejaculation 7.077 ± 0.8910 3.481 ± 1.2820 <0.0001 

Non-sensuality 6.692 ± 1.1580 2.667 ± 0.9199 <0.0001 

Avoidance 6.500 ± 1.0680 3.148 ± 1.4060 <0.0001 

Dissatisfaction 6.692 ± 1.0110 2.222 ± 0.8006 <0.0001 

Infrequency 6.846 ± 0.8339 1.963 ± 0.8077 <0.0001 

Non-communication 7.000 ± 0.9381 3.407 ± 1.1180 <0.0001 

Data presented as mean ± standard deviation (SD); quantitative variables compared using unpaired t-test statistics and p-value < 
0.05 considered statistically significant. 
 
Table 5. The distribution of gonadal function over 48 months of follow-up among study participants. 

Variable Baseline 12 months 24 months 36 months 48 months 
One-way ANOVA; 

p-value 
p-trend 

FSH (IU/L)        

Observed 
group 

23.30 
± 

8.642 

24.91 
± 

8.446**** 

25.52 
± 

8.339** 

26.31 
± 

8.257** 

27.03 
± 

8.799*** 

F (4,125) = 0.7348; 
p = 0.5699 

0.0949 

Surgery 
group 

24.28 
± 

7.001 

20.69 
± 

6.947**** 

16.59 
± 

5.197**** 

15.57 
± 

4.512**** 

13.87 
± 

4.019**** 

F (4,130) = 14.99; 
p < 0.0001 

<0.0001 

p-value 0.6522 0.0518 <0.0001 <0.0001 <0.0001   

LH (IU/L)        

Observed 
group 

11.21 
± 

3.168 

12.00 
± 

3.335**** 

13.07 
± 

3.850**** 

13.91 
± 

4.368**** 

14.94 
± 

4.439**** 

F (4,125) = 3.823; 
p = 0.0058 

0.0002 
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Continued 

Surgery 
group 

12.46 
± 

4.207 

9.419 
± 

2.410**** 

7.970 
± 

1.668**** 

7.752 
± 

1.313**** 

7.323 
± 

1.452**** 

F (4,130) = 19.80; 
p < 0.0001 

<0.0001 

p-value 0.2281 0.0021 <0.0001 <0.0001 <0.0001   

Testosterone (nmol/L)        

Observed 
group 

2.069 
± 

0.899 

1.931 
± 

1.931** 

1.977 
± 

0.9052 

1.773 
± 

0.8488*** 

1.869 
± 

1.333 

F (4,125) = 0.3298; 
p = 0.8575 

0.3654 

Surgery 
group 

2.185 
± 

0.730 

3.644 
± 

1.239**** 

5.915 
± 

2.101**** 

6.444 
± 

2.211**** 

6.667 
± 

2.202**** 

F (4,130) = 32.17; 
p < 0.0001 

<0.0001 

p-value 0.6078 <0.0001 <0.0001 <0.0001 <0.0001   

The data were presented as mean ± SD. The presence of significant differences among means of the groups was determined by 
one-way ANOVA followed by Newman-Keul’s test as post hoc. Significantly different from baseline (Ctrl): *p < 0.05, **p < 0.01, 
***p < 0.001 by Newman-Keuls test. 
 

 

Figure 3. Mean difference in the hormones for each of the groups; data presented as means ± standard error of mean. (a) For the 
observed group; (b) For the surgery group. 

 
(p < 0.0001) through to 48 months (p < 0.0001) whilst serum FSH (baseline: 
24.28 ± 7.001) and LH (baseline: 12.46 ± 4.207) decreased significantly (p < 
0.0001) throughout the 48 months of follow-up. On the other hand, the baseline 
serum testosterone was 2.069 ± 0.899 but reduced in 12 months (p = 0.001) and 
36 months (p < 0.0001) whilst serum FSH (baseline: 23.30 ± 8.642) and LH 
(baseline: 11.21 ± 3.168) continued to increase (p < 0.0001) for the 48 months of 
follow-up in the observed group (Table 5). 

For the one-way ANOVA statistics, serum FSH increased significantly (p < 
0.05) in the observed group for every 12 months of follow-up through to the 48 
months, but the group means did not vary statistically (F (4,125) = 0.7348, p = 
0.5699; p-trend = 0.0949). However, after 48 months of follow-up, the serum 
FSH values were significantly lowered and the linear trend indicated a significant 
reduction (F (4,130) = 14.99, p < 0.0001; p-trend < 0.001) for each year among 
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participants who had the surgery. The serum lutropin (luteinizing hormones) 
generally showed a significant difference between the observed group and the 
varicocelectomy group. Luteinizing hormones (LH) significantly (F (4,125) = 
3.823, p = 0.0058) increased in the observed group with the linear trend showing 
the rise (p-trend = 0.002) but decreased (F (4,130) = 19.80, p < 0.0001) in the 
operated group with a lowered linear trend (p < 0.0001). Furthermore, total tes-
tosterone increased significantly (F (4,130) = 32.17, p < 0.0001) in the operated 
group with a linear trend (p < 0.0001) depicting the increase but was moderately 
decreased in the observed group although this was not statistically significant 
(Table 5). 

3.5. Comparison of Overall Percentage Change in Gonadal  
Function over 48 Months Follow-Up 

As shown in Figure 4, the baseline serum total testosterone (p = 6078), serum 
FSH (p = 6522) and LH (p = 6078) did not vary significantly among the two 
groups (Figure 4(a)). However, a 76.3% increase in testosterone was observed in 
12 months, 194.0% in 24 months, 221.0% in 36 months, and 231.9% increase in 
48 months among participants who had surgery compared with a percentage 
reduction in the observed group. The percentage variations between these two 
groups were statistically significant (Figure 4(b)). 

A significant (p < 0.0001) reduction in FSH was observed in the surgery group 
over the 48 months with the percentage change of 14.7% in 12 months, 29.9% in 
24 months, 33.8% in 36 months, and 40.8% in 48 months. While a steady in-
crease in FSH in the observed group with a percentage change of 8.6%, 13.2%, 
18.1%, and 20.6% in the first year, second, third, and fourth-year respectively 
(Figure 4(c)). 

Again, LH reduced significantly (p < 0.0001) in the surgery group with the 
change of 21.8% in 12 months, 31.0% in 24 months, 32.4% in 36 months, and 
36.4% in 48 months. Whilst among the observed group, LH increased with a 
change from the baseline values of 8.6% in 12 months, 23.4% in 24 months, 
30.2% in 36 months, and 39.8% in 48 months (Figure 4(d)). 

3.6. Comparison of Annual Percentage Change in Gonadal  
Function over the 48 Months Follow-Up 

A comparison of annual percentage change in the gonadal function between the 
two groups is shown in Figure 5. Among participants who had undergone vari-
cocelectomy, serum total testosterone increased by 76.3% in the first year from 
the baseline, reduced to 69.7% in the second year, and 11.2% in the third year 
and further to 5.2% in the fourth year. While in the observed group, a decrease 
of 6.3% was observed in year one, an increase to 3.1% annually from the first 
year, then a decrease to 10.2% in the third year and finally increase to 0.3% in 
the fourth year. The annual variations in percentage change were statistically 
significant (p < 0.05) (Figure 5(a)). 
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Figure 4. Comparison of overall percentage change in gonadal function between the observed group and operated group over 48 
months. (a) = a graph of mean values of total testosterone, FSH, and LH between the two groups; (b) = a graph % change in Tes-
tosterone; (c) = a graph % change FSH; and (d) = a graph % change in LH. Data presented as group means (SEM). Significantly 
different between observed group and the surgery group at: *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. 
 

 

Figure 5. Comparison of annual percentage change in gonadal function between the observed group and operated group. (a) = a 
graph of Annual % change in Testosterone; (b) = a graph of Annual % change in FSH; (c) = a graph of Annual % change in LH 
respectively. Data presented as group means (SEM). Significantly different between observed group and surgery group at: *p < 
0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. 
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As shown in Figure 5(b), serum FSH decreased by 14.7% in the first year 
from the baseline, decreased further by 17.5% in the second year, an annual de-
crease of 4.6% in the third year, and in the fourth year, a downward increase by 
9.9% in the surgery group. In the observed group, a percentage change of 8.6 was 
observed in year one, 3.8% in year two, 4.0% in year three, and finally to 2.3% in 
year four (Figure 5(b)). 

In the surgery group, serum LH had reduced significantly by 21.8% in the first 
year, and a year after, changed to 12.5%, further reduced by 1.3% in the third 
year, and finally to 5.4% in the fourth year. Whilst in the observed group, a per-
centage change of 8.6% in the first year was observed, then increase to 11.9% the 
following year, 6.4% in the third year, and further to 8.1% in the fourth year. For 
each year, the percentage change was statistically significant (p < 0.05) (Figure 
5(c)). 

In the surgery group, 5 patients recorded postoperative pain requiring strong 
opioids, 3 patients experienced severe pains that was not relieved by paracetamol 
after 24 hours, and 2 patients had postoperative erythema which was noticed on 
the 3rd and 4th day after the surgery (Table 6). 

4. Discussion 

Erectile dysfunction is commonly reported among mature and aging men [29] 
[30] with an estimated prevalence of 66% among the Ghanaian populace [31] 
and rates varying from 12% to 71% in other parts of the world [32] [33].  

All enrolled participants in this study were clinically diagnosed [23] and con-
firmed with varicocele [26]. Earlier studies have reported extreme rarity of iso-
lated right-sided varicocele with reported incidence rates between 2.5% to 6.5% 
depending on the diagnosis [34] [35]. From the results of this study, 94.0% of the 
respondents by laterality of varicocele were left-sided while the rest were bilater-
al, which finding is in consonance with reported rarity of isolated right-sided va-
ricocele.  

Baseline analysis of the data showed that all the men had sexual dysfunction 
based on the GRISS scale with subscale scores above 5 [21]. We observed im-
proved erectile function among study participants who had undergone varicoce-
lectomy 12 months post-operation. Prior to the surgeries, pre-operative hor-
monal concentrations were recorded which allowed a comparative analysis to 
post-operative hormonal concentrations to reveal improvements in testosterone  
 
Table 6. Post-surgery complications. 

Postoperative complications Frequency (n) Percent (%) 

Postoperative pain 5 9.6 

Severe postoperative pain that was not relieved 
by paracetamol. 

3 5.8 

Postoperative erythema 2 3.8 
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concentration among the surgery group. This finding suggests that induced Ley-
dig cell dysfunction attributed to varicocele can be reversed by varicocelectomy 
which is consistent with reportedly improved erectile function post varicoce-
lectomy by Sathya Srini and Belur Veerachari [19]. The observed improvement 
in total testosterone levels plays an important role in the male sexual characteris-
tics controlling the timing of the erectile process as a function of sexual desire 
[36]. 

There is still a debate on the effect of varicocele on Leydig cell function and 
testosterone biosynthesis. Some researchers have reported no significant effect of 
varicocelectomy on testosterone levels [37] [38] with fewer studies reporting 
significant improvement in gonadal function following varicocelectomy [17] 
[19] [39]. Sathya Srini and Belur Veerachari [19] reported a significant rise in 
serum total testosterone from 1.77 ± 0.18 ng/mL pre-varicocelectomy to 3.01 ± 
0.43 ng/mL 12 months after surgery and this was associated with insignificant 
reductions in serum FSH and LH. Su et al. [17] also found that serum total tes-
tosterone increased post microsurgical varicocelectomy but serum LH and FSH 
levels did not vary.  

Sakamoto and Ogawa [9] reported an association between varicocele and rela-
tive testicular hypotrophy. Patients with severe varicocele showed lower testicu-
lar volume and increased FSH levels [12] and management of the varicocele re-
duced this negative effect [9]. A systematic review and meta-analysis of five stu-
dies including 312 patients by Tian et al. [13] showed that serum FSH levels 
(95% CI: 0.19 - 0.77; p = 0.001) and serum LH levels (95% CI: 0.25 - 0.91; p = 
0.0005) were higher pre-varicocelectomy compared to post-varicocelectomy. In 
this study, serum FSH and serum LH decreased significantly after varicocelect-
omy among the surgery group over the 48 months of follow-up whilst no signif-
icant changes were recorded for respondents in the observed group. The ob-
served percent decrease in FSH and LH could be attributed to negative feedback 
on the hypothalamus-pituitary-gonadal axis as a result of increased serum total 
testosterone stemming from improvements in Leydig cell function. 

Few clinical studies have reported on the effects of varicoceles on serum tes-
tosterone and sexual dysfunction. Comhaire and Vermeulen [40] reported de-
creased testosterone levels and erectile dysfunction in 30% of men with varico-
celes and both symptoms improved after varicocelectomy. In 2011, a study con-
ducted by Tanrikut et al. [41] demonstrated that men with varicocele had lower 
serum total testosterone levels compared with controls, and about 79% of cases 
post-varicocelectomy reported with normal serum total testosterone levels. 
Cayan et al. [42] found that men with varicoceles exhibit decreased free testos-
terone levels and increased plasma FSH levels but after microsurgical varicoce-
lectomy, the total plasma and free testosterone levels significantly increased and 
FSH level decreased which findings are consistent with what is reported in this 
study. 

In a meta-analysis of seven studies involving 712 patients to compare pre-and 
post-surgical serum testosterone levels, Chen et al. [43] found that the mean 
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post-operative serum testosterone concentration improved by 34.3 ng/dL com-
pared with pre-treatment concentrations representing an increase by 105.65 
ng/dL in the hypogonadal men, favoring those who had undergone varicocele 
repair. After the microsurgical sub-inguinal varicocelectomy, sharp increases in 
serum total testosterone by 76.3% in the first year and subsequent, diminishing 
change by 69.7% in the second year, 11.2% in the third year, and 5.2% in the 
fourth year. Contrary to the observations for testosterone concentration, sharp 
decreases in serum FSH and LH (annual percentage change) was observed 
post-operatively. The possible explanation may be due to the fact that within the 
first two years of post-varicocele repair by microsurgical sub-inguinal varicoce-
lectomy, serum testosterone concentration increases whilst serum FSH and LH 
reduce significantly. From the third year, variations in the annual percent 
changes in gonadotropin concentration will be marginal as a result of hormonal 
down regulation. 

The following postoperative complications were observed in the surgery 
group: 1) Postoperative pain requiring strong opioids 5/52 (9.6%); After the 
surgery, all patients received paracetamol 1000 mg tid for 24 hours with the ma-
jority not experiencing pain. However, three patients experienced severe post-
operative pain that was not relieved by paracetamol. They, therefore, were given 
IM Pethidine 50 mg tid to control the pain. 2) Postoperative erythema 2/52 
(3.8%); a mild form of surgical site infection which was noticed on postoperative 
days 3 and 4. Wound swab for culture and sensitivity yielded negative cultures. 
The wound healed spontaneously without the need for antibiotics. 

A major limitation of the study was drop-outs during follow-up, especially 
among the observed group due to the 48 months long (4 years) duration of fol-
low-up. We recommend the use of microsurgical sub-inguinal varicocelectomy 
for similar categories of patients with further studies in large sample sizes to 
provide significant evidence for such therapy.  

5. Conclusion 

Long-standing varicocele may cause Leydig cell damage and this may be seen by 
causing a further decrease in total testosterone and a concomitant rise in fol-
licle-stimulating hormone (FSH) and luteinizing hormone (LH). This study 
found that serum total testosterone, FSH, and LH observed spike changes within 
the first and second year in the surgery group but changes were marginal from 
the third year onwards. Microsurgical sub-inguinal varicocelectomy improved 
serum total testosterone, decrease both serum FSH and LH levels, and improve 
sexual dysfunction in patients reporting with varicocele.  
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Appendix 

QUESTIONNAIRE adopted from Adams et al. [22] 
To be completed by each subject participating in the study 
Tel.: ………………………………............. Code: …………………………….. 
Please tick [√] the appropriate box where applicable 
Pre-assessment check for exclusion in the study 
1) Are you a known hypertensive patient? [ ] Yes [ ] No 
2) Are you a known diabetic patient? [ ] Yes [ ] No 
3) Have you ever been diagnosed of tuberculosis? [ ] Yes [ ] No 
4) Do you have past history of any of this; mumps orchitis, undescended tes-

tis, or orchidectomy? [ ] Yes [ ] No 
5) Are you on/or ever been administered with anti-estrogen and/or testoste-

rone replacement therapy? [ ] Yes [ ] No 
Sociodemographic characteristics of study participants 
1) Age: …………………………………… 
2) Sex: [ ] male [ ] female 
3) Marital status [ ] single [ ] married [ ] divorced [ ] widowed 
4) Highest Education level [ ] none [ ] primary [ ] secondary [ ] tertiary 
5) Occupation: [ ] unemployed [ ] trader/self-employed [ ] gainful employed 
6) Ethnicity: [ ] Mole-Dagomba [ ] other ethnic  
Lifestyle 
7) Do you consume alcoholic beverages? [ ] yes [ ] no 
If yes to question 6, how many alcoholic beverages do you consume on an av-

erage per day? [ ] 1 bottle [ ] 2 - 3 bottles [ ] >3 bottles 
8) Do you smoke cigarette? [ ] yes [ ] no 
If yes, [ ] 1 pack/day [ ] 2 pack/day [ ] >2 pack/day 
9) Number of sexual partners? [ ] one [ ] two [ ] three [ ] four [ ] more than 

four 
Anthropometric measurement  
10) Height (cm): i.…………ii………………average (i & ii)…………. 
11) Weight (kg): i.…………ii………………average (i & ii)…………. 
12) BMI (kg/m2): i.…………ii………………average (i & ii)…………. 
13) body fat (%): i.…………ii………………average (i & ii)…………. 
14) Muscle mass (%): i.…………ii………………average (i & ii)……….  
15) Visceral fat: i.…………ii………………average (i & ii)…………. 
Blood pressure measurement  
16) SBP (mmHg): i.…………ii………………average (i & ii)…………. 
17) DBP (mmHg): i.…………ii………………average (i & ii)…………. 
18) Pulse (beat/minutes): i.…………ii………average (i & ii)…………. 
Brief Medical history  
19) How long have you and partner been trying to conceive with unprotected 

sexual intercourse? 
Months: ………….. Years: …………… 
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20) Have you ever had a pregnancy with your current partner? [ ] Yes [ ] No 
If yes to question 10, how many pregnancies? ………… 
How many did your partner successfully give birth to? ….... 
21) Have you ever had a pregnancy with another partner? [ ] Yes [ ] No 
If yes to question 11, how many pregnancies? ………… 
How many did your partner successfully give birth to? ….... 
22) If you have children, how many are boy ………… 
And how many are girls? ……………….. 
23) Has your current partner ever been pregnant with another partner? [ ] Yes 

[ ] No 
If yes to question 13, 
How many pregnancies? ………… 
How many did your partner successfully give birth to? ….... 
24) Have you had any problems with erection? [ ] Yes [ ] No 
25) How often do you have sex with your partner? 
per/day ………………. per/week ………………. per/month ………………. 
26) Have you ever been treated for a sexually transmitted infection? [ ] Yes [ ] 

No 
If yes, what infection? ……………..…… when?.............................. 
27) Did you ever have a surgery where your testes’ was brought into the scro-

tum when you were a child? [ ] Yes [ ] No 
If so, did it affect your testes? ………...... which sides(s)? ……………………. 
28) Did you ever have a surgery of your testes? [ ] Yes [ ] No 
If so, did it affect your testes? ………….. which side(s)? ……………………. 
Post-surgery questions (Please tick [√] the appropriate box where appli-

cable) 
29) Have you had any problems with erection post-surgery? [ ] Yes [ ] No 
30) Have you started having sexual intercourse with your partner? [ ] Yes [ ] 

No 
31) How often do you have sex with your partner? 
per/day ……………….. per/week ………………..per/month ……………….. 
32) Do you use lubricant(s) during sexual activity? [ ] Yes [ ] No 
If so, what type/brand? ……………….. 
33) Are you currently taking any medications on a regular basis? [ ] Yes [ ] No 
If so, what medication? ……………….. 
34) Has your current partner complained of not seeing her menses (monthly 

period)? [ ] Yes [ ] No 
If so, when? ……………….. 
35) Is your partner pregnant? [ ] Yes [ ] No 
If so, when did she disclose this information to you? ……………….. 
36) Any other complication(s) after your surgery? …………………………… 
MALE (GRISS-M) QUESTIONAIRE adopted from Rust, J. and S. Go-

lombok [21] 
Instructions: Each question is followed by a series of possible answers: 
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N—NEVER 
H—HARDLY EVER 
O—OCCASIONALLY 
U—USUALLY 
A—ALWAYS 
Read each question carefully and decide which answer best describes the way 

things have been for you recently; then circle the corresponding letter. 
Please answer every question. 
If you are not completely sure which answer is most appropriate, circle the 

answer which you feel is most appropriate. 
Please answer this questionnaire without discussing any of the questions with 

your partner. In order for us to obtain valid information it is important for you 
to answer each question as honestly and as accurately.  
 

1 Do you have sexual intercourse more than twice a week? N H O U A 

2 
Do you find it hard to tell your partner what you like and 
dislike about your sexual relationship? 

N H O U A 

3 Do you become easily sexually aroused? N H O U A 

4 
Are you able to delay ejaculation during intercourse if you 
think you may be "coming" too quickly 

N H O U A 

5 
Are you dissatisfied with the amount of variety in your 
sex life with your partner? 

N H O U A 

6 
Do you dislike stroking and caressing your partner’s 
genitals? 

N H O U A 

7 
Do you become tense and anxious when your partner 
wants to have sex? 

N H O U A 

8 
Do you enjoy having sexual intercourse with your 
partner? 

N H O U A 

9 
Do you ask your partner what she likes and dislikes about 
your sexual relationship? 

N H O U A 

10 Do you fail to get an erection? N H O U A 

11 
Do you feel there is a lack of love and affection in your 
sexual relationship with your partner? 

N H O U A 

12 
Do you enjoy having your penis stroked and caressed by 
your partner? 

N H O U A 

13 Can you avoid ejaculating too quickly during intercourse? N H O U A 

14 Do you try to avoid having sex with your partner? N H O U A 

15 
Do you find your sexual relationship with your partner 
satisfactory? 

N H O U A 

16 Do you get an erection during foreplay with your partner? N H O U A 

17 Are there weeks in which you don’t have sex at all? N H O U A 
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Continued 

18 Do you enjoy mutual masturbation with your partner? N H O U A 

19 
If you want sex with your partner, do you take the 
initiative? 

N H O U A 

20 
Do you dislike being cuddled and caressed by your 
partner? 

N H O U A 

21 Do you have sexual intercourse as often as you would like? N H O U A 

22 Do you refuse to have sex with your partner? N H O U A 

23 Do you lose your erection during intercourse? N H O U A 

24 
Do you ejaculate without wanting to almost as soon as 
your penis enters your partner’s vagina? 

N H O U A 

25 Do you enjoy cuddling and caressing your partner’s body? N H O U A 

26 Do you feel uninterested in sex? N H O U A 

27 
Do you ejaculate by accident just before your penis is 
about to enter your partner’s vagina? 

N H O U A 

28 
Do you have feelings of disgust about what you and your 
partner do during lovemaking? 

N H O U A 

Abbreviations and Acronyms 

ANOVA = Analysis Of Variance 
BMI = Body Mass Index 
DBP = Diastolic Blood Pressure 
FSH = Follicle-Stimulating Hormone 
GRISS = Golombok Rust Inventory of Sexual Satisfaction 
LH = Luteinizing Hormone 
RCT = Randomize Control Trials 
SBP = Systolic Blood Pressure 
SUE = Scrotal Ultrasound Evaluation 
TTH = Tamale Teaching Hospital 
WHO = World Health Organization 

 
 

https://doi.org/10.4236/oju.2022.126031


Open Journal of Urology, 2022, 12, 331-341 
https://www.scirp.org/journal/oju 

ISSN Online: 2160-5629 
ISSN Print: 2160-5440 

 

DOI: 10.4236/oju.2022.126032  Jun. 14, 2022 331 Open Journal of Urology 
 

 
 
 

Laparoscopic Varicocelectomy: Results and 
Outcomes in a Single Center in Cameroon 

Cyril Kamadjou1,2*, Basile Essola2, Divine Eyongeta3, Emmanuel Muhawenimana4,  
Annie Kameni1, Fru Angwafo5 

1Medical and Surgical Center of Urology, Douala, Cameroon 
2Department of Surgery and Specialties, Faculty of Medicine and Pharmaceutical Sciences, University of Douala,  
Douala, Cameroon 
3Department of Surgery, Faculty of Health Sciences, University of Buea, Buea, Cameroon 
4Kigali Teaching Hospital, Kigali, Rwanda 
5Coordinator Urology Residency Program, Faculty of Medicine and Biomedical Sciences, University of Yaoundé 1,  
Yaoundé, Cameroon 

 
 
 

Abstract 
Background and Objective: The optimal treatment for varicocele is still 
controversial. Although there are many treatment methods, none can be con-
sidered as the best therapeutic option. We present our initial laparoscopic va-
ricocelectomy experience by describing the clinical aspects and evaluating the 
outcomes of this surgical procedure at the Centre medico-chirugicale d’urologie 
in Douala, Cameroon. Materials and Methods: This was a retrospective 
study carried out between January 2015 and December 2019 on 35 patients 
with symptomatic varicoceles who were treated for either testicular pain or 
infertility. All surgical procedures were performed via laparoscopy, with liga-
tion of the spermatic vein using a hemlock clip in the retroperitoneal space. 
The patients were followed up for three months after surgery, and data were 
collected and analyzed to obtain results. Results: The study participants were 
aged 16 - 55 years, with a mean age of 36.11 ± 8.45 years. Infertility was the 
main presenting complaint. In 65.7% of cases, varicoceles were bilateral with 
testicular atrophy occurring in 26 patients (74.28%). The surgery duration 
ranged from 14 minutes to 60 minutes, with an average duration of 34.8 mi-
nutes. There was no case of conversion to open surgery. No major complica-
tions were observed and all patients were discharged the day after surgery. 
Three months after surgery, all patients stopped experiencing pain and semen 
parameters improved in 71.42% of the study participants, with 42.82% of 
them impregnating their partners. Conclusion: Laparoscopic varicocelecto-
my is efficient, less time-consuming, with minimal postoperative complica-
tions. It can be performed easily in the outpatient department.  
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1. Introduction 

The testes, which are the male gonads, are a set of oval-shaped organs located in 
the scrotum. They are suspended in the scrotum by spermatic cords, which are 
cord-like structures that run from the deep inguinal ring down to each testicle. 
The spermatic cord is made up of the vas deferens, the testicular artery, the ar-
tery of the ductus deferens, the cremasteric artery, the pampiniform plexus, the 
genital branch of the genitofemoral nerve, sympathetic and parasympathetic 
nerves, and lymphatic vessels. Venous drainage of the testis is done via the pam-
piniform plexus, which is primarily drained by the testicular and external pu-
dendal veins [1]. Varicocele is a vascular abnormality of the testicular venous 
drainage system. It is better defined as an abnormal venous dilatation and/or 
tortuosity of the pampiniform plexus in the scrotum. It represents the most 
common cause of primary and secondary infertility in men [2]. Varicocele more 
commonly occurs in the left (in 78% - 93% of cases) since the left testicular vein 
is usually 8 - 10 cm longer than its right counterpart [3]. This condition, which is 
a major cause of infertility in men, is present in 19% - 41% of infertile men [4]. It 
is found in 15% of the general population [5], 35% of men with primary infertil-
ity, and 81% of men with secondary infertility [6]. In fact, this condition is often 
diagnosed during routine workup for male infertility. There are no confirmed 
risk factors for this condition; however, Kumanov et al. reported that the inci-
dence of varicocele in adolescents was associated with certain somatometric pa-
rameters, some of which predisposed patients to varicocele (height, penile length, 
and penile circumference) and others that protected them against varicocele 
(weight and BMI) [7]. The etiology of varicocele is said to be multifactorial. The 
anatomic differences in venous drainage between the left and right internal 
spermatic vein (accounting for the predominance of left-sided varicocele), and, 
the incompetence of venous valves resulting in reflux of venous blood and in-
creased hydrostatic pressure are the most quoted theories for varicocele devel-
opment [8]. Physical exertion during puberty may lead to the development of 
varicocele whereas physical exertion at a later age can aggravate the condition 
but does not modify the prevalence of varicocele [9]. Clinically, a varicocele can 
be identified via an increase in the size of the affected testis and a palpable dila-
tation in the pampiniform plexus of the affected testis with or without the help 
of the Valsalva maneuver [10]. Varicoceles could also present with a dull, aching, 
or throbbing pain in the testicle, scrotum, or groin; rarely, it can be acute, sharp, 
or stabbing [11]. Imaging modalities for the diagnosis of varicocele include ul-
trasound, which is the most widely used imaging modality [12], and retrograde 
spermatic venography, which is considered the gold standard for diagnosis [13]. 
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Treatment options for varicoceles include open varicocelectomy performed at 
various anatomical levels, laparoscopic varicocelectomy (which has been proven 
to be a safe and effective treatment for varicoceles), robotic surgery (which was 
introduced recently as an alternative surgical option for varicocelectomy), and 
microsurgical varicocelectomy (which has gained increasing popularity among 
experts in male reproductive medicine as the treatment of choice for varicocele 
because of its superior surgical outcomes [14]. Laparoscopic varicocelectomy has 
been widely used to treat varicoceles, and this technique has been reported to be 
associated with a low incidence of persistent or recurrent hydrocele [15]. Despite 
its numerous advantages, this procedure is not yet common practice in Africa. 
In 2020, Gbenou et al. reported that laparoscopic treatment was done as part of a 
training mission for pediatric surgeons through a European Non-governmental 
organization in two university hospitals in Africa [16]. With time, many surge-
ons and urologists are getting trained in laparoscopic surgery, and laparoscopic 
procedures are becoming common in this part of the globe. In this paper, we 
present our initial laparoscopic varicocelectomy by describing the clinical as-
pects of varicoceles (with a special focus on varicocele-associated pain and the 
effect of varicoceles on sperm quality) and evaluating the outcomes of this sur-
gical procedure at the Centre medico-chirugicale d’urologie in Douala, Came-
roon. 

2. Materials and Methods 

This was a retrospective study carried out at the Centre medico-chirugicale 
d’urologie in Douala, Cameroon. The clinical records of 35 male patients who 
were managed at our center between January 2015 and December 2019 were 
consulted for data collection. We included patients who were diagnosed with va-
ricocele and underwent laparoscopic varicocelectomy and excluded patients with 
incomplete clinical records. The data collected from the patients’ clinical records 
include patients’ ages, professions, initial clinical presentation (testicular pain or 
infertility), laterality (left, right, or bilateral), testicular volume, method of diag-
nosis of varicoceles, varicocele grade, results of semen analyses, surgery dura-
tion, postoperative hospitalization, and postoperative complications. In this 
study, varicoceles were graded using the Dubin and Amelar varicocele grading 
system as shown in Figure 1.  

Laparoscopic varicocelectomy was performed under general anesthesia in all 
cases, with the patients in the supine position. In each case, three trocars were 
used: a 10-mm trocar for the camera that was inserted two finger-breadths above 
the umbilicus and two 5-mm trocars for monopolar pairs of scissors and forceps 
on the upper left iliac fossa and just above the umbilicus. The peritoneum was 
inflated with carbon dioxide using a Veress needle at a pressure of 15 mmHg, 
after which the patient was placed in the Trendelenburg position to expose the 
internal inguinal ring and the varicocele complex. Thereafter, the posterior pa-
rietal peritoneum was incised using a pair of monopolar scissors, which was fol-
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lowed by a dissection of the varicocele with preservation of the spermatic artery. 
Finally, we applied four 5-mm Hemolock clips without sectioning the vessels. 
The visual analog scale (VAS) was used to assess the pain felt by the patients 
during the laparoscopic procedure. This is a horizontal scale graduated from 0 to 
10 that is used for the subjective assessment of pain intensity, with 0 representing no 
pain and 10 representing the highest possible intensity of pain. After the proce-
dure, we monitored all the patients and checked for adverse effects. The out-
come of the intervention was assessed after one month for patients whose pre-
senting complaint was testicular pain (via the visual analog scale) and after three 
months for patients who consulted for primary infertility (via semen analysis) 
(Figure 2 and Figure 3). 
 

 

Figure 1. Dubin and Amelar varicocele grading system. 
 

 

Figure 2. Positions of the trocars during laparoscopic varicocelectomy. 
 

   
(a)                     (b)                      (c) 

Figure 3. Laparoscopic view of the different stages of the procedure: (a): Varicocele com-
plex before dissection; (b): Dissection of the varicocele complex; (c): Hemlock clips on 
varicocele complex. 
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This study was approved by the institutional review board of the Faculty of 
Medicine and Pharmaceutical sciences and the ethics committee of the Centre 
medico-chirugicale d’urologie, Douala, Cameroon. The requirement for patients’ 
informed consent was waived due to the retrospective nature of the study. The 
data collected from patients’ clinical records were entered into Microsoft Excel 
2016 and exported to Epi info 7 for analysis. Continuous data were presented 
using the mean value and standard deviation for normally distributed variables 
and as median values with interquartile ranges for variables with skewed data 
distributions. Values of p < 0.05 were considered statistically significant. 

3. Results 

The ages of the 35 study participants ranged from 16 years to 55 years, with a 
mean value of 36.11 ± 8.45 years. The most represented age group was the 31 - 
40 years age group with 19 (54.29%) participants. Their heights ranged from 170 
cm to 191 cm, with a mean value of 178.6 ± 4.92 cm. Their body weights ranged 
from 63 kg to 121 kg, with a mean value of 87.49 ± 13.47 kg. The BMIs of the 
participants ranged from 21.72 to 37.34, with a mean value of 27.34 ± 3.73 
kg/m2. The presenting complaint was testicular pain in 14 (40.0%) participants 
and infertility in 21 (60.0%) participants. The varicocele was located to the left in 
12 (34.29%) patients and was bilateral in 23 (65.71%) cases; thus, a total of 58 
testes were affected. Of these 58 affected testes, 2 (3.45%) had grade 1 varicocele, 
37 (63.79%) had grade 2 varicocele, and 19 (32.76%) had grade 3 varicocele. In 9 
(25.71%) participants, the two testes had varicoceles of different grades. The 
testes were normal in size in 12 (34.29%) patients while 23 (65.71%) patients had 
testicular atrophy. Out of the 23 patients with testicular atrophy, 11 (47.83%) 
had left testicular atrophy, 4 (17.39%) had right testicular atrophy, and 8 
(34.78%) had bilateral testicular atrophy. Semen analyses were carried out before 
and after the intervention. The pre-intervention analyses revealed that 14 (40%) 
participants had normal semen, 8 (22.86%) participants had azoospermia, 9 
(25.71%) participants had oligoasthenoteratozoospermia, 3 (8.57%) participants 
had oligospermia, while 1 (2.86%) had oligoasthenozoospermia (Table 1). 

The duration of the intervention ranged from 14 minutes to 60 minutes, with 
a median duration of 37 [27 - 44] minutes. The intervention had no complica-
tions in 33 (94.29%) patients; however, one patient (2.86%) ended up with a left 
hydrocele and another one (2.86%) ended up with a right hydrocele. All the pa-
tients felt only mild pain during the laparoscopic procedure, with the VAS score 
being 1/10 in 33 (94.29%) participants and 2/10 in 2 (5.71%) participants. All the 
participants were hospitalized for 24 hours after the intervention. Regarding the 
outcome of the intervention, all the patients whose presenting complaint was 
testicular pain experienced a complete resolution of the pain (VAS score of 0). 
For the 21 patients who consulted for infertility, there was an improvement in 
semen analysis findings in 15 (71.43%) of them, with 9 (42.86%) of them im-
pregnating their spouses by the end of the 3-month follow-up period. However,  
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Table 1. Demographic and clinical characteristics of the study participants. 

VARIABLE FREQUENCY 

Age  

10 - 20 1 (2.86%) 

21 - 30 6 (17.14%) 

31 - 40 19 (54.29%) 

41 - 50 7 (20%) 

51 - 60 2 (5.71%) 

BMI  

18 - 24.9 (Normal) 10 (28.57) 

25 - 29.9 (Overweight) 17 (48.57) 

>30 (Obesity) 8 (22.86%) 

Presenting Complaint  

Testicular pain 14 (40%) 

Infertility 21 (60%) 

Laterality  

Left (unilateral) 12 (34.29%) 

Bilateral 23 (65.71%) 

Grade of Varicocele (n = 58)  

Grade 1 2 (3.45%) 

Grade 2 37 (63.79%) 

Grade 3 19 (32.76%) 

Testicular appearance  

Normal 12 (34.29%) 

Atrophy 23 (65.71%) 

Pre-intervention semen analysis  

Normal semen 14 (40%) 

Azoospermia 8 (22.86%) 

Oligoasthenoteratozoospermia 9 (25.71%) 

Oligoasthenozoospermia 1 (2.86%) 

 
two out of these nine pregnancies occurred via medically assisted reproduction 
(Table 2). 

4. Discussion 

This retrospective study aimed to present our initial laparoscopic varicocelecto-
my experience by describing the clinical aspects and evaluating the outcomes of  
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Table 2. Details and outcomes of the laparoscopic procedure. 

VARIABLE FREQUENCY 

Surgery duration (minutes)  

≤20 5 (14.29%) 

21 - 40 18 (51.42%) 

>40 12 (34.29%) 

Hospitalization duration (hours)  

24 35 (100%) 

Complications  

No 33 (94.29%) 

Yes 2 (5.71%) 

VAS score for pain during procedure  

1 33 (94.29%) 

2 2 (5.71%) 

Postoperative semen analysis  

Normal 20 (57.14%) 

Azoospermia 5 (14.29%) 

Oligoasthenozoospermia 3 (8.57%) 

Oligoasthenoteratozoospermia 9 (25.71%) 

Oligospermia 3 (8.57%) 

Oligoteratozoospermia 1 (2.86%) 

Outcomes of patients with infertility (n = 21)  

Improvement in sperm quality 15 (71.43%) 

Pregnancy 9 (42.86%) 

Outcomes of patients with testicular pain (n = 14)  

Complete resolution of pain 14 (100%) 

 
this surgical procedure at the Centre medico-chirugicale d’urologie in Douala, 
Cameroon. The mean age of our study participants was 36.11 ± 8.45 years, 
which is different from the 25.97 ± 5.7 years reported by Hosseini et al. in 2020. 
This difference could be due to the fact that carried out a comparison of three 
different surgical techniques whereas we studied only one technique [17]. This 
mean age is similar to the 36.3 ± 7.6 years reported by ElBardisi et al. in Qatar in 
2017 [18]. The mean BMI of our study participants was 27.34 ± 3.73 years, 
which is similar to the 21.66 ± 3.21 kg/m2 reported by Bae et al. in 2014 [19]. In 
our study, varicoceles were unilateral in 12 (34.29%) patients and bilateral in 23 
(65.71%) patients, which is different from the 46.43% and 53.57% reported for 
unilateral and bilateral varicoceles, respectively, reported by Besiroglu et al. in 
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2019 [20]. This difference is probably due to the fact that Besiroglu et al. re-
cruited 224 participants in their study while we had only 35 participants in ours. 
Yigal et al. reported that 80.7% of the varicoceles they found in their prospective 
study were bilateral ones [21], which is in line with our findings and further at-
tests to the fact that varicoceles are essentially bilateral. The most common grade 
of varicocele we found in our study was grade 2, which was encountered in 37 
(63.79%) participants. ElBardisi et al. [18] and Besiroglu et al. [20] also identified 
grade 2 as the most common grade in their respective studies. This is probably 
because grade 1 varicoceles are subclinical and can only be palpated when the 
Valsalva maneuver is performed. As such, patients may not realize that it is a 
problem until it has progressed to at least stage 2 when it can be palpated with-
out this maneuver. In our context, many patients do not see it as a problem even 
when it has progressed to grade 2 and only get to realize it when they are inves-
tigating their infertility, as can be seen in our study where 60% of cases were di-
agnosed when the patients had infertility as their presenting complaint. Guo et 
al. reported that up to 30% of all men that were consulted for infertility had va-
ricoceles [22], while Valentino et al. reported that 40% of males with infertility 
had varicoceles [23]. This highlights the fact that the condition is, indeed, a ma-
jor public health problem and that early diagnosis and management are of pa-
ramount importance. Twenty-three (65.71%) of our study participants had tes-
ticular atrophy, which is a finding that has long been associated with varicocele 
[24]. This finding attests to the fact that the condition is usually not diagnosed 
early enough in our context and more work needs to be done to ensure early di-
agnosis and treatment. The median duration of laparoscopic varicocelectomy in 
our study was 37 [27 - 44] minutes. This is a bit longer than the mean surgery 
duration reported by Söylemez et al. in 2012, which was 35.8 ± 9.5 minutes [25]. 
In a comparative study, Shamsa et al. reported that the mean operative times 
were 30.0 ± 5.5 minutes for laparoscopies, 27.0 ± 3.5 minutes for open varicoce-
lectomies under general anesthesia, and 38.0 ± 1.8 minutes for open varicoce-
lectomies under local anesthesia [26]. Our mean surgery duration is probably 
higher because this was our initial experience and we were operating on patients 
who were generally diagnosed late. In our study, no complication was reported 
after laparoscopic varicocelectomy in 33 (94.29%) participants, while 2 (5.71%) 
participants reported hydrocele as a postoperative complication. This finding is 
similar to those of a study by Franco in 2004, who reported that this procedure is 
usually associated with minimal postoperative complications, with hydrocele 
being the main one [27]. Generally, laparoscopic varicocelectomy is an interven-
tion that is usually not associated with a high rate of postoperative complica-
tions. All the patients in our study were hospitalized for just 24 hours, which is 
in line with the report by Chen in 2016 that says all patients that underwent this 
procedure were discharged on the same day [28].  

There was a complete postoperative resolution of testicular pain in all the par-
ticipants of our study who presented with that symptom. This is in line with the 
findings of Maghraby in 2002, who reported complete postoperative pain resolu-
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tion in 84.5% of his study participants [29]. Kachrilas et al. also reported a sig-
nificant improvement in the VAS scores of 87.5% of their study participants af-
ter laparoscopic varicocelectomy in 2014 [30]. In this study, we recorded an im-
provement in semen quality in 15 (71.43%) participants, with 9 (42.86%) partic-
ipants impregnating their spouses by the end of the follow-up period. Similar 
results were reported by Chen in 2016, in which 80% of study participants expe-
rienced improvements in sperm quality and 45% of their wives got pregnant 
[28]. In 2001, Tulloch also reported an improvement in semen quality in 86.67% 
of his study participants after varicocelectomy [31]. This indicates that a 
well-performed varicocelectomy goes a long way to resolve the problem of male 
infertility. 

However, our study had a few limitations. First, the retrospective study design 
we used meant that there was some recall bias. Also, the spouses of the patients 
who consulted for infertility were not investigated, which means that we could 
not say for sure if the men were indeed the partners with the infertility issue in 
such couples. Furthermore, in such resource-limited settings as ours, laparos-
copic procedures are costly and cannot be afforded by the vast majority of the 
population, which explains why our study sample was small. 

5. Conclusion 

Laparoscopic varicocelectomy is an efficient, mini-invasive, comfortable, and 
brief surgical procedure that is capable of addressing the two main issues asso-
ciated with varicoceles, which are testicular pain and infertility. This technique 
also has the advantages of being almost painless, being associated with minimal 
postoperative complications, and requiring no more than 24 hours of postopera-
tive hospitalization.  
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Abstract 
Aim: This study aimed to determine the demographic, clinical, paraclinical, 
therapeutic, and evolutive characteristics of patients with bladder tumors who 
underwent transurethral resection of bladder tumors (TURBT) at a urology 
center in Douala, Cameroon. Patients and Methods: This was a retrospective 
study carried out from 2015 to 2019 on 32 patients with bladder tumors that 
were managed at the Centre medico-chirugical d’urologie in Douala, Came-
roon. The relevant data were obtained from patients’ clinical records. Results: 
A total of 32 patients (25 men and 7 women) aged 29 - 75 years were included 
in this study. The mean age of the study participants was 58.63 ± 11.00 years. 
Among our study participants, there were 10 smokers (31.25%). Eight (25%) 
of them had occupational exposure while 2 (6.25%) had residential exposure 
to bladder cancer. Thirty (93.75%) presented with hematuria, 2 (6.25%) pre-
sented with recurrent urinary tract infections, and 1 (3.13%) presented with 
acute urinary colic. Nineteen (59.38%) of them were anemic, with 4 (12.5%) 
requiring blood transfusions. Twenty-seven (84.38%) of them had peduncu-
lated tumors while 5 (15.62%) had sessile tumors. The tumor diameters 
ranged from 1 cm to 5 cm, with a mean diameter of 2.75 ± 1.22 cm. Complete 
resection was performed in 27 (84.38%) participants while partial resection 
was performed in 5 (15.62%) patients. The early single instillation of intra-
vesical chemotherapy with mitomycin was performed in 8 (25%) patients. 
Only one (3.13%) patient had a postoperative complication, and seven 
(21.88%) patients experienced tumor recurrence and underwent a second 
TURBT. Two (6.25%) of the 32 patients died and 30 (93.75%) survived. Con-
clusion: TURBT is the gold standard method of managing bladder tumors. 
This procedure is at the same time diagnostic and therapeutic for tumors that 
do not invade the walls of the urinary bladder. 
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1. Introduction 

The bladder is a hollow muscular pelvic organ that stores urine briefly before its 
expulsion from the body. Like many organs in the body, the bladder is the seat of 
cancerous processes in the body. Bladder cancer is among the top ten most 
common cancer types in the world, with approximately 550,000 new cases an-
nually [1]. The prevalence of this pathology in men is four times that among 
women [2]. Smoking (tobacco) has been identified as the main risk factor for 
bladder cancer [3]. Other risk factors include aromatic amines [4], polyaromatic 
hydrocarbons [5], and schistosomiasis (bilharziasis) [6]. In the majority of cases, 
painless, macroscopic hematuria is the typical initial symptom of bladder carci-
noma [7]. However, patients with this condition could also present with irrita-
tive symptoms [8]. In patients with the usual signs, symptoms, and risk factors, 
laboratory tests such as urine cytology and imaging tests are performed [9]. 
Emergent technologies in the diagnostics and therapy of superficial bladder car-
cinoma, including fluorescence cystoscopy, can reduce recurrence and progres-
sion rates [10]. Cystoscopy is the principal means of diagnosis and surveillance 
of bladder tumors. It enables experts to classify bladder cancer into muscle-invasive 
bladder cancer (MIBC) and non-muscle-invasive bladder cancer (NMIBC) [11]. 
Open surgery (radical cystectomy) has been known to be the treatment of choice 
for bladder cancer [12]. However, with advancements in technology, laparos-
copic radical cystectomy has been shown to be associated with a lower morbidity 
rate than cystectomy by open surgery. It has also been proven to be associated 
with a more rapid resumption of oral fluid and solid intake as well as a return 
to normal bowel function and shorter hospital stay [13]. Transurethral resec-
tion of bladder tumors (TURBT) is the standard surgical procedure for 
non-muscle invasive bladder cancer. This technique enables the surgeon to not 
only properly visualize but also resect all visible tumors, resect part of the ap-
parently normal mucosa surrounding the tumor, resect the muscle layer at the 
base of the tumor till normal muscle fibers become visible, perform a biopsy of 
the apparently normal urothelium and prostatic urethra, and verify that there 
are no traces of cancerous tissue after the procedure [14]. Thus, the procedure is 
not only diagnostic but also therapeutic. However, in spite of the numerous ad-
vantages of this technique, it is still not a common practice in resource-limited 
settings such as ours. Hence, our study aims to determine the demographic, 
clinical, paraclinical, therapeutic, and evolutive characteristics of patients with 
bladder tumors managed via endoscopic resection at a urology center in Douala, 
Cameroon. 
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2. Patients and Methods 

This was a retrospective study carried out from 2015 to 2019 on 32 patients with 
bladder tumors that were managed at the Centre medico-chirugical d’urologie in 
Douala, Cameroon. The relevant data were obtained from patients’ clinical 
records. We included all patients who were diagnosed with bladder tumors and 
underwent TURBT and excluded all patients with incomplete clinical records. 

The diagnosis was made in all patients via cystoscopy and abdominal compu-
terized tomography, while the nature, grade, and degree of infiltration were de-
termined via endoscopic biopsy and histopathology. The computed tomography 
images and endoscopic views of the bladder tumors are presented in Figures 
1(a)-(d). 

Urinalysis was also performed for all the participants of this study to ensure 
that they had no urinary tract infection (UTI) before going in for the mini-invasive 
procedure. We included all patients with bladder tumors who underwent 
TURBT within the study period at the Centre medico-chirugicale d’urologie in 
Douala and had all the required information in their clinical records. The data 
collected from the patients’ files included age, sex, tobacco consumption (meas-
ured in pack-years), environmental exposure to bladder cancer (residence in 
areas with lakes from where schistosomiasis could be contracted), occupational 
exposure to bladder cancer (professions such as painting, tiling, welding, and  
 

   
(a)                                   (b) 

    
(c)                                   (d) 

Figure 1. Imaging of bladder tumors. (a): computed tomography image of bladder tumor; 
(b): Endoscopic view of carcinoma-in-situ (×50 magnification); (c): Endoscopic view of a 
pedunculated tumor (×50 magnification); (d): Endoscopic view of a sessile tumor (×50 
magnification). 
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motor mechanics that come with a high exposure to aromatic amines), recurrent 
urinary tract infections (together with the culprit pathogens), acute nephritic 
colic (due to the obstruction of the renal pelvis by tumors), hemoglobin level, 
transfusion, the location of the tumors, the type of tumor (pedunculated or ses-
sile), the presence of single or multiple tumors, the histological nature of the 
tumors, the diameters of the tumors, the type of TURBT (partial or complete re-
section), the type of anesthesia used (spinal anesthesia or general anesthesia), 
surgery duration, and the early single instillation of intravesical chemotherapy 
with mitomycin (SIIC, an intravesical therapy that is given to reduce the rate of 
relapse for intermediate tumors and the rate of progression for high-risk tu-
mors). In some of our patients, mitomycin was started early in the postoperative 
period, within two hours of the end of the surgical intervention. This drug was 
given at the highest possible dose (40 mg) in the first 24 hours after the TURBT 
procedure. As required, the pH of the patients’ urine was rendered alkaline be-
fore using this drug. While using this drug, we bore in mind its contraindica-
tions, including macroscopic hematuria and bladder perforation. We also col-
lected data on tumor histology after TURBT, supplementary TURBT for those 
who underwent partial resection the first time, duration of postoperative hospi-
talization, postoperative complications, recurrence (and time-lapse from diag-
nosis to recurrence), and patient outcome (death or life). In this study, we de-
fined anemia as a hemoglobin level of less than 12 g/dL in women and less than 
13 g/dL in men [15] (Figure 2). 

These data were entered into Microsoft excel 2007 and exported to Epi Info 7 
for analysis. Continuous data were presented using the mean value and standard 
deviation for variables with normally distributed data and the median and in-
terquartile range for variables with skewed data distributions. Categorical data 
were presented as frequencies and percentages. This study was approved by the 
institutional review board of the Faculty of Medicine and Pharmaceutical 
Sciences of the University of Douala and the ethics committee of the Centre me-
dico-chirugicale d’urologie in Douala, Cameroon. The requirement for informed 
consent was waived due to the retrospective study design.  
 

  
(a)                                   (b) 

Figure 2. Endoscopic bladder tumor resection. (a): Resection loops; (b): Endoscopic view 
during resection (×50 magnification). 
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3. Results 

In this study, we recruited 32 participants, 25 (78.13%) males and 7 (21.87%) 
females aged 30 - 75 years with a mean age of 58.63 ± 11.00 years. Of the 32 pa-
tients, there were 10 smokers (31.25%) whose ages at onset of smoking ranged 
from 16 years to 30 years, with a mean value of 20.30 ± 4.64 years. The tobacco 
consumption of these smokers ranged from 7 - 58 pack-years, with a median 
value of 24 [10 - 30] pack-years. Eight (25%) of our participants had professional 
exposure while two (6.25%) had residential exposure to bladder cancer since 
they lived around lakes from which they contracted schistosomiasis. The demo-
graphic and social characteristics of the study participants are presented in Ta-
ble 1. 
 
Table 1. Demographic and social profiles of the study participants. 

Variable Frequency (%) 

Age (years)  

30 - 40 2 (6.25) 

41 - 50 6 (18.75) 

51 - 60 8 (25.00) 

61 - 70 12 (37.5) 

>70 4 (12.5) 

Sex  

Male 25 (78.13) 

Female 7 (21.87) 

Smoking  

Yes 10 (31.25) 

No 22 (68.75) 

Age at onset of smoking  

≥20 5 (50) 

<20 5 (50) 

Tobacco consumption (Pack-years)  

≥25 5 (50) 

<25 5 (50) 

Professional exposure  

Yes 8 (25.00) 

No 24 (75.00) 

Residential exposure  

Yes 2 (6.25) 

No 30 (93.75) 
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Of the 32 patients we recruited, 30 (93.75%) had hematuria, two (6.25%) had 
recurrent urinary tract infections, and one (3.13%) had acute nephritic colic. The 
hemoglobin levels of our study participants ranged from 5.5 g/dL to 15 g/dL, 
with a mean level of 11.31 ± 3.40 g/dL. Nineteen (59.38%) of our participants 
were anemic while 13 (40.62%) were not anemic. Four patients (12.5%) had se-
vere anemia and needed blood transfusions of between two and four pints of 
blood, depending on the severity of the anemia. Urinalysis was performed in 
three (9.38%) of our study participants, and the identified germ was E. coli in 
two (66.67%) patients and Pseudomonas aeruginosa in one (33.33%) patient. 
Ultrasonography was carried out in 8 (25%) of our study participants while an-
teroposterior computerized tomography scanning and cystoscopy were per-
formed in all 32 patients. Two (6.25%) of our study participants had bilharziasis 
that occurred as a result of residential exposure. The clinical and paraclinical 
profiles of our study participants are presented in Table 2. 

Twenty-seven (84.38%) participants had pedunculated tumors while 5 
(15.62%) had sessile tumors. Twenty-four patients (75%) had single tumors 
while 8 (25%) had multiple tumors. The diameters of the tumors ranged from 1 
cm to 5 cm with a mean diameter of 2.75 ± 1.22 cm. The tumors were urothelial 
carcinoma in 30 (93.75%) patients and epidermoid carcinoma in 2 (6.25%) pa-
tients. Carcinoma in-situ (CIS) was identified in 3 (9.38%) of our study partici-
pants. The tumors were located at the lateral surfaces of the bladder in 11 
(34.38%) cases, between the bladder’s neck and the prostatic urethra in 6 
(18.75%) cases, at the anterior part of the bladder’s neck in 6 (18.75%) cases, 
between the dome of the bladder and the left lateral surface in 4 (12.5%) cases, 
between the left lateral surface and the anterior part of the bladder in 3 (9.23%) 
cases, between the right meatus and right lateral surface in one (3.13%) case, and 
between the left meatus and the urinary pelvis in one (3.13%) case. The tumor 
characteristics are presented in Table 3. 

All patients in our study underwent transurethral resection of the bladder. 
Twenty-seven (84.38%) patients underwent complete resection while 5 (15.62%) 
underwent partial resection. Spinal anesthesia was used in 26 (81.25%) partici-
pants while general anesthesia was used in 6 (18.75%) participants. Early single 
instillation of intravesical chemotherapy with mitomycin (SIIC) was performed 
in 8 (25%) patients. The duration of the surgical procedure ranged from 20 mi-
nutes to 75 minutes, with a mean value of 47.90 ± 14.80 minutes. Of the five pa-
tients who initially underwent partial TURBT, two (40%) underwent supple-
mentary TURBT. Only one patient (3.13%) developed a postoperative complica-
tion, which was a sub-peritoneal bladder perforation. This complication was 
managed by placing an indwelling urinary catheter for 10 days, after which the 
patient returned to his normal life. The duration of hospitalization ranged from 
1 day to 5 days, with a median duration of 3 [2 - 3.5] days. In 7 (21.88%) of the 
32 patients, the tumors recurred. The time-lapse till recurrence ranged from 133 
days to 337 days, with a median value of 272 [156 - 292] days. The procedure 
was repeated in all patients who experienced recurrence. Two (6.25%) of the 32  
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Table 2. Clinical and paraclinical profiles of our study participants. 

Variable Frequency (%) 

Clinical presentation  

Hematuria 30 (93.75) 

Recurrent UTI 2 (6.25) 

Acute nephritic colic 1 (3.13) 

Anemia  

Yes 19 (59.38) 

No 13 (40.62) 

Transfusion (severe anemia)  

Yes 4 (12.5) 

No 28 (87.5) 

Urinalysis  

Yes 3 (9.38) 

No 29 (90.62) 

Pathogens identified during urinalysis  

E. coli 2 (66.67) 

Pseudomonas aeruginosa 1 (33.33) 

Bilharziasis  

Yes 2 (6.25) 

No 30 (93.75) 

Ultrasonography  

Yes 8 (25.00) 

No 24 (75.00) 

Computed tomography  

Yes 32 (100) 

Cystoscopy  

Yes 32 (100) 

 
Table 3. Characteristics of the tumors. 

Variable Frequency (%) 

Type  

Pedunculated 27 (84.38) 

Recurrent UTI 5 (15.62) 

Histology  

Urothelial carcinoma 30 (93.75) 

Epidermoid carcinoma 2 (6.25) 
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Continued 

Single/Multiple  

Single 24 (75.00) 

Multiple 8 (25.00) 

Tumor diameter (cm)  

1 4 (12.5) 

2 12 (37.5) 

3 8 (25.00) 

4 4 (12.5) 

5 4 (12.5) 

Carcinoma in-situ  

Yes 3 (9.38) 

No 29 (90.62) 

Tumor location  

Left/Right lateral surface 11 (34.38) 

Bladder neck–prostatic urethra 6 (18.75) 

Anterior bladder neck 6 (18.75) 

Dome–left lateral surface 4 (12.5) 

Anterior bladder neck–left lateral surface 3 (9.23) 

Right meatus–right lateral surface 1 (3.13) 

Left meatus–urinary pelvis 1 (3.13) 

 
patients died after surgery, one due to pulmonary embolism and the other due to 
peritoneal carcinomatosis. The follow-up durations of our study participants 
ranged from 149 days to 1422 days, with an average duration of 561.47 days. 
Details of the surgical interventions and outcomes of the patients are presented 
in Table 4. 

After the first surgical intervention, a biopsy with histopathology was carried 
out. Of the 32 patients, two (6.25%) each had tumors of grades T1G1, T1G3, 
T2G3, and TaG1. Eight (25%) patients had tumors of grade TaG2, six (18.75%) 
had tumors of grade T1G2, four (12.5%) had tumors of grade TaG3, three 
(9.38%) had tumors of grade T2G2, while one (3.13%) each had tumors of 
grades T2G1, T1G1 + CIS, and T1G3 + CIS. Of the five patients who initially 
underwent partial TURBT, two (40%) underwent supplementary TURBT, after 
which a second biopsy with histopathology revealed that both patients had tu-
mors of grade T2G2. The seven patients who experienced recurrence underwent 
a repeat TURBT procedure, which was also accompanied by biopsies with his-
topathology. Of these seven, two (28.57%) had tumors of grade T1G2 while each 
(14.29%) of the remaining five had tumors of grades T1G2 + CIS, TaG2, T2G3 + 
CIS, T1G3, and T2G3. The tumor grades after the first and second TURBT pro-
cedures are presented in Table 5. 
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Table 4. Characteristics of surgical interventions and ensuing histopathology. 

Variable Frequency (%) 

Type of resection  

Complete resection 27 (84.38) 

Partial resection 5 (15.62) 

Supplementary resection  

Yes 2 (40.00) 

No 3 (60.00) 

Type of anesthesia  

Spinal 26 (81.25) 

General 6 (18.75) 

SIIC  

Yes 8 (25.00) 

No 24 (75.00) 

Duration of procedure (minutes)  

20 - 30 6 (18.75) 

31 - 40 6 (18.75) 

41 - 50 5 (15.62) 

51 - 60 10 (31.25) 

61 - 70 4 (12.50) 

>70 1 (3.13) 

Postoperative complication  

Yes 1 (3.13) 

No 31 (96.87) 

Duration of hospitalization (Days)  

1 2 (6.25) 

2 11 (34.38) 

3 11 (34.38) 

4 6 (18.75) 

5 2 (6.25) 

Recurrence  

Yes 7 (21.88) 

No 25 (78.12) 

Time-lapse till recurrence (Days)  

≤200 3 (42.86) 

>200 4 (57.14) 
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Continued 

Survival  

Yes 30 (93.75) 

No 6 (6.25) 

Follow-up duration (days)  

≤500 16 (50) 

501 - 1000 12 (37.50) 

>1000 4 (12.50) 

 
Table 5. Tumor grades after first, supplementary, and repeat TURBT procedures. 

Grade Frequency (%) 

First TURBT  

TaG2 8 (25.00) 

TaG3 4 (12.50) 

T1G2 6 (18.75) 

T2G2 3 (9.38) 

T1G1 2 (6.25) 

T1G3 2 (6.25) 

T2G3 2 (6.25) 

TaG1 2 (6.25) 

T1G1 + CIS 1 (3.13) 

T1G3 + CIS 1 (3.13) 

T2G1 1 (3.13) 

Supplementary TURBT  

T2G2 2 (100.00) 

Repeat TURBT  

T1G2 2 (28.57) 

T1G3 + CIS 1 (14.29) 

T1G3 1 (14.29) 

T2G3 1 (14.29) 

T2G3 + CIS 1 (14.29) 

TaG2 1 (14.29) 

4. Discussion 

In this study, we aimed to determine the demographic, clinical, paraclinical, 
therapeutic, and evolutive characteristics of patients with bladder tumors who 
underwent TURBT at a urology center in Douala, Cameroon. We included 32 
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patients with a mean age of 58.63 ± 11.00 years, which is similar to the 62 years 
reported by Uchida et al. [16]. This is only to be expected since bladder cancer is 
predominantly a disease of the elderly, with 90% of diagnoses made in those 
over 55 years [17]. Males constituted 78.13% of our study population, which is in 
line with the fact that they have a threefold to a fourfold higher risk of bladder 
cancer as compared to females [18]. This is logical as men are more exposed to 
the major risk factors for the condition, which include smoking and chemicals 
(occupational exposure to rubber, textiles, paint, and aromatic amines). Smokers 
accounted for 31.25% of our study population, which was expected since smok-
ing is the primary risk factor for bladder cancer [19]. Twenty-five percent of our 
study participants had professional exposure to aromatic amines while 6.25% 
had residential exposure to schistosomiasis. These findings are in line with those 
of Pira et al. who found that professional exposure to aromatic amines predis-
poses to bladder cancer [20] and Zaghloul et al. who identified bilharziasis as a 
risk factor for bladder cancer in 2020 [21]. Hematuria was identified in 93.75% 
of our study participants, with 59.38% of them being anemic. These findings are 
in line with those of Abt et al. who identified hematuria as a common and severe 
symptom of the pathology [22] and Joynson et al. who reported that 52% of their 
study participants were anemic [23]. Bladder cancer has hematuria as its major 
symptom; also, like many other types of cancer, it has anemia as one of its 
long-term complications. In our study, pedunculated tumors accounted for 
84.38% of all tumors. This finding is in line with those of a study by Ishikawa et 
al. in which pedunculated tumors outnumbered sessile tumors by a ratio of more 
than 2:1 [24]. Urothelial carcinoma represented 93.75% of all tumors in our 
study, which is in line with the findings of Tanaka and Sonpavde who reported 
that urothelial carcinoma accounts for more than 90% of cases of bladder cancer 
[25]. The mean tumor diameter in our study was 2.75 ± 1.22 cm, which is similar 
to the findings of Kaynar et al. who reported an overall mean diameter of 2.85 ± 
1.30 cm (the mean diameter of the NMIBC group was 2.1 ± 1.09 cm while that of 
the MIBC group 3.6 ± 1.5 cm). Complete tumor resection was carried out in 
84.38% of our study participants, which is higher than the 67% reported by Pak 
et al. in 2021 [26]. This difference could be accounted for by the fact that Pak et 
al. carried out complete TURBT prior to neoadjuvant chemotherapy whereas 
resection was the only treatment option in our study. They also had a larger 
study sample (93 patients) than we did. In our study, only two of the five pa-
tients who initially underwent partial resection went in for supplementary resec-
tion. This was because the histopathology results after partial resection revealed 
T2 tumors in three of the five patients; as such, these patients had to undergo 
radical cystectomy instead of a supplementary resection. Spinal anesthesia was 
used in 81.25% of our study participants, which is a higher proportion than the 
64.04% reported by Cesur et al. in 2008 [27]. This difference could be explained 
by the fact that some patients who initially underwent epidural anesthesia in 
their study were converted to general anesthesia. The mean surgery time in our 
study was 47.90 ± 14.80 minutes, which is similar to the median time of 40 mi-
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nutes reported by Fukuhara et al. in 2017 [28].  
The rate of postoperative complications in our study was 3.13%, which is low-

er than the 5.8% reported by Matulewicz et al. in 2015 [29]. This difference is 
mainly due to the fact that their study included 10,599 cases of TURBT while 
ours included just 32, which means it was more likely for them to encounter 
more postoperative complications. Moreover, mini-invasive procedures such as 
TURBT are usually associated with such low rates of postoperative complica-
tions as are reported in the above studies. The recurrence rate after TURBT in 
our study was 21.88%, which is similar to the 19.5% reported by Bangash et al. in 
2020 [30]. The high rate of recurrence in our study was probably because, in the 
majority of our patients, the tumors were located at more than one spot, which 
corroborates the findings of Fradet et al. who reported that recurrence is more 
likely to occur in patients with tumors at multiple locations [31]. In our study, 
two patients (6.25%) died after the intervention. This is higher than the 0.1% 
mortality reported by Bansal et al. in 2016 [32]. This difference can be explained 
by the fact that the patients in their study were diagnosed at an earlier stage than 
those in ours, which improved their prognosis. Moreover, of the two deaths we 
recorded, one was due to pulmonary embolism and the other due to peritoneal 
carcinomatosis, and both of these lethal complications could be associated with 
the late diagnosis of the condition in these patients. Also, Bansal et al. studied 
only the complications that occurred within a month after TURBT, whereas our 
average follow-up duration was 561.47 days. Given that our minimum follow-up 
duration was 149 days, it is possible that the postoperative mortality rate would 
have been 0% if our follow-up duration was 30 days. Regarding the histological 
classification of tumors, 71.88% of tumors in our study were of grade G1 - G2, 
which is similar to the 65% reported by Bousted et al. in 2014 [33]. This further 
confirms the fact that most cases of bladder cancer are NMIBC. 

However, our study had certain limitations. First, the retrospective study de-
sign we used comes with recall bias. Secondly, our study sample was small com-
pared to those of other similar studies in the literature. Third, some of our find-
ings, such as the duration of postoperative hospitalization and the postoperative 
mortality rate were skewed by the behaviors and tendencies of patients in our 
context. Firstly, these patients are usually hesitant to return home less than three 
days after mini-invasive surgical procedures for fear of the unknown. Secondly, 
the diagnosis of bladder cancer in our context is usually done at a relatively ad-
vanced stage since patients tend to consult specialists only after exhausting all 
other options such as traditional medicine. More studies with larger samples and 
different study designs should be carried out in the future to further investigate 
our findings. 

5. Conclusion 

TURBT is the gold standard method of managing bladder tumors. It is a rapid 
and efficient procedure that is associated with a short postoperative hospitaliza-
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tion and minimal postoperative complications. This procedure is at the same 
time diagnostic and therapeutic for tumors that do not invade the walls of the 
urinary bladder. The use of this technique should be encouraged even in re-
source-limited settings such as ours for optimal surgical outcomes. 
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Abstract 
Introduction: With the advent of multiparametric MRI (mpMRI), clinicians 
added an important tool for helping to decide whether a man should undergo 
a prostate biopsy. The MRI PI-RADS system stratifies the risk of finding can-
cer on prostate biopsy. PI-RADS 3 lesions often prove to be a diagnostic 
challenge, and many men are advised not to proceed with a biopsy based on 
this finding. The goal of our paper was to evaluate the likelihood of finding 
cancer of clinical significance in this group. Methods: A retrospective 4-year 
data and quality analysis was performed of 312 evaluable men undergoing 
prostate MRI. Of the subset with scores of PI-RADS 3 who underwent biopsy 
(N = 32), 100 percent were biopsied using an MRI-guided fusion technique, 
greatly raising the likelihood that the MRI lesion was, in fact, the area sam-
pled. Results: A total of 34% of the men with PI-RADS 3 lesions were found 
to have Grade Group ≥ 1, with 15.6 % demonstrating Grade Group ≥ 2. In the 
men with cancer, we analyzed and report the relationship to age, ethnicity, 
PSA density, and the presence or absence of cribriform findings. Conclusions: 
We found that many men with PI-RADS 3 findings on multiparametric MRI 
do, in fact, have clinically significant prostate cancer. We suggest that many 
factors (such as rate of rise of PSA over time, family history, and rectal ex-
amination findings) be considered in addition to the MRI PI-RADS score to 
advise whether or not to proceed with a biopsy of the prostate. Our findings, 
from a single, large, community hospital with a diverse ethnic makeup, paral-
lel the findings of large trials done at academic centers of excellence. This de-
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monstrates that comparable diagnostic mpMRI/biopsy quality may be found in 
the community setting.  
 

Keywords 
MeSH Headings: Prostate, Neoplasms, Diagnosis, Magnetic Resonance  
Imaging 

 

1. Introduction 

Urologists face a difficult challenge in deciding who should undergo a biopsy to 
evaluate for prostate cancer. Multiple strategies have evolved to help decide 
when a biopsy of the prostate should be performed. These must be balanced 
against the risks of a biopsy including sepsis, cost, the possibility of false positive 
or negative results, and discomfort. As MRI has become more frequently used as 
a diagnostic adjunct, our group decided to examine more closely the characteristics 
of patients who underwent a prostate biopsy with mpMRI findings of PI-RADS 3. 
Management of this intermediate risk group has proved challenging to many 
clinicians. 

MRI has become an important adjunct in the decision-making process. Ad-
vances including 3 Tesla magnets and improved software have increased the 
sensitivity and specificity of locating likely sites of prostate cancer. The first ver-
sion of the Prostate Imaging-Reporting and Data System (PI-RADS v1) was 
published in 2012. Further refinements have improved accuracy and decreased 
inter-observer variation since. These advances have helped increase the likelih-
ood of tumor detection and staging [1]. The specific definition of the various 
PI-RADS findings are as follows: 

PI-RADS 1: Clinically significant disease is highly unlikely to be present; 
Pi-RADS 2: Clinically significant disease is unlikely to be present; 
PI-RADS 3: Clinically significant Cancer is equivocal (intermediate risk); 
PI-RADS 4: Clinically significant cancer is likely to be present; 
PI-RADS 5: Clinically significant cancer is highly likely to be present. 
The mpMRI can be used to help target a suspicious MRI lesion, maximizing 

the likelihood of the biopsy obtaining tissue from the area of interest [2] [3] [4]. 

2. Materials and Methods 

Exempt status was granted on August 2, 2021, by the Clinical Research Review 
Committee of Lowell General Hospital [5]. After de-identification, a retrospec-
tive analysis was performed of all MRI-fusion guided biopsies performed be-
tween October 16, 2017, and November 15, 2021, numbering 320 in total. Pa-
tients were excluded unless the maximal PI-RADS score was 3 or higher, and 
appropriate follow-up information and demographic data were complete. A total 
of 312 evaluable patients were ultimately included. Data were obtained regarding 
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age, ethnicity, pre-biopsy serum PSA level (ng/ml), maximum PI-RADS score 
obtained on a multiparametric MRI, and calculated PSA density (PSAD) ex-
pressed as ng/ml/cc), and the final pathology results. PSA was determined using 
a Qualigen Therapeutics FastPack PSA system (Qualigen, Carlsbad, CA). If the 
initial PSA at the time of referral came from another institution, it was generally 
repeated using the Qualigen system for consistency. A decision to proceed with 
an mpMRI, and/or ultimately to an MRI-guided prostate fusion biopsy, was made 
by the patient and their Urologist after a discussion of the risks and benefits. All 
Urologists were in the same single specialty department at the hospital. Many 
patients with a PI-RADS 3 finding ultimately elected to not undergo biopsy. This 
report focuses only on the patients who were biopsied.  

MpMRI studies were performed on a Siemens Magnetom Skyra (3 Tesla) de-
vice (Siemens USA, Washington DC), utilizing multiplanar T2W sequences with 
diffusion-weighted imaging and dynamic contrast-enhanced sequences prior to 
and following the intravenous administration of Dotarem without the use of an 
endorectal coil. All studies were read by Radiologists with subspecialty training 
in abdominal imaging. If the decision was made to proceed with an MRI-guided 
fusion biopsy, three-dimensional segmentation of the prostate gland with map-
ping of any prostatic lesions was performed on a separate workstation. All pros-
tate fusion biopsies were performed in a trans-rectal fashion using an ARTEMIS 
3D Semi-Robotic Prostate Fusion Biopsy System (InnoMedicus, Ltd, Switzer-
land) under either general anesthesia or deep sedation by an experienced Urolo-
gist. All specimens were reviewed by several Pathologists. Pathologic findings 
included Gleason score, presence, or absence of perineural invasion, concurrent 
prostatitis, atypical small acinar cell proliferation and presence or absence of 
Gleason 4 pattern cribriform morphology (which suggests a poorer prognosis). 
As the description of cribriform pathology was developed during the study pe-
riod, our Pathologists re-reviewed all the PI-RADS 3 patients whose biopsies 
contained Gleason 4 areas for the presence or absence of cribriform change, al-
lowing a more contemporary comparison between studies obtained early in the 
observation period to later specimens. 

3. Results 

A total of 312 evaluable patients were identified with PI-RADS scores of 3, 4 or 
5, (32 patients with PI-RADS 3, 197 with PI-RADS 4 and 83 with PI-RADS 5). 
Only maximal PI-RADS score were used for analysis. If prostate cancer was 
identified, the highest Gleason score was reported. Many patients had a compo-
nent of benign hyperplasia (BPH) in the transitional zone (not separately re-
ported). Significant BPH is recognized as a possible factor accounting for a 
higher PSA score, as is the presence of prostatitis. In Figure 1, the overall cha-
racteristics of the entire study group are summarized. Note the associated trend 
towards higher average PSA values, higher age, higher PSA density and higher 
likelihood of identifying cancer as the maximal PI-RADS scores increase. 
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We then further analyzed the specific subgroup of patients with a maximal 
MRI finding of PI-RADS 3 as shown in Figure 2 and Figure 3. 

A total of 34% of the patients with PI-RADS 3 were found to have prostate 
cancer ≥ Gleason score 3 + 3) with 15.6% demonstrating Grade Group 2 (Glea-
son grade 3 + 4) or higher on MRI-guided fusion biopsy. Patients having a prior 
diagnosis of prostate cancer in the past on active surveillance and not found to 
have cancer currently (n = 2) were excluded. Twelve out of the 32 patients had 
new findings of cancer: one patient demonstrated Gleason 4 + 4 adenocarcino-
ma, two patients demonstrated Gleason 4 + 3 adenocarcinoma, two patients 
demonstrated Gleason 3 + 4 adenocarcinoma, and seven patients demonstrated 
Gleason 3 + 3 adenocarcinoma (one in active surveillance). Of patients who 
eventually underwent surgical treatment, concordance of the final pathology 
with the preoperative biopsy results was high, although one patient with initial 
Gleason 3 + 3 was upgraded to Gleason 3 + 4. Six patients identified with cancer 
 

 

Figure 1. Overall characteristics of study group. 
 

 

Figure 2. Characteristics of maximum score PI-RADS 3 patients. 
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Figure 3. Management decision as of 2022 for PI-RADS 3 Patients with cancer. 
 
had concurrent findings of prostatitis (see Figure 2), yet their average PSA was 
lower than the group, suggesting that this alone did not prompt the biopsy. Pa-
tients with cancer in the PI-RADS 3 group had a lower PSAD average than those 
without cancer (0.137 (ng/ml/cc) vs 0.21). Four of the twelve cancer patients had 
a family history of prostate cancer, whereas an additional two patients had a 
family history of female breast cancer. Gleason 4 with cribriform morphology 
was not initially reported during the early years of this study but was included in 
the results after pathologic re-review, as it generally conveys a poorer prognosis 
[6]. As regards treatment, as of this writing in 2022 six patients are in active sur-
veillance protocols, three elected to be treated with external beam radiation 
therapy, and three proceeded with robotic assisted laparoscopic prostatectomy. 
As seen in Figure 2, we noted a high correlation with positive biopsy findings in 
the areas identified as PI-RADS 3 (10 of 12). 

4. Discussion 

This project demonstrates our experience in a large community hospital with the 
management of patients with a maximal mpMRI PI-RADS score of 3. This is a 
common finding on MRI, and often presents a challenge for the treating physi-
cian and patient as to whether to proceed with a biopsy. Although our sample 
size is relatively small, we believe that this is the result of progressive stratifica-
tion during the workup process for PSA elevation using mpMRI. Our group of 7 
Urologists in a single large community hospital required 4 years to find 32 cases 
of PI-RADS 3 patients that were biopsied. In many communities based on prior 
studies, the finding of a PI-RADS 3 result typically reduces the likelihood of the 
offer of a biopsy. We believe that this study had to be done in a retrospective fa-
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shion. We did not feel that it would be ethical to perform a prospective study 
where a group of men with PI-RADS 3 would receive a biopsy and then be 
compared to a group that did not. As expected, there appeared to be a significant 
likelihood of finding cancer in patients with mpMRI PI-RADS 4 or 5, and almost 
no patients were reported as PI-RADS 1 or 2. We noted a positive correlation of 
an increased pre-biopsy average PSA of patients with a finding of cancer. Of the 
remaining far smaller group that were found to have PI-RADS 3, and elected to 
proceed with biopsy, we identified a 34% chance of finding any prostate cancer 
in this group, with 5 of the 12 biopsies containing elements of Gleason grade 4 
(Grade Group 2 or higher) (including one with Gleason pattern 4 cribriform 
morphology). Radiologists occasionally report a “predicted PSA” on mpMRI 
reports, based on the measured volume of the prostate, assuming that larger 
glands will likely produce more PSA. (A PSA density (PSAD = PSA/prostate vo-
lume) of 0.12 ng/ml/cc is used to predict the expected PSA score). PSAD has 
been studied as an independent predictor of the likelihood of finding cancer on 
biopsy, with higher values conferring a higher chance of cancer [7] [8] [9]. We 
noted the average PSAD in PI-RADS categories 3, 4 and 5 were higher than the 
“predicted” PSA, confirming this association. Increasing age also predicted a 
higher chance of finding cancer. 

In the interpretation of prostate MRI, the possibility of inter-observer varia-
tion between Radiologists must also be considered. A recent meta-analysis at-
tempted to address this issue, finding good inter-observer agreement in inter-
pretation of PI-RADS scores of 4 or 5, as compared to lesser, but still generally 
acceptable agreement in the interpretation of PI-RADS 3 [10]. We noted a strong 
correlation of positive cancer findings in PI-RADS 3 lesions, suggesting that our 
experience parallels that of centers of excellence.  

The racial composition of our cohort paralleled the surrounding towns. An eth-
nic estimation of the overall geographic study area consists of 54.3% White 
(non-Hispanic), 25.6% Asian, and 18.1% Hispanic. Black or African Americans 
make up a relatively small percentage. In our PI-RADS 3 group, there were 23 
White patients (72%, of whom 9 had cancer), 5 Hispanic men (16%, of whom 3 
had cancer), and 4 Asian men, of whom none had cancer. No Black men in the 
entire study group had a PI-RADS 3 score: however, all 7 Black men in the 
PI-RADS 4 group were found to have cancer, and the average PSA was 11.7, 
which was higher than the overall study population for PI-RADS 4 patients. It is 
unclear whether this suggests a selection bias for Black men being referred for 
Urologic consultation until their average PSA is higher than the rest of the pop-
ulation or other unidentified factors. One Black man had a PIRADS score of 5 
and was also found to have cancer on biopsy.  

For clinicians, several challenges exist. While many organizations advocate 
some form of screening for prostate cancer (at least with a PSA test) for patients 
between the approximate ages of 50 and 70 - 75, the best methods for this are 
debated. Another challenge is deciding which cancers are “clinically insignifi-
cant” (i.e. unlikely to cause harm to the individual during their lifespan) and 
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which are “clinically significant” (i.e. likely to progress and produce morbidity 
or mortality during their lifetime). It is this latter group that should be offered 
treatment for cancer. Many men are now in active surveillance protocols, in 
which definitive treatment for the prostate cancer is not immediately undertaken 
unless evidence of clinical progression is noted. Routine follow up biopsies or 
follow up pelvic MRI) are frequently used to evaluate for the possibility of pro-
gression, in which case definitive treatment may be started. Prior studies have 
suggested that cancers identified on biopsies done for patients with a maximum 
score of PI-RADS 3 are associated with a low likelihood of clinically significant 
prostate cancer, defined as Gleason score 3 + 3 (Grade Group 1) [11]. Recently, 
however, several groups have questioned this, suggesting that clinically impor-
tant prostate cancers may be missed with such an approach, particularly if other 
risk factors are present (older age, smaller median prostate size (which would 
correlate with a higher PSAD, such as found in our study) [12] [13]. These stu-
dies suggest that the size of the MRI-identified lesion did not have a positive 
correlation with the likelihood of finding cancer. These authors have called into 
question the frequent practice of not performing a biopsy for PI-RADS 3 lesions, 
finding that a higher than previously reported incidence of clinically significant 
prostate cancer may in fact be present. Findings of clinically significant prostate 
cancer (defined here as Grade group ≥ 2) may range as high as 27% for a first 
biopsy [10] [11]. Our data finds a significant percentage of all-grade prostate 
cancers (34%) in this group, with 5 of the 12 positive biopsies in the PI-RADS 3 
group demonstrating a Gleason score of ≥6 (i.e. ≥Grade Group 2). This equates 
to the finding of “clinically significant” prostate cancer in 15.6% of all PI-RADS 
3 findings on MRI.  

The use of MRI will likely continue to increase, both at academic and com-
munity hospitals. This will lead to more findings of PI-RADS 3 cases, challeng-
ing Urologists who need to educate patients on the implications. 

The newer literature has begun to suggest that the widespread practice of not 
offering a biopsy to a man with a PI-RADS 3 lesion may be short sighted, and 
that there are patients in this group that harbor clinically significant prostate 
cancer-thus excluding them from diagnosis simply based on an “equivocal” 
PI-RADS score. This may be an incorrect approach without including other fac-
tors that may favor a biopsy—PSA density is one such example [14]. We believe 
that our study is the only one of its kind that employed MRI-fusion guided biop-
sies for 100% of the study group, increasing the likelihood that the significant le-
sions identified on imaging were in fact the tissue that was sampled.  

Finally, we note that most of the Urology practiced around the world is per-
formed by community Urologists, and our large community hospital experience 
should add to the world’s experience with this challenging diagnosis and man-
agement. 

5. Conclusion 

Our findings, as well as the evolving literature, suggest that only performing a 
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prostate biopsy on an MRI PI-RADS finding of 4 or 5 may miss some men who 
have clinically significant (i.e. Grade Group 2 or higher) prostate cancer. An indi-
vidualized approach is highly advised, utilizing as many additional decision making 
factors as possible. 
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Abstract 
Objective: Detrusor hyperactivity with impaired contractility (DHIC) is not 
an uncommon bladder disorder, and is often difficult to treat. Therefore, us-
ing a rat model featuring both urinary frequency and residual urine, we in-
vestigated whether an anticholinergic agent (solifenacin) or a β3-agonist (mi-
rabegron) is more suitable to combine with distigmine to treat DHIC. Me-
thods: The partial bladder outlet obstruction (BOO) rat model was used. Rats 
were treated for 2 weeks: BOO/Solifenacin group was treated with 0.1 mg/kg 
solifenacin (n = 8), BOO/Mirabegron group was treated with 1 mg/kg mira-
begron (n = 8), BOO/- group was not drug-treated but was given distilled 
water (n = 8), and the control group was also given distilled water (n = 8). 
Then the urethral ligature was removed under urethane anesthesia, and con-
tinuous cystometry was performed to evaluate bladder function. Baseline 
measurements were taken, then distigmine was administered to all groups, 
and cystometry was performed again to measure changes in bladder function. 
Results: Residual volumes increased in the BOO/- group, and the detrusor 
contractions were more frequent than that of the control group. Solifenacin 
treatment did not influence changes, except for threshold pressure, to any 
cystometric measurements. However, mirabegron treatment decreased the 
residual volume and residual volume rate; it also decreased detrusor contrac-
tion frequency similar to measurements obtained from the control group. 
Distigmine treatment enhanced detrusor contractions, which resulted in less 
residual volume, and decreased detrusor contraction frequency in the BOO 
model. Conclusions: The combination of distigmine and mirabegron was 
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determined to be a better treatment than the combination of distigmine and 
solifenacin for DHIC.  
 

Keywords 
Bladder Outlet Obstruction, Detrusor Hyperactivity with Impaired  
Contractility, Distigmine, Mirabegron, Solifenacin 

 

1. Introduction 

Detrusor hyperactivity with impaired contractility (DHIC) is not an uncommon 
bladder disorder, which occurs when the detrusor muscle is both overactive 
during the storage phase and underactive during the voiding phase in the same 
patient. DHIC is typically diagnosed in patients with bladder outlet obstruction 
(BOO), enlarged prostates, diabetes, or spinal cord injuries [1] [2] [3], and is of-
ten difficult to treat. The treatment for overactive detrusors involves antimusca-
rinic agents [4] [5]; while α1-blockers and/or cholinesterase inhibitors are used 
to treat underactive detrusors [6] [7]. However, it is challenging to treat DHIC 
patients who have both overactive bladder (OAB) and a large residual urine vo-
lume; treatment with anticholinergic agents sometimes results in a further in-
crease of residual urine or even urinary retention. If an α1-blocker drug is not 
sufficiently effective for reducing the residual urine volume [8], then adding a 
cholinesterase inhibitor, such as distigmine bromide (distigmine), should be 
considered. Physicians may be hesitant to combine an anticholinergic drug and a 
cholinesterase inhibitor for an overactive and underactive detrusor. However, in 
a previously published study, treating rats with spinal cord injuries using a com-
bination of distigmine and the antimuscarinic agent (propiverine hydrochloride) 
increased detrusor activity in the voiding phase and decreased detrusor activity 
during the storage phase [9]. 

In addition to anticholinergic agents, a β3-agonist (mirabegron) is prescribed 
for overactive detrusor treatment [10] [11]. Mirabegron has a high-binding agonist 
affinity for β3-adrenoceptors in the bladder, which signals the relaxation of the 
detrusor muscle to reduce OAB symptoms. β3-adrenoceptors are also present in 
the urethra [12], and that mirabegron exhibits not only β3-adrenoceptor agonism 
promoting urethral relaxations, but also selective α1A- and α1D-adrenoceptor 
antagonism [13]. Therefore, we investigated whether an anticholinergic agent 
(solifenacin succinate: solifenacin) [4] [5] or a β3-agonist (mirabegron) [10] [11] 
was more suitable to combine with distigmine for treating DHIC in a rat model 
that featured both urinary frequency and residual urine [14]. 

2. Materials and Methods 

Adult female Sprague-Dawley rats (n = 32) weighing 210 - 240 g were used. 
Twenty-four rats underwent BOO-inducing surgical procedures, as previously 
described [14]. These BOO rats were assigned to 1 of 3 groups: BOO/- group (n 
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= 8), BOO/Solifenacin group (n = 8), and BOO/Mirabegron group (n = 8). The 
remaining 8 rats were anesthetized with 2% isoflurane and underwent sham 
surgery that did not involve tying a 4-0 silk ligature around the urethra (control 
group). After surgery, all rats were given a subcutaneous injection of 30 mg of 
ampicillin. The rats were allowed to recover from surgery for one week before 
treatment began. 

The BOO/Solifenacin group was given an intragastric administration of 0.1 
mg/kg solifenacin (Vesicare® tablet). Rats in the BOO/Mirabegron group re-
ceived intragastric administration of 1 mg/kg mirabegron (Betanis® tablet). The 
dosages were calculated to be similar to those given to patients. For each rat, a 
tablet was dissolved in 1 mL of distilled water and administered via a lavage once 
daily for 2 weeks. The control group and the BOO/- group received intragastric 
administration of 1 mL distilled water once daily for 2 weeks, which was given in 
the same manner as the groups receiving drug-treated water. 

After treatment (3-week postoperatively), the urethral ligature was surgically 
removed under urethane anesthesia (0.3 g/kg, intraperitoneally and 0.9 g/kg, 
subcutaneously; total dose of 1.2 g/kg). This removal of the urethral ligature as-
sumed the administration of an α1 blocker to the obstructed bladder in clinical 
practice. A femoral venous catheter was inserted to administer the distig-
mine-injected treatments. Rats were given 0.05 mL/min physiological saline in-
fusions into the bladder through an urethral catheter (PE-50, Clay-Adams, Par-
sippany, NJ, USA) to perform continuous cystometry, as previously described 
[4]. 

After bladder contractions and fluid voided from the external urethral meatus 
had been stable for at least 30 min, the baseline measurements for detrusor ac-
tivity were measured as listed in Figure 2 and in previously published work [4]. 
After the baseline measurements were taken, 0.1 mg/kg distigmine was injected 
intravenously [4], and we acquired measurements for detrusor activity again and 
recorded the results in Figure 2. 

The study protocol was approved by the President of the University of the 
Ryukyus based on approval from the Institutional Animal Care and Use Com-
mittee (No. A2017011 and A2017190). 

Results were reported as the mean ± standard error of the mean (SEM). Statis-
tical analysis was performed, as we have previously published, using ANOVA, 
Tukey’s multiple comparison tests, and a paired Student’s t-test. A p < 0.05 in-
dicated statistical significance. 

3. Results 

Effects of solifenacin, and mirabegron: After 2 weeks of treatment, we ac-
quired baseline measurements for detrusor activity for the 4 groups of rats. At 
the start of continuous cystometry, many small no-voiding bladder contractions 
were recorded in the BOO/- group. However, within 30 minutes from the start, 
these no-voiding bladder contractions almost disappeared. There were several 
differences observed between the baseline measurements for the BOO/- and 
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control groups. Shorter interval between detrusor contractions, lower threshold 
pressure for inducing detrusor contractions, larger residual volumes, and higher 
residual volume rates were observed in the BOO/- group when compared to the 
control group (Figure 1 and Figure 2). None of the cystometry baseline mea-
surements were significantly different between the BOO/- and BOO/Solifenacin 
groups. The threshold pressure level of the BOO/Solifenacin group was the same 
as that of the control group. When the BOO/- and BOO/Mirabegron groups were 
compared, there were no significant differences in the baseline cystometric mea-
surements between these groups. The BOO/Mirabegron group had reduced bladder 
capacity than the BOO/Solifenacin group; in addition, the BOO/Solifenacin group 
had larger residual volumes. When the control group and the BOO/Mirabegron 
group were compared, there were no significant differences in cystometric base-
line measurements between these groups, except for the threshold pressure. There-
fore, mirabegron treatment decreased outflow resistance either at the bladder 
neck or the urethra in the BOO model. 

Effect of distigmine: After the distigmine treatment, we again acquired mea-
surements for detrusor activity for the 4 groups of rats. In the control group, dis-
tigmine increased baseline bladder pressure, as well as the maximum pressure 
and duration of detrusor contractions, but decreased residual volumes and resi-
dual volume rates without having any influence on bladder capacity. In the 3 
BOO groups, distigmine extended the interval between bladder contractions and 
the duration of detrusor contractions, and also increased the maximum bladder 
contraction pressure; while bladder capacity, residual volumes, and residual vo-
lume rates decreased. Residual volumes and residual volume rates were lower in  
 

 
Figure 1. Representative continuous cystometrograms which were acquired before and after distigmine 
treatment, are shown for the 4 groups in this study: control, BOO/-, BOO/Solifenacin, and BOO/Mirabegron. 
Before: before distigmine treatment, After: after distigmine treatment. 
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Figure 2. Effects of solifenacin and mirabegron on continuous cystometry measurements in the 4 
groups before and after distigmine treatment (n = 8 for each group). BOO/Sol: BOO/Solifenacin, 
BOO/Mir: BOO/Mirabegron, B: before distigmine treatment, A: after distigmine treatment. Mean 
± SEM, *: p < 0.05, **: p < 0.01, ***: p < 0.001 between before and after intravenous injection of 
distigmine in each group. #: p < 0.05, ##: p < 0.01 vs. the control group before or after distigmine 
treatment. $: p < 0.05 between BOO/Solifenacin and BOO/Mirabegron groups before distigmine 
treatment. 

 
the BOO/Mirabegron group than in both the BOO/- and BOO/Solifenacin 
groups. However, none of the differences measured after distigmine were statis-
tically significant among the BOO groups. 
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4. Discussion 

The present rat model of BOO showed an increase of residual volume and per-
cent residual volume without any change of bladder capacity or the duration of 
bladder contractions compared to the control group, resulting in a shorter in-
terval between bladder contractions and a lower threshold pressure inducing 
bladder contraction. Thus, the BOO model induced mild overactive detrusors. 
Administration of solifenacin to BOO rats did not influence any cystometric pa-
rameters except for threshold pressure. The dosage of solifenacin might be low 
for rats. However, administration of mirabegron to BOO rats decreased residual 
volume and residual volume rate, and prolonged the interval between bladder 
contractions to the level of control group. These results suggest that mirabegron 
decreased outflow resistance at the bladder neck or urethra in BOO rats. Ad-
ministration of distigmine prolonged the interval between bladder contractions, 
and decreased residual volume and residual volume rate without any adverse 
consequences, especially in the BOO/Mirabegron group. Therefore, distigmine 
plus mirabegron may be a more suitable combination for overactive bladder as-
sociated with residual urine than distigmine plus solifenacin. 

As an antimuscarinic agent, solifenacin targets the M3 receptors in the blad-
der, which mediate detrusor contractions [15], to ameliorate OAB symptoms in 
patients by significantly decreasing urgency [4] [5]. In addition, others have re-
ported that solifenacin increased bladder capacity in an overactive detrusor rat 
model [16]. It is thought that urgency results from overactivation of afferent 
bladder nerves by adenosine triphosphate (ATP) released from the urothelium 
[17], and solifenacin partly inhibits afferent bladder activity by suppressing 
non-neuronal release of ATP. Clinically, solifenacin ameliorates OAB symptoms 
and particularly achieves a significant decrease of urgency [4] [5] [18]. In con-
trast, β3-adrenoceptor activation in the bladder by mirabegron is known to faci-
litate bladder filling [19] [20]. β3-adrenoceptor agonists have been reported to 
increase bladder capacity without altering residual urine volume [21]. The 
β3-adrenoceptor may be the main receptor facilitating detrusor relaxation [22]. 
In models consisting of both OAB and BOO, detrusor relaxation is stimulated by 
β3-adrenoreceptor agonists, like mirabegron, in a dose-dependent manner [19] 
[23] [24]. Moreover, the β3-adrenoceptor was found to directly inhibit afferent 
nervous activity in rats after spinal cord transection [21]. Thus, both solifenacin 
and mirabegron could be expected to relax bladder smooth muscle and directly 
or indirectly inhibit afferent bladder nervous activity during the storage phase. 

To treat patients who have an underactive detrusor with increased residual 
urine volume, it is necessary to decrease urethral resistance and increase detru-
sor contraction pressure. The urethral closing pressure could be reduced by 
treatment with an adrenergic α1-receptor antagonist [8]. In the present study, 
removal of the urethral ligature prior to cystometry was performed as a treat-
ment similar to reducing urethral resistance with an α1-receptor antagonist. Dis-
tigmine treatment enhanced detrusor contractions by increasing the maximum 
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pressure and length of contractions, which decreased residual urine and extended 
the interval between contractions. Similarly, in a guinea pig model treated with 
distigmine, the pressure for detrusor contractions increased to help alleviate un-
deractive detrusor symptoms, but no changes were observed that might exacer-
bate overactive detrusor symptoms, including urethral closing pressure [25] 
[26]. These results indicate that distigmine corrects detrusor underactivity dur-
ing voiding phase without deteriorating storage phase parameters. Thus, it might 
be logical to use antimuscarinic agents or mirabegron for bladder overactivity 
causing, while employing distigmine to treat bladder underactivity. 

In patients with spinal cord injuries, mirabegron reduced urinary frequency, 
but some patients displayed an exacerbation of urinary incontinence [27]. Recent-
ly, Lee and Kuo reported that mirabegron improved OAB symptoms and de-
creased post-void residual volume in patients with DHIC [28]. β3-adrenoceptors 
are also expressed in the urethra [12], and mirabegron exhibits not only β3- adreno-
ceptor agonism promoting urethral relaxations, but also selective α1A- and 
α1D-adrenoceptor antagonism [13]. In the present study, administration of mira-
begron to BOO rats decreased residual volume and residual volume rate. Thus, 
our findings in the present study suggest that mirabegron decreases outflow re-
sistance at either the bladder neck or the urethra. Although not significantly dif-
ferent, we determined that the residual volumes and residual volume rates tended 
to decrease with the combination of mirabegron and distigmine rather than so-
lifenacin and distigmine. Therefore, a combination treatment of distigmine plus 
mirabegron may be more suitable than a combination treatment of distigmine 
plus solifenacin for overactive detrusor associated with residual urine. It is 
challenging to treat DHIC patients. However, the combination treatment of 
distigmine plus mirabegron during treatment with an adrenergic α1-receptor 
antagonist might improve detrusor overactivity during the collection phase, 
reduce residual urine, and improve lower urinary tract symptoms. 

5. Conclusion 

In conclusion, a combination of distigmine (a cholinesterase inhibitor) and mi-
rabegron (a β3-adrenoreceptor agonist) would be a better treatment for DHIC 
rather than the treatment combination of distigmine and solifenacin (an anti-
muscarinic agent). 
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Abstract 
Trauma to the male genitalia is not very common and mainly affects a young 
population. There is probably a particular instinct in men to defend their ex-
ternal genitalia; indeed, in the flaccid state, the penis is little exposed, and 
fairly well protected and its mobility allows it to move with the impact of 
trauma and thus reduce the vulnating force. Open trauma is rare, as is testi-
cular dislocation, the most common being closed trauma. Testicular trauma 
is an uncommon accident that affects young people. Trauma is most often 
caused by road and traffic accidents. Animal bites are rare, as is genital 
self-mutilation related to a psychiatric disorder. Surgical exploration is the rule 
except in cases of moderate testicular trauma. Our objective was to report our 
experience in an emergency context where treatment is poorly codified and to 
review the literature. We recorded four patients with external genitalia trau-
ma managed in the urology department from April 2013 to March 2022. Our 
patients were children with open genitalia trauma following a traffic accident, 
scrotal injuries were encountered in three patients, and additional penile in-
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juries in one patient. All patients were treated surgically. The follow-up was 
straightforward.  
 
Keywords 
Trauma, Genitalia, Open, Segou 

 

1. Introduction 

Trauma to the male genitalia is uncommon and mainly affects a young popula-
tion [1] [2]. There is probably a particular instinct in men to defend their exter-
nal genitalia; indeed, in the flaccid state, the penis is little exposed, and fairly well 
protected and its mobility allows it to move with the impact of trauma and thus 
reduce the vulnating force. Open trauma is rare, as is testicular dislocation, the 
most common being closed trauma. These genital injuries are a part of urogenital 
trauma. Urogenital trauma is the set of open or closed lesions following an attack 
on the urinary or genital system. The diagnosis of urological lesions is an integral 
part of the systematic lesion assessment, from which this type of patient must 
benefit and which aims to detect all the lesions and their different associations. 
These genito-urinary (urogenital) lesions can be found in the context of poly-
trauma. Trauma in general, which accounts for 9% of mortality worldwide, is a 
public health problem because it leads to approximately 5 million deaths world-
wide and many survivors have after-effects [3]. In France, traumatology is mainly 
represented by closed traumas secondary to public road accidents, falls from great 
heights (voluntary defenestration, leisure or work accidents), or crushing accidents 
(mainly work accidents). These injuries, therefore, occur in patients whose violent 
trauma generates psychological and physical polytrauma [4] [5]. Urogenital trau-
ma is part of physical trauma [6]. 

Testicular trauma is an uncommon accident that affects young people. Trau-
ma is most often caused by road and traffic accidents. Animal bites are rare [7] 
as is genital self-mutilation related to a psychiatric disorder. Surgical exploration 
is the rule except in cases of moderate testicular trauma [1].  

Our aim was to report our experience in the management of open trauma to 
the male genitalia in an emergency setting where treatment is poorly codified 
and to review the literature. 

2. Patients and Observations 

We report the observations of four patients treated in the urology department of 
the Nianankoro Fomba Hospital in Segou between April 2013 and March 2022. 

2.1. Observation 1 

This was a 10-year-old patient admitted to the emergency room 1.5 hours after a 
road traffic accident, who had been thrown and dragged by a motor cultivator with 
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open trauma to the genitalia. Clinical examination revealed a scrotal opening ex-
posing the testicles, a detachment of the skin of the penis from the balanoprepucial 
groove to its root, multiple suprapubic wounds.  

Emergency exploration under anaesthesia revealed a large scrotal wound, fully 
exposed testicles without rupture of the albuginea, without haematoma. 

We performed scrotal trimming, penile trimming and suprapubic lesions in 
the direction of the broken line wounds (Figure 1). 

Peri-operative antibiotic therapy was given with a combination of amoxicillin 
and clavulanic acid. Tetanus serotherapy was administered as well as the booster 
vaccine. 

2 days after the operation, an X-ray of the pelvis revealed a fracture of the left 
ischio-pubic ramus without displacement, which was monitored after advice 
from the orthopaedic surgeon. 

Follow-up was straightforward, and the patient was discharged at D15.  

2.2. Observation 2 

A 12 year old patient admitted to the ward following a cycling accident with a 
fall astride the frame and damaged saddle tip with a large scrotal lesion extend-
ing from the perineum to the root of the penis on the left side. 

On examination, there was no opening of the tunica vaginalis or testicular le-
sions. 

We proceeded to cut and suture the lesion in two planes under general anaesthesia 
(Figure 2). 
 

  
 

  
Figure 1. Investigation of lesions and suture cutting in patient 1. 
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Figure 2. Investigation of lesions and suture cutting in patient 2. 
 

Peri-operative antibiotic therapy was given with a combination of amoxicillin 
and clavulanic acid. Tetanus serotherapy was administered as well as the booster 
vaccine. 

The postoperative course was straightforward, with the patient discharged on 
the second postoperative day. 

2.3. Observation 3 

This was a 13 year old child admitted to the urology department for trauma to 
the bursa. Following a bicycle accident, examination revealed a penetrating ar-
cuate bursal wound on the left side, starting from the perineum and ending at 
the root of the penis. The testicle was not affected as it had been bypassed by the 
injury, however an abrasion of the scrotal skin was noted opposite the testicles 
(Figure 3). The rest of the examination was normal.  

2.4. Observation 4 

This is the case of a 7-year-old patient who was brought to the emergency room 
by his parents for a trauma to the bursa following a bicycle accident. On exami-
nation, there was no notion of initial loss of consciousness. On examination, the 
patient was conscious with a blood pressure of 110/60 mmHg, a temperature of 
37˚C and a scrotal wound of about 2 cm, longitudinal on the right hemi scro-
tum, superficial without testicular involvement (Figure 4). The patient was dis-
charged after 24 hours of observation under paracetamol-based analgesics, and 
the after-effects were simple. 
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Figure 3. Exploration of lesions in patient 3. 
 

 

Figure 4. Exploration of lesions in patient 4. 

3. Discussion 

We have recorded four cases of open trauma of the genitals in 9 years of activity 
in the urology department of the Nianankoro Fomba hospital, which testifies to 
the rarity of these open traumas of the genitals. Unlike a previous study that fo-
cused on urogenital trauma, our study [6] focused only on open genital trauma. 
This previous study, despite taking into account urological lesions in addition to 
genital lesions, reported that urogenital trauma represented 0.2% of all traumas 
with only 60 cases of urogenital trauma out of a total of 2650 patients received 
for trauma over a period of 9 years [6]. And of these urogenital injuries 33.3% 
were open injuries (20 cases) compared to 66.7% for closed injuries [6]. Accord-
ing to other studies, trauma to the genitals is not very common in general [2] 
[8]. Open genital trauma is even less common [1], with closed trauma being the 
most common. Open genital trauma can be open bursal trauma, open penile 
trauma (laceration, zip trauma and amputations), which are less common [2]. In 
our study, all our patients were children.  

The average age of our patients was 10.5 years, the youngest patient was 7 
years old and the oldest 13 years old. 
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The young age of the patients is reported in several series [1] [2]. Our patients 
were cases of open trauma to the genitals, mainly the bursa, with injuries often 
extending to the perineum and penis. The most frequent mechanism of injury 
was a straddle fall on the bicycle frame, landing partly on a damaged saddle, in 
three out of four patients. One case of throwing and then pulling the victim onto 
the road by a motor cultivator was reported. Thus, all our patients were victims 
of road or highway accidents. The predominant role of these accidents in the 
genesis of genital trauma has been reported in several previous studies [8] [9]. In 
our study, the diagnosis was clinical in all our patients and was established by 
physical examination. However, an X-ray of the pelvis revealed an associated 
fracture of the left ischiopubic branch of the pelvis, without displacement, in one 
patient. In the literature, the diagnosis is based mainly on clinical examination, 
which is made difficult by pain and oedema. The role of complementary exami-
nations is not always well defined, but they help in the management, as in the 
case of Doppler ultrasound in closed trauma [10]. Complementary tests are of-
ten not necessary in the management of open trauma [11]. All our patients re-
ceived emergency surgical treatment. 

Emergency treatment is surgical in the majority of cases (1, 2, 4). In the fol-
low-up, the practitioner must be attentive to the after-effects on sexual function 
and fertility (2). 

4. Conclusion 

Open trauma of the genitals is a urological emergency that affects more young 
people. The diagnosis is essentially clinical and the management surgical.  
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