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Abstract 

Background: Varicocele is the collection of dilated veins of pampiniform plexus 

which is the most common cause of infertility occurred in 35-40% of infertile men. 

Despite all the diagnostic tools exist for varicocele diagnosis; still, a physical 

examination is the first step. 

Objective: This study was done to determine the inter-observer agreement on 

varicoceles diagnosis. 

Materials and Methods: In this cross-sectional study, two expert examiners 

evaluated 93 men with infertility, scrotal pain, and enlarged scrotum for the presence 

of varicocele. The urologists examined patients independently in two separate 

rooms. The inter-observer agreement on varicocele grading analyzed by the 

Spearman Rho correlation coefficient. 

Results: The grading of varicocele were similar in 34 (36.5%) and 59 (63.4%) cases 

in the left and right side, respectively with correlation coefficient of 0.65 (0.51-0.75) 

and 0.25 (0.04-0.43), respectively. It implies that inter-observer agreement was 

substantial for left varicocele assessment and moderate for right varicocele 

assessment. 

Conclusion: Physical exam is the essential diagnostic tool for varicocele. As long as 

the observers educated with the same standard method the disagreements reduced to 

the negligible extent. 
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Introduction 

 
aricocele is an abnormal venous 
dilatation in the pampiniform plexus 
that affects about 15% of men. It can 

present with scrotal pain and swelling (1). 
Approximately 40% of marital infertility is due 
to the male factor. Varicocele is the most 
common correctable cause of male infertility, 
which found in 35% of men with primary 
infertility and in 80% with secondary infertility 
)2(. Varicocele is a common pathology of the 
testes characterized by a varicosity of the 
pampiniform venous plexus of the spermatic 
cord, with an average incidence of 14.7% )3(. 
Varicocele is often classified as clinical or 
subclinical. Clinical varicocele is diagnosed 
and graded based on physical examination )4, 
5(.  

Physical examination is subjective and 
depends on the experience of the examiners, 
the body habits of the patient, and the 
contractile state of the scrotum. Some 
previous studies reported the low accuracy of 
physical examination )4, 5(. Several studies 

emphasize the difficulty in diagnosis and 
significant inter-observer variability in 
varicocele examination even when 
experienced urologists perform the physical 
examination (6-13). On the other hand, some 
other study still mentioned the physical 
examination as the most important diagnostic 
tool (14). Although inter-observer variability in 
the evaluation of varicoceles is a commonly 
known pitfall of physical examination, it is 
believed that the clinical evaluation of a 
varicocele depends on the skill of the surgeon.  

This study aims to evaluate the inter-
observer variability in varicocele examination. 

 

Materials and methods 
 
Population and study design 

This is a cross-sectional study conducted 
between January and August of 2014 at Saadi 
Hospital, Shiraz, Iran. In this present study, 
we included 99 men presented with infertility, 
scrotal pain, and enlarged scrotum. Then they 
were examined for the presence of 
varicoceles. Patients with a congenital 
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abnormality, previous urogenital surgery, and 
history of trauma to scrotum were excluded.  
 
Varicocele evaluation 

The clinical diagnosis was established on 
the basis of physical and andrologic 
examinations with an assessment of 
varicocele severity on the Dubin-Amelar 1 to 3 
scale; Grade 1 varicoceles are small and 
detectable only with the Valsalva manoeuver. 
Grade 2 varicoceles are moderate in size and 
are palpable with the patient standing even 
without Valsalva manoeuvre, but are not 
visible. Grade 3 varicoceles are large and 
visible through the scrotal skin, subclinical 
varicoceles are those that are not palpable on 
physical examination and require sonographic 
imaging for diagnosis (12). Subsequently, two 
expert urologists examined participants to 
assess the testis varicocele grading. The 
examination was done independently in two 
separate warm and comfortable rooms. The 
evaluation was done after 5 min standing and 
also during the Valsalva manoeuvre. The 
results were recorded and later compared.  

 
Ethical consideration 

The study has been approved by the Ethics 
Committee of Shiraz University of Medical 
Sciences, Shiraz, Iran (code: IR.SUMS.REC. 
1396.S769). Before enrolment, all participants 
received written and verbal information 
regarding the aims of the current study. And 
sign the informed consent form. 

 
Statistical analysis 

Dates were presented by the number and 
percentage for categorical variables. For data 
analyzing, we use SPSS software (Statistical 
Package for the Social Sciences, Version 
19.0, SPSS Inc, Chicago, Illinois, USA) and 
p<0.05 was considered as the statistical 
significant level. Agreement on the testis 

varicocele grading due to its multi-stage 
pattern, was analyzed with Spearman Rho 
correlation coefficient (r), with the value of -1 
means a perfect negative correlation; very 
poor if r <0.15, poor if 0.15≤ r ≤0.25, moderate 
if 0.25≤ r ≤0.40, substantial if 0.40≤ r ≤0.75, 
and excellent if r >0.75. 

 
Results 

 

This study conducted to evaluate how 
much inter-observer variability in varicocele 
evaluation exists. All of the patients attending 
the infertility clinic with infertility and scrotal 
pain. After excluding six patients of all 99 
cases, 93 patients with the mean age of 31.3 
yr attended in our study. Each man was 
examined by 2 different urologists in separate 
clinic rooms. Examiner 1 reported 82.7% (77 
patients) with left and 35.1% (33 patients) with 
right varicocele while the second examiner 
documented 55.91% (52 patients) with left 
and 31.91% (30 patients) with right varicocele. 

The records of varicocele grading were 

similar in 34 (36.5%)) and 59 (63.4%) of cases 

in the left and right side, respectively (Table I). 

The clinicians were agreed on 12 (29.3%) of 

grade 0 varicocele, 3 (37.5%) of grade 1 

varicocele, 8 (33.3%) of grade 2 varicocele 

and 10 (50%) of grade 3 varicocele in left 

testes. In right testes they were agreed on 48 

(73.8%) participants of varicocele with grade 

0, 10 (47.6%) of varicocele with grade 1, and 

1 (14.3%) of varicocele with grade 3.  

The inter-observer agreement on 

varicocele evaluated by the Spearman Rho 

correlation coefficient that r=0.65 (0.51-0.75) 

and r=0.25 (0.04-0.43) were derived for left 

and right side, respectively. It shows that inter-

observer agreement was substantial for left 

varicocele assessment and moderate for right 

varicocele assessment (Table II). 

 
Table I. Findings of varicocele examination by 2 different examiner 

Examiner 2 

Examiner 1 

Left varicocele assessment (n= 93) 
Grading Grade 0 Grade 1 Grade 2 Grade 3 Total 

Grade 0 12 (29.3) 24 (58.5) 5 (12.2) 0 (0.0) 41 (100.0) 

Grade 1 1 (12.5) 3 (37.5) 4 (50.0) 0 (0.0) 8 (100.0) 
Grade 2 3 (12.5) 9 (37.5) 8 (33.3) 4 (16.7) 24 (100.0) 

Grade 3 0 (0.0) 1 (5.0) 9 (45.0) 10 (50.0) 20 (100.0) 
Right varicocele assessment (n= 94) 

 Grade 0 Grade 1 Grade 3 Total 

Grade 0 48 (73.8) 17 (26.6) 0 (0.0) 65 (100.0) 
Grade 1 11 (52.4) 10 (47.6) 0 (0.0) 21 (100.0) 

Grade 3 3 (42.9) 3 (42.9) 1 (14.3) 7 (100.0) 

Data presented as n (%). 
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Table II. Inter-observer agreement of varicocele assessment  

Assessment Agreement (CI)* Strength Statistic p-value 

Left varicocele  0.65 (0.51-0.75) Substantial Spearman Rho <0.001 

Right varicocele  0.25 (0.04-0.43) Moderate Spearman Rho 0.019 

*: 95%confidence intervals 

 
Discussion 

 

Varicocele is the most common cause of 

infertility in men that can be cured by surgery 

or radiological embolization (14). Despite of 

the various imaging modalities introduction, 

still physical examination mentioned as the 

essential step in varicocele diagnosis and 

screening (15, 16). This study evaluated the 

inter-observer variability in varicocele 

examination, which was substantial for left 

and had moderate strength for right varicocele 

assessment. This contrary difference on 

agreement of right and left varicocele 

indirectly can show the inaccuracy of physical 

examination. 
In the previous study conducted by Shakeri 

and colleagues, we assessed the intra-
observer discrepancies (17). In the present 
study we tried to determine the inter-observer 
disagreements and the examiner dependency 
of varicocele diagnosis and grading. To obtain 
this goal two urologists were selected to exam 
the same patients in the separate room. The 
results showed a significant agreement in 
grading of both right and left varicocele and in 
estimating size of both testes. There was a 
slight difference in similarity of right and left 
varicocele grading in a way that the 
agreement in left side was more significant 
than in right side. The contrary difference is 
present for the size estimating of both testes. 
This may be due to the difference in 
anatomical position of left and right spermatic 
veins.  

Unlike our results, previous study 

conducted by Carlsen and co-workers 

revealed the significant inter and intra-

observer discrepancies in physical 

examination of testes (16). In the mentioned 

study 23 men examined by 9 clinicians from 5 

different countries and 6 of the clinicians 

examined the same patients twice. In the 

repeated examination only 2 examiners’ 

results were the same as previous 

examination.  
Another similar study evaluated the scrotal 

physical exam operated in 37 patients with un-
descendent testis which two observers 

examined the boys. They revealed a complete 
agreement in just 13.5% of the patients (18).  

In the mentioned studies examiners were 
from different countries or may have different 
years of experience and also different degree 
while in our study the examiners were from 
the same country and same university with the 
same years of experience so they have been 
educated the same way. As a result, they 
examine with the same standard method. This 
may explain the difference between studies. 

In our previous study, one urologist 
examine 113 patients twice. The physical 
exam was different in 16.81% of cases and 
we concluded many errors in physical exam 
no matter to the clinicians’ experience and we 
recommended not to decide based on 
physical exam alone (17). In all the studies 
conducted before, and in the present study, 
observers’ awareness of participating in the 
study probably has influenced their 
examinations since they might have examined 
more carefully. 

Some previous studies revealed poor 
accuracy of physical examination in 
comparison to thermography and color 
Doppler ultrasonography especially in 
diagnosis of subclinical varicocele. They have 
recommended color Doppler ultrasonography 
as a screening method (19, 5). On the other 
hand, some other studies reported significant 
inter-ultrasonographer disparities (20). Due to 
controversies in this subject further studies 
should be prepared. 
 

Conclusion 
 

In conclusion based on our results, 
physical examination is the first step and 
essential diagnostic tool in varicocele 
diagnosis. To reduce the inter-observers’ 
disagreement we must standardize and 
coordinate the method of examination. Also 
further studies must be done to eliminate the 
controversies in this subject. 
 

Acknowledgments 
 

The Vice-Chancellery of Research and 
Technology of Shiraz University of Medical 
Sciences financially supported this study.  

 [
 D

O
I:

 1
0.

29
25

2/
ijr

m
.1

6.
10

.6
49

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
64

10
8.

20
18

.1
6.

10
.6

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
rm

.ir
 o

n 
20

25
-1

0-
23

 ]
 

                               3 / 4

http://dx.doi.org/10.29252/ijrm.16.10.649
https://dor.isc.ac/dor/20.1001.1.24764108.2018.16.10.6.9
https://ijrm.ir/article-1-1269-en.html


Shakeri et al 

652                                 International Journal of Reproductive BioMedicine Vol. 16. No. 10. pp: 649-652, October 2018 

Conflict of interest 
 

All authors declare that they have no 
conflict of interest. 

 
References 

 
1. Beddy P, Geoghegan T, Browne RF, Torreggiani 

WC. Testicular varicoceles. Clin Radiol 2005; 60: 
1248-1255. 

2. Jarow, JP. Effects of varicocele on male fertility. Hum 
Reprod Update 2001. 7: 59-64. 

3. Clarke, BG. Incidence of varicocele in normal men 
and among men of different ages. JAMA 1966; 198: 
1121-1122. 

4. Gat Y, Bachar GN, Zukerman Z, Belenky A, 
Gorenish M. Physical examination may miss the 
diagnosis of bilateral varicocele: a comparative study 
of 4 diagnostic modalities. J Urol 2004; 172: 1414-
1417. 

5. Trum JW, Gubler FM, Laan R, Van der Veen F. The 
value of palpation, varicoscreen contact 
thermography and colour Doppler ultrasound in the 
diagnosis of varicocele. Hum Reprod 1996; 11: 

1232-1235. 
6. Dhabuwala CB, Hamid S, Moghissi KS. Clinical 

versus subclinical varicocele: improvement in    
fertility after varicocelectomy. Fertil Steril 1992; 57: 

854-857. 
7. Carlsen E, Andersen AG, Buchreitz L, Jorgensen N, 

Magnus O, Matulevicuus V, et al. Inter-observer 
variation in the results of the clinical andrological 
examination including estimation of testicular size. Int 
J Androl 2000; 23: 248-253. 

8. Hargreave TB, Liakatas J. Physical examination for 
varicocele. Br J Urol 1991; 67: 328. 

9. World Health Organization. Comparison among 
different methods for the diagnosis of varicocele. 
World Health Organization. Fertil Steril 1985; 43: 
575-582. 

10. Petros JA, Andriole GL, Middleton WD, Picus DA. 
Correlation of testicular color Doppler 
ultrasonography, physical examination and 
venography in the detection of left varicoceles in men 
with infertility. J Urol 1991; 145: 785-788. 

11. Cohen J. Weighted kappa: nominal scale agreement 
with provision for scaled disagreement or partial 
credit. Psychol Bull 1968; 70: 213-220. 

12. Landis JR, Koch GG. The measurement of observer 
agreement for categorical data. Biometrics 1977; 33: 
159-174. 

13. Santoro G, Romeo C. Morphological and surgical 
overview of adolescent testis affected by varicocele. 
Scientific World Journal 2013; 2013: 469413-469420.  

14. Cornud F, Belin X, Amar E, Delafontaine D, Helenon 
O, Moreau JF. Varicocele: strategies in diagnosis 
and treatment. Eur Radiol 1999; 9: 536-545. 

15. Belay RE, Huang GO, Shen JK, Ko EY. Diagnosis of 
clinical and subclinical varicocele: how has it 
evolved? Asian J Androl 2016; 18: 182-185.  

16. Carlsen E, Andersen AG, Buchreitz L, Jorgensen N, 
Magnus O, Matulevicuus V, et al. Inter-observer 
variation in the results of the clinical andrological 
examination including estimation of testicular size. Int 
J Androl 2000; 23: 248-253. 

17. Shakeri S, Malekmakan L, Afrasiabi A, Yazdani M, 
Shakeri A, Shakeri A. Intra-observer variation in 
physical examination of varicocele. Int J Current Res 

2014; 6: 9239-9241.  
18. Olsen LH. Inter-observer Variation in Assessment of 

Undescended Testis Analysis of Kappa Statistics as 
a Coefficient of Reliability. Br J Urol 1989; 64: 644-

648. 
19. Pierik FH, Dohler GR, van Muiswinkel JM, Vreeburg 

JT, Weber RF. Is routine scrotal ultrasound 
advantageous in infertile men? J Urol 1999; 162: 

1618-1620. 
20. Sorokin I, Welliver C, Elebyjian L, Feustel PJ, 

McCullough A. Interinstitutional variability in testicular 
volumes and varicocele presence by ultrasound: 
surprising discrepancies and implications for clinical 
decision making. Urology 2015; 85: 1079-1084. 

 

 [
 D

O
I:

 1
0.

29
25

2/
ijr

m
.1

6.
10

.6
49

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
64

10
8.

20
18

.1
6.

10
.6

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
rm

.ir
 o

n 
20

25
-1

0-
23

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               4 / 4

http://dx.doi.org/10.29252/ijrm.16.10.649
https://dor.isc.ac/dor/20.1001.1.24764108.2018.16.10.6.9
https://ijrm.ir/article-1-1269-en.html
http://www.tcpdf.org

