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Abstract Although deteriorating effects of unilateral 
spermatic cord torsion are generally accepted, the mech- 
anism remains controversial. An experimental study was 
performed to evaluate the necessity of testicular and 
spermatogenetic material for contralateral testicular de- 
terioration following unilateral spermatic cord torsion in 
rats. The animals were allocated to four groups: control, 
spermatic cord torsion, subepididymal orchiectomy, and 
spermatic cord torsion 14 days after subepididymal or- 
chiectomy. The testes were removed on the 14th days and 
mean seminiferous tubular diameters and mean testicular 
biopsy scores were determined. Although contralateral 
testicular deterioration was more pronounced in the 
presence of testicular tissue, the absence of testicular tissue 
and/or  spermatogenetic material did not prevent its 
occurrence. This is highly suggestive that autoimmune 
mechanism does not play a role in contralateral testicular 
damage following unilateral spermatic cord torsion. 
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Previous clinical and experimental studies have supported 
the idea that unilateral spermatic cord torsion may cause 
contralateral testicular damage and result in diminished 
fertility [4, 5]. However, explanations regarding the mech- 
anism of contralateral testicular injury are still contro- 
versial. 

One mechanism popularly proposed for contralateral 
testicular injury is an autoimmune phenomenon in which 
spermatogenetic cells enter the circulation after impair- 
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ment of the blood-testis barrier and cause autoimmuniza- 
tion [12, 16]. According to this theory, the presence of a 
testis including spermatogenetic material is essential. On 
the other hand, it is reported that the presence ofipsilateral 
testicular tissue is not necessary for unilateral varicocele to 
reveal harmful effects on contralateral testis [10]. There- 
fore an experimental study was planned to investigate the 
necessity of the presence of ipsilateral testicular tissue for 
contralateral histological deterioration encountered fol- 
lowing unilateral spermatic cord torsion. 

Materials and methods 

Forty-eight adult male albino rats were used for the study. The rats 
were housed in a temperature- and light-controlled environment 
with ad libitum access to water and rat chow. The animals were 
randomly allocated to four experimental groups, each containing 12 
rats. The surgical procedures were performed under ether anesthesia 
employing a sterile technique. Left-sided inguino-scrotal incisions 
were used, and clockwise torsions for 720 ~ were applied. 

Group 1. Control operations to expose the left testes and place a 4/0 
atraumatic silk suture through the tunica albuginea were performed. 
The rats underwent bilateral orchiectomy 14 days after the control 
operations. 

Group 2, Left testes were exposed and twisted. After maintenance of 
the spermatic cord torsion for a 24-h period with a silk suture, the 
testes were untwisted. The rats underwent bilateral orchiectomy 14 
days after detorsion. 

Group 3. The rats underwent left subepididymal orchiectomies. 
Fourteen days after subepididymal orchiectomy, reexploration 
(control operation) was performed. The animals underwent right 
orchiectomies 14 days after the control operations. 

Group 4. The rats underwent left subepididymal orchiectomies. 
Fourteen days after the initial operations, remaining epididymis and 
spermatic cords were twisted. Following 24 h of torsion, epididymis 
and spermatic cords were untwisted. Fourteen days after the 
detorsion period, right orchiectomies were performed. 

Testicular tissues were kept in Bouin's solution for histopathological 
examination. Histopathological evaluation was performed blind by 
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Fig. 1 Normal contralateral testicular architecture characterized by 
complete spermatogenesis 14 days after control operation. Group 1; 
HE, • Fig.2 Histology of contralateral testis 14 days after 
unilateral spermatic cord torsion showing detoriorated testicular 
architecture with tubular atrophy, few spermatocytes and no 
spermatids. Group 2; HE, • Fig. 3 Normal contralateral 
testicnlar histology 14 days after control operation, performed two 
weeks after unilateral subepididymal orchiectomy. Group 3; HE, 
• Fig. 4 Contralateral testicular histology 14 days after uni- 
lateral spermatic cord torsion in the absence of ipsilateral testis 
showing diminished MSTD, many normal spermatids and no 
mature spermatozoa in most tubules. Group 4; HE, • 

Table 1 Comparative mean (_+ SD) seminiferous tubular diameters 
(gin) of left and right testes 

Left testes Right testes 
(p +_ SD) 

Group 1 226.52 + 6.60 222.96 +_ 10.92 
Group 2 _a 164.24 _+ 25.95 
Group 3 223.92 _+ 5.34 222.16 + 15.20 
Group 4 224.84 + 7.73 185.04 + 13.41 

a The testes could not evaluated because of severe necrosis 

the pathologist of the research group. Two criteria consisting of 
mean seminiferous tubular diameters (MSTD) and mean testicular 
biopsy scores (MTBS) were used to evaluate testicular tissues. 

To determine the MSTD, the 25 most nearly circular tubules were 
chosen in each biopsy section, and diameters of the tubules were 
measured using an ocular micrometer and a 10• objective. 

Randomly chosen tubular cross sections with clear lumens were 
used for scoring. Maturity of tubular epithelium was graded using 
the modified Johnson testicular biopsy score [ 13]. Herein 40 tubules 
were scored under 40• objective and a score of 0-10 was given to 
each tubule according to epithelial maturation. 

All measurements were recorded as mean_+ SD. Statistical data 
were evaluated by SYSTAT and SPSS computer programs. Compar- 
isons among the groups were performed with one-way analysis of 

Table 2 Comparative mean (_+ SD) testicular biopsy scores of left 
and right testes 

Left testes Right testes 

Group 1 9.8 _+ 0.4 9.9 _+ 0.3 
Group 2 _a 5.9 _+ 1.4 
Group 3 9.7 _+ 0.5 9.8 _+ 0.4 
Group 4 9.9_+0.3 9.2_+ 1.0 

The testes could not evaluated because of severe necrosis 

variance, and a paired t-test was used to compare left- and right-side 
values. P-values lower than 0.05 were considered to be statistically 
significant. 

Results 

For ty  rats, 10 in each group,  were available for evaluat ion.  
Left (ipsilateral) testes a t rophied fol lowing the exper- 

imenta l  procedure in group 2, and  biopsies f rom remain-  
ing tissues showed necrosis wi thout  any testicular archi- 
tecture. Therefore,  M S T D  and  MTBS of left testes were 
not  available for group 2. 

M S T D  did not  reveal any significant difference 
(P > 0.05) between right and  left testes in groups 1 and  3 
(Table 1). However,  M S T D  of right testes in group 4 were 
significantly lower (P < 0.05) than  the left testicular values 
ob ta ined  from testes before tors ion procedure.  M S T D  of 
right testes were significantly lower (P < 0.05) in groups 2 
and  4 than  in groups 1 and  3. When  the right testes of  
groups 2 and  4 were compared  the values for group 2 were 
found  to be significantly lower (P < 0.05) than  those for 
group 4. 

MTBS of right and  left testes did no t  reveal any 
significant difference (P > 0.05) in groups 1, 3 or 4 (Table 
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2). The MTBS of right testes in group 2 were significantly 
lower (P<0.05)  than those of the right testes of other 
groups (Figs. 1-4). 

Discussion 

Since unilateral testicular pathologies such as torsion, 
non-descent, hemorrhagic necrosis resulting f rom incar- 
cerated hernia and varicocele also affect the contralateral 
testis, a common pathway for contralateral testicular 
deterioration seems possible. 

The contralateral testicular effects of  the above-menti-  
oned pathologies have been investigated separately [10, 
13-15]. The theories proposed include autoimmunity,  
underlying congenital defect affecting the contralateral 
testis and release of acrosomal enzymes [ 12, 16]. Addition- 
ally, recent studies performed by our group have revealed 
a decrease in contralateral testicular blood flow during 
unilateral spermatic cord torsion [11, 15]. Unilateral 
spermatic cord torsion also resulted in elevated levels of  
lactic acid and hypoxanthine in contralateral testicular 
tissue [2]. These findings led us to conclude that contralat- 
eral testicular damage may occur through a reflexive arc 
that results in a decrease in blood flow. 

On the other hand, studies investigating the autoim- 
mune mechanism revealed controversial results [3, 7]. For  
the autoimmune mechanism to be responsible for contral- 
ateral testicular damage, ipsilateral testicular tissue con- 
taining spermatogenetic material would have to exist. 
However,  some reports have suggested that the presence 
of ipsilateral testicular tissue is not mandatory  for varico- 
cele to cause deterioration in the contralateral testis [8, 
10]. Furthermore,  Akgfir et al. suggest that ipsilateral 
testis is not manda tory  for the contralateral biochemical 
changes after unilateral spermatic cord torsion [1]. 

Although contralateral testicular effects of  ipsilateral 
spermatic cord torsion are opposed by some authors [9], it 
is generally accepted that unilateral spermatic cord torsion 
causes contralateral testicular deterioration. The present 
study revealed that ipsilateral spermatic cord torsion 
caused contralateral testicular deterioration by way of 
diminished MSTD and MTBS. 

Subepididymal orchiectomy did not cause any adverse 
effect on the contralateral testis. When the spermatic cord 
and epididymis were twisted in the absence of testicular 
tissue after a few weeks had been allowed for the 
disappearance of spermatogenetic material f rom the epidi- 
dymis [6], contralateral testicular damage also occurred. 
Although MSTD was better than after spermatic cord 
torsion, MSTD was significantly lower after twisting of 
the epididymis and spermatic cord than in controls. 

MTBS did not reveal a significant difference after 
twisting of the epididymis and of the spermatic cord. 
However,  in some testes affected no statistically signifi- 
cant differences were found. 

Spermatic cord torsion in the presence of ipsilateral 
testicular tissue produced more pronounced effects on the 

contralateral testis. Although the contralateral testicular 
effect was not as pronounced, torsion of epididymis and 
spermatic cord also had contralateral deteriorating effects 
in the absence of ipsilateral testicular and/or  spermatoge- 
netic material. 

Therefore, the presence of ipsilateral testicular tissue 
seems not to be essential in the causation of contralateral 
testicular deterioration in the spermatic cord torsion 
model, but does seem to augment such damage. This 
makes mechanisms other than immunological,  e.g., de- 
creased blood flow, more likely for the contralateral 
testicular deterioration encountered following unilateral 
spermatic cord torsion. 
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