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Pathological evaluation of contralateral testis following various
treatment methods for experimental testicular torsion in rats
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Summary: In the research, evaluation of the influences. of the unilateral testicular torsion and different treatment results that
is apphed to the this side. on contralateral testicle is aimed. For this aim. 40 adult (2.5-3 months old) Spraguc Dawlcy rats were
separated randomly (n: 3) into 8 groups. In control group (group 1). the sham operation has been performed on the testicles. in the
group 2 and other groups, the lett testicle has been made as torsion at the 720 degree counterclockwise and lixed (o the scrotum.
Then. the operational attempts like detorsion (group 3. after 24 hours) and orchicctomy (group 4. after 24 hours and group 5. alter 48
hours) and 1n somc groups. intraperitoncal cortisone i addition to the orchiectomy (group 6. after 24 hours and group 8. alier 48
hoursy and detorsion (group 7. alter 24 hours) have been made o this left testicle. All contralateral testicles were taken by the
orchicctomy 4 weeks atter the torsion and evaluated histopathologically. There was degeneration at changing intensity in the all
contralateral testicles exeept the control group. The difterence between the diameters of seminiferous tubules has been accepted as
important except the group 6 and group 7. In these two groups. the contralateral hyperemia. edema and degencration atso were
cvidently Tess. At the accompaniment of these findings. when a pubertial children applied to the clinic it maximuam 24 hours passed
alter the unilateral testicular torsion. it has been concluded that the adding of short term immunotherapy o protect the contralaterad
testicle from the antigenic stimulus is useful. even which treatments that detorsion or orchicctomy were applicd.
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Sicanlarda deneysel testis torsiyonunun ¢esitli sagaltim metodlari ile tedavisi sonrasi kontralateral
testisin patolojik degerlendirilmesi

Ovet: Cahsmada. unilateral testis torsiyonunun ve bu taralta uygulanan degisik sagalnim sonuclanmin karst testise olan
cthilermin degerlendinimesi amaclandi. Bu amagla crigkin (2.5-3 ayhk) 40 adet Sprague Dawley sican rastlanusal olarak 57erli 8
eruba aynldr. Konwrol grubunda (zrup 1) testislere yalancr operasyon (sham) uygulandi. Grup 2 ve diger gruplardi sol testister 720
derece saat yelkovam tersine torsiyone edilip skrotuma tespit edildi. Daha sonra bu testise detorsiyon (grup 3. 24 saal sonra),
arsicktomi (grup 4. 24 saat sonra ve grup 5. 48 saat sonra) ve buazi gruplarda orsicktomiye ck olarak intrapernitoncal hortizon
uygulamalan (grup 6. 24 saat sonra) ve detorsivon gibt operasyonlar yapildi. Tiim kontralateral testisler torsivondan 4 hafta sonra
orsicktomi tle alarak histopatolojik olarak degerlendirildi. Kontrol grubu digindaki titm gruplarda kontralateral testislerde deZisen
siddette dejenerasyon meveutwa. Semmifer wbulus gaplan arasindaki fark, grup 6 ve grup 7 dhiyinda, dnemi bulundu. Bu iki grupta
aynca. Konwralateral hiperemi. odem ve dejencrasyon da belirgin olarak azdi. Bu bulgulanm egliginde unilateral testis torstyont
olusmus ve iizerinden en fazla 24 saal gegmiy pubertal ¢ocuklar klinife bagvurdugunda detorsiyon va da orsicktomiden binisi ile
hirlikic kontralateral testisi antijenik uyandan Korumak igin kisa stireli immunoterapinin tedavive cklenmesinin vararh olucaf
sonucuna varldi,

Anahtar kehimeler: Histopatolop, kontralateral testis, sigan. tesus torsiyonu

Introduction

The testicular torsion is an acute discasc that ap-
pears especially in the male children in the adolescent age
and it appears in 1/4000 between the males, under 25
vears old (15). Although the identifying of the testicular
lorsion is very casy, the period that 1s passing between
the begmning and the treatment of the discasc is very im-
portant (7.12). The alfection of the unilateral testicular
torsion on the contralateral testicle and fertility have been
scarched by several scientists (1.12,15) but there is no
any agreement on the level of these affections and treat-

ment period and type.

There are a controversy between the authors; who
believes an affection to the contralateral testis; about the
affcction mechanisms of contralateral testis afier torsion,
When some authors suggest that this alfection is duce o
decrease of blood flow as a result of sympathic activation
(18), most of the others explain this pathology with im-
munological mechanisms (9.14).

In this study. examination of the affects. of the wni-
lateral testicular torsion and different treatment results
that 1s applied to this side, on the contralateral testicle is

aimed.
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Material and Methods

For this aim, 40 adult (2.5-3 months old) Sprague
Dawley rats were used. The application was performed
on the rats by the permission. no./dated 17/28.11.2000
that was issued by the Ankara University, Faculty of Vele-
rinary Medicine Fthic Commission.

The groups were formed as follows: as the animals
were separated randomly into 8 groups. each group has 5
animals.

Group 1 (control): The left testicles of this group’s
rats were applied the sham operation.

Group 2 (torsion): After the left testicular liberation
at the 720 degree counterclockwise and was fixed to the
scrotum subcutaneously by nonabsorbable sutures. Then.
the serotum was closed by the absorbable suture materi-
als.

Group 3 (torsion/detorsion): The left testicle was
torsioned with the same operational principles of group 2
and the sutures were opened by entering from the same
incision after 24 hours and made detorsion and the scro-
tum was closed by the absorbable suture material.

Group 4 (torsion/orchicctomy after 24 hours): The
Jelt testicle was torsioned with the same operational prin-
ciples of group 2 and the orchicctomy was done by en-
tering from the same incision after 24 hours and the scro-
tum was closed.

Group 5 (torsion/orchicctomy after 48 hours): The
left testicle was torsioned with the same operational prin-
ciples of group 2 and the orchiectomy was done by en-
tering from the same incision after 48 hours and the scro-
tum was closed.

Group 6 (lorsionforchicctomy  after 24 hours/
cortisone): 2mg/kg/day methyl prednisolone has been
given intraperitoneally during 4 weeks to the rats after the
same processes in group 4 were applied.

Group 7 (torsion/detorsion/cortisone): 2mg/kg/day
methyl prednisolone has been given intraperitoneally dur-
ing 4 weceks (o the rats after the same processes in group
3 were applied.

Group 8 (torsion/orchiectomy after 48 hours/
cortisone): 2mg/kg/day methyl prednisolone has been
given intraperitoneally during 4 weeks to the rats after the
same processes in group S were applied.

The operational processes were done by using pen-
tobarbital sodium anecsthesia. The pentobarbital sodium
was given by 26 G insulin injector at the 30 mg/kg dos-
age as intraperitoneally. The drug was effective between
5-15 minutes and its cffect was disappeared after 45-90
minutes. After the local cleaning by povidone 1odine un-
der the anesthesia, the left testicles of the rats were cx-
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plored by the incision. In the control group. after scrotal
incision and liberation of the testis, scrotum was closed
by the absorbable sutures (sham). All rats were pul mto
the separate cages in the first 24 hours after the opera-
tional process and then they were united with therr
groups.

The animals were kept in the cages that was clear. in
27x17x42 cm dimensions, rectangular in shape and its
over was suitable for placing the special water cup and
feedbox and with wire cover in the speciaj lighting condi
tions and room temperature and they were fed by the spe-
cial rat feed. At the end of the 4 weeks, the orchicctomy
was applied on the right testicles of all rats and the cu-
thanasia has been applicd by over dose anesthesia.

The right testicles that were taken by orchicctomy
were fixed in Bouin’s solution. The fixed tissue samples
were blocked in paraffin vax by applying the routine
methods. The sections in 4-6 um thickness that were lak-
en from these blocks, were stained with hematoxylin-
cosin (HE) and cvaluated in light microscope. Each rat’s
body weight and the group averages of the data that be-
longs to the testicle weight were calculated. Ten semi-
nilerous tubules diameters in cach animal were measured
by helping of ocular micromcter in the light microscope
and their averages were taken. These averages were ac-
cepted as data of cach rat. Thus, the average body weight,
testicle weight and data of the seminiferous tubules di-
ameters of 5 rats in cach group have been formed. Krus-
kall-Wallis variance analysis {or the cvaluation of data.
and Whitney-U test for the differention among the group

or groups were used.

Results
Histopathological findings

In contralateral testicles, the histopathological changes
in every case were presented in Table 1, and the average
testicle weight, body weight and seminiferous tubules di-
amcters were presented in Table 2. The histological
changes in all groups were evaluated together. In all
groups except the controls, it was fixed that seminiferous
tubules diameters were getting diminishing and they were
showing a distribution randomly as various dimensions.

In all testicles that belong to the group 1. it was ob-
served that the seminiferous tubules have a regular strue-
ture and normal spermatogencsis (Figure 1).

In group 2, in all testicles except one case, the hy-
peremia in vessels and interstiticl edema in o hght in-
tensity were obscrved. There is a vacuolar and hydropic
degeneration in changing intensity in germinal epithelium

that covers the seminiferous tubules. In some tubules. the
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Table 1. The evaluation of histological findings. + : Light, ++: Medium, +++: Intensive.

Group Annmal no. Hypcremia FEdema Decgencration Spermatogenesis
] | ++
2 +++
3 +++
4 ++
5 ++
2 1 + + ++
2 ++
3 + + ++
4 + + ++ +
5 + + +++ +
3 1 ++ ++ + +
2 + + + +
3 + + + +
4 + + ++ +
5 + + + +
4 ! ++ + + +
2 ++ ++ +
3 ++ +++ ++
4 ++ + +
) + + +++
5 I + + + +
2 ++ ++ +++
3 + ++ +
4. + + + +
5 + + ++
6 | + + + +
2 + + + +
3 + +
4 +
5 +
7 | + +
2 + + + +
3 + +
4 + + ++
5 + + + ++
8 1 + ++
2 ++ +++ +++
3 + + +++
4 + + + +
5 + ++

Table 2. The average seminiferous tubules diameters, average body weight and average testicle weight in the groups.

Group code  Average seminiferous tubules diameter (micron)  Average body weight (gram)  Average testicle weight (gram)
1 197.0 £ 6.670832 229,14 £ 189196 2588 £ 0.115
2 #178.8 + 10076754 220,00 + 16,7827 2490+ 0,117
3 #1774 £6,516134 255.60 + 08,7784 2882+ 0219
4 *160,8 + 7.638063 275.60 £ 16,0144 2998 £ 0.111
5 #*160.2 £ 2,817801 263,80 + (08,5288 3.122£0.103
6 + 1922 + 4973932 237.40 + 07,8269 2.624 = 0.084
7 +193,4 £9,102747 268,20 £ 189196 2.898 £().235
3 *173,8 +9,340236 268,80 + 14,5410 2,420+ 0.216

*n<().05 important (while compared with control group).
+p>(2.05 not important (whilc comparcd with control group).
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Freure 1. Normal testicular tissue and spermatogenesis. Group
I HE x 90,

Figure 2. The degeneration in the germinal epithelium and inter-
siutial edema. Group 2. HE x 90).

eerminal epithelium was completely removed and base-
ment membranes were in a waved appearance (Figure 2).
In only one case, the spermatogenctic activity was ob-
served in a few tubules.

In group 3, there was a vacuolar and hydropic de-
generation in changing intensity in germinal epithelium
that covers the seminiferous tubules and interstitial ede-
ma in a light intensity and the vessels were hyperemic in
the testicles. In all case, the spermatogencsis was ob-
served (Figure 3).

) The vessels of testicles belong to the group 4, were
hyperemic in an advanced level and the interstitial tissue
was edematous in intensive in one case, and light in-
lensive in other cases. The basement membranes were in
waved appearance. The germinal epithelium was re-
moved completely in some seminiferous tubules. In addi-
uon to some degencrative changes, together with sper-
matogenetic activitiy were found in a few tubules in one
case.

The vessels were hyperemic and interstitial tissue
was edematous in appearance in group 5. The de-
generative changes, changing mtensity, in the germinal

cpithelium was observed. In some parts, the tubules di-
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Figure 3. Normal spermatogenesis together with degeneration in
light intensity. Group 3. HE x 380.
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Figurc 4. The untidy appcarance in the seminiterous tubules di-
ameters, the germinal epithelium that covers some tubules are
completely removed. Group 5. HE x 90.

ameters were quite diminished and the basement mem-
branes were in waved appearance (Figure 4). Both in two
cases, there was spermatogenesis in less proportion.

The vessels were hyperemic in a light intensity and
interstitial tissue was edematous in two cases in group 6.
In all seminiferous tubules, there were degencrative
changes in a light intensity. Therc was spermatogenesis in
a less proportion in all cases except two ¢ases.

The vessels were hyperemic in a light intensity and
interstitial tissuc was cdematous and the germinal epi-
thelium had degenerative changes in changing intensity in
three cases in group 7. A few multinuclear grant cells in
the dcgencrated ecpithelia were noticed in one case.
Changing proportions spermatogenesis was observed in
all cases except one.

The vessels were hyperemic in changing intensity
and interstitial tissue was edematous in three cases n
group 8. The degenerative changing as in changes in-
tensity in were obscrved all cases but in (wo cases these
were intensive (Figure 5). The germinal epithelium was
completely removed in some tubules, and there were

large amount of multinuclear giant cells in intensive cases
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Figure 5. The intensive degencration in the germinal epithelium.,
close appearance. Group 8. HE x 380

(Figure 6). The spermatogenesis was in changing pro-

portion except these two intensive cases.

Statistical findings

The difference between the average body weight
and testicle weights in the groups were not important in
the statistical evaluation using with the Kruskall-Wallis
variance analysis. However, the difference between semi-
niferous bules diameters were important.

Whitney-U test was made for the determination of
the differences between groups. The diminishing in the
seminiferous tubules diamcters were found statistically
important according o control group except the 6" and

7H groups.

Discussion and Conclusion

In the unilateral testicle torsion, it was showed sta-
tistically and histopathologically that the contralateral tes-
ticle was effected in changing intensity by the applicd
treatment methods. The testicle torsion is an acute disease
especially seen in the children who are in the puberty. It
is accepted that the unilateral torsion affects the contra-
lateral testicle and fertility (3,10). but there is no any
agrecment on the subject, when this affection starts the
forming after the torsion and how it is and which treat-
ment can be used.

It is recorded that the 4-6 hours torsion period is
cnough to alfect the contralateral testicle (2). In addition,
the torsion degree also is important. In 360 degree tor-
sion, there are medium level pathological changes in tor-
sioned testicle and the full infarct appears after 4 hours
torsion in 720 degree (19).

Nagler and White (14) declared that contralateral
testicular atrophy formed by the torsion is prevented by
orchiectomy, and it is unsuccessful with the detorsion. In
the testicles were applied detorsion, the immunologic re-

action starts by the blood-testicle barrier makes the

Figure 6. The degencration in the germinal cpithchivm. mulu-
nuclear giant cells and intersititial edema. Group 8. HE x 90.

sperms known were perished as a result of ischacmia and
it causes a deformation in contralateral testicle and con-
trary to this, it is declared that there is less changing on
the contralateral testicle, because the source is removed in
them that the orchiectomy has been applied. so there will
not be any immune response (6). It is reported that when
the immunosuppressive treatment is given as anli-
lymphocyte globulin (ALP), it decreases the contralateral
testicular damage but can not remove completely, where-
as ALP + splenectomy prevents completely (14). In addi-
tion, it is suggested that following detorsion, an adjuvant
immunotherapy (hydro-cortisone) in 5 days prevents the
antigenic stimulation (11).

Wallace et al. (20) pointed out that there 1s an im-
pairment in blood-testicle barrier of contralateral testicle
after 7 days of unilateral testicle torsion and while 1gM is
determined, the morphological changes at this level is ina
small level and in the 28" day, 12G took place instead of
IgM and the morphologic impairment became clear. Ko-
sar et al. (9) in a similar study has determined that. the
anti-rat IgG antibodics are contrary to spermatozoa anti-
gen in contralateral testicles tissue 1 month after of de-
torsion.

In addition, Nagler et al. (13) has showed that the
unilateral testicular torsion in immature rats did not make
any testicular damage and did not effect the contralateral
testicle when they are reached to the puberty. The fol-
lowing is its comment: Pre-pubertial lesticular torsion
does not show the same affect as of postpuberual torsion,
so why immunologic stimulate that depends on possibly
sperm antigens and makes changes in the testicle doces not
exist before puberty. Cosentino et al. (5) has also worked
with prepubertial rats and found that while they reached
to the puberty, there is a decreased contralateral sper-
matogenesis as sccondary to the torsion.

In the literature, there are also some publications

that point out the opposite results. In the similar experi-
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mental rescarches. it is not shown the existence of contra-
lateral testicle damage followed by unilateral testicular
torsion (8.17) and it could not found a decrease in semen
parameters (16). In some publications, the immunological
damage in the contralateral testicle after the unilateral tor-
sion. are also not supported (4.8,17).

Qur results were indicated that while the contra-
lateral testicle was compared with the control group, the
unilateral testicle torsion affected the average semi-
niferous tubules diameters by decreasing meaningfully.
The detorsion after 24 hours, orchiectomy after 24 hours,
orchicctomy after 48 hours and orchicctomy+cortisone
after 48 hours treatments of late period treatments that
were applied. aiming to be able to decrease this alfect
were not affective and also in these groups, the conira-
latcral average seminiferous tubules diameters decreased
statistically. But, in the groups (6 and 7) that detorsion or
orchicctomy applied after 24 hours and adding cortisone
treatment during | month. the average scminiferous tu-
hules diameters were close 1o the control group. We sup-
pose that cortisone decreases the immunologic affect in
the treatment. In addition, contralateral testicular hyper-
cmia and edema were clearly less in these groups while 1t
was compared with other groups and the degencration
also was less. The spermatogenesis was observed in all
eroups but deereased clearly when it was compared with
the control group.

As a result, when a pubertial children applied to the
clinic with a unilateral testicle torsion which was formed
maximum 24 hours ago, we proposed that a short term
immunotherapy will be uscful by adding to the trecatment
cven which treatments were applied as detorsion+{ixation
or orchiectomy o protect the contralateral testicle from

the antigenic stimulus.
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