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EFFECTS OF CONVENTIONAL AND OPEN-ENDED
VASECTOMIES ON THE TESTICULAR AND
EPIDIDYMAL STRUCTURES IN RABBITS

ABSTRACT

Background and Objective:

Vasectomy is an effective and one of the most widely used methods of
male contraception; the conventional and open-ended vasectomies are two
major surgical techniques. It is still unclear what effects vasectomy has on
the spermatogenesis in the testis and on the epididymal structures. It has
potential influence on the fertility after reversal of the operation and on the
success rate of artificial fertilization. We previously observed that
vasectomy induced damage to spermatogenesis in rabbits. The damage was
most severe at day 10 after operation, occurring in all the vasectomized
testes, but the damage was less severe 6 or 12 months after operation,
occuring in half of the vasectomized testes. But it was unclear whether the
damage was related to operational trauma or occlusion of the vas deferens.
Comparing the effects of bilateral conventional and open-ended
vasectomies on the testicular and epididymal structures in rabbits, this
study was therefore further undertaken to determine whether the

operational trauma had an impact on the post-operational complications
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and whether the open-ended vasectomy would reduce complications after

vasectomy.

Methods:

l.

Fifty normal male New Zealand white rabbits, aged 4~5 months, were
randomly divided into four groups: bilateral conventional vasectomy
(BCV), in which the testis and vas deferens on each side was exposed
and a segment of the vas was excised with both vasal ends being ligated,;
bilateral open-ended vasectomy (BOEV), in which, after exposure and
transection of the vas as in BCV, the epididymal end of the vas was left
open while the other end ligated; bilateral control operation (BCO), in
which the vas was exposed as in BCV but not cut or ligated; bilateral
sham operation (BSO), in which only a hypodermic cut was performed.
6 animals were included in the BCO group and 13~15 animals in each
of other groups.

Ten days after the four operations (6 animals each group), and 3 months
after BCV, BOEV and BCO (remaining animals), the testis and
epididymis on a randomly chosen side from each animal in the BCO
group and bilateral testes and epididymes from each animal in the other
groups were removed after perfusion with Bouin’s solution.
Hydroxyethyl methacrylate resin-embeded testicular and epididymal
sections (10 um in thickness) were obtained and stained with periodic
acid-Schiff’s reagent and haematoxylin (testis) or haematoxylin alone

7
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(epididymis).
Observe the histology of the testis and epididymis by light microscopy.
Measure the volumes of the seminiferous tubules and the epididymal

duct, and the diameter and length of the seminiferous tubules, using

stereological methods.

Results:

1

The testis and epididymis in the BSO group had normal morphology,
without adhesion with surrounding tissues. In the BCV, BOEV and
BCO groups, however, the testis and epididymis had adhesion with
surrounding tissues to some degree, with some organs being distorted in
shape or becoming smaller in size.

Ten days after operation, marked damages to spermatogenesis were
observed in 2/11 (2 out of 11 testes subjected to the operation in the
BCO group), 4/12 (BCV), 12/12 (BOEV) and 0/6 (BSO) testes. The
damage in the BOEV group was more severe than in other groups.
Three months after operation, marked damages to spermatogenesis
were observed in 9/14 (BCV), 9/13 (BOEV) and 1/9 (BSO) testes. The
spermatogenic damage was seen in more testes and was more severe in
the BCV group at month 3 compared to that at day 10. Three months
after BOEV, the spermatogenic damage recovered in 4/13 testes, but
failed to recover or became more severe in 9/13 testes, in comparison

with the BOEV group at day 10.
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3. The primary characteristics of spermatogenic damage were sloughing
and looser arrangement of spermatogenic cells, especially the advanced
(adluminal) cells, reduction in the numbers of spermatogenic cells and
in the diameters of the tubules, and presence of multi-nucleated and
degenerating spermatogenic cells. Ten days after BSO, BCO, BCV and
BOEYV, the results (mean+SEM) of the testicular volume (cm’) and the
tubule diameter (um) were: 2.14+0.23, 1.74+0.09, 1.57+0.14,
1.15+£0.07 and 181£10, 186+6, 169+8, 130+4, respectively. Three
months after BSO, BCV and BOEYV, the results of the testicular volume
and the tubule diameter were: 2.45+0.10, 1.67+0.24, 1.33+0.18 and
199+6, 158+10, 151%11, respectively.

4. Ten days after operation, BCV had no significant effects on all
quantitative parameters obtained from the epididymis. But the caput
epididymis was atrophied; the volume of the caput and the volume of
the tubules and duct in the caput in the BOEV group were significant
decreased to 57.4% and 36.6% of the BSO group average.

5. Three months after operation, the cauda epididymis showed
spermatozoal stasis and tubular ectasia in BCV and BOEV groups. In
BSO, BCV and BOEV groups, the results (meantSEM) of the cauda
epididymis volume (mm?®) and the cauda tubule volume of (mm®) were:
557430, 832496, 936+65 and 259+36, 566+82, 561+68, respectively.
The caput epididymis was atrophied, and the volumes of caput tubules
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was significant reduced to 63.9% (BCV) and 67.9% (BOEV) of the
BSO group average. No sperm granuloma was seen on the epididymal

sections.

Conclusion:

¥

Spermatogenic damage induced shortly after vasectomy might be
mainly a result of the operational trauma or post-operational
inflammatory irritation, but the long-term effect of vasectomy on
spermatogenesis might be largely a result of vasectomy per se. The
effects of vasectomy on the epididymis included spermatozoal stasis
and duct ectasia in the cauda.

BOEYV was unable to alleviate the spermatogenic damage (in the testis)
or spermatozoal stasis (in the epididymis) induced by vasectomy. And
the damage to spermatogenesis was in fact more severe 10 days after
BOEV. This suggested that BOEV aggravated the spermatogenic
damage due to inflammatory irritation or immunereaction resulting
from spermatozoal extravasation shortly after BOEV, but the damage
recovered to a degree later on with closure of the open end of the vas

due to adhesion with surrounding tissue or self-healing.

Key Words: vasectomy, spermatogenesis, testis, epididymis, rabbit
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