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= Abstract =The contraception practice rate in Korea has steadily increased from 9% in
1964 to 72% in 1987. Accordingly, natural increase rate of population declined from 28.4 per
1,000 in1964 to 12.4 per 1,000 in 1987. Notably in recent years, the acceptance of surgical
contraception services has sharply increased in this country. Now the author analyzes various
factors influencing successful vasectomy based on his experience in performing more than
8,000 vasectomies and 1,000 vasovasostomies during the past 25 years. These various factors
consist of preoperative screening interview, surgical vasectomy technique, vas irrigation techni-
que, open-ended vasectomy, complications from vasectomy, failure of vasectomy, sperm
granuloma formation, spermatogenesis and steroidogenesis after vasectomy, immunological
consequences after vasectomy, prostatic diseases and vasectomy, late post-vasectomy syn-
drome, psychological effects after vasectomy and success rates of vasovasostomy. Besides, the
author makes more comments on the results of the clinical trials on new approaches to
reversible vas occlusion technique with a new device of Intravasal Thread and to reversible
suppression of spermatogenesis with long-acting sex hormones.
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INTRODUCTION

The contraception practice rate in Korea has
steadily increased from 9% in 1964 to 72% in
1987 (population: 41,569,000, 1987). Accordingly,
natural increase population rate declined from 28.4
per 1,000 in 1964 to 12.4 per 1,000 in 1987.
Notably in recent years, the acceptance of surgical
contraception services has sharply increased in this
country. Contraception practice rate of methods
estimated by Ministry of Health and Social Affairs,
Republic of Korea in 1987 is shown as follows: oral
pill, 4.2%; IUD, 7.4%; condome, 7.4%; menstrua-
tion regulation, 9.7%; vasectomy, 10.4%; tubec-
tomy, 33.3%; and no practice, 27.6%.
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Male Surgical Contraception (vasectomy,
male sterilization)

Vasectomy, male sterilization, or male surgical
contraception has been an accepted method of
contraception in Korea since the end of 1962 be-
cause it is effective, safe, simple, and inexpensive
method with few complications. By the end of
1987, about 1,060,000 men were voluntarily
vasectomized through the government aid
(free-service) programme. It is estimated that an
additional 400,000 men underwent the procedure
at their own expense through private practitioners
in this country. Consequently, about 18% of the
married women, 15 to 44 years of age who used
contraception were supposed to rely on the surgical
contraception of their male partners in Korea. The
use of vasectomy for surgical contraceptive pur-
poses has grown rapidly not only in Korea, but also
in other parts of the world as well. It has been



estimated that about 50 million men were using
vasectomy in the world and that more than 8 mil-
lion men underwent vasectomy in the United States
alone (Linnet 1983). According to the Survey of
Family Growth, 15.4% of married eligible women
relied on the sterilization of the male partners in
the States (Kendrick and Rubin 1986). Thus, a
worldwide evaluation of various aspects of vasec-
tomy and a standardized guide directory are
needed for high-quality services of vasectomy to
meet the increasing demands of the procedures.
This report deals with a general evaluation of the
important factors influencing successful vasectomy
with no complication based on the author's experi-
ence in performing more than 8,000 vasectomies
and 1,000 vasovasostomies during the past 25
years at the Department of Urology, Seoul National
University Hospital.

Preoperative screening interview:

Before performing a bilateral partial vasectomy, a
careful preoperative interview of the clients and
their wives were done. The preoperative assess-
ment is to determine the clients fitness for vasec-
tomy and to identify any conditions that may in-
crease the risk of the procedure. The information
and counseling sessions before the surgery in-
cluded explanation of benefits and risks of the pro-
cedure with special attention to their failure rate,
types of postoperative complications, specific long-
term side effects and possibility of reversal opera-
tion. The man should be told that vasectomy does
not affect normal sexual potency, physical and
mental health; “freedom-giver and worry-Killer.”

Surgical technique: The principle of vasectomy
has remained the same since the first operation
was attempted on a man by Lennander in 1894,
but many different techniques have been de-
veloped in an attempt to find simpler and safer
techniques that provide complete protection against
the passage of sperm and improve the chances of
later successful reversibility. Under a local anesthe-
sia, a straight part of the vas deferens is exposed
through a single scrotal median incision and is
bluntly isolated from the surrounding tissues using
Lee's Vasectomy Hook (Lee 1968). The isolated vas
is then treated by tying cut ends of the vas back on
themselves in an effort to prevent spontaneous re-
canalization and sperm granuloma formation. It has
been reported that the contractile and secretory
activities of vas deferens in regard to maturation,
motility and transport of spermatozoa are controlled

by norepinephrine which released from the sym-
pathetic nerve endings running through the fascia.
Therefore, the neuromuscular sheath (adventitial
cremasteric fascia) of the vas deferens should be
incised longitudinally rather than divided trans-
versely during vasectomy (Dixon et al. 1987).

Vas irrigation technique:

In order to produce immediate sterility or to shor-
ten the interval between vasectomy and sperm-free
ejaculate, the distal vas was irrigated with about 7
ml of spermicidal solution (KMn04, 0.001%; riva-
nol, 0.001%) just before the ligation of the vas
during vasectomy. This technique permitted a
vasectomized man to be sterile immediately after
his vasectomy, since the residual sperm in the dis-
tal ductal system were killed and washed out into
the bladder (Lee 1974). However, it has been re-
ported that immediate sterility cannot be guaran-
teed by using vas irrigation as an occasional failure
might be caused by some anatomical variation in
the men concerned (Mumford and Davis 1979).

Postoperative semen analyses:

The sperm remained or stored in the reserviors
(ampullia of vas deferens) and distal ductal system
are gradually expelled with each ejaculation after
vasectomy, eventually resulting in a sperm-free
ejaculate (Lee 1973). More than 15 ejaculations
should be experienced or more than 3 months pas-
sed after vasecotmy (Tailly 1984) before free
intercourse  might be allowed. The author's
study indicated that semen analysis just before
vasectomy was proved to be beneficial to shorten
the period till sperm-free ejaculate, to avoid un-
necessary vasectomy on the patients who became
azoospermic after the previous impregnation, to
minimize the abstinence period between last coitus
before vasectomy and first coitus after vasectomy
and to establish prevasectomy semen quality for
later vasectomy reversal operation.

Open-ended vasectomy:

Leaving open the proximal (testicular) end of vas
at vasectomy may reduce symptoms of epididymal
congestion and improve the success rate of vasec-
tomy reversal but might increase the incidence of
painful sperm granulomas and spontaneous re-
canalization after vasectomy. In some case, the
proximal end of vas was obstructed by overgrowth
of a fibromuscular cap (Errey and Edwards 1986;
Goldstein 1983; Lee 1967). Therefore, no sus-
tained differences were seen in the incidence of
sperm granuloma or in the response of the testis or



epididymis to either standard or open-ended
vasectomy technique.

Complications (short-term effects) from
vasectomy:

In the author’s series, complications or early
effects of vasectomy appeared as follows: pain
(1%), hematoma (0.2%), ecchymosis (3%), and
infections such as epididymitis, vasitis, funiculitis,
cellulitis, abscess, etc (3%) (Lee 1980).

Failure of vasectomy:

Unsuccessful fertility termination after perform-
ance of vasectomy, as evidenced by presence of
snerm in the seminal fluid caused by spontaneous
recanalization of cut ends of the vas through the
sperm granuloma, division of the wrong structure
other than vas, congenital duplication of a vas (in-
cidence: 0.005%) and residual or stored sperm in
the distal ductal system. The failure might be most-
ly caused by spontaneous recanalization and was
found in 0.4% of the author’s series. One pregnan-
cy occurred 3 years after vasectomy due to late
recanalization (he was sterile by 2 consecutive
azoospermia 4 months after his vasectomy).

Sperm granuloma formation:

A sperm granuloma, a local inflammatory re-
sponse, is a nodule of scar tissue containing accu-
mulation of sperm and granulomatous tissue,
occurring at the cut end of the vas or in the epi-
didymis either shortly after or years after vasec-
tomy. It is caused by inadequate occlusion of the
vas during vasectomy, absorption of ligatures be-
fore scar tissues have been formed after vasec-
tomy, buildup of pressure behind the cut end of
the vas after vasectomy, rupture of epididymis after
vasectomy or infection of the vas leading to tissue
necrosis after vasectomy. Sperm granulomas were
found in 50% of the removed vasectomy scar
nodule when the reversal operation was attempted
in the author's series. Sperm granuloma is usually
asymptomatic, but may be troublesome if it causes
spontaneous recanalization of the vas through
ducts formed within the granuloma, obstructs the
reanastomosed vas lumen, stimulates autoimmune
reaction by absorption of sperm from the granulo-
ma or creates vasocutaneous fistulae.

Spermatogenesis and steroidogenesis after
vasectomy:

In respect of side effects (long-term complica-
tions) of vasectomy, the author's study revealed
that there was no evidence of atrophy of seminifer-
ous tubules following vasectomy in experimental

animals (Lee 1967). Inthe human, spermatogenesis
was maintained at somewhat lower levels in the
testis biopsied at vasovasostomy, but these
changes were usually reversible soon after the
sperm passage was restored (Jarow et al. 1985).
Steroidogenesis in the testis was also not altered
following vasectomy. No significant changes were
noted in the values of plasma testosterone, luteiniz-
ing hormone, follicle stimulating hormone and
seminal fructose when vasectomized men were
compared with nonvasectomized men. So that, the
absence of sperm passage does not involve the
endocrine component of the testis.

Immunological changes after vasectomy:

Following vasectomy, there was arise in the titres
of circulating sperm-immobilizing antibodies in
27% and circulating sperm-agglutinating anti-
bodies in 50% in the author's series (Lee et al.
1987). The sperm autoimmunity occurred after
vasectomy has generated concern about the possi-
bility of increased risk of diseases related to im-
mune function, but no evidence has yet been
found that these antibodies linked to diseases in
the author’'s series (Lee et al. 1987). There was,
however, a possible negative effect on fertility rate if
reversal operation was performed. Many compre-
hensive epidemiologic studies showed that the per-
centages of vasectomized and nonvasectomized
men who reported a history of coronary heart dis-
ease, hypertension or stroke before the examina-
tion were also virtually identical and that there was
no association of vasectomy with an increase in the
occurrence or severity of atherosclerotic retino-
pathy. Moreover, vasectomy was not significantly
associated with an increase in the risk of any of the
specific immune diseases (Petitti 1986).

Cancer and prostatic diseases after vasec-
tomy:

There has been no association of vasectomy with
an increased risk of malignant or nonmalignant
neoplasms and also no association with benign
prostatic hypertrophy or with prostatic cancer (Sid-
ney 1987).

Late post-vasectomy syndrome:

There is a syndrome of scrotal discomfort and
pain for months to years after vasectomy, usually
constant, often disabling, excerbated by sexual
activity and occasionally radiating along the
spermatic cord structures. It is secondary to long-
standing obstruction of the excurrent ductal sys-
tem. It is noninfective in origin but it has been



treated mistakenly as chronic epididymitis, epididy-
moorchitis, epididymal congestion or spermatic or
epididymal granuloma for long periods without re-
solution. The scrotal discomfort is most likely owing
to dilatation of the epididymal ducts, extravasation
of sperm and sperm granuloma with ensuing in-
flammatory reactions. It is one of the more serious
side effect or late complication of the vasectomy
procedure (Selikewitz 1985). In 5 cases with the
syndrome of the author’s series, total epidy-
dimectomy and partial vasectomy resulted in com-
plete relief of symptoms usually within 24 hours
after the surgical therapy.

Psychological effects after vasectomy:

A mentally healthy and sexually well-adjusted
normal man experienced no significant psycholo-
gical changes following vasectomy if he understood

the principle of the procedure before the operation.
But some men of neurotic temperament have com-
plained of impairment of general health and sexual
activity after vasectomy. The majority of these vic-
tims were attributed to men with sterilization
neurosis proved by psychometric test by means of
Minnesota Multiphasic Personality Inventory
(MMPI). In the author’s series, improvements were
noted in 10% on general health and in 12% on
sexual behavior, whereas deteriorated effects were
observed in 8% on general health and in 8% on
sexual activity (Lee 1966; Lee 1970). Generally
speaking, improvements in general health (7-11%)
and sexual behavior (16-79%) were noted more in
men of America and Europe,while deteriorated
effects on general health (8-30%) and sexual activ-
ity (8-16%) were reported more in men of Asia
(Lee 1980). Massey (1984) indicated that the inci-
dence of impotence was 1.9/1000 men-years of
observation in vasectomized men and 1.7/1000
men-years in nonvsectomized men and that the
difference was not statistically significant.

Vasovasostomy

The increasing popularity of vasectomy led to in-
creased demands for reversal of the procedure. It
is estimated that 1 reversal operation is performed
for every 500 vasectomies in Korea now. Therefore,
3,000men with vasectomy were estimated to request
the reversal procedures in this country. During the
past 24 years (1964-1987), a total of 1,130 pa-
tients have undergone vasovasostomies by the au-
thor at Seoul National University Hospital. Sources
of referring them to the author for the operation
consisted of other physicians (35%), family plan-

ning workers (20%), other patients who have
achieved pregnancy following the author’s vasova-
sostomy (18%), mass media (12%), friends and
relatives (10%) and patients’ own knowledges ab-
out the surgery (5%). Reasons for requesting the
procedure included remarriage (41%), death of
children (37%), changes of attitude (18%) and
psychological problems after vasectomy (4%).
Overall results were summarized as follows: Better
results were obtained when there was shorter dura-
tion of obstruction, bilateral straight vas-to-straight
vas anastomosis and bilateral presence of sperm in
the vas fluid during vasovasostomy. Results of end
to-end and side-to-side macrosurgical anastomo-
sis, as well as of one-layer.and two-layer microsur-
gical anastomosis were similar (Lee 1986). Macro-
surgical success rates (1964-1978) were 85% for
patency and 35% for pregnancy in the 300 cases.
Microsurgical success rates (1979-1987) were
93% for patency and 58% for pregnancy in the
700 cases.
Reversible Vas Occulation Methods

For the new approaches to reversible vas occlu-
sion techniques, the author has developed a new
device “Intravasal Thread, IVT" which is made of
surgical nylon thread and is 1 to 2-cm in length
and 0.4 to 0.8-cm in diameter. The device has two
8-cm long filiform threads attached to one end.
(U.S.A. Patent No. 3,589,355. June 29, 1972) (Lee
1972). For the IVT insertion, (1) A 2-cm length of
vas has been exposed. (2) IVT is introduced by
using a straight needle attached to the free end of
the filiform thread. (3) IVT has been inserted per-
fectly into the vas lumen. (4) Filiform nylon threads
are tied just around the vas in order to hold the IVT
in place in the vas. Total azoospermias were
achieved in 94% of the 504 volunteers. Failure of
occulsion (6%) was due to leakage of sperm
around the dilated vas wearing the IVT caused by
the intravasal pressure of sperm production. For
the IVT removal, (1) Vas wearing the IVT is ex-
posed. (2) Previously tied filiform nylon are cut so
that the IVT can be pulled out from the vas with
mosquito forceps. After removing the IVT from the
vas, sperm reappeared in 35 volunteers of the 42
( 3%) who were submitted to the removal proce-
dure. Failure of patency (17%) was due to exten-
sive fibrosis or accidental severance of the vas dur-
ing the removal procedure (Lee 1972). Therefore,
the author discontinued further applications of this
IVT device until these problems could be solved.



Similar studies have been conducted by many in-
vestigators but no perfect device has been pro-
duced yet(Lee 1985).

Male Injectable Contraceptive

The avenues of developing male methods of fer-
tility regulation open to investigation were divided
into three major areas: (1) Disruption of sperm
formation either by a direct action on the testis or
by interference with the hormonal milieu necessary
for spermatogenesis including (a) impairment of
the action of luteinizing hormone releasing hor-
mone on the hypophysis, (b) immunization against
follicle stimulating hormone and luteinizing hor-
mone, (c) inhibin, (d) steroid-induced suppres
sion of gonadotropins with use of testosterone
or use of gestagen-androgen combinations and
(e) direct suppression of spermatogenesis with
5-thio-glucose or gossypol. (2) Interferens with epi-
didymal maturation of sperm. (3) Interruption of
sperm transport. The author has conducted the cli-
nical trial which was designed to develop a reversi-
ble suppression of spermatogenesis with combined
injections of long-acting medroxyprogesterone ace-
tate (DMPA, depo-provera) and testosterone
cypionate (depo-testosterone) on 30 normal male
volunteers for 15 months at Department of Urology,
Seoul National University Hospital and Institute of
Reproductive Medicine and Population (WHO Col-
laborating Center for Research in Human Repro-
duction). Results were summarized as follows:
Overall sperm counts of total subjects reduced
from mean control counts of 143 x 10%ml to the
lowest mean counts of 9 x 10%ml after drugs
administration and recovered to the highest mean
counts of 105 x 10%ml after discontinuation of
drugs. Sperm counts, however, did not drop less
than 20 X 10%ml in 3 cases 7 months after drugs
exposure. Sperm counts recovered greater or equal
to the lowest counts of control phase in 24 cases 6
months after drugs cessation (Lee 1979). This trial
findings suggested that the lowest dose of 200 mg
of depo-provera in combination with 200 mg of
depo-testosterone was proved to be suitable for the
reversible male contraceptives but further studies
should be needed for the accuracy in the suppres-
sion and recovery of spermatogenesis.

REFERENCES

Dixon JS, Gilpin CJ, Gilpin SA, Gosling JA, GRANT
JGFB. The effects of vasectomy on the autonomic in-

nervation of the human vas deferens. J. Urol. 1987,
137:1014-1016

Errey BB, Edwards IS. Open-ended vasectomy: as
assessment. Fertil. Steril. 1986, 45:843-846

Goldstein M. Vasectomy failure using an open-ended
technique. Fertil. Steril. 1983, 40:699-700

Jarwo JP, Budin RE, Dym M, Zirkin Br, Noren S,
Marshall FF. Quantitative pathologic changes in the
human testis after vasectomy. New Eng.J. Med. 1985,
14:1252-1256

Kendrick JS, Rubin GL. Vasectomies performed by pri-
vate physicians, United States, 1980 to 1984. Fertil.
Steril. 1986, 46:528-530

Lee HY. Studies on vasectomy. lll. Clinical studies on
the influence of vasectomy. Korean J. Urol. 1966,
7:11-29

Lee HY. Studies on vasectomy. IV. Experimental studies
on biological, histologic, and histochemical effects of
vasectomy. J. Korean Med. Ass. 1967, 10:893-913

Lee HY. Male sterilization and a modified vasectomy
hook. J. Korean Med. Ass. 1968, 11:335-343

Lee HY, Chon KH, Kim SK, Choi SG, Moon CO,
Whang ND, Kim YC, Chung MK, Lee BK, Cho CH.
Effects of vasectomy on medical and psychosocial
aspects. J. Pop. Studies 1970, 11:1-35

Lee HY. Studies on vasectomy. IX. Current status of re-
versible vas occlusion method. Korean J. Urol. 1972,
13:17-25

Lee HY. Studies on residual sperm in the distal ductal
system following vasectomy. Korean J. Urol. 1973,
14:173-144

Lee HY. Studies on vasectomy. X. Immediate sterilization
technique following vasectomy. Korean J. Urol. 1974,
15:1-8

Lee HY, Kim SI, Kwon EH. Clinical trial on reversible
male contraceptive with long-acting sex hormones.
Seoul J. Med. 1979, 20:1-18

Lee HY. Evaluation of male sterilization. In Regulation of
Male Fertility. Edited by Cunningham, G.R., Schill,
W. B. and Hafez, E. S. E., Martinus Nijhoff Publisher,
Boston, 1980, pp. 187-195

Lee HY. Review of new methods of vas occulation. Hu-
man Science 1985, 9:431-439

Lee HY, A 20-year experience with vasovasostomy.
J. Urol. 1986, 136:413-415

Lee HY, Kim JQ, Kim SI. An evaluation of an immuno-
logical consequence of postvasectomy azoospermias in
Korean males. J. Natl. Acad. Sci, Korea Natu. Sci. Series,
1987, 24:177-200

Linnet L. Clinical immunology of vasectomy and vasova-
sostomy. Urology 1983, 22:101-114

Massey FJ, Bernstein GS, O’ Fallon WM. Vasectomy
and health. Results from a large cohort study. JAMA,
1984, 252:1023-1029

Ministry of Health and Social Affairs, Republic of



Korea, National family planning program. 1962-1986 drome. J. Urol. 1985, 134:494-497
Mumford SD, Davis JE. Flushing of distal vas during  Sidney S. Vasectomy and the risk of prostatic cancer
vasectomy. Current status and review of literature. Urol- and benign prostatic hypertrophy. J. Urol. 1987,
ogy 1979, 14:433-441 138:795-787
Petitti DB. A review of epidemiologic studies of vasec-  Tailly G, Vereecken RL, Verduyn H. A review of 357
tomy. Biomedical Bulletin 1986, 5:1-7 bilateral vasectomies for male stertilization. Fetil. Steril.
Selikowitz SM, Schned AR. A late post-vasectomy syn- 1984, 41:424-427
=IF2E=

SHR0MS 2 Ty

A o3t s vlurlsgad, Agddda dTYgdT4

)5 o

gl A= FeHEAYY Bgak AR fo] sinbel FolH A QI TAbd FHEES 19640 9
2.84%N A 198739 1.24% % #Ho|F et FeHZAYFAAE o] A€ o FAHo| 1 A
Aol oA BdEe F8st gl S Yok webA Az Seldel G Y sl el AAstd
23 FAE A H ok Axpe 2Ad 25 kol A A 4] 43E 8,000 o Al 9] A 3AA E (A
+4%)3 1,000 Ao FAYATEE(FAELE)Y AFAE B2 sl A 7214 doind
d3d ARAA S AAYATES Algsten U8 gﬂéﬂ 8915E ¥4 sl Bk
.E 28002 442 dekAg), Zﬂl}éﬂlz AEg7], FAsd-S A3 AAAAY, &
AR Akl FAAdAY, AR Eo ¢y F, Zblzézﬂ%gl A gql, HapgolF FA 3t
299, ARAAE 3 13l A Az ALt e A AE, @A A go] oA A
Hof| v x| = o 3F, A@AAFo] AYA vl F3 AYA obol] u|2]& F3F, ubara A
SFT, FAHAzo] F4 Aleldd] vjx e o3k, HAAFAEYEY 4FTEF = F Urh
S oo AESIS o AdAF AT B AHA S v} L Ay 9

>

T

o

to 2 ok
n
r-{n
xr?,‘L
ru‘l}

E%mﬂﬁ@%ﬂ%ﬂﬁw
EEWE¥&Wﬂ%HH&Wii*w%°ﬁlﬂGN%ﬂ}4ﬂﬁ1él—é%%?ﬂﬁ”
o2 AMehe A T4 AW L ALl Da) 154G QAL AR a2
9%““1@4%ﬁﬂﬁﬂﬂﬁl~%%% FA2 80%4 Adgoz B Aol 345 g
o,



