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Dealing with

fertility problems
after vasectomy reversal

For many years, vasectomy has been considered irreversible.
The author describes his advanced microsurgical technique

that restores fertility in a majority of patients.

One of the most popular methods of birth
control in the U.S. today, vasectomy has
generally been considered permanent. A
more accurate concept of vasectomy and
its effects on the epididymis has helped us
develop new microsurgical techniques
that now make the procedure reversible
for the majority of patients. This does not
just mean “patency” with a few dead
sperm getting through, but rather the
production of normal semen and fertility
as proven by the partner’s pregnancy.
One of the three major aspects to the
problem of reversibility is obtaining an
accurate reanastomosis of the vas defer-
ens. A sloppy anastomosis results in a
strictured fistulous connection and poor
results in terms of pregnancy. Now, with
advanced microsurgical technique, we
should be able to achieve reliable reanas-
tomosis of the vas deferens in most cases.
Another aspect of the problem involves
the pressure-induced effects of vasectomy
itself on the male reproductive system.
The pressure buildup in the epididymis
that inevitably occurs after vasectomy
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usually is relieved once the vas is accu-
rately reanastomosed; but permanent
damage may result from epididymal rup-
tures, which makes the recovery of fertil-
ity unlikely even with a sophisticated
vasovasostomy.

The third aspect—and the most chal-
lenging—is the intricate microsurgical
technique required for vasoepididymal
anastomosis. This technique can restore
fertility even when there is secondary
epididymal obstruction.

Why spontaneous recanalization?

After vasectomy the two ends of the vas
deferens often reunite spontaneously,
making some patients fertile again. It is
odd, therefore, that we seem to have such
difficulty in achieving this intentionally.
With standard ligature techniques of va-
sectomy, there is about 1% risk of such
recanalization. With the cautery tech-
nique, such recanalization is much less
likely.

In order to explain the poor results
with econventional vasovasostomy tech-
niques (no pregnancy despite the pres-
ence of sperm in the ejaculate), we must

105



VASECTOMY REVERSAL

Fig. 1. This is a diagrammatic overview of
the microsurgical two-layer technique for
vasovasostomy. )
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understand how a spontaneous reanasto-
mosis occurs. After vasectomy, fluid
pressure builds up on the proximal side of
the vas ligature. In many cases, there is a
vasal rupture at the vasectomy site and
leakage of sperm. A sperm granuloma
forms between the two ends of the vas
deferens with multiple, fistulous tracts.
In most cases, this granuloma eventually
fibroses so that there is no communication
with the other side, but occasionally a
channel remains open and sperm can wan-
der through this maze. Very rarely, the
channel will stay open and even allow the
patient to be fertile.

Usually, however, the channel will be
too small to allow passage of sperm, and
the patient will be oligospermic with
mostly nonmotile sperm. Eventually most
granulomas will scar down completely so
that the patient becomes azoospermic
again. .

It is possible for the same phenomenon
to occur after vasovasostomy. If the two
ends of the vas are sutured in any way at
all, some sperm probably would be recov-
ered in the ejaculate; however, most pa-
tients would be infertile with low sperm
counts. Because of the capacity of sper-
matozoa to grind their way through, it is
very easy to obtain sperm in the ejaculate
after even a crude vasovasostomy tech-
nique. The incidence of fertility is going to
be low, however, unless a proper anasto-
mosis is made for easy passage of sperm.

Conventional methods
of vasectomy reversal

Reanastomosis of the vas usually has in-
volved the use of some sort of splint
placed almost blindly into the lumen of
the vas deferens, after which the muscu-
laris is sutured with three to eight stitch-
es of 4-0 or 7-0 suture material. I consider
this kind of approach crude and leading to



Fig. 2. The microscopic arrangement
should allow surgeon and assistant to have
the same field of view.

sperm leakage, granuloma formation, and
a poor reconnection of the inner lumen of
the vas.

Most such traditional methods have re-
sulted in a 30% to 85% incidence of sperm
in the ejaculate, with a 5% to 30% preg-
nancy rate. However, the clinical litera-
ture has provided no solid information on
actual sperm counts at various intervals
postvasovasostomy or on any characteris-
tics of patients’ original vasectomies that
might correlate with vasovasostomy re-
sults. Therefore, in an effort to study sys-
tematically what has at best been a prob-
lem considered only haphazardly, we
have very carefully measured multiple
preoperative parameters and obtained
detailed monthly postoperative follow-up.
Furthermore, the microscopic reliability
of our anastomosis has allowed us to con-
sider more systematically factors other
than technique that may also affect recov-
ery of fertility after vasovasostomy.

Microscopic techniques

I shall first describe the microsurgical
technique we used in our series of over
650 patients (Figs. 1, 2). I shall then dis-
cuss success rates and my views on other
factors that influence the return of fertil-
ity after vasectomy reversal.

We use x16 to x25 magnification to do
the anastomosis (Figs. 3, 4). I have the
assistant hold the anterior wall of the vas
deferens with a jeweler’s forceps, and I
insert my own jeweler’s forceps into the
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Fig. 3. Under x16 magnification, the different-sized
vas lumens can be appreciated.

Fig. 4. The inner mucosal anastomosis can be
performed very accurately under x25 magnification.
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lumen (0.8 mm) and allow the forceps to
open it (Fig. 5). I then place the first
mucosal suture anteriorly, including the
elastic layer directly under the mucosa
(Fig. 6). I pull the suture through and
then place it into the mucosa of the lumen
of the other side (Fig. 7). I perform an
instrument tie and cut the suture (Fig. 8).

It may now be difficult to visualize the
lumen unless the assistant again holds the
wall of the vas deferens, rotating it to-
ward him (Fig. 9). I again insert my jew-
eler’s forceps into the lumen and place the
next anterior suture adjoining the first
one. After placing three mucosal sutures
anteriorly, I rotate the entire clamp and
vas 180° so that the posterior wall of the
vas deferens is seen in the anterior posi-
tion (Figs. 10, 11).

Now we can view the anterior row of
sutures from the inside to determine
whether we have achieved accurate mu-
cosal alignment. If accurate mucosa-to-
mucosa approximation has not been
achieved, we perform the anastomosis
again. If the sutures are properly spaced,
the shrunken lumen of the distal side
should match precisely the dilated lumen

Fig. 5. Jeweler's microforceps is inserted into the
lumen and serves as a counterpress for placing the
needle and suture.
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" of the testicular side. The smaller lumen

dilates easily to the diameter of the larg-
er. Thus, the sixth or seventh mucosal
suture usually closes a very small remain-
ing gap. There should be no tearing or
inaccuracy in lining up these margins.
When the mucosal layer is completed, we
should have a watertight and leakproof
connection of the mucosal lining. Only
then do I suture the outer muscularis.

When some surgeons begin to work
with the microscope, they try simply to
do a one-layer anastomosis. The major
advantage of a two-layer technique is a
more accurate mucosal approximation
with minimal risk of stricture or leakage.
Contrary to a first impression, it is actual-
ly easier to perform an accurate anasto-
mosis using two layers. If, instead of su-
turing the mucosal layer separately, the
surgeon uses full-thickness stitches that
cross the muscularis and mucosa in one
large bite, he pulls so much muscle into
the anastomosis that the next stitch is
very difficult to place accurately and it
becomes increasingly difficult to see the
mucosal edge of the lumen for subsequent
stitches.

In addition, with a through-and-
through stitch there is almost always a
muscle bridge between the two mucosal
edges. This allows sperm to leak and
granulomas to form. Finally, it is very
difficult to match the shrunken lumen to
the dilated lumen with full-thickness
stitches. I have found that separate su-
turing of the mucosal layer permits a pre-
cise, leakproof connection.

Suturing the muscularis accurately
gives strength and support to the anasto-
mosis and allows normal conduction of
peristalsis, which is necessary for the pro-
pulsion of sperm from the epididymis into
the ejaculate. However, the muscularis
closure should not be thought of as mak-



Fig. 10. The first.thr ,‘e anterior mucosal sutures
hav been, placed and tied. The vas will now be

Flg 7. The needie is then placed lnside to ;i
outside in the mucosa of the other side. Note
that the vasectomy-in this case extended to
convoluted: portlon, .and this has no, delgter{uus
eﬂ‘act on the accuracy of. the anastomosls

Fig. 8. The first 35-, mucosal suture has béerj " Fig. 11, The first three mucosal
placed, but not yet tied down. ' mside after the vas has been rotated.

CONTEMPORARY OB/GYN Vol. 12, November 1978 109



VASECTOMY REVERSAL

ing the anastomosis leakproof. This must
be accomplished by the mucosal layer. If
the muscularis stitches are mistakenly re-
lied upon to make the anastomosis leak-
proof, then sperm will leak easily into this
muscularis and prompt a granulomatous
response with stricture formation.

Ironically, the same mechanism that al-
lows sperm granulomas to form after the
crudest efforts at vasovasostomy is often
responsible for failure to obtain an ade-
quate anastomosis. Neither the length of
vas deferens missing nor the site of the
vasectomy affects the technical success of
the operation or the fertility rate. The
major factor that affects fertility is a
microscopically accurate, stricture-free
anastomosis.

The two-layer
microscopic technique

We have now used the two-layer tech-
nique on approximately 650 patients and
have carefully studied them both preoper-
atively and postoperatively in an effort to
determine the factors that affect recovery
of fertility. The overall pregnancy rate at
one-and-a-half years of follow-up is 76%.
Sperm counts generally do not return to
normal until three to eight months after
surgery. Very few patients become preg-
nant before six months have passed and
most of the pregnancies have occurred
between six months and two years; with
longer follow-up, it is possible that the
pregnancy rate will increase even more.
Pregnancy correlated very well with the
quality of the sperm. The sperm count
and motility tend to improve continually
over the first two years of follow-up.

Reversing conventional
vasovasostomy failures -

Other accomplished urologists, using con-
ventional techniques, had previously op-
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erated on more than 100 of our patients.
Their lack of success was evident in the
patients’ oligospermia or azoospermia and
failure to impregnate their spouses. Many
of the operations were originally consid-
ered successful because sperm were pres-
ent in the ejaculate. But the wives did
not become pregnant, and the patients
had poor semen analyses with low nu-
merical counts and poor motility. Many
had changed from having some sperm in
the ejaculate immediately after the oper-
ation to being completely azoospermic.
When we reoperated upon these men, we
noted severe obstruction at the site of the
former anastomosis. Of the patients with
oligospermia and poor motility, almost all
recovered normal sperm counts with nor-
mal motility and morphology after re-
operation using microscopic technique. Of
the patients in this group who were
azoospermic, almost 90% had normal sperm
counts after reoperation. We found these
cases interesting because they involved
the convoluted portion of the vas or the
epididymis.

Those patients who did not develop
normal semen analyses after microscopic
reanastomosis almost always had very
poor, if any, sperm in the vas fluid on the
testicular side of the obstruction. Howev-
er, we could expect patients who had rea-
sonable amounts of sperm in the vas fluid
to develop normal sperm counts after va-
sectomy re-reversal. This group of re-re-
versal patients demonstrates the impor-
tance of performing a good microscopic
anastomosis.

Correlating sperm count
with time since vasectomy

We found that of the patients who had
had vasectomies no more than ten years
earlier, 91% had normal sperm counts
within six months and 94% had some



sperm in the ejaculate. Of patients who
had had vasectomies more than ten years
previously, only 50% had normal sperm
counts. All patients who had had vasecto-
mies within two years of the reversal op-
eration had normal sperm counts postop-
eratively. It is interesting to note,
however, that only 2% of patients who
had had vasectomies within five years had
no sperm in the vas fluid on either side at
the time of the vasovasostomy. Of those
who had had vasectomies between five
and ten years earlier and had had sperm
in the vas fluid at the time of surgery,
98% developed normal sperm counts.
Only half of the patients who had had
vasectomies more than ten years earlier
had any sperm in the vas fluid at the time
of surgery.

From the statistics cited above, I be-
lieve it is clear that patients who have had
obstructions for a long time have less
chance of restored fertility after recon-
struction of the vas deferens. The success
rate of vasovasostomies in patients who
have had vasectomies recently, no matter
how crude the technique, will be higher
than in patients who had had vasectomies
more than ten years earlier. In our series,
nearly every anastomosis was patent be-
cause the patients who had no sperm after
the operation were those who had no
sperm on the testicular side of the ob-
struction before the operation. A patient
who had sperm in the vas fluid before
surgery had a 95% chance of eventually
achieving a normal sperm count after
surgery.

The significance
of sperm granulomas

The quality of sperm in the vas fluid was
improved in patients who had sperm
granulomas at the site of the vasectomy.
We noted sperm granulomas at the vasec-
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tomy site in 32% of the patients. We could
relate no particular symptoms of discom-
fort with the sperm granulomas. Of these
patients, 92% had morphologically normal
sperm in the vas fluid; the other 8% had
some degenerate forms in addition to
morphologically normal sperm. In those
patients with sperm granulomas, we
found that all vasa had good quality
sperm. Of the patients with sperm granu-
lomas, none had poor quality sperm in the
vas fluid, even when the vasectomy had
been performed more than ten years ear-
lier. No matter when the vasectomy had
been performed, we found that patients
with sperm granulomas had very high
quality of sperm in the vas fluid at the
time of surgery.

Of patients with no sperm granulomas,
only 7% had morphologically normal
sperm in the vas fluid and 22% had mor-
phologically normal sperm and degener-
ated sperm. In this group, 26% had no
sperm in the vas fluid and 45% had only
degenerated sperm heads. In vasa with
sperm granulomas, the internal diameter
of the testicular-side lumen of the vas de-
ferens was almost always 0.75 mm or less.
In patients without sperm granulomas,
the internal diameter of the testicular-
side lumen was usually 1 mm or greater.
We concluded, therefore, that patients
who had sperm granulomas had less vasal
dilation on the testicular side of the
obstruction. _

Patients with unilateral sperm granulo-
mas had better quality sperm on the side
with the sperm granulomas than on the
opposite side. The benefit to the sperm
output in the vas fluid on the side with a
sperm granuloma did not extend to the
side without a granuloma. These data
again favor our theory that failure to be-
come fertile after an accurate anatomic
reconnection of the vas deferens is a re-
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sult of the high pressure created by va-
sectomy. This intravasal pressure appears
to be lower in patients with sperm granu-
lomas. A sperm granuloma indicates per-
sistent leakage of sperm at the vasectomy
site and somewhat alleviates the high in-
travasal and epididymal pressure after
vasectomy.

Summary

We believe the return of fertility after
vasovagsostomy is influenced by a very
careful microscopic technique for recon-
nection, by the length of time the vas
deferens had been obstructed, and by
whether there is a sperm granuloma at
the vasectomy site. We know how impor-
tant is an accurate microsurgical tech-
nique, because we have reoperated on pa-
tients whose first operations had failed to
restore fertility. The majority of these
patients became fertile after a proper mi-
croscopic reanastomosis. After a pro-
longed period, however, the effects of in-
travasal pressure created by the
vasectomy may preclude fertility even
when an accurate vasovasostomy has
been done. The epididymis can withstand
some increased intravasal pressure. How-
ever, a sperm granuloma at the vasecto-
my site, which relieves this high pressure
even more, appears to protect the epi-
didymis between the time of vasectomy
and vasectomy reversal. O

REFERENCES

1. Derrick, FC Jr, Yarbrough W, D'Agestino J: Vasovasostomy: results of
questionnaire of members of the American Urological Assaciation. J Ural
110:556, 1973 2. Silber SJ: Microscopic technique for reversal of vasecto-
my. Surg Gynecol Obstet 143:630, 1976 3. Silber SJ: Perfecl anatomical
reconstruction of vas deferens with a new microscopic surgical technique.
Fertil Steril 28:72, 1977 4. Silber SJ: Successful auto-transplantation of an
intra-abdaminal testicle to the scrotum using microvascular anastomosis. J
Urol 115:452, 1976 5. Silber SJ: Microscopic vasectomy reversal. Ferlil
Steril 28:1191, 1977 6. Silber SJ: Vaseclomy and vaseclomy reversal. Fertil
Steril 29:125, 1978 7. Bedford JM: Adaptations of the male reproductive
tract and the fate of spermatozoa following vasectomy in the rabbit, rhesus
monkey, hamsler, and rat. Biol Reprod 14:118, 1976 8. Friend DS, Galle J,
Silber SJ: Fine structure of human sperm, vas delerens, epithelium and
testicular biopsy specimens at the time of vasectomy reversal. Anatomic
Record 184:584, 1976 9. Pardanani DS, Patil NG, Pawar HN: Some gross
cbservalions of the epididymides following vasectomy: a clinical study. Fertil
Steril 27:267, 1976



