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TRANSPLANTATION OF A HUMAN TESTIS FOR ANORCHIA*

SHERMAN J. SILBER, M.D.f

St. Luke’s Hospital-West, St. Louis, Missouri 63017

One of two genetically identical twins (30 years old) had been born with two normal
testes and the other with none. In the anorchic twin, preoperative serum
follicle-stimulating hormone (FSH) and luteinizing hormone (LH) levels were extremely
high, and the serum testosterone level was extremely low. In the twin with two testes,
preoperative serum FSH, LH, and testosterone levels were normal. After

successful transplantation of a testis from the twin with two testes to the twin with no
testes, using the microvascular technique, the recipient twin developed a normal serum
testosterone level within 2 hours of surgery; his FSH and LH levels came down toward a
normal range more slowly over the ensuing 4 weeks. The donor’s FSH level became
mildly elevated 2 days postoperatively but returned to normal by 3 months. Thereafter,
serum FSH, LH, and testosterone levels remained persistently normal in both twins. In
the donor, pre- and postoperative sperm counts were normal. Preoperatively the
recipient’s semen had no sperm, but postoperatively the sperm content has

slowly increased to normal levels.

A 30-year-old male had been born with no
testes and his identical twin brother was born
with two normal testes in the scrotum. They re-
quested a testicular transplant so that the anor-
chic twin would no longer have to take testos-
terone injections and also so that he might possi-
bly be able to father children. The twin with
testes went through normal puberty at 13 years of
age and by age 30 had fathered three healthy
children. The twin with no testes had not gone
through puberty, and at age 14 underwent a
lengthy course of chorionic gonadotropin injec-
tions. When no response to chorionic gonadotro-
pin was noted, he underwent an extensive surgi-
cal exploration and no testes were discovered. On
the right side, he was noted to have a vas deferens
in the scrotum which ended in what was assumed
to be an atrophic testicular remnant.

He continued to retain a eunuchoid ap-
pearance with no pubertal changes until age 18,
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when varying doses of depo-testosterone were
begun. This regimen induced normal puberty,
and secondary sex characteristics developed. He
underwent a rapid growth spurt at this time,
so that by age 20, he was 5 feet 11 inches tall,
whereas his brother with testes had stopped
growing much earlier, at 5 feet 7 inches.

The anorchic brother was then able to have an
active sex life, but noted lability in his mood and
drive when relying on monthly testosterone injec-
tions. On weekly injections he had a more stable
mood pattern. Shortly before the transplantation,
he relied on weekly intramuscular injections of
depo-testosterone, 200 mg. For the past 5 years
he had been actively searching for medical au-
thorities who would consider a testicular
transplant.

PREOPERATIVE STUDIES

Donor. The donor was 5 feet 7 inches tall,
weighed 147 pounds, and his physical examina-
tion was normal in all respects. His serum
follicle-stimulating hormone (FSH) level was 11
mIU/ml (normal male range, 3 to 20 mIU/ml) and
his luteinizing hormone (LH) level was 14
mIU/ml (normal male range, 6 to 30 mIU/ml). His
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serum testosterone level was 626 ng/100 ml (nor-
mal male range, 300 to 1200 ng/100 ml). His
sperm count (performed twice) was 44 million
sperm/ml, with 85% motility and 90% normal
forms, a volume of 3.5 ml, and pH 8.0; on another
occasion, 76 million sperm/ml with 85% motility
and almost all normal forms, a volume of 3 ml,
and pH 8.0. Chest x-ray, complete blood count,
and SMA-12 chemical profile were normal. An in-
travenous pyelogram was normal, and a scrotal
scan showed normal activity bilaterally in each
scrotum.

Recipient. The patient was 5 feet 11% inches
tall and weighed 150 pounds. Physical examina-
tion was normal except for a well-healed lower
abdominal surgical scar, complete absence of
testes in the scrotum, and a palpable vas deferens
on the right. He had normal secondary sex
characteristics.

The patient had been taken off his weekly tes-
tosterone injections for 1 month prior to the
scheduled surgery. At that time his serum FSH
was 96 mIU/ml and his serum LH was 110 mIU/
ml. His serum testosterone was 76 ng/100 ml
(lower limit of normal in the male is 300 ng/100
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ml). A semen analysis revealed no spermatozoa, a
volume of 3.0 ml, pH 8.0, and a positive fructose
test. Chest x-ray, complete blood count, and
SMA-12 chemical profile were normal. An in-
travenous pyelogram was normal bilaterally, and
a scrotal scan revealed no radioactivity in either
scrotum.

OPERATIVE TECHNIQUE

The microvascular technique for testicular
homotransplantation is very similar to that for
autotransplantation.”? The donor testis was re-
moved through a right inguinal incision at the
level of the internal inguinal ring, where there
were one testicular artery (0.5 mm in diameter)
and two testicular veins (1.5 mm in diameter)
(Fig. 1). The vas deferens (inner diameter 0.3 mm,
outer diameter 2.0 mm) was also divided at this
level. A similar right inguinal incision was made
in the recipient, and the testicular artery of the
donor was anastomosed to the deep inferior
epigastric artery (1.5 mm in diameter) of the re-

cipient after spatulating the donor testicular ar-
tery. The two spermatic veins of the donor were

—— e

Fic. 1. Donor testis is prepared for transplant. Two spermatic veins, the internal spermatic artery, and vas deferens have

been at the internal inguinal ring.
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Fic. 2. Testis now in recipient.

then anastomosed to the superficial and deep in-
ferior epigastric veins of the recipient. Inter-
rupted sutures of 9-0 nylon were used for all anas-
tomoses, and the cold ischemia time was 1.5 hours.
Finally, the vas deferens of the donor was anas-
tomosed to that of the recipient, using a technique
that has also been described in great detail.?* All
anastomoses were performed under x16 to x25
magnification under a Zeiss operating micro-
scope, and excellent flow was observed through
the vessels. Bleeding was then noted along the

cut edge of the donor vas deferens. When the
anastomoses were completed, the testis was
placed in the scrotum in its proper anatomical
position, and the incision was closed (Fig. 2).
Doppler readings were taken in the cord area
just above the testis at regular intervals,
and demonstrated good flow.

POSTOPERATIVE STUDIES

Donor. The donor’s postoperative sperm count
and hormone values are summarized in Table 1.

TABLE 1. Testis Donor
Days postoperative
Determination”
-1 0 (2 hr) 1 2 3 4 5 6 7 90 240
Serum testosterone 943
(ng/100 ml) 626 385 392 353 414 550 450
Serum LH 27
(mIU/ml) 14 17 16 18 21 19 11
Serum FSH 12
(mIU/ml) 11 11 11 19 23 17.9 15
Sperm count
Density (million/ml) 44 47 53
Motility (%) 85% 85% 50%
Density (million/ml) 76
Motility (%) 85%

“Laboratory normal range:

testosterone, 300 to 1200 ng/100 ml; LH, 6 to 30 mIU/ml; FSH, 3 to 20 MIU/ml.
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Fic. 3. Arteriogram showing anastomosis of recipient inferior epigastric artery
(1.5 mm) to donor internal spermatic artery (0.5 mm).

Testosterone remained in the normal range.
There was a subtle elevation in FSH during the
first 3 days postoperatively, which came down to
preoperative levels by 90 days. These changes
were minimal, however, and the donor suffered no
abnormality from unilateral orchiectomy.
Recipient. The excised end of the vas deferens
was histologically unremarkable. A right testicu-
lar arteriogram performed via the right iliac ar-
tery 7 days postoperatively revealed a normal, pa-
tent anastomosis between the deep inferior
epigastric artery of the recipient and the internal

spermatic artery of the donor testis (Figs. 3 and
4). ,

The recipient’s postoperative sperm count and
hormone values are summarized in Table 2. The
sperm count taken at 7 days postoperatively was
3.5 million sperm/ml with 35% motility, a volume of
3.0 ml, and pH 8.0. The sperm count on the
following day was 2.5 million sperm/ml with 25%
motility. The sperm count obtained 1 month post-
operatively showed only a very rare, nonmotile
sperm. In subsequent months it then began
to rise slowly again to its present normal range
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decline of FSH and LH from castrate levels to
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DISCUSSION

Attaran et al.® described testicular transplants
in dogs utilizing a nonmicroscopic technique
which required excising a cuff of the anterior
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aortic wall along with the spermatic artery in
order to have a segment large enough for
anastomosis to a recipient vessel. The auto-
transplants appeared to survive, but the homo-
transplants were rejected. Their technique
would not be applicable to human cases since it
would involve extensive intra-abdominal expo-
sure and vascular risk which neither the
donor nor the recipient would be likely to agree
to.

Lee et al.,” Altwein et al.,* and Gittes et al.?
studied testicular transplantation in syngeneic
rats and compared the results of simple testicular
implantation with those obtained after a vascu-
larized transplant. It was very clear from their
studies that simple implantations of testicular
tissue did not result in an endocrinologically
viable testis. Syngeneic rats that had under-
gone bilateral orchiectomy with vascular trans-
plantation of a new testis maintained normal
FSH and LH levels. However, rats given simple
testicular implants after bilateral orchiectomy
developed extremely high FSH and LH levels.

Human testicular transplantation was made
possible by sophisticated microsurgical tech-
niques which allowed both donor and recipient to
be operated upon through a simple inguinal inci-
sion without intraperitoneal exploration. One-
half millimeter vessels could be anastomosed
with very good assurance of continued patency.
The transplanted testis is obviously functioning
as a normal endocrine gland as evidenced by the
return of FSH, LH, and testosterone levels to
normal values. It is interesting that the testos-
terone level became normal so rapidly despite a
much slower decline in gonadotropin levels.

Sperm seen in the recipient’s ejaculate 7 and 8
days postoperatively clearly were produced while
the testis was in the donor. The decline in sperm
count thereafter would imply a temporary inter-
ruption of spermatogenesis related to the ische-
mia time. However, the possibility of a defect in
conduction of peristalsis along the denervated vas
deferens cannot be ruled out. Subsequent im-
provement of sperm count could be due to re-
covery from the transient episode of ischemia or
to reinnervation of the vas.

Animal studies by Smith!® and Steinberger
and Tjioe!! indicate that the testis may tolerate
as much as 2 to 4 hours of ischemia without
severe damage. Beyond that interval it is clear
that testicular recovery is poor. We feel now that
with some technical innovations, the ischemia
time for future such operations can be reduced
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to 20 minutes. If so, it might help answer the
question posed in this case by the temporary de-
crease in sperm count.

An interesting sidelight to this case would be
the apparent implication that anorchia is an ac-
quired in utero disease. These patients were
genetically identical, but one had testes and the
other did not. Anorchic patients generally do not
have Miillerian structures, and this patient did
not. Therefore, one could presume that a normal
Muillerian inhibiting factor is present at the right
time. Most patients with anorchia do have identi-
fiable vasa deferentia.'? It may be that functioning
testes were present at the early stage of embry-
onic sex differentiation and degenerated later.
Since Miillerian development is suppressed at
about the same time that Wolffian development is
stimulated, one would expect anorchic patients to
have a vas deferens.

Since there are a fair number of individuals
with anorchia who are dependent upon testoster-
one injections, the question of transplantation in
nonidentical individuals naturally comes up.
Patients on immunosuppressive therapy for
renal transplants (prednisone, 5 mg to 30 mg/
day, and Imuran, 1 mg to 2 mg/kg/day) are known
to have fathered children and have normal
sperm counts.’® However, the application of this
surgical procedure to nonidentical individuals
awaits the development of safer methods of
specific immunosuppression.
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