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ABSTRACT

Purpose: We evaluated the safety and efficacy of percutaneous testis biopsy by comparing the
ultrasound appearance and histological status of testicular parenchyma obtained to those noted
after open testis biopsy.

Materials and Methods: A total of 51 consecutive infertile men with azoospermia or severely
impaired semen quality, in whom ductal obstruction was suspected, underwent percutaneous
(31) or open (20) testis biopsy, with 58 and 34 procedures performed, respectively. Scrotal
ultrasound was performed preoperatively, and at 2 weeks and 1, 3 and 6 months after biopsy. In
addition, immunoglobulins G and A antisperm antibody assays were obtained preoperatively and
postoperatively. Two biopsy specimens were obtained from each testis for formal histological
evaluation. A touch preparation was also performed and exammed immediately for mature
spermatozoa using phase contrast microscopy.

Results: All biopsies yielded adequate tissue for diagnosis and morphometric analysis. Of 58
percutaneous biopsies 4 (7%) demonstrated sonographic evidence of intratesticular bleeding,
characterized by a hypoechoic region within the testicular parenchyma, which resolved by 6
months postoperatively. In contrast, 10 of 34 open biopsies (29%) showed evidence of intrates-
ticular bleeding or a new area of increased echogenicity at 1 month after the procedure (intra-
parenchymatous scar). All intraparenchymatous scars persisted to 6 months postoperatively. No
patient undergoing percutaneous or open testis biopsy had antisperm antibodies in the seminal
fluid or serum (azoospermia cases) or on sperm postoperatively. Of the 32 and 20 patients
undergoing percutaneous and open testis biopsy 3 (9%) and 14 (70%), respectively, required
narcotic analgesia. All patients returned to routine activities within 24 hours after percutaneous
testis biopsy. No postoperative infections or extratesticular hematomas were noted. Pathological

study was diagnostic in all specimens.

Conclusions: Percutaneous testis biopsy is well tolerated by the patient, with fewer apparent
complications than and diagnostic value equal to open testis biopsy. Percutaneous testis biopsy
should be considered an alternative to open biopsy.
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Testis biopsy is an integral part of the evaluation of the
subfertile man presenting with azoospermia or severe oligo-
spermia. In the past open testis biopsy has been the standard
procedure to obtain testicular tissue for histopathological
examination. Recent studies have suggested that a percuta-
neous testis biopsy performed in the office yields adequate
diagnostic tissue with minimal patient discomfort and much
less cost.1-3

Concerns have been raised regarding the potential compli-
cations of percutaneous biopsy, including inability to obtain
diagnostic tissue, pain and potential for infections. Percuta-
neous testis biopsy is a relatively simple procedure that can
be performed with local anesthesia in the office. To examine
these issues we evaluated men undergoing in office percuta-
neous testis biopsy and a cohort undergoing open testis bi-
opsy to compare the intratesticular ultrasound appearance
before and after the procedure, and biopsy findings. In addi-
tion, patient acceptance of the procedure and need for post-
operative analgesia also were discussed.

Accepted for publication May 17, 1996. -

METHODS

A total of 51 consecutive subfertile men with azoospermia
or severe oligospermia (sperm concentration less than 5.0 X
10%/ml.)* underwent percutaneous (31) or open (20) testis
biopsies. There were 58 (27 bilateral and 4 unilateral) and 34
(14 bilateral and 6 unilateral) procedures performed, respec-
tively. Open biopsies were performed with general anesthe-
sia via a well described standard technique,* and were often
followed by a definitive procedure for treatment of infertility
(for example, microsurgical ductal reconstruction).

Percutaneous testis biopsies were performed in the office.
Blood pressure, pulse oximetry and electrocardiography were
monitored in all patients during the procedure. The patient
was placed supine on the procedure table, and the scrotum was
prepared and draped in the usual sterile fashion. With the
surgeon on the right side of the patient 2% lidocaine hydro-
chloride was injected subcutaneously along the median raphe
and skin overlying the lateral aspect of the right testis,
raising a small wheal as described by Li et al (fig. 1, A).5
Lidocaine hydrochloride was also infiltrated through the me-
dian raphe around the vas deferens bilaterally in 26 of the 31
patients using a 25 gauge, 1.5-inch needle. The epididymis of
each testis was grasped between the thumb and forefinger
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F1a. 1. a, for local anesthesia 2% lidocaine is infiltrated in skin on lateral aspect of right testis (A) and along median raphe (B). Additional
lidocaine is infiltrated through median raphe along right and left vasa deferentia (C). b, holding right testis with scrotal skin held taut, thumb
and index finger grasp epididymis with testis elevated above level of fingers to prevent accidental injury to epididymis. Note that index finger
is lower than trajectory of biopsy needle to prevent injury to surgeon. ¢, for touch preparation, specimen in notch on tip of biopsy needle is
rolled onto sterile slide. Drop of phosphate buffered saline is added and cover slip is placed.

of the nondominant hand, and held posteriorly to stabilize

the testis and prevent epididymal injury (fig. 1, B). While the’

testis was displaced anteriorly 2 small skin incisions were
made at the biopsy sites with a No. 11 blade to prevent
inclusion of skin in the specimens.

An 18 gauge, 15 cm. long Microvasive* biopsy needle sys-
tem with a specimen notch 17 mm. long and 1 mm. deep was
used to obtain 2 biopsy specimens from each testis. With
gentle pressure the tip of the biopsy needle was touched to
the tunica albuginea of the testis in a mediolateral (left
testis) or lateral-medial (right testis) direction, and the trig-
ger was depressed. One biopsy specimen was touched to a
sterile slide (fig. 1, C), mixed with a drop of Dulbecco’s phos-
phate buffered saline, and examined immediately with a
phase contrast microscope at 200X and 400X magnification
for mature spermatozoa (fig. 2). The cores were rolled onto a
0.5 cm. sheet of sterile specimen paper and placed immedi-
ately into Bouin’s solution in preparation for formal section-
ing. Pressure was applied to each biopsy site to stop any
scrotal skin bleeding and prevent intraparenchymatous he-
matoma formation.

All slides were reviewed by 8 independent observers, and
evaluated for mean number of seminiferous tubular cross
sections, mean tubule diameter, spermatid count, Johnsen
and Agger score,% 7 and degree of hyalinization. To determine
the mean number of seminiferous tubular cross sections the
tissue obtained from biopsy was placed in Bouin’s solution,
" embedded in paraffin, stained and sectioned. Multiple sec-
tions were mounted on a glass slide. The number of seminif-
erous tubule cross sections per biopsy section was counted
from a minimum of 10 sections and mean number of cross

* Microvasive Corp., Watertown, Massachusetts.

sections of seminiferous tubules per biopsy section was cal-
culated.

Scrotal ultrasound was performed using a linear 7.5 mHz.
probe preoperatively, and within 30 minutes (only for the
percutaneous testis biopsy group), at 2 weeks, and at 1, 3 and
6 months postoperatively. Antisperm antibodies were meas-
ured preoperatively, and at 3 and 6 months after the proce-
dure. Any positive tests (greater than 10% binding to head,
midpiece or tail) were confirmed by immunobead binding
studies.® Statistical analysis was performed with computer
software.

RESULTS

Lidocaine was not infiltrated into the spermatic cord in the
first 10 patients.? Of these patients 2 exhibited vasovagal
responses with transient bradycardia, hypotension and dia-
phoresis. With addition of a spermatic cord block none of the
subsequent 21 patients showed similar effects. Four of 31
patients (13%) who underwent percutaneous testis biopsy (4
-of 58 biopsies, 7%) demonstrated sonographic evidence of
intratesticular bleeding characterized by a hypoechoic region
in the testicular parenchyma within 30 minutes after the
procedure (fig. 3, A): 2 cases resolved by 3 months (fig. 3, B)
and 2 by 6 months postoperatively. Of these patients 2 re-
ported use of a nonsteroidal anti-inflammatory drug within 1
week preoperatively. In contrast, 10 of 20 patients (50%) who
underwent open testis biopsy (10 of 34 biopsies, 29%) showed
intratesticular bleeding or a new area of increased echoge-
nicity at 1 month postoperatively, consist ith an intra-
parenchymatous scar (fig. 4). All intr@_m‘endlﬂssears
persisted 6 months postoperatively. —\

Of 20 patients undergoing open testis biopsy 14 (70%)
requested narcotic analgesia for 2 days or longer postopera-

F1G. 2. Wet preparations from percutaneous testis biopsy. a, reduced from X200. b, reduced from X400
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Fig. 3. Ultrasound appearance of testis 30 minutes after percutaneous testis biopsy (a) and 2 weeks later (b). LT, left

Fic. 4. Ultrasound appearance of intraparenchymatous scar 3
months after open testis biopsy. LT, left.

tively, compared to 3 of 32 (9%) undergoing percutaneous
testis biopsy. The latter 32 patients returned to routine ac-
tivities within 24 hours. The procedure was limited to uni-
lateral biopsy in 2 of the 3 patients in the percutaneous testis
biopsy group in whom no spermatic cord block was performed
due to dizziness and/or diaphoresis. Two patients undergoing
percutaneous testis biopsy had a solitary testis. In the open
testis biopsy group a unilateral procedure was performed due
to a solitary testis in 4 patients and a markedly atrophic
contralateral testis in 2.

Mean number of cross sections of seminiferous tubules
obtained plus or minus standard deviation was 14.5 = 8.0
for percutaneous and 100.8 *= 64.9 for open testis biopsy
(p <0.05, table 1). In 23 of the 58 percutaneous biopsy cross
sections (40%) less than 10 tubules were noted. Mean num-
ber of spermatids per tubule was 7.2 * 8.8 in the percutane-
ous compared to 14.6 = 11.1 in the open testis biopsy groups,
and mean tubule diameter was 130.8 + 16.0 and 175.1 + 31.6
pm., respectively. More than 20% binding of immunoglobu-
lins G or A antisperm antibodies preoperatively bound to
sperm or in serum was noted in 1 of 20 patients (5%) in the
open and 2 of 31 (7%) in the percutaneous testis biopsy
groups. No patient had new or increased levels of antisperm
antibodies in seminal fluid or serum (for patients with
azoospermia) or on sperm when tested 6 months postopera-
tively.

TaBLE 1. Morphological parameters

DISCUSSION

Testis biopsy is a valuable tool in the evaluation of the
subfertile man, particularly in determination of ductal ob-
struction versus primary testicular failure in patients with
azoospermia or severe oligospermia. Traditionally, testis bi-
opsy has been performed in patients with normal sized testes
and normal or mildly elevated serum follicle-stimulating hor-
mone levels. However, with the advent of micromanipulation
techniques the role of testis biopsy has been expanded to
include patients with elevated follicle-stimulating hormone
and/or small testes, since only a few sperm (or possibly even
round spermatids) may be used for micro-insemination. In
addition, several investigators have suggested that findings
on testis biopsy may have prognostic significance in the treat-
ment of varicoceles,”? as well as surgery for ductal obstruc-
tion.4 1% Despite the enormous value of testis biopsy, concern
remains about the percutaneous approach regarding diag-
nostic accuracy of the biopsy specimen, possibility of injury to
valuable spermatogenic tissue or potential for development
of antisperm antibodies in the already infertile patient.

The score of Johnsen and Agger,$ 7 spermatids per tubule
and tubule diameter were greater with open compared to
percutaneous testis biopsy (table 1). Although testis size was
not different between the 2 groups (table 2), we were more
inclined to perform percutaneous biopsy in a patient with a
soft testis before reconstruction. The Johnsen and Agger
score represents a quantitative analysis of testis histology in
which each tubule is given a number from 10 (complete
spermatogenesis) to 1 (no cellular elements present) based on
the maturity of the cellular content.t.? A mean score is de-
rived by averaging all tubules quantified. In the human
testis tissue sampling could conceivably affect the calculated
score. Although the lowered value obtained with the percu-
taneous biopsies could possibly reflect the decreased amount
of tissue obtained due to sampling, it more likely represents
an increased number of patients with impaired spermatogen-
esis in this group. This possibility is supported by the find-
ings that 13 of 20 patients (65%) in the open testis biopsy
group underwent simultaneous exploration after sperm were
found on the touch preparation, while only 9 of 31 (29%) in
the percutaneous testis biopsy group underwent subsequent

TABLE 2. Testicular volume

Testis Biopsy

Percutaneous Biopsy Open Biopsy Open Percutaneous
No. biopsies 58 34 Lt. testis:
No. tubules = SD* 14.5 = 8.0 100.8 * 64.9 Mean vol. = SD (cc) 12.9 + 5.7 119 6.6
Johnsen and Agger score = SD* 57 4928 6.6 =2.6 No. biopsies 17 30
No. spermatids/tubule + SD* 72x88 14.6 £ 11.1 Rt. testis:
Mean tubule diameter = SD (um.)* 130.8 = 16.0 175.1 * 31.6 Mean vol. = SD (cc) 16.0 = 8.4 12.6 = 6.7
No. hyalinization 3.3 +0.83 2.6 £0.78 No. biopsies 17 28

*p <0.05.

Differences were not statistically significant.
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reconstruction. Of note, 8 of 13 patients (62%) undergoing
concomitant reconstruction at open testis biopsy had motile
sperm at the site of epididymal anastomosis. Among the 5
patients without motile sperm at the anastomosis review of
the formal biopsy slides revealed severely impaired spermat-
ogenesis even though the touch preparation demonstrated
spermatozoa. Thus, an additional benefit of percutaneous
testis biopsy is the ability to review the biopsy slides before
surgical intervention to determine whether reconstruction or
other options, such as aspiration or testicular sperm re-
trieval, would be best. It should be noted that 57% of our
patients undergoing biopsy did not undergo subsequent re-
construction. Therefore, in the majority of men we could
avoid anesthesia, operating room costs and risks by initially
performing in office percutaneous testis biopsy.

In the past open testis biopsy has been considered the
standard procedure to obtain testis tissue for histopatholog-
ical examination. Its reliability in pathological diagnosis has
been well documented, as is the ability to ensure hemostasis
during the procedure. However, this procedure incurs many
inconveniences for the patient (that is preoperative testing
and hospitalization) and often requires an anesthesiologist,
which increases the cost of the procedure. Although local
anesthesia has been used for open testis biopsy, this proce-
dure often is uncomfortable and poorly tolerated by patients.®
The increased cost of open testis biopsy compared to an office
procedure is approximately $3,000 due to the need for an
anesthesiologist ($600), costs associated with preoperative
testing ($400), and use of the ambulatory unit, and operating
and recovery rooms ($2,000). These figures represent mean
charges billed by 3 local outpatient surgical facilities and
assume a bilateral procedure, billed at the minimal time of 1
hour in the ambulatory surgery unit, and operating room and
recovery rooms.

In recent years several studies have supported use of tes-
ticular fine needle aspiration as an alternative to open testis
biopsy for infertility evaluation.!*-13 Fine needle aspiration is
an in office procedure.that requires only local anesthesia and
generally is well tolerated. However, the value of fine needle
aspiration is limited by the availability of flow cytometry
and/or experience of an examining cytopathologist. In addi-
tion, its inability to -provide information regarding tubular
architecture remains a serious drawback. Also, this tech-
nique requires negative pressure to be applied to the testic-
ular parenchyma to obtain tissue, which may cause greater
parenchymal bleeding than percutaneous testis biopsy.

Recent reports have described the technique of percutane-
ous testis biopsy.-4 Included among the criticisms of this
procedure has been the potential for inadvertent and unde-
tected vascular or epididymal injury due to its blinded na-
ture. In an examination of intratesticular anatomy Jarow
demonstrated that the medial and lateral aspects of the
upper pole of the testis are less likely to contain major arte-
rial branches of the testicular artery than are the other
regions.!* Therefore, it is recommended that percutaneous
biopsies be performed as close to these areas as possible.
Serial scrotal ultrasound before and after biopsies revealed a
significant difference in sonographic abnormalities in the 2
groups. Sonographically detected abnormalities appeared to
be more transient in nature in the percutaneous testis biopsy
group, and occurred only in patients with a recent history of
nonsteroidal anti-inflammatory drug use. Intraparenchyma-
tous scar formation was not noted at 6 months after percu-
taneous testis biopsy. No extratesticular hematomas oc-
curred in either group.

In the initial report of Cohen and Warner biopsy was
performed with the needle oriented in an anteroposterior
direction, which may cause a greater incidence of epididymal
injuries.! In our series epididymal injury was avoided by
grasping the epididymis with the nondominant hand (fig. 1,
B). With the epididymis held posteriorly the testis was sta-
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bilized and the long axis of the needle' was oriented in a
mediolateral direction to prevent injury to the epididymis
and surgeon. None of the percutaneous testis biopsy speci-
mens contained epididymal tubules. In addition, 9 of the 31
patients (29%) in this group eventually underwent explora-
tion and none had evidence of injury to the epididymis (as
determined by lack of adhesions, hematoma, obvious punc-

. ture or disruption of the epididymis). In fact adhesions be-

tween the visceral and parietal tunica vaginalis were mini-
mal. The biopsy site appeared only as a brownish spot on the
tunica albuginea. Thus, to prevent adhesions in this region
(possible for later creation of an epididymal reservoir) percu-
taneous testis biopsy might be the procedure of choice.

It has been suggested that the lower quantitative yield of
spermatogenic tissue obtained with percutaneous compared
to open testis biopsy might affect pathological diagnosis.
Kessaris et al recently examined this issue and demonstrated
a 95% correlation between percutaneous testis biopsy plus
touch preparation and open testis biopsy. Although there are
fewer cross sections of tubules in a percutaneous than in an
open testis biopsy specimen, this did not affect the ability of
the pathologist to obtain a diagnosis based on the tissue
present. Also, use of a touch preparation may supplement the
information provided by percutaneous testis biopsy. Patho-
logical study was diagnostic in all of our percutaneous biopsy
specimens.

With use of subcutaneous local anesthesia and spermatic
cord block, percutaneous testis biopsy appeared to be well
tolerated by the majority of patients. Three patients experi-
enced dizziness and/or diaphoresis, which limited the proce-
dure to unilateral biopsy in 2. However, none of these 3
patients had received a spermatic cord block. Of the 32 pa-
tients undergoing percutaneous testis biopsy 3 (9%) required
narcotic analgesia for pain relief for several days follow-
ing biopsy, compared to 12 of 20 (60%) undergoing open testis
biopsy. The former 3 patients returned to normal activities
within 24 hours after biopsy.

With the growing popularity of micromanipulation tech-
niques (particularly intracytoplasmic sperm injection), meth-
ods of sperm and spermatid retrieval have recently achieved
new importance. Several recent reports have successfully
used percutaneously retrieved testicular sperm for in vitro
fertilization via intracytoplasmic sperm injection.6.17 There-
fore, percutaneous testis biopsy may soon be used not only for
diagnosis but also treatment of male factor subfertility.

Various conditions, including testis biopsy, have been im-
plicated in the formation of antisperm antibodies, theoreti-
cally through violation of the blood-testis barrier.’® None of
our biopsies in both groups resulted in increased antisperm
antibodies at up to 6 months postoperatively. All of our
patients had azoospermia or severe oligospermia (less than 5
million spermatozoa per cc), making comparison of semen
quality before and after biopsy impossible. However, not
finding increased antisperm antibodies in serum (or seminal
fluid) after biopsy supports the lack of a detrimental effect of
testis biopsy on testicular parenchyma.

CONCLUSIONS

Our results suggest that percutaneous testis biopsy is a
safe, cost-effective and diagnostic procedure that resulted in
a lower incidence of sonographically detected injuries and
injuries that were transient in nature compared to open
testis biopsy. In addition, use of general anesthesia, with its
attendant risks, was avoided. Neither percutaneous nor open
testis biopsy caused increased antisperm antibodies up to 6
months postoperatively. Percutaneous testis biopsy is easily
performed in the office with minimal instrumentation, and it
does not require an operating suite or general anesthesia.
Although fewer tubules were obtained with percutaneous
than with open testis biopsy, the tubular architecture was
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preserved and the specimen was diagnostic in all cases. Per-
cutaneous testis biopsy should be considered an alternative
to open testis biopsy in evaluation of the subfertile man for
whom testis biopsy is indicated.

Dr. Peter N. Schlegel critically reviewed the manuscript
and Mr. Thomas A. Brown provided technical assistance.
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