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MINI REVIEW

Percutaneous biopsy of the testicle: A mini review with a proposal
flow chart for non-obstructive azoospermia
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Abstract

A general consensus on the role of testicular biopsy in non-obstructive azoospermia (NOA) is needed. This paper reviews
and updates technical aspects and clinical performance of the percutaneous testicular biopsy techniques, in particular
large-needle aspiration biopsy (LNAB), and proposes a flow chart for the management of NOA.

The English literature and original data were reviewed or analyzed. Large-needle biopsy (LNB) includes large-needle cut-
ting biopsy (LNCB) and large-needle aspiration biopsy (LNAB). LNCB usually requires scrotal incision for the insertion
of relatively large needles. Fine-needle aspiration biopsy (FNAB) does not require surgical equipment or expertise, employs
the smallest needles (23- to 20-gauge), and permits sperm cytologic detection. LNAB also does not require surgical equip-
ment or expertise, employs needles of size from 20- to 18-gauge, is safe, and can be used for testicular histology and sperm
recovery.

An operative flow chart is proposed for the management of NOA in which FNAB, LNAB and open surgical biopsy are
used for the optimal management of NOA.

Key words: Flow chart, non-obstructive azoospermia, percutaneous testicle biopsy

Introduction Although the literature contains the technical
details of the aforementioned biopsy techniques,
there is no consensus as to when each should be used
nor on the selection of the type of procedure accord-
ing to the type of azoospermia and specific clinical
circumstance (1,4). Moreover, there is no agreement
regarding the classification and the description of
these techniques (3). In fact, a recent report included

fine-needle aspiration biopsy (FNAB) among the

Testicular biopsy is commonly used in infertile
men to assess the morphology and function of the
testis and to distinguish between obstructive and
non-obstructive azoospermia (1). It is also used to
retrieve sperm for n-vitro fertilization with intracy-
toplasmic sperm injection (IVF-ICSI) (2,3). We
previously reviewed the different testicular biopsy
techniques and classified them as percutaneous and

open surgical techniques (3). In the percutaneous
techniques, we included the fine- and large-needle
aspiration biopsy techniques. The large-needle biopsy
(LNB) technique includes two types: large-needle
cutting biopsy (LNCB) and large-needle aspiration
biopsy (LNAB).

surgical techniques (4). Indeed, testicular FNAB
was used during surgical procedures (5), although it
is not per se a surgical procedure.

The aim of this paper is to review and update the
technical aspects and clinical performance of LNAB
and to compare it with the other testicular biopsy
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Key messages

e The percutaneous testicular needle biopsy
techniques include different procedures
undergoing clinical and technical evaluation
and progress.

e Recent data suggest that they can be used
for the management of non-obstructive
azoospermia either for retrieval of sperma-
tozoa or for selecting patients for surgical
biopsy aimed at in-vitro fertilization.

techniques—with percutaneous LNCB, in particu-
lar. Furthermore, we introduce an operative flow
chart for the management of non-obstructive azoo-
spermia (NOA) that includes percutaneous and
surgical biopsy procedures.

Technical details

The percutaneous technique of LNAB was initially
proposed in 1930 (6) for the exploration of many
superficial organs. Today, it also used for thyroid
nodule examination (7).

LNAB of the testicle is performed under local
anesthesia; 5-7 mL of 2% lidocaine is injected into
the spermatic cord with a 23-gauge needle (8). A few
drops of anesthetic are also injected in the scrotal
puncture area. A few minutes later, the testicle is immo-
bilized manually. A larger needle (20- or 18-gauge)
is inserted into the surface of the testicle through the
same skin puncture that was used for anesthesia. The
needle is connected to a 20- or 30-mL disposable
syringe mounted in a syringe holder. Tissue fragments
are aspirated from multiple sites. The same procedure
is followed for FNAB except for the smaller-sized
needles (23- to 20-gauge). A 20-gauge needle can be
used for either FNAB or LNAB.

The aspiration in the syringe is interrupted when
tissue fragments appear in the needle extremity and
in the syringe. The needle and syringe are extracted
from the testicle, and the tissue fragments in the
needle and/or in the syringe are recovered. In some
cases, a testicular tissue fragment adheres to the scro-
tum at the puncture site. The puncture is performed
usually twice, sometimes more, until a macroscopi-
cally satisfactory specimen is recovered, or until the
patient is no longer able to tolerate the procedure.
The size of the needle used for each aspiration biopsy
is chosen based on the macroscopic size and aspect
of the tissue fragments obtained with the previous
puncture. If the aspirate appears bloody, a smaller
needle can be used in the successive puncture, and
some drops of heparin are included in the syringe.

Abbreviations

FNAB fine-needle aspiration biopsy

IVF-ICSI  n-virro fertilization with intracytoplasmic sperm
injection

LNAB large-needle aspiration biopsy

LNB large-needle biopsy

LNCB large-needle cutting biopsy

NOA non-obstructive azoospermia

ST seminiferous tubules

TESE testicular surgical sperm extraction

The testicle size dictates the initial choice of needle
size—the smaller the testicle, the smaller the needle
that is used (9).

Cohen and Weiner described testicular LNCB
using a modified Tru-Cut biopsy needle (6.3 cm)
with 14-mm notch (10). A spermatic cord block was
performed, and local anesthesia was delivered into
the scrotum. With the obturator fully retracted, the
needle was inserted into the testicle through a scro-
tal incision. The biopsy was performed using the cut-
ting cannula. The needle was withdrawn, and the
scrotal incision was closed with suture material. The
patient was advised to apply direct pressure for
15 minutes, to wear a scrotal support for 3 days,
and to maintain chair or bed rest for 12 hours.
Prophylactic antibiotics were also prescribed.

More recently, the Tru-Cut needle was modified
into a 14-gauge automatic biopsy gun with a short
(1 cm) excursion (11-13) and an 18-gauge biopsy
needle with a 17-mm sampling notch (14,15).
With the latter needle, its technical performance was
compared with and without that of preliminary skin
incision (15).

Safety

FNAB is considered a relatively safe technique,
because it uses the smallest needles. However, a case
of testicular bleeding after FNAB with a 21-gauge
butterfly needle has been reported (16).

The safety of LNAB was evaluated clinically in
387 testicles from 233 patients with non-obstructive
azoospermia (17).No clinical complications occurred
after the needle biopsy sampling. No drugs were pre-
scribed before or immediately after the biopsy, and
no patient requested a certificate to justify his absence
from work in the days after the biopsy sampling.
Finally, none of the patients contacted the biopsy
sampler after the biopsy, even though they had been
instructed to do so if local or general problems
occurred that were related to the procedures.

In another study, a total of 89 testicles from 54
patients were assessed. All of the men had undergone



FNAB plus LNAB and two ultrasonographic exam-
inations. The first image was taken immediately
before the biopsy, and the second image was obtained
on the days following the biopsy sampling: within
1 day (5 patients), from 1 to 10 days (5 patients),
from 10 to 20 days (38 patients), from 20 to 40 days
(5 patients), and on the 63rd day (1 patient). The
size of 89 testicles ranged from 2.4 to 20 mL. The
size of the needle used for LNAB was 18-gauge for
19 testicles, 20-gauge for 52 testicles, 21-gauge for
5 testicles, and 22-gauge for 13 testicles. There was
no difference between the two images in 48 (88.9%)
of the patients, whereas the second images from
the remaining 6 patients performed 10 to 15 days
after the biopsy showed a hypoechoic area of 1 cm
around the incision site. The testicles of these six
patients were examined with a needle of 18-gauge
(two testicles), 20-gauge (two testicles), 21-gauge
(one testicle), and 22-gauge (one testicle) (17).

In a study by Cohen, the author performed 287
LNCBs (10). Three patients developed small hema-
tomas, which were treated conservatively, and five
patients developed orchialgia, which did not require
narcotic analgesia. Harrington performed 58 LNCBs
in 58 patients. Afterwards, four of the patients (7%)
had sonographic evidence of intratesticular bleeding
characterized by a hypoechoic region which resolved
by 6 months (14). Of the 32 patients undergoing
percutaneous testis biopsy, 3 (9%) required narcotic
analgesia.

Tuuri et al. did not report any complication
following LNCB in a small group of infertile patients
(18). However, the study was not aimed to assess the
issue of percutaneous biopsy complications, and
LNCB was performed in some patients at the time of
surgical biopsy. Furthermore, in some patients LNCB
required the administration of prophylactic antibiotics
(19) as well as time away from work (11,19).

Bioptic specimen size

For FNAB, the size of the bioptic specimen is not a
relevant issue, because cytologic features are usually
obtained with a relatively small amount of tissue. In
most of the studies reporting the size of the testicu-
lar biopsy specimen obtained with LNB or open
surgery, this parameter has been evaluated by the
number of seminiferous tubules (ST) per histologic
section. A few reports describe the weight and the
dimensions of biopsy specimen.

Carpi et al. reported that in 101 LNAB testicular
biopsies in 66 infertile patients—almost all of whom
had NOA—the mean number of ST was 74.
Six biopsies in five patients did not show sufficient
material for histologic examination. The volume of
the testicles varied from 11 to 29 mL (mean 22 mL),
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and the size of the needles ranged from 18- to
21-gauge. The mean number of ST was 24.7 when
a 21-gauge needle was used, 56.2 when a 20-gauge
needle was used, and 103 when an 18-gauge needle
was used (20).

In a larger series of 215 LLNABs, the data were
analyzed for information on testicular size. From the
testicles that were 10 mL or larger, an 18-gauge
needle obtained fragments with a mean number of
92.1 ST. The smaller needle sizes—20-, 21-, and
22-gauge—obtained a mean ST of 39.5, 22.4, and
39.2, respectively. From the testicles that were
between 10 and 6 mL, each of the four different-sized
needles obtained specimens with a similar mean
number of ST (from 34.7 to 50.9). From the testicles
that were smaller than 6 mL to 3 mL, the 20-gauge
and 22-gauge needles extracted 25 and 70 ST,
respectively (9). From 213 testicles, the mean biopsy
specimen dimension and weight were 0.20 X 0.30 X
0.62 cm and 385 mg (Figure 1) (21).

Tuuri reported ten patients with NOA who
underwent percutaneous LNCB (biopsy gun). The
testicular biopsy specimen showed 15 to 20 cross-
sections of ST. The amount of tissue was considered
sufficient to make a definitive diagnosis and to provide
enough spermatozoa for IVF-ICSI (18).

Morey et al. compared two groups of men under-
going testicular biopsy with a biopsy gun. In group
1, 27 testis biopsies were performed without skin
incision and local anesthesia. In group 2, 40 biopsies
were performed with skin incision and spinal or
general anesthesia (22). The mean number of ST per
histologic section was 18.7 (range 6—40) in group I
and 25.9 (range 2-60) in group 2 (22).

Use of the biopsy specimen and principal
performances

The specimens obtained with a percutaneous biopsy
can be used for cytologic examination, histologic
examination, and retrieval of fresh tissue for immediate
IVF-ICSI, sperm research, and cryopreservation.

There is a large variation among the percutane-
ous techniques in terms of materials, technical aspects,
and general conditions that makes a comparison dif-
ficult (9). FNAB has been performed using needles
with very different sizes, from 23- to 19-gauge.
Multiple aspirations have been performed under
general anesthesia (9). FNAB cytology identifies
the nuclei of Sertoli cells and adequately describes
spermatogenetic cells. It does not show tubules and
interstitium. FNAB is the most suitable technique
for cytologic investigation.

Because the size of the tissue specimen depends
on the needle size, some studies with the largest
needle sizes also reported successful sperm retrieval.
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However, FNAB cannot be systematically recom-
mended for sperm retrieval in patients with NOA
(1,2,23).The histologic examination usually requires
a larger amount of tissue than can be obtained
with FNAB.

The main purpose of FNAB is cytological exam-
ination. However, a few studies have used FNAB for
testicular histologic examination and sperm retrieval
in men with NOA (24).When fine needles were used
(21- or 23-gauge), multiple punctures, up to 15 per
testicle, under general anesthesia were performed
(5,16,25). Other studies employed a 19-gauge nee-
dle with multiple punctures following intravenous
sedation, followed by compression dressing and anti-
biotic therapy (26,27). Indeed, the 19-gauge needle
should be considered a ‘large needle’ compared with
23- or 21-gauge needles, which are more commonly
used with FNAB.

Because of the larger needle sizes used with
LNCB, the procedure can obtain larger amounts of
tissue than FNAB. The bioptic specimen has been
largely used for histologic examination. The same
specimen has also been used for sperm retrieval in a
limited number of patients with NOA (18). LNAB
has been used for testicular histologic examination
in a large series of patients with NOA. The morpho-
logic features of LNAB histology have been com-
pared with those of FNAB cytology in 89 testicles
(25). This comparison showed that elongated sper-
matids and spermatozoa were observed more fre-
quently at FNAB cytology than at LNAB histology
(54.2% versus 33.2%). This finding is in accordance
with other limited observations reporting that sper-
matozoa are observed in FNAB specimens more
frequently than in surgical biopsy samples (28,29).
It also seems to confirm the observation that ‘mature
sperm with tails are difficult to see on surgical biopsy’
(29). During histologic preparation, when the spec-
imens are cut into thin sections, some sperm tails
may be cut. A different explanation is that the thick-
ness of the FNAB cytology preparation is less than
that of conventional histology. However, the tails are
well preserved when the whole FNAB specimen is
smeared on the glass (17). Therefore, the addition of

FNAB to LNAB or LNCB can be used to avoid an
important number of cases excluded from sperm
retrieval due to the absence of spermatozoa—
elongated spermatids in the LLNB bioptic specimen.

LNAB is now successfully used for sperm retrieval
in patients with NOA for use in IVF-ICSI (unpub-
lished data). However, the performance data have
not yet been evaluated.

Table I summarizes the principal technical char-
acteristics and performance data of the percutaneous
testicular biopsy techniques. The percutaneous tes-
ticular biopsy technique can play a central role in the
management of the patients with NOA. Most of the
testicular biopsy techniques are ‘entirely’ surgical
such as the open surgical techniques or the tradi-
tional Tru-Cut or Biopsy-gun percutaneous biopsy
technique. When clinical, hormonal, and ultrasono-
graphic data are used, a rather reliable estimation
can be made of the probability for extracting sper-
matozoa with a successive surgical biopsy (predicts
success extraction in 71%) (30). When testicular
biopsy is used, this predictive power increases because
intratesticular morphology including spermatogene-
sis is considered (positive predictive value 77% to
100%) (30-33) and also extraction of spermatozoa
can be achieved.

However, the use of surgical biopsy in patients
with NOA may represent an excessive procedure for
the 50% of these patients who are expected to be
devoid of intratesticular spermatozoa. The percuta-
neous testicular biopsy techniques, which do not
require scrotal incision and any other procedure
typical of surgery (FNAB and LNAB), are less
expensive and well tolerated by patients. Therefore,
they can be used to systematically evaluate all patients
with NOA who require an estimation of the probabil-
ity of a successful biopsy retrieval of spermatozoa.
Furthermore they permit immediate sperm extraction
probably in about 50% of the patients.

Discussion

FNAB is a relatively easy, safe and cheap biopsy
technique. Furthermore, it seems more suitable for

Table I. Principal technical characteristics and performances of the percutaneous testicular biopsy techniques.

Biopsy Surgical equipment Needle size, Specimen size, ST per histologic

technique or expertise gauge section, mean values Principal use

FNAB No 23 to 20 — (see note) Sperm cytologic detection

LNAB No 20 to 18 52 to 74 Testicular histology, sperm recovery®
LNCB Yes 14 to 18 15 to 39 Testicular histology, sperm recovery

Note: some studies have reported that FNAB succeeded in obtaining a tissue fragment used for histologic examination or sperm retrieval;
however, multiple punctures under general anesthesia or i.v. sedation or needles of 19-gauge were used (see text).

ST = number of seminiferous tubules.
#Unpublished data.



Figure 1. One of the longest biopsy specimens obtained with
LNAB.

identifying intratesticular spermatozoa than the more
complicated LNAB (17,34) and LNCB. Conse-
quently, absence of spermatozoa by FNAB cytology
should be taken into consideration in patient coun-
seling before surgical sperm retrieval as this may
imply low sperm recovery rate. In fact, sperm retrieval
from the testicles of patients with NOA is unsuccess-
ful in about 50% of cases (3). This counseling may
prevent the need for complicated testicular biopsy
procedures in many NOA patients.

On the other hand, the needles used with FNAB
may not be large enough to retrieve a tissue fragment
including sperm from patients with NOA. LNCB has
been used for sperm retrieval in such patients (18).
The data regarding sperm retrieval with LNAB have
not yet been published. However, some of the authors
of the current review are successfully using LNAB
for this purpose. This is in agreement with the obser-
vation that the testicular biopsy size sampled with
LNAB is larger than that obtained by LNB. In this
vein, a recent study described how LNAB obtains
relatively large biopsy specimens in a safe manner (7).
In that study, the internal and external cross-section
area and volume of eight disposable single-cylinder
needles of different sizes (25-, 23-, 22-, 21-, 20-, 18-,
16-, and 15-gauge) were determined and presumed
to indicate the size of the tissue sampled (internal
values) or size of tissue injured (external values) by
the needle. The same reasoning was applied to a
14-gauge Tru-Cut needle. The ratio between the
internal and external cross-section area or volume
was regarded as a measure of safety. These ratios were
greater with the 20- (0.47) or 18- (0.53) gauge nee-
dle than the 14-gauge Tru-Cut needle (0.45). This is
consistent with the conclusion that LNAB is associated
with less tissue injury than LNCB (7).

Uncontrolled studies have compared the sperm
retrieval rate obtained with percutaneous biopsy
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techniques and open surgical techniques, and dif-
ferent results have been reported (4). One reason
for the different results may be that the studies
were not biased for etiology of NOA, biopsy tech-
niques, and general conditions under which the
percutaneous biopsy was performed (e.g. type of
anesthesia) (3,23).

Because the presence of spermatozoa at testicular
cytology or histology is the best test for predicting
successful sperm retrieval with testicular surgical
sperm extraction (TESE), all the percutaneous
biopsy techniques can be used to this purpose (3).

Each type of percutaneous biopsy technique is not
standardized. For FNAB, needles of very different
sizes (from 23- to 20-gauge) are generally employed
(5), and funicular or scrotal anesthesia has been used.
For LNCB, different needles including modifica-
tions of the original Tru-Cut needle have been used.
For LNAB, only one group described its use (20).

In some studies, FNAB performed with relatively
large needles (19-gauge) reduced the need for open
surgical biopsy (5,26,27,35,36). On the other hand,
other studies reported that the FNAB efficacy in

FNAB
A 4
SPERM + SPERM - CYTOLOGY
PATIENT'S
COUNSELING
LOW PROBABILITY
) OF SPERM POSITIVE NEGATIVE
STOP RECOVERY
PERFORM LNB
(preferentially LNAB) STOP
SPERM + SPERM -

STOP SURGICAL BIOPSY
(preferentially microdissection)

SPERM +: successful sperm recovery

SPERM -: unsuccessful sperm recovery
POSITIVE: presence of sperm at FNAB cytology
NEGATIVE: absence of sperm at FNAB cytology

Figure 2. Testicular biopsy in NOA: a proposal flow chart for men
undergoing sperm retrieval for the first time.
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sperm retrieval was not very different from that of
open biopsy. FNAB can be successful in sperm
retrieval (5), but when compared in head-to-head
studies with open surgery the results suggest that
open surgery was successful more often than FNAB
and that after unsuccessful FNAB open surgery
could still yield sperm (27,36).

Open surgical techniques are the most com-
monly described techniques in sperm retrieval from
NOA patients. They are considered by many authors
the gold standard, because in comparison studies
with LNAB or LNB they have higher success rates
(23). Among the open surgical techniques, the selec-
tive microdissection reported the highest retrieval
rates (1,3).

Conclusions

The principal difference amongst all of the biopsy
techniques discussed in this review is the need for
surgical equipment and expertise—neither of which
is necessary with FNAB and LNAB. Concerning
their different performance the following flow chart
can be proposed in the management of patients with
NOA (Figure 2). First, perform FNAB. If FNAB
retrieves spermatozoa, the goal is achieved. If FNAB
does not retrieve spermatozoa while showing sper-
matozoa in the cytologic specimen, perform LNB,
preferentially LNAB, for sperm retrieval. If FNAB
cytology does not show any spermatozoa, the prob-
ability of retrieving spermatozoa with a percutaneous
or an open surgical testicular biopsy is low; therefore
the physician must inform and discuss with the
patient. If FNAB cytology shows the presence of
spermatozoa while LNAB fails in retrieving sperma-
tozoa, an open surgical biopsy technique, particu-
larly the microdissection sperm extraction, can still
be considered. This operative flow chart, although
based on limited controlled studies, considers patient
compliance and safety, invasiveness, complexity, and
performance data of the percutaneous and surgical
testicular biopsy techniques.

Declaration of interest: The authors state no con-
flict of interest and have received no payment in
preparation of this manuscript.
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