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Introduction and Objective: Transrectal
ultrasound guided prostate biopsy

(TRUS-Bx) is the definitive step in the diagnosis of prostate
cancer (CaP). Patients (pts) generally experience significant
pain during the procedure at the point that biopsy should be
accompanied by some form of anesthesia. Several different
factors influence pain perception (PP) during TRUS-Bx. In
our study we want to assess that the use of an ergonomic
smaller sized probe reduces PP during the procedure inde-
pendently from the administration of local anesthesia or
pain relieving drugs. 
Materials and Methods: This was a prospective, randomized
study in which 114 pts who underwent TRUS-Bx due to
abnormal PSA and/or to digital rectal examination (DRE)
suspicious findings were considered eligible. Pts were split in
two TRUS-Bx groups into which we used two different sized
ultrasound probes. In group 1, 61 pts underwent TRUS-Bx
with ALOKA end fire probe (size 74 mm). In group 2, 53 pts
underwent TRUS-Bx with B-K Type 8818 probe (size 58
mm). Both groups were treated with no local anesthesia or
pain relieving drugs. Pain was evaluated three times using a
10-point visual analogue scale (VAS), during the DRE (VAS
1), during the insertion of the probe (VAS 2) and during the
needle piercing (VAS 3). 
Results: Mean age of pts was 68.03 (SD 8.51); mean tPSA
and mean prostate volume was 7.75 (SD 4.83) and 45.17cc
(SD 17.7), respectively. The two groups were homogeneous
respect to tPSA (p = 0.675) and to prostate volume (p =
0.296); age was significantly different (p = 0.04) between
Group 1 (65.93) and Group 2 (70.43), whereas no statisti-
cally significant correlation between VAS 3 and age was
observed (p = 0.179). Analyzing pain perception, we found
no statistically significant difference between the two groups
in DRE (VAS 1; p = 0.839); on the contrary, patients in
Group 1 experienced on average more pain than other in
Group 2 both during the insertion of the probe (VAS 2 3.49
vs 1.09; p < 0.001) and during the needle piercing VAS 3
(2.8 vs 2.00; p < 0.05). The discomfort during probe inser-
tion and manipulation was perceived as very high (VAS 2 >
5) in 42.6% of patients in Group 1 and in 9.4% in Group 2.
Globally, the procedure was well tolerated (mean VAS score
< 3) in 77% of patients in Group 1 and in 90% in Group 2.
The proportion of patients who experienced more than mod-
erate pain (VAS > 5) during needle piercing ranged 24.6 %
in Group 1 to 18.9 % in Group 2. 

Summary

No conflict of interest declared.

INTRODUCTION
Prostate biopsy is one of the most common procedures
performed in the urologist’s office today. Despite devel-
opments in the field of prostate imaging recently
reached, it is still considered the standard procedure for
diagnosing prostate cancer (1-2). During the years, the
minimization of the sampling error has been the goal of
urologic community. However, the increase in the num-
ber and location of cores, if on the one hand it led to an
improvement of prostate cancer detection rate, on the
other led to an increase of patient discomfort. Patients
may generally experience a significant pain during the
procedure at the point that biopsy should be accompa-
nied by some form of anesthesia (3). Conversely,
improvements in anesthesia techniques have allowed
physicians to sample with a great number of cores and at
different locations in the gland, achieving patient com-
pliance and, finally, being able to perform the procedure
in an office setting. However, despite these considera-
tions, the use of anesthesia is still under debate because
of doubt of its real benefits and the associated costs (4).
Two factors are usually responsible for pain during tran-
srectal prostate biopsy: anal pain due to ultrasound
probe, that causes pressure and stretching of muscle
fibers, and pain at insertion of the needle through the
prostate (5). Are these factors related? May ultrasound probe
geometry influence pain perception of needle piercing during
transrectal prostate biopsy? To contribute in the answers of
these questions, we present a prospective randomized
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Conclusions: Patients who underwent a TRUS-Bx with the
58-mm circumference probe were found to experience
lower degree of pain not only during the insertion of the
probe through the anal sphincter, but also in the moment of
needle piercing.
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evaluation assessing the role of the use of an ergonomic
smaller sized probe on reducing pain perception during
ultrasound guided prostate biopsy, independently from
the administration of local anesthesia or pain relieving
drugs.

MATERIAL AND METHODS
In this prospective randomized study, 114 patients
underwent TRUS guided prostate biopsy. They had no
history of previous prostate biopsy, chronic prostatic
pain or pelvic pain syndrome, anal surgery, concomitant
analgesic medication or any other medical condition that

could potentially interfere with pain assessment.
Indications to prostate biopsy were an abnormal PSA
and/or a suspicious findings on digital rectal examination
(DRE). Patients was randomized into two Groups in
which we used two different sized ultrasound probes. In
Group 1 (n = 61) patients underwent TRUS biopsy using
an ALOKA machine with a 5-12 MHz multi-frequency
convex probe “end-fire” sized 74 mm. In Group 2 (n =
53) patients underwent TRUS biopsy with BK MEDICAL
machine equipped with an end fire probe (Type 8818)
sized 58 mm. As explained to any patient in informed
consensus, both groups were treated with no local anes-
thesia or pain relieving drugs. Only an aqueous gel was
used to perform DRE and probe insertion. The proce-
dures were performed by the same operator on the
patients in the left lateral decubitus (“Sims position”) after
emptying of the bladder, according to believed that the
state of bladder repletion may be an element of discom-
fort during the prostate mapping biopsy performance
(6). Antibiotic prophylaxis was given to the patients (oral
fluoroquinolone 1-2 h before the procedure and three
days after). Twelve random cores biopsies were obtained,
6 from each lobe of the prostate gland, according to Gore
scheme (7). After transrectal ultrasound performance,
conducted assessing the prostatic diameter, the volume
of the whole prostate, the transition zone, capsular and
seminal vesicle characteristics, as well as morphological
description of potential pathological features (8), sam-
pling was carried out with a 18-Gauge Tru-Cut needle
powered by an automatic spring-loaded biopsy dispos-
able gun. Pain was evaluated after procedure asking the
patient to sign in a 10-point visual analogue scale (VAS)
the pain degree felt during each phase of procedure. In
VAS scale, number 0 represented absence of pain and
number 10 the maximum pain perceived in life. The VAS
evaluation was differentiated in three scales considering
the pain perceived during the DRE (VAS 1), during the
insertion of the probe and the movements associated
(VAS 2), and during the needle piercing (VAS 3).

Additionally, we determined the relationship between
the level of pain, prostate volume, age and PSA.
Statistical evaluation was performed Student test T by
Med Calc System. P value less than 0.05 was considered
statistically significant.

RESULTS
The study groups were comparable in PSA and prostate
size. Age was significantly high in Group 2. (Table 1).
The mean pain scores in Group 1 during DRE (VAS1),
probe insertion and ultrasound procedure (VAS2) and
during biopsy (VAS3) were 0.42 ± 0.66, 3.49 ± 3.17 and

2.8 ± 2.22 respectively. The same mean pain scores in
Group 2 were 0.45 ± 0.72, 1.09 ± 1.68 and 2 ± 2.03
respectively (Table 2). While age had shown a significant
difference (p = 0.04) between Group 1 (65.93) and
Group 2 (70.43), no statistically significant correlation

Patients characteristics Total (n = 114) Group 1 (n = 61) Group 2 (n = 53) p-value

Mean age (yr) 68.03 ± 8.51 (range 50-85) 65.93 ± 7.54 (range 51-81) 70.43 ± 8.98 (range 50-85) 0.04

Mean prostate size (ml) 45.17 ± 17.70 (range 20-120) 46.79 ± 19.86 (range 20-120) 43.30 ± 14.79 (range 20-78 ml) 0.296

Mean PSA (ng/ml) 7.75 ± 4.83 (range 0.66-31) 7.93 ± 4.69 (range 0.66-24.81) 7.55 ± 5.03 (range 0.82-31) 0.675

Table 1. 
Patients characteristics.

Group 1 Group 2 p value

Mean pain score during EDR (VAS 1) 0.42 ± 0.66 0.45 ± 0.72 0.839

Mean pain score during PROBE 
manipulation (VAS 2) 3.49 ±  3.17 1.09 ± 1.68 0.001

Mean pain score during BIOPSY (VAS 3) 2.8 ± 2.22 2.0 ± 2.03 0.05

Table 2. 
Results for mean pain scores.

Figure 1. 
Correlation between patient age and pain perceived during
probe insertion.

Legend. VASsONDA: visual analogue pain score in probe manipulation; 
etàTOT: total age.
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between VAS 3 and age was observed (p = 0.179)
(Figures 1-3). Globally, the procedure was well tolerated
(mean VAS score < 3) in 77% of patients in Group 1 and
in 90% in Group 2. Probe insertion or manipulation dur-
ing the procedures (VAS2) were felt by patients as more
than a moderate pain (VAS > 5) in 42.6% in Group 1 and
9.4% in Group 2. The pain perception during needle
piercing (VAS 3) was high (VAS > 5) for 15 patients in
Group 1 (24.6%) and 10 patients in Group 2 (18.9%).
There were only minor complications and were managed
on an outpatient basis without admission. Both groups
were comparable in terms of complications. There was
no significant difference in the cancer detection rate
(65.6% in group 1; 66% in group 2). 

DISCUSSION
It is the experience of every urologist that most patients
experience moderate to severe pain during the prostate
biopsy procedure (9) and their discomfort appears to be
proportional to the number of cores taken (10-11). There
is now a strong evidence in the current literature that
anesthesia and/or analgesia improves patient tolerance
and comfort (5). Therefore, it is suggested that all urolo-
gists should introduce it in clinical practice as a routine
part of the procedure whatever the patient characteristics
and biopsy scheme (12-13). Of the various methods of
peri-prostatic nerve block alone or associated with lido-
caine gel has been shown to be safe, easy to perform and
highly effective. With limitations, it can be considered the
gold standard at the moment even if the optimal tech-
nique remains to be established (14-15). However, sever-
al different factors contribute to discomfort and pain dur-
ing ultrasound guided transrectal biopsy. Omitting the
psychological patients stress attributable to fear of the
potential diagnosis of cancer, to the anal route of penetra-
tion and to the fact that the examined organ is part of the
male sexual system, it is recognized that the introduction
and movement of TRUS probe into the rectum, the geom-
etry of the ultrasound probe itself, the needle piercing
through the rectal wall, the needle passage through the
prostate capsule and the number of biopsy cores taken are
the most determinant etiologic factors of pain during the
procedure (5). As suggested by Giannarini et al. (16) the
variability of perceived discomfort might be related to dif-
ferences in anorectal compliance. They suggested the pos-
sibility of omitting anesthesia in those patients with high
anorectal compliance. Others (2) have stated that press-
ing the probe against the rectum might minimize the dis-
comfort of the biopsy needle traversing the rectal mucosa.
We think that anorectal tone is the most determinant fac-
tor of perceived pain during ultrasound guided transrec-
tal prostate biopsy. Similarly to what happened with the
transition from rigid to flexible cystoscopy, the use of an
ergonomic probe may greatly may reduce the patient dis-
comfort during the procedure. As suggested by Moussa et
al. (17) it must be focalized into the role of transrectal
probe configuration, the probe design and needle guide
in determining pain during the ultrasound guided
prostate biopsies. They analysed prospective data on
1114 patients undergoing the procedure in a three years
period. From results derived from analysis of patient’s
responses of a 10-point visual analogue pain scale related
to the consecutive steps of prostate biopsy (probe inser-
tion, application of peri- prostatic nerve block and the
obtaining of prostate biopsies cores), they concluded that
probe configuration may affect pain during each step of
TRUS-guided prostate biopsy. Rochester et al. (18), in his
double-blind randomized controlled trial of topical glyc-
eryl trinitrate use during ultrasound guided transrectal
prostate biopsy, concluded that although decreasing anal
sphincter tone is effective for decreasing pain associated
with biopsy, its role may be in combination with local
anesthetic infiltration, which together address two differ-
ent aspects of pain associated with biopsy. In the other
hand, the use of anesthesia in performing prostate biopsy
is still under debate because of doubt of its real benefits
and the associated costs (4). Moreover, peri- prostatic
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Figure 2. 
Correlation between patient age and pain perceived during
needle piercing.

Legend. VASpRELIEVO: Visual analogue pain score during biopsy; 
etàTOT: total age.

Figure 3. 
Correlation beetween patient age and pain perceived during
digital rectal examination.

Legend. VASeDR; visual analogue pain score during digital rectal 
examination; etàTOT: total age.
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nerve block causes a lengthening of the procedure and
requires the patient to undergo additional injections.
These considerations led us to the idea to investigate if the
reduction of the mechanical stretching of sensory fibers
innervating the part of the anal canal distal to the dentate
line using an ergonomic probe might cause a discomfort
reduction to the patient not only during the introduction
of the probe itself but also in pain perception of needle
piercing. Few studies have accessed the influence of size
probe on pain perception during TRUS guided prostate
biopsy. Koprulu et al. (19) asserted that under adequate
local anesthesia there is no difference in pain perception
between a larger or a smaller probe. They evaluated one
hundred and seventy patients who underwent TRUS
guided biopsies, divided into three TRUS biopsies
groups. Group I (60 pts) underwent TRUS biopsy with
newer BK Type 8808 probe (circumference 58 mm) under
injectable periprostatic anesthesia, Group II (60 pts)
underwent TRUS biopsy with BK Type 8551 probe (cir-
cumference 74 mm) under injectable periprostatic anes-
thesia, and Group III (50 pts) underwent TRUS biopsy
with BK Type 8551 probe (circumference 74 mm) with-
out local anesthesia. Peri-prostatic injection anesthesia
was performed with 10 cc, 1% lidocaine (5 cc on each
side) 10 min before procedure. Pain was assessed using a
10-point modified visual analog scale (VAS) 15 min after
the biopsy procedure. Most of the patients experienced
no pain to slight pain in Groups I and II, but 66% of the
patients had more than moderate pain (VAS ≥ 5) in Group
III with mean VAS score statistically higher than the other
two groups (Group I vs. III, P = 0.0001; Group II vs. III,
P = 0.0001). Mean VAS score was not statistically differ-
ent between Group I and II (P = 0.126). No statistically
significant difference in VAS pain perception was
observed between different age categories within the
Group I, II, and III. Authors concluded that in the
absence of injectable local anesthesia, larger probe (74
mm) results in much higher VAS pain perception than
same size and smaller (58 mm) probe used under
injectable local anesthesia. However, under injectable
local anesthesia, the size of the transrectal probe (58 mm
vs. 74 mm) does not result in any different pain percep-
tion during TRUS biopsy. In our part, we investigated
how the ergonomic smaller sized probe can reduce pain
perception, making the procedure more comfortable and
well tolerated by the patients, without performing any
form of anesthesia. We built the randomization of the
study in order to eliminate some possible confounders.
The patients in both group underwent the same number
of needle piercing (twelve) avoiding to perform a peri-
prostatic nerve block. The pain perceived was the result
of digital rectal examination (during which the same
operator provide to insert a lubricant gel), the probe
insertion and/or movements and the prostatic tissue biop-
sy. The two groups were similar in terms of clinical data
(PSA, prostate volume, DRE). We noted a difference in
terms of age. Group 2 (smaller sized probe) was charac-
terized by an older age than Group 1. Some literature data
demonstrated age > 65 years as “a natural anesthetic” in
pain perception during the transrectal ultrasound-guided
prostate biopsy procedure (20). In our data, mean age
was > 65 years in both group and statistical analysis

revealed no significant correlation between VAS 3 (pain
perceived during needle piercing) and age (p = 0.179)
(Figure 3). The only significant different variable between
the two groups was the size of the probe used. As we
expected, using a 58 mm probe instead of 74 mm
reduced very significantly pain perception during the
insertion of the probe (VAS 2). Moreover pain perception
is reduced not only during the insertion of the probe, but
also during needle piercing biopsy (VAS 3), always signif-
icantly. In effect, there are several data in scientific litera-
ture supporting the evidence that probe insertion is more
painful than prostatic biopsy performed under peri-pro-
static nerve block. For example, Philip et al. (21), evaluat-
ing in a prospective manner the efficacy of bi-apical vs bi-
basal periprostatic nerve block during 12 core ultrasound
guided prostate biopsy, found that patients who experi-
enced greater pain with the introduction of the probe also
reported more pain with the biopsy procedure. These
data may suggest that most of the pain the patients expe-
rienced during TRUS guided prostate biopsy is not just
related to the piercing itself, but the insertion of the probe
has some key role on overall pain, probably due to the
tone of anal sphincter. If the only ergonomic geometry of
the probe in a compliant anus reduces also the perceived
pain during cores sampling, then it is not so necessary a
peri-prostatic nerve block but a maneuver that locally
augment anal compliance with the opportunity to select
the cases in which is necessary a form of analgesia, just
during anal tone assessment with digito-rectal examina-
tion as suggested by Onur et al. (22). We need further
studies to evaluate that. 

CONCLUSION
Performing a TRUS guided prostate biopsy with the
58mm circumference probe patients were found to expe-
rience lower degreesof pain not only during the insertion
of the probe trough the anal sphincter, but also at the
moment of needle piercing. Ultrasound probe geometry
may influence pain perception during the prostate biop-
sy procedure and may be determinant in selecting
patients in which it is needed some form of analgesia.
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