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Abstract. – INTRODUCTION: In our study, the
efficiency and reliability of lidocaine (1 cc/1%) ap-
plication during transrectal ultrasound-guided
(TRUS) prostate biopsy to levatores prostate was
studied. Levatores prostate was visualized on a
cadaver dissection previously.

PATIENTS AND METHODS: Eighty outpatients
with lower urinary tract com-plaints or were sus-
pected clinically to have prostate cancer were
submitted to TRUS-guided prostate biopsy. The
ages of outpatients were ranging from 45 to 81.
Patients were randomized in 2 groups: Group-I,
with 40 patients submitted to local anesthesia by
periprostatic injection of 1 cc 1% lidocaine be-
fore biopsy; and group-II, with 40 controls the
biopsy was performed without local anesthesia.
The anatomical region for anesthesia was deter-
mined via dissection. The name of this anatomi-
cal region is levatores prostatae and it has got
high nerve density. The process was explained
to the patients and their approvals were ob-
tained. Levatores prostatae was detected with
TRUS before biopsy. Pain; related to digital rec-
tal examination (DRE), probe insertion or biopsy,
was scored via visual analog scale (VAS). The
patients were evaluated about side effects of li-
docaine and early and late complications of
biopsy as well.

RESULTS: Both groups were similar in terms
of mean age, PSA levels, prostate volume and
VAS scores (p > 0.05). As for VAS score, on the
group submitted to anesthesia was determined
2.34 ± 1.08, while for VAS score on the group
submitted conven-tional biopsy was determined
5.8 ± 1.6. Between two groups, there was a sta-
tistical difference in terms of VSA score (p <
0.05); but there was no statistical difference
about early and late complications of biopsy.

CCOONNCCLLUUSSIIOONNSS: The periprostatic blockage
use is clearly associated with more tolerance
and patient comfort during TRUS-guided biopsy.
Owing to the local anesthesia introduced to the
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periprostatic nerve bundle localization in leva-
tores prostate area, the patients could tolerate
the pain better.
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Introduction

Prostate cancer is the most common tumor in
men and second cause of death1. Transrectal ul-
trasound-guided prostate biopsy has become es-
sential in diagnostic investigation of patients with
clinical suspicion of prostatic neoplasia on physi-
cal examination, or elevation of the prostatic spe-
cific antigen (PSA)2,3. Although the biopsy could
be tolerated by most of men, 65-90% of patients
had pain during the exam and 19% of them re-
fused the biopsy4,5. The common opinion in re-
cent years is that sextant biopsy is no longer suf-
ficient to diagnose the prostate cancer. Thus, tak-
ing 14 to16 core biopsies is recommended6,7.
Discomfort during prostate biopsy is proportion-
al to the number of biopsies; therefore, 14 to 16
core biopsies are recommended8,9, and the need
for anesthesia is increasing for an optimal
biopsy10. For adequate pain control during the
biopsy, various techniques have been described
such as rectal lidocaine gel implementation,
periprostatic nerve block, intraprostatic local
anesthesia, nitrous oxide inhalation, caudal anes-
thesia, tramadol implementation. However, re-
cent studies recommended the periprostatic nerve
block as the gold standard for pain control11-13.

In order to ensure adequate pain control, local
anesthesia should be applied in correct technical.
In the studies the amount and the effectiveness of
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Group I (with anesthesia) Group II (without anesthesia)

Number of patients 40 40
Age (year) (ort ± SD) 61.97 ± 1 3.4 59.03 ± 13.4
PSA (ng/ml) (ort ± SD) 6.69 ± 3.6 6.26 ± 2.47
Prostate volume (cc) (ort ± SD) 50.31 ± 21.23 49.02 ± 17.72
Prostat Ca (%) 20 17

Table I. Patient characteristics.

Figure 1. Levatores prostate area on cadaver.

Prior to study, pelvic dissections were per-
formed in the dissection room belonging to
Anatomy on 8 cadavers revealing periprostatic
structures. On these structures, the area with con-
densed periprostatic nerve fibers were assessed
visually (Figure 1). In this area; the anterior
fibers of the levator ani muscle, which located
lateral of prostate, crossed urogenital diaphragm.
And also this area is rich with fat and connective
tissues. This area at the present day (American
Urologic Association, AUA 2011) coincides su-
perficial area referred rectally as trigger Zone. In
patients with chronic prostatitis and chronic
pelvic pain related to levator spasm, local press-
ing upon this area (Trigger point wand) is used
therapeutically. This area is rich in sensorial and
motor nerve fibers originating especially in S4
level. Using TRUS and magnetic resonance
(MR) to localize the area, this area is defined
clinically on patients.

First longitudinal plane imaging was made by
TRUS. Twenty-two gauge needles were intro-
duced guided by TRUS with proper angle on
linea dentate caudally. Mucosa was passed with
needle 4 centimeters above this line. 0.5 ml of
lidocaine was injected left and right sides of the
point which is in the middle of the imaginary

local anesthetic agent has been reported to vary
according to the anatomical localizations used14.
In this work, the most appropriate location for lo-
cal anesthesia was determined to be the neural
anatomic area between rectal mucosa and
prostate capsule which has the highest nerve den-
sity. Lower than standard dose of lidocaine (1 ml
of 1%) was applied to this pre-determined
anatomical location with transrectal ultrasound
(TRUS) and its efficiency and reliability in pain
control during the biopsy were examined.

Patients and Methods

Eighty patients with lower urinary tract symp-
toms referred to Urology Clinic were included in
the study. Patient characteristics are shown in
Table I. Indications for TRUS guided (TRUSG)
needle biopsy were determined as PSA ≥ 2.5
ng/ml and suspected prostate cancer on DRE (dig-
ital rectal examination). Informed consents were
taken from patients and patients were informed
about visual analogue scale (VAS). Patients who
had a prostate biopsy previously, a radical prosta-
tectomy operation, who had acute prostatitis, lido-
caine allergy, chronic pain syndrome, recto-anal
pathology or bleeding diathesis were excluded. In
addition, patients who had a prostate weight over
90 g and/or median lobe greater than 30 g were
excluded from the study because an accurate
anatomic localization could not be determined. Pa-
tients were randomized in two groups after biopsy
were planned. Anticoagulant or aspirin medica-
tions were discontinued 1 week before the proce-
dure. All patients were given prophylactic antibi-
otic therapy (Ciprofloxacin 500 mg 2 × 1) 1 day
prior to and 2 days after the biopsy. In the morning
of the biopsy all patients had rectal enema with 10
g Libalaks©. Patients had DRE before the biopsy.
Biopsy was performed by the same physician on
left lateral decubitus position with 7.5 MHz Shi-
madzu SDU-1200 labeled TV11R-055U rectal
probe (Tokyo, Japan). 
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Figure 2. MR images representing lidocaine injection areas.

Figure 3. MR images representing lidocaine injection areas.

No hurt Hurts a Hurts a Hurts Hurts a Hurts
little bit little more even more whole lot worst

line drawn between vesiculoprostatic angle and
prostate apex. Diffusion of lidocaine in this area
was observed on MR image (Figure 2). Patients
were observed after the procedure for lidocaine
related side effects and possible acute complica-
tions. Notes were taken in this regard. In control
group, TRUS guided biopsy was performed
without anesthesia in conformity with biopsy
criteria which are mentioned above. 10th minute
following anesthesia, a total of 14 right and left
biopsies were taken using 18 gauge needle. In
subjective assessment of pain, 11-point VAS
was used. Patients were asked to evaluate their
pain felt during DRE, probes entry in rectum
and biopsy procedure on this scale (Figure 3).

Answers were noted 0 to be no pain to 10 to be
severe pain. 

Every patient was observed for 4 hours after
the biopsy for early complications such as
haematuria and rectal bleeding. Rectal bleeding
was determined using anal pads.

Statistical Analysis
Statistical analysis was made by SPSS®,

Chicago, IL, USA. To determine parameters for
each patient group, mean and standard deviation
values were calculated. VAS scores were ana-
lyzed using Kruska-Wallis ANOVA median test
and independent t test. p < 0.05 was considered
statistically significant.



2893

The importance of anatomical region of local anesthesia for prostate biopsy

Results

Group 1 and Group 2 were compared in age,
PSA and prostate volume (Table I). The mean
values of two groups as age, PSA and prostate
volumes measured by TRUS were statistically
similar. VAS cores of both groups were defined
during prostatic injection (PRI) and probe imple-
menting and the results were given in Table II. In
Table II, mean pain values were given according
to VAS in both groups. Mean pain values of the
first group who had anesthesia were measured as
2.42 ± 1.55 during PRI, 4.68 ± 1.56 during probe
implementing, 2.34 ±1.08 during biopsy opera-
tion. The second group who had no anesthesia had
mean pain values: 2.34 ± 1.53 during PRI, 4.25 ±
1.51 during probe implementing, and 5.8 ± 1.60
during biopsy. Between two groups, no statisti-
cally significant difference (p > 0.05) was ob-
served in terms of pain scores during PRI and
probe implementing in the statistical analysis
done with One way Anova test. On the other
hand, in the first group who had local anesthetics
the pain felt was statistically lower (p < 0.005).

In both groups, no statistically significant dif-
ference was observed in terms of post-operation
complications such as macroscopic hematuria,
infections, hemotechezia (p > 0.05). In the first
group who had lidocaine as local anesthetic
agent, no systematic side effects of lidocaine as
sleepiness, headaches and allergic reactions were
encountered.

Discussion

Sextant prostate biopsy with TRUS in diagno-
sis of prostate cancer started to be used in 1989
and sextant biopsy technique has become a stan-
dard method for prostate biopsy15. However, the
common perception is that it is better to have
more than 6 cores of biopsies in prostate cancer
diagnosis8,9. In the first biopsies of the patients
whose prostate cancer were not diagnosed in ear-
lier biopsies, the rate of diagnosis showed 7-22%
and in the second repetitive biopsies it showed 2-

10%16. Therefore, because of the increasing core
amount and the necessity of biopsy repetition the
operation should be rendered with effective anes-
thetics. In the studies, one-third of the patients
stated they were not to accept any further biopsy
operations if needed, because of the pain they felt.
In repeating biopsies, when we consider the high
rate of cancer, it is a serious problem that the pa-
tients refuse a second biopsy because of the pain
they felt in the first biopsy17. It was shown that the
pain felt in prostate biopsy operation especially
occurred during implementing probe to the rec-
tum, moving the probe in the rectum and extract-
ing biopsy from the prostate with injector18. In the
literature, a number of anesthetics methods are
defined for prostate biopsy19. It has been reported
in several studies that the pain felt during biopsy
and the uneasiness feeling during probe entering
the rectum can be reduced by rectal lidocaine and
prilocaine gel20-21. However, this method was not
able to radically decrease the pain felt during
biopsy20. Since the rectum mucosa has a rich ab-
sorbing capacity, the intrarectal gel spreads sys-
tematically and it is not preferred as the gel does
not have a local effect22. In recent studies, block-
ing periprostatic nerve for pain control during
prostate biopsy is recommended as a golden stan-
dard method11-13. Blocking periprostatic nerve
was reported for the first time by Nash et al23. In
this placebo-controlled study, 90 patients had pro-
static injection biopsy and it is ascertained that
periprostatic nerve blockage is significantly more
effective than placebo21.

During prostate biopsy, the main sources of
pain are prostate capsule and stroma. These areas
are richer than the nerve fibers continuing with
baselaterally vascular pedicle24. Neurovascular
bunch rooting from pelvic plexus goes through
posterolateral prostate and front side of the rec-
tum. Some of these nerve fibers pierces through
prostate capsule and finishes there while other
fibers unite on the surface of the bladder neck25.
In order to have a successful periprostatic anes-
thesia, the sensorial fibers of the neurovascular
bunch rooting from pelvic plexus should be
blocked.

Group I (with anesthesia) Group II (without anesthesia) p value

DRE/VAS average 2.47 ± 1.55 2.34 ± 1.53 0.758
TRUS probe placement/VAS average 4.68 ± 1.56 4.25 ± 1.5 0.156
Durig the biopsy/VAS average 2.3 ± 0.87 5.8 ± 1.6 ˂ 0.001

Table II. Comparison of mean pain scores (VAS scores).
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Although there have been many studies on the
infiltration of local anesthetics on periprostatic
area, there is not a definite consensus over the
appropriate localization. The anesthesia injection
in which apex is applied, might cause a dense
pain each time the injector enters the skin during
or after the anesthesia, depending on the dentate
line being very close or exactly on the same line
because of the entering angle of the probe. For
basis, the generally recommended area is just be-
low the vesiculoprostatic angle. As this area is
very close to prostatic capsule, the risk of pierc-
ing the capsule during anesthesia is very high;
that is, causing the patient to feel so much pain. 

In our study, while the middle area (in TRUS-
Mount Everest Sign) between apex and vesiculo-
prostatic angle 4 cm above the rectum linea den-
tate line- is named as pars levatores prostatae in
cadaver pieces; clinically, it corresponds to the
Trigger Point in the rectum. This area was de-
fined as ‘appropriate anatomic area’ for anesthe-
sia and 1% of lidocaine periprostatic applied to
the area in an amount lower than it is reported in
the literature (1 ml in total). In order to measure
the pain felt by patients, VAS method, which is
known as the best method in pain measurement
because of its comfortable use and high sensitivi-
ty was performed26. None of the patients felt pain
or discomfort during anesthesia application.
Since detailed imaging of prostate and volume
calculations are handled after anesthesia, the pa-
tients did not feel any discomfort or pain when
probe was moving in rectum. Akpinar et al27 de-
fined the area to apply anesthesia with Doppler
ultrasonography and applied 2 ml (both) 2% lido-
caine to the ultimate point of both seminal vesi-
cles on pelvic plexus laterals.

Lidocaine is a local anesthetic, the effectiveness
of which is shown in percutaneous, oral mucosal
or ureteral application28,29. In a placebo-controlled
study, Pareek et al11 applied 2.5 cc 1% lidocaine
(total 5 cc) on each sides of the prostate and later
found that periprostatic local anesthesia had a sig-
nificant benefit. In another study, Soloway et al30

applied approximately 5 cc 1% lidocaine and re-
ported that a statistically significant remediation
took place in terms of patient comfort.

There is no consensus over the lidocaine dose
to apply on periprostatic area. Inal et al31 report-
ed in their study aiming at determining the ap-
propriate dose for periprostatic blockage that 6
ml 1% lidocaine dose is sufficient for pain con-
trol. In our study, however, reasonable outcome
is obtained despite using 1 ml 1% lidocaine. It

is also reported that lesser dose of local anes-
thetics result in lesser complications in terms of
biopsy and lidocaine. In accompany with
TRUSG, some undesired side effects such as in-
fections may be observed within a spectrum
from pain, vasovagal reactions, rectal bleeding,
hematuria, hemospermia, simple urinary infec-
tions to sepsis32,33. We did not observe a differ-
ence between the complications in our study
and the complication data in the literature. In
addition, no difference was observed between
the group with anesthesia and the one without
in terms of complications; and the results were
compatible with the literature31.

Conclusions

Similar results compared with the data ac-
quired from other studies were obtained by anes-
thetic substance injection on two sides (left and
right) with the correct angle and lesser dose (1 cc
in total) to the area between vesiculoprostatic an-
gle and apex, by going through rectum mucosa
approximately 4 cm above the anal canal in the
periprostatic nerve blockage. In this work, we
have demonstrated that the injection of lesser
dose of local anesthetic substance (1 cc 1%) to
the prostate seminal vesicle and prostate basis
area (Mount Everest Sign) is adequate for the lo-
cal anesthesia practiced during prostate biopsy. 
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