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Objective: To evaluate the effects of three different local anesthetic agents in patients who underwent Transrectal ultrasoun guided prostate needle 
biopsy.
Materials and Methods: One hundred and sixty patients who were admitted to our clinic between January 2012 and May 2012 for prostate biopsy 
were divided into 4 groups: no anesthesia-administered group (group 1), lidocaine-administered group (group 2), levobupivacaine-administered 
group (group 3) and bupivacaine-administered group (group 4). Pain intensity was evaluated in each group using the visual analog scale (VAS): 
during administration of local anesthetic (VAS 1), during the biopsy (VAS 2), just after the biopsy (VAS 3) and one hour after the biopsy (VAS 4).
Results: There was not any significant difference among the groups in terms of VAS 1 (p=0.152). Pain scores were significantly lower during biopsy 
(VAS 2) in groups 1, 2 and 3 compared to that in group 1 (p=0.001, p=0.005 and p=0.007, respectively). VAS 3 scores were significantly lower in 
group 2 and group 3 compared to group 1 while no difference was found in group 4 (p=0.003, p=0.032, and p=0.136, respectively). VAS 4 scores 
were significantly lower only in group 3 compared to group 1 (p=0.001). 
Conclusions: It was observed that all the three local anesthetics effectively diminished pain during prostate biopsy. However, we found that 
levobupivacaine, which improved pain scores in all steps of pain evaluation compared to the control group, was relatively superior for pain 
management in the transrectal biopsy setting.
Keywords: Pain, Analgesia, Anesthesia, Periprostatic nerve blockage, Prostate biopsy, Transrectal ultrasonography

Amaç: Bu çalışmada transrektal ultrason kılavuzluğunda prostat biyopsisi alınan hastalarda kullandığımız üç farklı lokal anestezik ajanın etkilerini 
değerlendirdik. 
Gereç ve Yöntem: Ocak 2012-Mayıs 2012 tarihleri arasında kliniğimizde prostat biyopsisi uygulanan 160 hasta dört gruba ayrıldı; anestezi 
kullanılmayan grup (grup 1), lidokain kullanılan grup (grup 2), bupivakain kullanılan grup (grup 3) ve bupivakain kullanılan grup (grup 4). Her grupta 
ağrı skorları vizüel analog skala (VAS) kullanılarak ölçüldü; lokal anestezik ajanın uygulanması sırasındaki ağrı skoru (VAS 1), biyopsi sırasındaki ağrı 
skoru (VAS 2), biyopsiden hemen sonraki ağrı skoru (VAS 3) ve biyopsiden bir saat sonraki ağrı skoru (VAS 4).

Abstract

Öz

What’s known on the subject? and What does the study add?
In many studies it has been shown that administration of local anesthesia is effective to decrease the pain in the prostate biopsy procedure. 
In contrast to this, there are limited number of studies that evaluate pain associated with the injection of these agents, their specific 
advantages and the duration of their effects. Therefore, we evaluated three different anesthetic agents, specifically, on their effectiveness 
in pain management during prostate biopsy in regard to these aspects. We used lidocaine which is a short-acting anesthetic commonly used 
in literature, as well as bupivacaine and levobupivacaine which both are long-acting anesthetic agents.
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Introduction

Transrectal ultrasound (TRUS)-guided prostate biopsy is a 
standard method in the diagnosis of prostate cancer. Although 
minimally invasive, it is not a painless procedure (1,2,3,4). 
Procedure-related pain especially occurs due to placement 
of the probe in the anal canal, movement of the probe and 
penetration of the needle to the prostate during biopsy (5). The 
recent increase in the number of diagnostic biopsies associated 
with widespread use of prostate-specific antigen (PSA) has 
enhanced the interest on studies on improving patient comfort. 
With prostate biopsies being performed in younger patients, 
the increase in the number of biopsied quadrants and the 
increase in the number of repeat biopsies, the importance 
of pain control has increased. Studies done previously for 
this purpose have focused on intrarectal gel instillation and 
periprostatic nerve blockage. Intrarectal gel instillation was 
not found to be effective in decreasing pain in most studies 
(6,7,8,9). However, periprostatic nerve blockage was found to 
be effective in diminishing pain in many studies, as well as 
two meta-analyses (10,11,12,13,14). It has been shown that 
various anesthetic agents used for periprostatic nerve blockage, 
such as articaine, bupivacaine, levobupivacaine, ropivacaine, 
lignocaine and mainly lidocaine, provide effective analgesia 
(10,11,12,15,16,17). In contrast to this, there are limited number 
of studies evaluating pain associated with the injection of 
these agents, their specific advantages and the duration of 
their effects. Therefore, we evaluated three different anesthetic 
agents, specifically their effectiveness in pain management 
during prostate biopsy in regard to these aspects. In our study, 
we used lidocaine which is a commonly used short-acting 
anesthetic, as well as bupivacaine and levobupivacaine which 
both are long-acting anesthetic agents.

Materials and Methods

Our study group was comprised of 160 patients who underwent 
TRUS-guided prostate needle biopsy for suspected prostate 
cancer in the urology clinic at Bursa Yüksek İhtisas Training and 
Research Hospital between January and May 2012. A prostate 
biopsy was warranted in case of abnormal rectal examination 
and/or serum PSA levels above 2.5 ng/mL. Patients with acute 

prostatitis, prostadynia, painful conditions of prostate, rectum 
or anus such as anal fissure or stricture; patients with decreased 
pain sensation such as lower extremity paraplegia or no 
sensation at all; patients with hemorrhagic diathesis; patients 
who routinely receive analgesics, anxiolytics or narcotic drugs; 
patients with allergy to local anesthetics; patients who are 
unable to mark on the pain scale and patients who previously 
underwent TRUS-guided prostate biopsy were excluded from 
the study.

Approval was obtained from the ethics committee of our hospital 
for this study (Ethics Committee of Yüksek ihtisas Training and 
Research Hospital reg. no: 2012/9/3). All patients were informed 
on TRUS-guided prostate biopsy and its complications. In 
addition, possible complications and information about the 
present conditions of all patients, who did not take anesthesia 
and underwent periprostatic nerve blockage, were explained. 
Informed consents were obtained for the procedure. 

Antibiotic prophylaxis was done with 500 mg ciprofloxacin 
twice daily one day prior to biopsy procedure and continued 
for the following 4 days. An intrarectal fleet enema was applied 
for bowel preparation in the morning of the biopsy. Digital 
rectal examinations of the patients were divided as suspicious 
and non-suspicious. Patients with findings of hardness, nodule, 
irregularity and effacement of sulci, etc. were included in 
the suspicious group. Age, total and free PSA levels, prostate 
volumes and educational levels of the patients were evaluated 
prior to the procedure. In regard to educational level, patients 
were divided as 8 years of obligatory education and below or 
more than 8 years of obligatory education. Pathology results 
of the patients were recorded as either benign or malign. The 
patients were randomized and divided into 4 groups, each 
consisting of 40 patients: group 1: no analgesia or anesthesia, 
group 2: 2% lidocaine injection, group 3: 0.25% levobupivacaine 
injection, and group 4: 0.25% bupivacaine injection. Anesthetic 
substance injection and prostate biopsy were done in the left 
lateral decubitus position with the hips and legs in flexion. For 
TRUS imaging, a ‘LOGIQ 100 PRO Series’ ultrasound machine 
with a 6.5 MHz rectal probe with a maximum diameter of 23 
mm was used. After the probe was placed rectally, the prostate 
was visualized in the sagittal and transverse planes and the 
prostate volume was calculated automatically utilizing the 
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Bulgular: VAS 1 için gruplar arasında anlamlı bir fark bulunmadı (p=0,152). VAS 2 için anestezi uygulanan her 3 gruptaki ağrı skorları anestezi 
uygulanmayan gruba göre anlamlı olarak düşüktü (p değerleri sırasıyla: 0,001, 0,005, 0,007). VAS 3 skorları grup 2 ve grup 3’te anestezi uygulanmayan 
gruba göre anlamlı olarak düşükken grup 4 için anlamlı bir fark saptanmadı (p değerleri sırasıyla: 0,003, 0,032, 0,136). VAS 4 ağrı skorları anestezi 
uygulanmayan grupla karşılaştırıldığında sadece grup 3 için anlamlı olarak düşük bulundu (p=0,001).
Sonuç: Kullandığımız üç lokal anestezik ajanın da yapılan prostat biyopsileri sırasında oluşan ağrıları etkili bir şekilde azalttığı gösterilmiştir. Bununla 
beraber ağrının değerlendirildiği her üç aşamada da kontrol grubuna göre ağrı skorlarını anlamlı şekilde azaltan levobupivakainin bu ajnalar içerisinde 
bir adım öne çıktığı görülmüştür. Bu nedenle daha etkili bir ajan olarak levoupivakainin kullanımı öneriyoruz.
Anahtar Kelimeler: Ağrı, Analjezi, Anestezi, Periprostatik sinir blokajı, Prostat biyopsi, Transrektal 
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ellipsoid formula within the ultrasound equipment. Anesthetic 
agents were injected using a 30 cm 18 G spinal anesthesia 
needle following the placement of the TRUS probe. 5 ccs of local 
anesthetic was then injected in the sagittal plane between the 
base of the prostate and the seminal vesicle in the region where 
both neurovascular bundles were located. The biopsy procedure 
was then performed by the same physician in all patients after 
allowing 10 minutes for the establishment of the periprostatic 
nerve blockage. Biopsy samples were obtained as 12 cores, 
using a 30 cm 18 G automatic biopsy needle. Since all of our 
patients underwent biopsy for the first time, transitional zone 
sampling was not performed. A visual analog scale (VAS) with 
10 cm length was used for assessing pain. This scale reflects 
pain intensity from zero (0) starting point where no pain is felt 
to ten (10) ending point where the pain experienced so far is 
most severe. The physician who performed the biopsy procedure 
described the VAS to the patients and asked them to mark a 
point appropriate for the pain they felt. The distance from zero 
to each patient’s mark for pain was measured in millimeters and 
the data obtained were recorded as the pain scores.

The patients were asked to assess their pain in 4 different time 
points during the procedure:

VAS 1: Pain score during injection of anesthetic agent. 

VAS 2: Pain score during the biopsy, after first half of the 
procedure is completed.

VAS 3: Pain score right after the biopsy, following removal of 
the probe.

VAS 4: Pain score 1 hour after the biopsy. 

Since no anesthetic agents were administered in group 1, pain 
score data for injection (VAS 1) did not exist for this group. 
The patients were called for follow up on the 7th and 14th days 
following the biopsy procedure and any complications were 
recorded. 

Statistical Analysis

Non-parametric statistical tests were used for statistical analysis. 
For comparison of the groups, the Mann-Whitney U and Kruskal-

Wallis tests were used. The Wilcoxon signed-rank test was used 
for dependent variables, and chi-square and Fisher’s exact tests 
were used for evaluating categorical data. Any difference with a 
p value of <0.05 was considered statistically significant. 

Results

Age, total and free PSA values and prostate volumes are shown 
in Table 1; educational levels, digital rectal examination findings 
and pathology results are shown in Table 2. There was not any 
difference among the groups in terms of these variables. Median, 
minimum, maximum and average values of VAS 1, VAS 2, VAS 3 
and VAS 4 pain scores for all groups are shown in Table 3. There 
was not any difference among the anesthetic agents for VAS 
1 (p=0.152). When the VAS 2 pain scores were evaluated, the 
anesthesia groups had significantly lower pain scores compared 
to control group. We did not observe a statistically significant 
difference in pain alleviation between different local anesthesia 
agents during needle biopsy (Table 4). VAS 3 pain scores were 
significantly lower in the lidocaine and levobupivacaine groups 
compared to the control group, while there was no significant 
difference for bupivacaine. VAS 3 scores were similar between 
local anesthetic-administered groups (Table 4). Interestingly, 
only the patients in the levobupivacaine-administered group 
(group 3) reported a significant alleviation of pain in the 1 hour 
postoperative pain assessment (VAS 4) compared to both the 
control group and the other two anesthetic agents-administered 
groups. Lidocaine and bupivacaine did not produce a significant 
analgesic effect 1 hour post-biopsy (Table 4). Since we did not 
administer a placebo in lieu of anesthesia in our control group 
patients, in order to evaluate the pain associated with injection 
of the local anesthetic agent, we compared the pain intensity 
during the administration of local anesthesia (VAS 1) in the 
anesthesia-administered groups with the pain during prostate 
needle biopsy in the control group (VAS 2). VAS 2 pain scores 
in the control group was significantly higher than VAS 1 pain 
scores in group 2, while there was not any significant difference 
between group 3 and group 4 (p=0.001, p=0.148 and p=0.066, 
respectively). We also compared VAS 1 and VAS 2 pain scores 

Table 1. Median, minimum and maximum values of the age, total prostate-specific antigen, free prostate-specific antigen and 
prostate volumes of the patients according to groups. P values calculated with Kruskal Wallis test

Group 1 Group 2 Group 3 Group 4 p 
value

Med Min Max Med Min Max Med Min Max Med Min Max

Age 69 53 83 66.5 50 79 62 50 83 64 49 82 0.057

Total PSA 10.1 5.1 148 7.3 0.9 100 7 1.4 49 11.2 3.4 314 0.202

Free PSA 1.5 0.5 50 1.5 0.2 50 1.3 0.3 6.4 1.6 0.3 66 0.127
Prostate volume 72.5 25 256 65.5 21 160 57 20 122 63 13 240 0.233

PSA: Prostate-specific antigen, Min: Minimum, Max: Maximum, Med: Median 
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and observed that pain scores were not significantly different 
between the groups 2, 3 and 4 (p=0.627, p=0.116 and p=0.171, 
respectively). As seen in Table 4, statistically significant low 
pain scores in all three time points were observed only in the 
levobupivacaine group. For lidocaine, VAS 2 and VAS 3 pain 
scores were significantly lower compared to the control group. 
In the bupivacaine group, however, only the VAS 2 time point 
scores were significantly lower. In evaluation of the anesthesia-
administered groups, we did not observe a statistically 
significant difference in VAS 2 and VAS 3 pain scores while 
group 3 had lower VAS 4 pain scores compared to group 2 and 
group 4. Neither hypertensive nor syncope episodes requiring 
cancellation of the procedures was observed in all patients 
including group 1. The above mentioned complications did not 
occur also after the procedure. Rectal bleeding was seen in a 
total of 42 patients (10 patients in group 1, 13 patients in group 
2, 9 patients in group 3, 10 patients in group 4). Hematuria was 
seen in a total of 11 patients (4 patients in group 1, 4 patients 
in group 2, 1 patient in group 3, 2 patients in group 4). Fever 
above 38 °C was seen in 2 patients of group 1 and orchitis was 
observed in 1 patient of group 3. Pairwise comparison of the 

groups did not reveal any significant difference in terms of 
complications (p=>0.05).

Discussion

TRUS-guided prostate biopsy is a routine method performed in 
outpatient settings for the diagnosis of prostate cancer. There are 
numerous studies indicating that periprostatic nerve blockage 
is an effective method for diminishing pain related to this 
procedure (10,11,12,13,14). However, periprostatic infiltration of 
the anesthetic is not a painless procedure in itself (1,2,3,4). Ashley 
et al. (2) reported that this was the most painful part of the 
procedure. In this study, pain produced by injection was higher 
in amplitude than the biopsy pain measured at the time when 
the patient was under local anesthesia. However, we believe that 
injection-related pain would not be the most painful part of the 
procedure if the pain associated with injection in this study was 
compared to the biopsy pain in a patient who did not receive 
anesthesia. Indeed, in our study, when we compared the pain 
intensity during injection with biopsy-related pain, we found it 
to be comparatively low across all anesthesia groups, statistically 

Table 2. Numeric distribution of educational level, digital rectal examination finding and pathology results according to groups 
and p values of the comparisons with chi-square test among the groups

Group 1 Group 2 Group 3 Group 4 Total p value

Education level
Obligatory school and below 35 30 32 33 130

0.376Above obligatory school 5 10 8 7 30

Total 40 40 40 40 160

Digital rectal 
examination finding

Non-suspicious 18 25 25 19 87
0.147Suspicious 22 15 15 21 73

Total 40 40 40 40 160

Pathology result Benign 33 32 30 32 127
0.862Malign 7 8 10 8 33

Total 40 40 40 40 160

Table 3. Median. minimum. maximum and average levels of the groups for each visual analog scale score. Values represent the 
distance between zero point and patient marked point as millimeters
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VAS 1 None None None None 16.2 83 23 9 27 3 94 33.1 27 2 92 31.9

VAS 2 34 2 97 44.4 16 2 83 22.8 23 3 63 25.3 16 2 94 30.1

VAS 3 18 2 88 25.8 6 2 84 15.1 9 2 90 17.7 8 2 97 21.6

VAS 4 3 2 18 4.3 2 1 72 6 2 1 6 1.9 3 1 18 3.2



34

Avcı et al. 
Optimum Anesthetic Agent for Prostate Biopsy

Journal of Urological Surgery, 
2018;5(1):30-36

significantly so for the lidocaine group. Although we did not 
show a statistically significant difference for levobupivacaine and 
bupivacaine, average pain scores during administration of these 
anesthetics were almost one third lower (Table 3). When we used 
an evaluation similar to that in the study by Ashley et al. (2), we 
observed that the most painful part of the procedure was not 
the pain measured during injection. When we compared the pain 
during local anesthetic injection with the pain occurring during 
biopsy in the same group, pain scores were similar between the 
groups 2, 3 and 4 (p=0.627, p=0.116, and p=0.171, respectively). 
Therefore, the pain associated with local anesthetic substance 
injection was only as intensive as the pain occurring during the 
biopsy. Moreover, local anesthetic injection is a procedure done 
twice (bilaterally) and it takes a relatively short time. In comparison, 
during the biopsy procedure, the biopsy needle is inserted into 
the prostate for at least 10-12 times and for a longer period 
compared to local anesthetic injection. Therefore, we believe that 
extra pain burdened on the patient by local anesthetic injection is 
negligible compared to gains attained by the injection. We did not 
find a statistically significant difference among the agents when 
we compared the pain occurring during injection, although the 
pain scores measured in the lidocaine group were lower than in 
the other two groups (Table 3). There are four previous studies in 
the literature comparing the pain produced by lidocaine injection 
with a placebo. While in one study, lower pain scores were 
obtained in the lidocaine group (5), a significant difference in pain 
scores was not found in these studies (3,10,18). There are limited 
numbers of studies on this subject, but in the light of our results, 
we hypothesize that for the pain associated with injection, the 
volume effect produced by the anesthetic agent in the injection 
area could be more important than the type of agent used. In 
our study, we found that the intensity of pain occurred during 
the procedure was significantly lower in all the three groups that 
received anesthesia compared to the control group (Table 4). Our 
results in the lidocaine group is similar to many studies done with 
the same agent (1,5,10,18,19,20,21). In one of the studies done 
with bupivacaine, Rabets et al. (22) reported that bupivacaine 
alone was superior to the control group while in another study, 
Yurdakul et al. (15) demonstrated that bupivacaine combined 
with lidocaine gel was superior to controls, and the results of 
both studies were consistent with ours. In a study by Aktoz et al. 
(16), levobupivacaine was superior to 50 mg diclofenac sodium 

administered rectally but in this study, unlike ours, levobupivacaine 
was not compared with a control group. We observed that there 
was not a significant difference between the anesthetic agents in 
alleviating pain occurring during the procedure (Table 4). Yurdakul 
et al. (15) reported that there was not any significant difference 
between ropivacaine and bupivacaine combined with intrarectal 
lidocaine gel in decreasing biopsy-related pain. Considering this, 
we believe that periprostatic nerve blockage is necessary in order 
to decrease pain during prostate biopsy, however, agents used for 
this purpose do not have any superiority to each other. Although 
periprostatic nerve blockage was found to be an effective method 
in our study, consistent with literature in general, Obek et al. (19) 
stated that periprostatic nerve blockage combined with intrarectal 
lidocaine gel was more effective in decreasing pain associated 
with the procedure than periprostatic nerve blockage alone. They 
concluded that additional administration of intrarectal anesthetic 
gel could diminish pain resulting from probe placement. Inal et 
al. (23) similarly reported that in alleviating pain due to probe 
placement, this same combination was more effective than 
periprostatic nerve blockage alone. However, contrary to Obek et 
al. (19), they did not find any significant difference in pain that 
occurred during the procedure between these two groups. In our 
study, we believed that intrarectal analgesic gel administration 
would be an additional factor that could interfere with our 
results since we primarily aimed to compare anesthetic agents 
with each other. Similar to our study, Izol et al. (20) reported 
that lidocaine diminished end-of-procedure pain significantly 
compared to controls. While pain scores in our study were lower 
in the lidocaine and levobupivacaine groups compared to the 
control group, there was not a statistically significant difference 
in pain in the bupivacaine group, even though the pain scores 
were lower than in the controls (Table 4). When anesthetic agents 
were compared with each other, no single agent was observed 
to be superior in regard to management of end-of-procedure 
pain  (Table 4). Keeping this information in mind, it seems that 
anesthetic agents are also effective in decreasing pain just at 
the end of the procedure. Lee-Elliott et al. (24) investigated 
the utility of combination of long- and short-acting agents in 
order to prevent the rebound effect that can be seen in the early 
phase after biopsy due to short-acting anesthetic agent use. In 
their study, they reported that a combination of bupivacaine 
and lidocaine was more effective in decreasing the first-hour 

Table 4. P values for pairwise comparisons of groups for each visual analog scale score

p values

Group 1-2 Group 1-3 Group 1-4 Group 2-3 Group 2-4 Group 3-4

VAS 2 <0.001 0.005 0.007 0.345 0.470 0.872

VAS 3 0.003 0.032 0.136 0.508 0.114 0.346

VAS 4 0.129 <0.001 0.550 0.049 0.233 0.001

VAS: Visual analog scale
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pain than lidocaine only. In a study which evaluated the first-
hour pain following a prostate biopsy procedure, Yurdakul et 
al. (15) compared the combination of two long-acting agents, 
bupivacaine and ropivacaine, with lidocaine gel and found that 
they decreased the pain effectively, even though either method 
was not superior. Dridi et al. (25) compared patients who received 
short-acting lidocaine, long-acting bupivacaine or placebo, and 
they found that in bupivacaine-administered patients, pain scores 
were lower in the 1st, 2nd and 3rd hours, compared to both placebo 
and lidocaine groups. In our study, it was seen that the only agent 
that decreased the first-hour pain significantly compared to 
control group was levobupivacaine (Table 4). When we evaluate 
our findings alongside the aforementioned studies, we believe 
that a long-acting anesthetic agent should be used during early 
stage following biopsy in order to improve patent control.

Study Limitations

The limitation of our study was the lack of a placebo group.

Conclusions

Assessing our results in general, we observed that periprostatic 
nerve blockage provides effective pain control during a prostate 
biopsy procedure without increasing complication rates. We 
have shown that long-acting anesthetic agents used for this 
procedure decrease pain associated with the procedure as 
efficiently as short-acting agents, therefore, we believe there 
is no advantage of using short- and long-acting agents in 
combination. Moreover, we assume that long-acting agents 
could be better in controlling pain occurring after the procedure 
compared to short-acting agents. The use of long-acting agents 
for periprostatic nerve blockage therefore is recommended. In 
our study, where we compared two long-acting agents, it was 
seen that levobupivacaine, which acts better in controlling pain 
during the early post-procedure period, is one step ahead of 
the other agents. This finding seems to be consistent with those 
in other studies which reported that levobupivacaine caused a 
longer period of sensory block compared to bupivacaine (26,27). 
Also, it has been reported that levobupivacaine had fewer 
adverse effects on cardiovascular function (28). Considering the 
results of our study along with these advantages, we believe 
that levobupivacaine could be a better choice for nerve blockage 
and recommend its use in the prostate biopsy setting.
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