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cant. There is no difference in morbidity and patient 
acceptance is high, therefore we favor the 10-core bi-
opsy in our patients. 
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 Introduction 

 Prostatic biopsy is the only possible procedure to con-
fi rm the diagnosis of prostate cancer. Transrectal ultra-
sound (TRUS)-guided biopsy has become standard  [1] , 
but the details of prostatic biopsies are discussed contro-
versially and no ‘standard’ has been defi ned regarding 
lesion directed or random biopsies, the number of biopsy 
cores and the regions of the prostate which should be bi-
opsied. Systematic sextant biopsy of the prostate was used 
as a standard procedure since fi rst reports demonstrated 
that the detection rate was improved  [2] . The perfect 
prostatic biopsy should offer a sensitivity of 100% with 
low morbidity. But the systematic sextant biopsy demon-
strates a sensitivity of only 60 or 83.3% if clinical insig-
nifi cant cancers ( ! 0.5 cm 3 ) will be eliminated  [3] . Newer 
strategies for prostatic biopsies emphasize the increase in 
number of cores  [4, 5]  and/or biopsy sampling of the lat-
eral aspect of the peripheral zone (p-zone) or so-called 
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 Abstract 
  Objective:  New prostatic biopsy protocols suggest to in-
crease the core numbers to enhance detection. Addition-
al cores are usually sampled from the lateral part of the 
p-zone. We direct the sextant biopsy to the most lateral 
part of the p-zone, therefore we investigated if there is a 
gain by adding 4 median biopsy cores.  Material and 

Methods:  The prospective randomized trial (n = 200) 
compared our modifi ed sextant biopsy to a 10-core strat-
egy with 2 additional median cores on both sides. Di-
rected biopsies to suspicious areas were allowed in both 
groups. Morbidity was assessed by a self-administered 
questionnaire.  Results:  PC detection was 32% for 6 cores 
and 40% for 10 cores. Four patients were detected only 
by median biopsies. Using the binomial distribution ta-
ble the gain of 4% is statistically signifi cant. There was 
no statistical difference in morbidity, but a trend towards 
a higher rate of side effects in the 10-core group.  Conclu-

sions:  The gain in prostate cancer detection rate by ad-
ditional median biopsies is low, but statistically signifi -

 Received: April 5, 2004 
 Accepted: September 3, 2004 Internationalis

Urologia

 PD Dr. med. R. Paul 
 Department of Urology, Technische Universität Munich 
 Klinikum rechts der Isar, Ismaninger Strasse 22 
 DE–81675 Munich (Germany) 
 Tel. +49 89 4140 2507, Fax +49 89 4140 2585, E-Mail R.Paul@lrz.tu-muenchen.de 

 © 2005 S. Karger AG, Basel 
 0042–1138/05/0743–0203$22.00/0 

 Accessible online at: 
 www.karger.com/uin 

Fax +41 61 306 12 34
E-Mail karger@karger.ch
www.karger.com

http://dx.doi.org/10.1159%2F000083549


 Paul/Schöler/van Randenborgh/Kübler/
Alschibaja/Busch/Hartung 

 Urol Int 2005;74:203–208 204

anterior horn  [6, 7] . More biopsy cores do not necessar-
ily result in a higher detection rate. In this respect, Naugh-
ton et al.  [8]  reported of no increase in the detection rate 
for 12 cores compared to sextant biopsy, and Horninger 
et al.  [9]  presented no differences comparing 10- vs. 14-
core biopsy strategies. In our institution we are using a 
modifi ed sextant biopsy because we direct the biopsies to 
the most lateral aspect of the peripheral zone and not as 
described by Hodge et al.  [2]  to the middle of the lateral 
lobe. 

 The aim of our study is to evaluate the gain in prostate 
cancer detection rate and associated morbidity by in-
creasing the number of cores to 10 by adding 4 median 
biopsies of the p-zone ( fi g. 1 ). Our hypothesis is that sam-
pling in the most lateral aspects will demonstrate the high-
est yield of prostate cancer and adding biopsy cores more 
medially located, the region where the systematic sextant 
biopsy by Hodge et al.  [2]  is located, will add only a minor 
gain of prostate cancer. 

 Materials and Methods 

 Between May 2000 and April 2001, 200 patients scheduled for 
fi rst time prostatic biopsy were randomized to either a TRUS-guid-
ed modifi ed sextant biopsy (6+X) or a 10-core biopsy strategy 
(10+X). The modifi ed sextant biopsy is composed of 3 biopsies of 
the peripheral zone of each lateral prostatic lobe from the basal, the 
central and the apical area ( fi g. 1 ). Biopsies are directed towards the 
most lateral aspect of the p-zone. Additional biopsies were allowed 
to suspicious areas on digital rectal examination (DRE) and/or so-
nographic hypoechoic areas outside the sextant area. For the 10-
core biopsy we performed a modifi ed sextant biopsy as described 
and additionally 2 cores were sampled on each lateral lobe me - 
dially from the sextant series (median biopsies) from the p-zone 
( fi g. 1 ). Again, additional directed biopsies to suspicious areas were 
allowed. 

 All patients received local anesthesia (lidocaine gel) and a peri-
operative antibiotic prophylaxis with ciprofl oxacin. We used an 
ATL HDI 1000 multiplanar 5–9 MHz probe and the Topnotch 
automatic 18 Ga core biopsy system (Microvasive, Boston Scien-
tifi c). Morbidity was assessed by a self-administered questionnaire 
1 week and 1 month after biopsy. We evaluated pain during and 
after biopsy, gross hematuria, blood in stool, hematospermia, fever 
and chills. The length and intensity of side effects were noted. Pa-
tients were asked if they would agree to repeat prostatic biopsy if 
necessary as well. IBR approval was obtained. 
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  Fig. 1.  Schematic drawing of sampling re-
gion of ( a ) modifi ed systematic sextant bi-
opsy and ( b ) 10-core biopsy including me-
dian prostatic region. 
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 Statistical Analysis 
 Statistical analysis was performed using SPSS V10 software. 

Binominal distribution was used to evaluate the gain in prostate 
cancer detection rate with a confi dence interval of 95%. To assess 
differences in morbidity, we used the Mann-Whitney U-test and 
Kruskal-Wallis test for continuous variables and the Pearson  �  2  test 
or Fisher exact test for nominal variables. Statistical power to detect 
differences in morbidity for a calculated 10% difference was 80%. 
Statistical signifi cance was accepted at 5% (p  !  0.05). 

 Results 

 Patient Cohort 
 200 patients were recruited and 100 patients were ran-

domized to either group (6+X or 10+X cores). Mean age 
was 64.3 years. For the modifi ed sextant biopsy group 
(6+X) mean age was 64.4 years and for the 10-core bi-
opsy group (10+X) 64.2 years. Equal distribution is shown 
for PSA (median 5.9 vs. 5.6 ng/ml, p = 0.13), % free PSA 
(median 12.9 vs. 13.6, p = 0.46), prostatic size (median 
50 vs. 50 ml, p = 0.53), transitional zone size (median 
adenoma size 30.0 vs. 27.5 ml, p = 0.24), suspicious DRE 
(41.1 vs. 35.7%, p = 0.3) and suspicious TRUS (53.8 vs. 
45.9%, p = 0.3). The mean number of core biopsies was 
6.4 (range 6–8) for the 6+X group and 10.3 (range 10–13) 
for the 10+X group. 

 Prostate Cancer Detection Rate 
 Overall prostate cancer detection rate was 36% (72/200 

patients). 32% of the standard sextant biopsy group and 
40% of the 10-core biopsy group revealed prostatic carci-
noma. Looking at the different regions with prostatic car-
cinoma we found that 96.9% were positive in the sextant 
region and 46.9% in the directed biopsy of the 6+X group 
( table 1 ). In the 6+X group, only 3.1% were missed in the 
sextant series and found only by directed biopsies to sus-
picious areas. In the 10+X group, 85% were positive in 
the sextant area, 67.5% were positive in the additional 4 
median biopsies and 20.0% were positive in the directed 
biopsies ( table 1 ). In the 10+X group, 15.0% (6/40 pa-
tients) were missed with the standard sextant biopsy, 
10.0% (4/40 patients) were found only positive in the me-
dian biopsies, 2.5% (1/40 patients) were detected only by 
additional directed biopsies to suspicious areas, and 2.5% 
(1/40 patients) were detected by directed biopsy and me-
dian biopsy. Therefore, the gain in detection rate of the 
10-core biopsy group compared to the sextant biopsy 
group is 4% (4/100 patients). The binominal distribution 
was used for the 10+X group to look for the statistical 
difference for the additional 4 median biopsies and this 

test confi rms a statistically signifi cant difference of 4% 
with a 95% confi dence interval from 1.1 to 9.9%. 

 Clinical Signifi cance of Prostatic Cancer 
 Two of 4 patients who were detected by median pros-

tatic biopsies only underwent radical prostatectomy. The 
histology report revealed clinically signifi cant tumors: 
Gleason score 6 and 7, both pT2b, according to the TNM 
classifi cation  [10] . 

 Morbidity 
 Morbidity and pain was assessed by a self-adminis-

tered questionnaire 1 week and 1 month after biopsy. The 
return rate of questionnaires was 89.9%. There was no 
statistical difference in morbidity or pain, but there was 
a trend towards an increased rate in the 10+X group. 
There was no difference in the severity or duration of side 
effects. 

 Gross hematuria was seen in 55.0% (6+X) and in 
65.5% (10+X,  fi g. 2 ). Only 1 patient of the 10+X group 
was treated for gross hematuria. Mean duration of gross 
hematuria was 1.9 days (6+X) and 2.4 (10+X,  fi g. 2 ). 
These data suggest a similar intensity and duration of 
gross hematuria in both groups, but a trend to an in-
creased rate without statistical difference (p = 0.11). Sim-
ilar results were obtained for rectal bleeding, fever and 
chills. 

 An important aspect of prostatic biopsy is pain during 
and after biopsy evaluated 1 week and 1 month after bi-
opsy. There was no statistical difference, but a trend to-
wards more pain in the 10+X group ( fi g. 2 ). The rate of 
pain-free or nearly pain-free patients was 68.2% 6+X and 
67.0% 10+X respectively. However, there is a subset of 
patients who experienced signifi cant pain (7.1% in the 
6+X group and 18.1% in the 10+X group). The mean du-

  Table 1.  Detection rate of prostatic carcinoma stratifi ed  for stan-
dard sextant biopsy group (6+X), 10-core biopsy group (10+X) for 
different prostatic regions  of core sampling 

Region of prostatic biopsy 6+X 10+X

n % n %

Sextant bpx. positive 31 96.9 34 85.0
Median bpx. positive nd nd 27 67.5
Median bpx. only positive nd nd 4 10.0
Directed bpx. positive 15 46.9 8 20.0
Directed bpx. only positive 1 3.1 1 2.5
Directed and median bpx. only pos. nd nd 1 2.5
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  Fig. 2.  Morbidity after biopsy stratifi ed for modifi ed sextant biopsy group (6+X) and 10-core 
biopsy group (10+X) demonstrating ( a ) overall rate and ( b ) mean duration of side effects and 
( c ) pain during biopsy. 
  



 10- vs. 6-Core Prostate Biopsy  Urol Int 2005;74:203–208 207

ration of pain after biopsy was 2.7 days (6+X) and 2.1 
days (10+X). Discomfort during micturition was report-
ed in 0.4 vs. 0.7 days and discomfort during bowel move-
ments over 0.5 vs. 0.4 days ( fi g. 2 ). Again, no statistical 
difference was noted. 

 We also asked patients if they would be willing to re-
peat prostatic biopsy if their urologists would recommend 
it: 90.5% (6+X) would agree to repeat biopsy compared 
to 98.8% (10+X). This difference reached statistical sig-
nifi cance (p = 0.03). 

 There was no difference if the questionnaire was eval-
uated 1 week or 1 month after biopsy regarding pain ex-
perience (data not shown). 

 Discussion 

 Random systematic sextant biopsy is a widely used 
and accepted protocol. In 1989, Hodge et al.  [2]  reported 
that this procedure is superior compared to directed bi-
opsies to hypoechoic lesions on TRUS. This ‘standard’ 
protocol is described by Hodge et al.  [2]  as sampling of 3 
biopsies of the center of each lateral lobe of the prostate 
by using a 45° angle to the rectum. The real detection rate 
of random systematic biopsy is only 60% at the fi rst bi-
opsy  [3] . Therefore, new biopsy strategies are under in-
vestigation with two different strategies. The fi rst strategy 
is increasing core numbers, which seems to be intuitive 
that the more core biopsies are obtained the higher the 
detection rate will be. The second strategy is to direct the 
biopsy cores to distinct areas of the prostate like the lat-
eral p-zone to enhance prostate cancer detection. 

 There are controversies regarding the usefulness of in-
creased core numbers. Levine et al.  [11]  reported that an 
increase from 6 to 12 cores by taking two sets of sextant 
biopsies enhanced the detection rate by 37%. Interest-
ingly the fi rst set of sextant biopsy detected only 70% (30 
out of 43 cancers) but the second set detected 93%, sug-
gesting that the second set may have been directed to a 
different area of the prostate. Naughton et al.  [8]  reported 
that increasing the number of cores to 12 cores does not 
translate into a higher detection rate in their prospective 
randomized trial. Eskew et al.  [7]  noted a 35% increase 
in the detection rate by increasing the number but direct-
ing them to distinct areas – the fi ve-region biopsy. Chen 
et al.  [4, 6]  reported of a computer model to optimize the 
core number and region of sampling. The highest detec-
tion rate was not achieved with the highest number of 
core biopsies, suggesting that the area of sampling is more 
important than increasing the core number. In this mod-

el  [4]  the highest yield was achieved with an 11-core strat-
egy including the standard sextant biopsy and additional 
4 lateral biopsies of the anterior horn of the p-zone and  
median biopsy. 

 In our institution we are performing a modifi ed sys-
tematic sextant biopsy and are using a multiplanar ultra-
sound probe which enables us to biopsy in the transverse 
section. We are directing our biopsies to the most lateral 
region of the p-zone, according to the anterior horn. This 
strategy is based on the observation by Stamey  [12]  who 
reported that sampling in the lateral aspect of the periph-
eral zone increases the detection rate. The presented 
study should determine if additional biopsies medially to 
our modifi ed sextant series will increase the detection 
rate, because the observed gain of detection rate by Chen 
et al.  [4]  and Eskew et al.  [7]  are due to sampling in the 
area where we are placing our standard sextant cores. The 
gain of prostate cancer detection rate was high in both 
studies ranging from 21%  [4]  and 35%  [7] . This gain in 
prostate cancer detection rate favors our hypothesis that 
sampling in the lateral aspect of the prostate is most im-
portant. The question raised by this study is if there is a 
need to sample the more medially located cores at all. 

 Ravery et al.  [15]  evaluated an extensive biopsy pro-
tocol by using a 12-core biopsy with a standard sextant 
biopsy and additional 6 lateral biopsy cores. The gain in 
the prostate cancer detection rate was only 6.6%. Chang 
et al.  [13]  also investigated the benefi t of 4 additional bi-
opsies, which were sampled at the most lateral edge of the 
p- zone at the central and basal part of the prostate. They 
noted a signifi cant but moderate increase in the detection 
rate of 14%. In the recent trial they stated  [14]  that an 8-
core biopsy strategy would be best, in this strategy the 2 
median biopsies at the prostatic base can be omitted dem-
onstrating the importance of the most lateral biopsy. 
Therefore, we designed our study to elucidate the effect 
of additional medial biopsies compared to our modifi ed 
sextant biopsy with sampling in the areas of highest pros-
tate cancer detection rate. 

 The gain of prostate cancer detection rate in our inves-
tigation was also signifi cant but only 4% (95% confi dence 
interval 1.1–9.9%) by adding for median biopsies ( fi g. 1 ), 
confi rming that sampling in the very lateral portion of the 
p-zone is most important. On the other hand, the detec-
tion rate in the 10-core biopsy group was 40% and in the 
sextant biopsy group 32%, although both groups demon-
strated equal distribution by randomization. This in-
crease of 8% detection rate is achieved in 50% by median 
biopsies and in 50% by improved detection of lateral bi-
opsy cores, therefore 15% of cancers would have been 



 Paul/Schöler/van Randenborgh/Kübler/
Alschibaja/Busch/Hartung 

 Urol Int 2005;74:203–208 208

 References 

  1 Djavan B, Remzi M, Ghawidel K, Marberger 
M: Diagnosis of prostate cancer: The clinical 
use of transrectal ultrasound and biopsy. EAU 
Update Series 2003;   1:   9–15. 

  2 Hodge KK, McNeal JE, Terris M, Stamey TA: 
Random systematic versus directed ultra-
sound-guided transrectal core biopsies of the 
prostate. J Urol 1989;   142:   71–74. 

  3 Terris MK: Sensitivity and specifi city of sex-
tant biopsies in the detection of prostate can-
cer: Preliminary report. Urology 1999;   54:   486–
489. 

  4 Chen ME, Troncoso P, Tang K, Babaian RJ, 
Johnston D: Comparison of prostate biopsy 
schemes by computer simulation. Urology 
1999;   53:   951–960. 

  5 Stricker HJ, Ruddock LJ, Wan J, Belville WD: 
Detection of nonpalpable prostate cancer. A 
mathematical and laboratory model. Br J Urol 
1997;   71:   43–46. 

  6 Chen ME, Troncoso P, Johnston DA, Tang K, 
Babaian RJ: Optimization of prostate biopsy 
strategy using computer based analysis. J Urol 
1997;   158:   2168–2175. 

  7 Eskew LA, Bare RL, McCullough DL: System-
atic 5 region prostate biopsy is superior to sex-
tant method for diagnosing carcinoma of the 
prostate. J Urol 1997;   157:   199–202. 

  8 Naughton CK, Miller DC, Mager DE, Ornstein 
DK, Catalona WJ: A prospective randomized 
trial comparing 6 versus 12 prostate biopsy 
cores: Impact on cancer detection. J Urol 2000;  
 164:   388–392. 

  9 Horninger W, Reissigl A, Fink K, Pointner J, 
Strasser H, Bartsch G: Results of a prospective 
randomised study comparing the prostate can-
cer detection rates in PSA screening volunteers 
undergoing 10 vs. 14 transrectal ultrasound-
guided biopsies. J Urol 1998;   159:   180A. 

 10 Sobin L, Wittekind C: International Union 
Against Cancer (UICC): TNM Classifi cation of 
Malignant Tumors, ed 5. New York, Wiley-
Liss, 1997, pp 180–182. 

 11 Levine MA, Ittmann M, Melamed J, Lepor H: 
Two consecutive sets of transrectal ultrasound-
guided sextant biopsies of the prostate for de-
tection of prostate cancer. J Urol 1998;   159:  
 471–475. 

 12 Stamey TA: Making the most out of six system-
atic sextant biopsies. Urology 1995;   45:   2–12. 

 13 Chang JJ, Shinohara K, Bhargava V, Presti JC: 
Prospective evaluation of lateral biopsies of the 
peripheral zone for prostate cancer detection. 
J Urol 1998;   160:   2111–2114. 

 14 Presti JC, Chang JJ, Bhargava V, Shinohara K: 
The optimal systematic prostate biopsy scheme 
should include 8 rather than 6 biopsies: Results 
of a prospective clinical trial. J Urol 2000;   163:  
 163–167. 

 15 Ravery V, Goldblatt L, Royer B, Blanc E, Tou-
blanc M, Goccon-Gibod L: Extensive biopsy 
protocol improves the detection rate of pros-
tate cancer. J Urol 2000;   164:   393–396. 

 16 Rodriguez LV, Terris MK: Risks and compli-
cations of transrectal ultrasound-guided pros-
tate needle biopsy: A prospective study and 
review of the literature. J Urol 1998;   160:   2115–
2120. 

 17 Naughton CK, Ornstein DK, Smith DS, Cata-
lona WJ: Pain and morbidity of transrectal ul-
trasound-guided prostate biopsy: A prospec-
tive randomized trial of 6 versus 12 cores. J 
Urol 2000;   163:   168–171. 

missed using our modifi ed sextant biopsy only. A possible 
explanation may be that the lateral sextant biopsy series 
is sampled even more laterally if additional median biop-
sies are taken thus sampling in the region of interest is 
improved. The differences in the detection rate reported 
in different studies may be explained by different study 
populations and most probably because of subtle differ-
ences in technique and sampling. In this regard we are 
favoring sampling in the transverse section of the prostate 
by using a multiplanar probe, because directing the nee-
dle to the most lateral part of the peripheral zone is fa-
cilitated by this technique. 

 Our results demonstrate that the prostatic cancers de-
tected by median biopsies only are clinically signifi cant 
tumors. This fi nding is in concordance with the literature, 
there also tumors detected with extended biopsy proto-
cols are considered as clinically signifi cant cancers  [14] . 

 Although increasing the number of cores may increase 
the cancer detection rate, concerns exist regarding a po-
tentially increased morbidity. The standard sextant bi-
opsy scheme is a procedure with rare major complications 
but common minor morbidities  [16] . In the prospective 
randomized study from Naughton et al.  [17]  there was no 
statistical signifi cant difference in morbidity and pain be-
tween the 6- and 12-core biopsy, but a trend towards a 
higher rate in the 12-core group. Our fi ndings are conclu-
sive with the study from Naughton et al.  [17],  we noted 
no statistical signifi cant difference between our 6- and 

10-core biopsy, but a trend towards a higher rate – but 
not severity of morbidity – in the extensive biopsy group. 
Our results confi rm that an extensive prostatic biopsy 
with 10 or 12 cores can be safely performed. Patient ac-
ceptance is therefore high in both groups. Over 90% of all 
patients would agree to undergo a second prostatic bi-
opsy if necessary. 

 Conclusion 

 There is a minor but statistically signifi cant gain of 
about 4% in prostate cancer detection rate by increasing 
the standard sextant biopsy scheme, with sampling of the 
most lateral aspect of the peripheral zone, compared to a 
10-core biopsy program by adding 4 median biopsy cores. 
The prostatic carcinomas detected by median biopsy 
cores only were clinically signifi cant tumors. The ob-
served morbidity demonstrated no statistical difference 
between the sextant biopsy group and the 10-core biopsy 
group, but there was a trend towards a higher rate of pain 
and side effects in the 10-core biopsy group, but not in 
the severity and duration of symptoms. Taking these data 
into account, we favor the 10-core biopsy strategy because 
additionally detected patients with prostatic carcinoma 
will benefi t from curative therapy even if the additional 
gain may be low, but acceptance of a 10-core biopsy strat-
egy is very high in patients. 




