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SUMMARY � Radical prostatectomy is a treatment of choice for localized prostatic adenocarcinoma. In
most cases, radical prostatectomy is combined with pelvic lymph node dissection. During the last decade,
the necessity to perform lymphadenectomy in all patients has been questioned. Lymph node dissection
adds the risk of complications, and increases operation time and medical costs. Data of patients with pros-
tatic adenocarcinoma who underwent radical prostatectomy at Department of Urology, Sestre milosrdnice
University Hospital, Zagreb during the period from January 1, 1998 till December 31, 2002, were analyzed.
There were 110 patients who had complete preoperative data including prostate-specific antigen (PSA)
value, Gleason score, T stage and lymph node status on frozen section analysis. Using predictive nomo-
grams the patients were divided into different risk groups. Positive lymph node(s) were found in one
patient with T2 and in five patients with T3, whereby three, two and one of these patients had Gleason
score 6, 7 and 8, respectively. There was a correlation between increasing PSA value and positive lymph
nodes (p<0.005). A statistically significant correlation between T stage and PSA value (p<0.005) as well as
between T stage and Gleason score (p=0.0014) was also observed. The majority of patients belonged to
low and intermediate risk groups, known to benefit very little from lymph node dissection and frozen
section analysis. Thus, it seems reasonable to reconsider the use of these predictive nomograms on advising
and therapy strategy planning for newly diagnosed patients, especially those with clinically organ-confined
disease.
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Introduction

Prostatic carcinoma is one of the most prevalent can-
cers in males in western world. Approximately 200,000
North American men were diagnosed with prostate can-
cer in 2000, with up to 40,000 deaths1. Due to the increased
public awareness and better detection methods, especially
serum prostate-specific antigen (PSA) testing, the num-

ber of patients with organ-confined disease is increasing.
The majority of patients are detected in early asymptom-
atic stages of the disease.

Different therapy approaches can be offered to patients
with newly diagnosed prostatic carcinoma: radical prostate-
ctomy with or without pelvic lymph node dissection, ex-
ternal beam radiation therapy, brachytherapy, and hormonal
therapy. Surgical approach with radical prostatectomy is
still the best choice for managing localized carcinoma.
Pelvic lymph node dissection is usually performed as an
initial phase of radical prostatectomy. Lymph nodes can be
analyzed on frozen sections or in paraffin embedded ma-
terial as an integral component of TNM staging.

Oesterling et al. were the first to combine preopera-
tive clinical data in 1987, in an attempt to predict final
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pathohistologic stage for patients with clinically organ-
confined disease2. After them, several groups have at-
tempted to derive models for predicting nodal disease
based on a combination of multiple factors3-6. Partin et
al. combined 3 preoperative factors to predict pathologic
stage and risk of extraprostatic spread, including lymph
node metastases. They divided patients into categories
with low, intermediate and high risk of lymph node
metastases according to clinical stage, serum PSA val-
ue and tumor Gleason score on small biopsy specimen6,7.
Nomograms generated from these analyses have been
added to the 1996 prostate cancer practice guidelines
of the National Comprehensive Cancer Network8. In
1997 the model was validated in a multicenter study of
4133 men and accurately predicted nodal metastases in
82.9% of patients7-9. The nomograms predict that men
from the low risk group have less than 4% and men from
the intermediate group less than 18% possibility of
lymph node involvement. Men from the high risk group
have a higher but more variable incidence of lymph node
metastases.

Using a similar concept Bluestein et al. found that 29%
of patients with clinically organ-confined disease (T1a to
T1c) could be spared lymph node dissection with only 3%
rate of missed nodal metastases8. Bishoff et al. report on
similar results and suggest that up to 60% of patients with
prostatic carcinoma could be spared pelvic lymphadenec-
tomy when accepting a 2% to 10% risk of missed nodal
disease9.

In the literature we also found other well document-
ed articles and reviews which estimated diagnostic ac-
curacy of frozen section lymph node analysis, compli-
cations linked to the lymphadenectomy procedures as
well as costs of pelvic lymphadenectomy9-13. Beissner et
al. compared the sensitivity and negative predictive
values of frozen section analysis of pelvic lymph nodes
during radical prostatectomy with predictive nomo-
grams for nodal metastasis10. According to their research
the sensitivity for detecting lymph node metastasis on
frozen section analysis for all risk group is 33%, which
is less sensitive than using risk stratification by the
published nomograms.

In our Hospital, radical prostatectomy as a gold stan-
dard for the treatment of prostatic carcinoma is usually
performed in combination with pelvic lymph node dissec-
tion and frozen section lymph node analysis. In our study
we tried to estimate whether using nomograms some of
our patients could be spared pelvic lymphadenectomy and/
or frozen section analysis.

Materials and Methods

Records of all patients who underwent radical prostate-
ctomy with or without lymph node dissection due to pros-
tate adenocarcinoma at Sestre milosrdnice University
Hospital in the period from January 1, 1998 till Decem-
ber 31, 2002, were identified and reviewed. Patient data
were obtained from computer based Urologic Pathology
Registry at Ljudevit Jurak University Department of Pa-
thology. Clinical data were used including age, serum PSA
value measured in ng/ml, digitorectal exam and transrec-
tal ultrasound results when available. Pathohistologic anal-
ysis was performed on frozen section and on paraffin em-
bedded material. Needle core biopsy results, number of
dissected and examined lymph nodes, Gleason score on
surgery specimen and T stage were analyzed. Clinical data
for some of the patients were insufficient, and they were
not included in the study.

According to published nomograms, patients were di-
vided preoperatively into low, intermediate and high risk
groups for extracapsular spread of prostatic carcinoma7.
The low risk group had T1 or T2 stage, with Gleason score
6 or less and serum PSA value less than 10 ng/ml. The
intermediate risk group had T1 or T2 stage, Gleason score
7 and serum PSA value of 10.1 to 20 ng/ml. The high-risk
group had T3 or T4 stage, Gleason score greater than 7 and
serum PSA value greater than 20 ng/ml.

For statistical analysis ANOVA test was used to com-
pare Gleason score, PSA value, T stage, and lymph mode
metastases. Statistical significance was established at
p<0.05.

Results

During the 1998-2002 period, 128 radical prostatecto-
mies were performed. Patient age ranged  from 47 to 75
years, median 64.8 years. In 125 cases radical prostatecto-
my was combined with pelvic lymph node dissection. In
the remaining 3 cases lymph node dissection was not per-
formed. Two of these three patients had advanced stage
of the disease (T3 and T4), and one had organ-confined
disease with low Gleason score and low PSA value (T2,
Gleason score 6, serum PSA 6.5 ng/ml) (Table 1).

In 10 (8.0%) cases lymph nodes were analyzed on
paraffin embedded material only. From this group two
patients had T1 stage, five T2 stage and three T3 stage.
Eight patients had Gleason score 6 or less and two Glea-
son score 8.

Frozen section lymph nodes analysis was performed in
115 cases. There were 22 patients (19.1%) with T1, 67



B. Kru�lin et al. Lymph node frozen section analysis during radical prostatectomy*

Acta Clin Croat, Vol. 44, No. 1,  2005 23

(58.3%) with T2, and 26 (22.6%) with T3 stage. Gleason
score 6 or less was recorded in 75 (65.2%), Gleason score
7 in 37 (32.2%), and Gleason score 8 in three (2.6%) pa-
tients (Fig. 1, Table 2).

The number of submitted and analyzed lymph nodes
varied from 4 to 42, with a mean of 15 lymph nodes per
biopsy. In cases where more than 20 lymph nodes were
submitted, the largest and most suspicious ones were an-
alyzed on frozen sections, and others on paraffin embed-
ded material.

Serum PSA value was known in 110 patients. It ranged
from the lowest value of 1.03 ng/ml to the highest value of
45.2 ng/ml, mean 11.98 ng/ml. Twenty-one (19.1%) pa-
tients had T1, 66 (60%) had T2, and 23 (20.9%) had T3
stage. Their age ranged from 50 to 74 years, median 65.0
years. There were no significant age differences between
stages (Fig. 2, Table 3).

Gleason score 6 or less was determined in 72 (65.5%),
Gleason score 7 in 36 (32.7%) and Gleason score higher
than 7 in two (1.8%) patients. Nineteen of 21 (90.5%)
patients in T1 stage had Gleason score 6 or less, and two
had Gleason score 7. Serum PSA ranged from 1.03 to 19.7
ng/ml, median 9.54 ng/ml.

T2 stage was recorded in 42 (63.6%) patients with
Gleason score 6 or less and 24 (36.4%) patients with Glea-
son score 7. Serum PSA ranged from 3.6 to 24 ng/ml, me-
dian 11.54 ng/ml.

Eleven (47.8%) patients in T3 stage had Gleason score
6 or less, ten (43.5%) had Gleason score 7, and two patients
had Gleason score 8. Serum PSA ranged from 6.6 to 45.2
ng/ml, median 15.49 ng/ml.

In five cases frozen section lymph node analysis was
positive. There also was one case (patient aged 75; T3;
Gleason 6; PSA 9.1) with a false negative result on frozen
section analysis, where a micrometastasis was detected in
one of 13 lymph nodes from paraffin embedded material.
These six patients had PSA value ranging from 9.1 to 45.2
ng/ml (mean 18.91 ng/ml), whereas node-negative patients
had PSA between 1.03 and 34.3 ng/ml (mean 11.67 ng/ml).
There was a statistically significant difference in PSA val-
ue between node-positive and node-negative patients
(p<0.005). Positive lymph node(s) was found in one pa-
tient with T2 and five patients with T3, whereby three,
two and one of these patients had Gleason score 6, 7 and
8, respectively. A statistically significant correlation be-
tween PSA value and T stage was also found with higher
PSA in higher T stages (p<0.005) as well as between Glea-
son score and T stage (p=0.0014). However, there was no
significant difference between other parameters and
lymph node positivity (data not shown).

In addition to all previously mentioned and analyzed
cases, our computer based Urologic Pathology Registry
contained data on five more patients in whom pelvic lym-
phadenectomy as an initial phase of radical prostatectomy
had been performed, but the surgical procedure was sub-
sequently aborted when frozen section analysis proved
positive. Except for intraoperative biopsy, no data were
available for these patients who had undergone needle core
biopsy at another hospital.

Discussion

During the five-year period, 133 patients with prostatic
carcinoma confirmed by needle core biopsy underwent
surgical procedure at Department of Urology, Sestre milos-
rdnice University Hospital. In a study from Mayo Clinic,
reported by Blute et al., 15 of 2475 (0.6%) patients had

Table 1. All patients who underwent prostatectomy with lymph node
dissection (N=125)

T1 T2 T3

Gleason 6 or less 22 47 14
Gleason 7 2 24 11
Gleason more than 7 0    1  4
Total 24 72 29

Table 2. Patients with frozen section lymph node analysis according
to T stage and Gleason score (n=115)

T1 T2 T3

Gleason 6 or less 20 43 12
Gleason 7  2 24 11
Gleason more than 7  0   0  3
Total 22 67 26
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Fig. 1. Distribution of 115 patients who underwent lymph node
frozen section analysis according to T stage and Gleason score
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positive lymph nodes and planned prostatectomy was
abandoned14.

In our study, radical prostatectomy was performed and
specimens were examined in 128 cases. Organ-confined
disease was detected in 81.3% of our patients. Blute et al.
report on 67% of their 2475 patients to have organ-confined
disease confirmed on prostatectomy14. At Mayo Clinic,
radical prostatectomy and bilateral pelvic lymphadenec-
tomy were performed in 5780 patients during the 1990-
1996 period. All inclusion criteria (no preoperative treat-
ment, known biopsy Gleason score, available preoperative
PSA, clinical stage T1, T2 and T3) were met in 2475 pa-
tients14.

In our study, by use of Partin�s nomograms 27.3% of
patients belonged to the low risk group according all 3
criteria (T stage, Gleason score and preoperative serum
PSA), and 37.3% of patients satisfied 2 of 3 criteria. None
of them had positive lymph nodes. Frozen section analy-
sis was performed in 121 of 131 (92.4%) cases. There were
10 positive results and one false-negative result diagnosed
on paraffin embedded samples. Recent radical retropubic
prostatectomy series indicate the incidence of lymph node
metastasis to be less than 10%12. With the 9% incidence
of metastatic lymph node disease in our patients, our re-
sults are consistent with literature reports8,12,13,15. Howev-
er, if there are many lymph nodes it might be very diffi-
cult to analyze all of them in frozen sections. Therefore,
one should select nodes for frozen section or the surgical
procedure would be prolonged. After frozen section anal-
ysis, the material is usually fixed in formalin and embed-
ded in paraffin. Deeper sections of the same blocks that

were analyzed in frozen sections occasionally reveal mi-
crometastatic foci, as was the case in our series.

All patients with positive lymph nodes had interme-
diate or combined criteria of the intermediate and high risk
group. None of them had T1 stage, Gleason score 6 or less,
and PSA lower than 10 ng/ml. Based on the success to dis-
tinguish patients who satisfied all low risk group criteria
and had negative lymph nodes in both frozen section and
paraffin embedded material, we may conclude that using
Partin�s predictive nomograms in the decision making pro-
cess it could be possible to select the group of patients with
organ-confined disease who can be spared lymphadenec-
tomy. However, Rees et al. describe a predictive model to
identify patients with less than 3% likelihood of harboring
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Table 3. Distribution of 110 patients with complete preoperative data
according to T stage, Gleason score and PSA level

PSA less PSA PSA more
than 10 10.1-20  than 20

T1 Gleason 6 or less 12   7 0
T1 Gleason 7   2   0 0
T1 Gleason more than 7   0   0 0
T2 Gleason 6 or less 18 23 2
T2 Gleason 7    9 12 2
T2 Gleason more than 7    0   0 0
T3 Gleason 6 or less   4   7 0
T3 Gleason 7   1   6 3
T3 Gleason more than 7   2   0 0
Total 48 55 7

Fig. 2. Distribution of 110
patients with complete preoperative
data according to T stage, Gleason
score and serum PSA level
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lymph node disease (PSA not greater than 5 ng/ml, Glea-
son score not higher than 5)16. Osterling et al. proposed a
similar model earlier, in 1987, by combining the predictive
value of clinical stage, serum prostatic acid phosphatase
and preoperative Gleason grade2. Positive and negative
predictive values reported by Blute et al. were 0.83 and
0.6914.

Staging lymphadenectomy can be performed without
frozen section analysis, along with prostatectomy, to de-
termine follow up and therapy.  In patients from the high
risk group, frozen section lymph node analysis can be per-
formed. The false-negative rate for frozen section analy-
sis in comparison with permanent sections has been report-
ed to range from 7% to 27.5%17-19.

If the results prove positive, surgery can be stopped and
patients with detected extraprostatic disease can be spared
the risk of additional complications associated with radi-
cal prostatectomy. Staging information from pelvic lym-
phadenectomy can be used to justify cancellation of sub-
sequent prostatectomy.

However, radical prostatectomy has a significant degree
of associated longterm morbidity, most notably inconti-
nence and erectile dysfunction. Therefore, evaluation of
nodal packets would be performed by simple gross inspec-
tion or with frozen section analysis in accordance with the
surgeon�s preference. Furthermore, one should always
think about charge for pelvic lymph node dissection in
addition to that for radical retropubic prostatectomy, esti-
mated to 1750 USD11.  The average cost of frozen section
analysis of pelvic lymph nodes obtained during radical

prostatectomy in Croatia ranges from 150 to 300 USD,
depending on the number of submitted lymph nodes.

Finally, it seems important to attempt to identify sub-
sets of patients with prostate cancer in whom pelvic lym-
phadenectomy can be omitted with an acceptable risk of
failing to identify metastatic disease.
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Sa�etak

INTRAOPERACIJSKA ANALIZA LIMFNIH ÈVOROVA KOD RADIKALNE PROSTATEKTOMIJE:
JE LI ONA DOISTA NEOPHODNA?

B. Kru�lin, S. Bulimba�iæ, H. Èupiæ,  A. Reljiæ, D. Tomas, I. Toma�koviæ, O. Kraus i M. Belicza

Radikalna prostatektomija je metoda izbora u lijeèenju lokaliziranog karcinoma prostate, a najèe�æe se izvodi u ko-
mbinaciji s disekcijom zdjeliènih limfnih èvorova. Disekcija zdjeliènih limfnih èvorova poveæava rizik komplikacija,
produ�ava trajanje operacije, povisuje tro�kove lijeèenja i medicinske skrbi, pa se je potreba za njenim provoðenjem u
svih bolesnika s dijagnosticiranim karcinomom prostate tijekom pro�loga desetljeæa vi�ekratno preispitivala. Radi bol-
jeg probira bolesnika sa znaèajnijom koristi od disekcije zdjeliènih limfnih èvorova razlièiti autori su obraðivali èimbeni-
ke kojima je moguæe predvidjeti rizik metastaziranja u regionalne limfne èvorove. Studijom su obuhvaæeni svi bolesnci
kojima je zbog dijagnoze karcinoma prostate u razdoblju od 1. sijeènja 1998. do 31. prosinca 2002. u Klinièkoj bolnici
Sestara milosrdnica uèinjena radikalna prostatektomija. Uz primjenu prediktivnih nomograma bolesnici su bili podijel-
jeni u razlièite riziène skupine. Veæina bolesnika pripadala je skupini niskog i srednjeg rizika metastaziranja, s vrlo og-
ranièenom koristi od disekcije zdjeliènih limfnih èvorova i njihove intraoperacijske analize. Od 110 bolesnika za koje su
dobiveni svi podaci ukljuèujuæi vrijednost antigena specifiènog za prostatu (PSA), Gleasonog zbroj, T stadij i stanje lim-
fnih èvorova analiziranih na intraoperacijskim rezovima, pozitivni limfni èvorovi su utvrðeni u 6 sluèajeva. Utvrðena je
statistièki znaèajna povezanost izmeðu vrijednosti PSA i pozitivnih limfnih èvorova (p<0,005). Takoðer je opa�ena
korelacija izmeðu T stadija i vrijednosti PSA (p<0,005) odnosno T stadija i Gleasonova zbroja (p=0,0014). Zakljuèeno
je kako bi bilo uputno razmotriti uporabu prediktivnih nomograma kod planiranja terapijskog pristupa bolesnicima s
novootkrivenim, a poglavito onima s klinièki lokaliziranim karcinomom prostate.
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