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 Abstract 
  Background.  We studied compliance to guidelines of curative treatments in prostate cancer (PCa), which were of special 
interest due to recent introduction of new treatment technologies and the fact that there existed a real choice between 
surgery and radiotherapy.  Material and methods.  We did retrospective analyses of guidelines adherence for all PCa patients 
receiving curative treatment at the Norwegian Radium Hospital from 2004 to 2007 after the introduction of robot-assisted 
prostatectomy and after-loading brachytherapy. The patients were classifi ed into three groups in relation to guidelines: the 
accordance, accordance after discussion, and the deviance groups. In time Period I (2004 – 2005) the 2003 EAU guidelines 
were used and in Period II (2006 – 2007) in-house guidelines with minor modifi cations of EAU were applied.  Results.  
During the observation period 859 patients had curative treatment for PCa, and 83% of the patients were treated 
according to guidelines. In the deviance group (N � 146), 119 men (82%) got prostatectomy instead of radiotherapy. The 
reasons for deviation in the second period were age  � 65 years (N � 70) and surgery in cases with T3 tumors (N � 10), 
Gleason score  � 8 (N � 13) and combinations (N � 26). Deviances from guidelines in the radiotherapy group (N � 27) mainly 
concerned patient selecting this treatment due to expectations of preserving sexuality and/or fertility.  Conclusions.  In spite 
of acceptable overall compliance to guidelines for curative PCa treatment, the proportion of non-adherence should not 
been overseen, in particular when new treatment technologies are introduced. Guidelines for PCa need to be monitored 
regularly, and the compliance to guidelines has to be assessed on a regular basis. Guidelines should avoid too strict criteria, 
particularly in relation to age.   
 Guidelines in oncology are systematically developed 
statements concerning evaluation, treatment and 
aftercare for specifi c types of cancer [1]. Guidelines 
provide comprehensive documentation of treat-
ment alternatives which should be discussed by 
the clinicians and their patients [2]. Guidelines are 
also relevant for doctors in order to make best deci-
sions about treatment, and to patients who can check 
that they are offered appropriate treatment. For 
hospital owners guidelines represent an important 
tool for making administrative decisions concerning 
volume and costs of required medical interventions, 
especially in the case of introducing new treatment 
technologies. An advantage of guidelines is that 
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treatment of the individual patient can be based on 
documented evidence from clinical research and prac-
tice [3]. Guidelines are not commands, and should 
not replace patient-centered decision making [4].    

 However, critical comments toward guidelines 
have also been raised and some clinicians oppose the 
application of guidelines to their practice [5]. For 
example, Grol [6] stated that many guidelines were 
based on experts ’  opinions rather than on high degrees 
of evidence. In addition, in his view, recommenda-
tions often refl ected personal opinions, local culture, 
or personal interests of the guideline developers. 

 At the hospital level international guidelines must 
often be modifi ed in relation to local conditions, 
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based on available technical and fi nancial resources 
and related to patient demands often infl uenced by 
the media. Such in-house (local) guidelines monitor 
the institution ’ s policy and provide the frames for 
treatments offered. 

 On this background, we found it worthwhile to 
illustrate the use of guidelines by the application of 
curative treatment of prostate cancer (PCa) as prac-
ticed by the clinicians at a comprehensive cancer 
center. We chose PCa as a model because optimal 
curative treatment of PCa is still under discussion. 
Further, during the last two decades the importance 
of adherence to international consensus guidelines 
for treatment of PCa has been acknowledged for the 
use of surgery, radiotherapy and hormone treatment, 
and their combinations. For instance, the guidelines 
of the European Association of Urological (EAU) 
from 2001 and with later regular revisions refl ect the 
multimodality approaches for PCa recommended 
for urologists and radiotherapists all over Europe 
[7]. The EAU guidelines of 2003 concerning curative 
treatment of PCa are displayed in the left part of 
Table I [8]. These guidelines provide several options 
without forced choices between them. 

 The Norwegian Radium Hospital (NRH) is a 
major comprehensive cancer center and a tertiary 
referral hospital for patients with localized PCa from 
the Southern part of Norway, who are in need of 
radiotherapy or specialized surgery. Guidelines-based 
treatment of PCa is therefore a viable option at the 
NRH where urologists and oncologists work closely 
together in discussion and planning of the optimal 
treatment of the individual patient [9]. 

 The present study explores the use of guidelines 
at NRH in relation to curative treatment of PCa 
from late 2004 to mid 2007. This time period was 
chosen as robot-assisted laparoscopic prostatectomy 
(RALP) and after-loading brachytherapy were 
introduced as new treatment technologies at NRH 
during 2004. We compared adherence to guidelines 
in two time periods:  Period I  from December 2004 
to December 2005 when the EAU guidelines of 
2003 were valid, and  Period II  from January 2006 
  Table I. The criteria of the EAU Guidelines on prostate cancer 2003

 EAU Guidelines update February 2003 

 Radical 
prostatectomy  1  Radiotherapy  1  Discussion  1 pr

  �  T2 & Gleason 
 � 7 & PSA  � 10 
(low) & Life 
expectancy  � 10 
years

 � T3N0 or 
Gleason 8 – 10 
or PSA � 25 & 
Life expectancy 
 � 5 – 10 years

Small T3A  &  
(Gleason 5 – 7 
and low PSA) 
PSA 10 – 25 & 
Life expectancy 
 � 10 years

  �  T2
�

 &  
PS

    1 Treatment determined by guidelines .   
to July 2007, when modifi ed in house guidelines 
were stated, based on gained experience with the 
new technologies and new fi ndings from interna-
tional literature. For both time periods our hypoth-
esis was that high compliance with current guidelines 
was the rule, though  “ enthusiastic ”  application of 
the new technologies could lead to increasing guide-
line deviation. When practice eventually deviated 
from guidelines, we investigated the reasons for this 
in detail.  

 Methods  

 The two sets of guidelines  

 Period I .  In 2004/5 a slightly modifi ed version of the 
EAU 2003 guidelines [8] was agreed on at NRH for 
curative treatment of PC at the institution (Table I). 
In these guidelines the cancer-related criteria were 
self-explanatory, and they were generally easily 
retrievable from the medical records. The criterion 
of life expectancy left an opportunity for individual 
clinical interpretation, which not always was suffi -
ciently documented. However, in general, our clini-
cians interpreted this criterion as an upper age limit 
of 70 years for surgical and 75 years for radiotherapy 
patients, since the mean life expectancy from birth 
in Norwegian males was 78 years [10].   

 Period II .  After several discussions between the 
urologists and oncologists,  the NRH guidelines  were 
formally documented in October 2005. These 
guidelines provided treatment recommendations 
for patients with local or locally advanced PCa, 
replacing those of Period I. The upper age limit was, 
changed, however, infl uenced by the publication 
from the SPCG IV trial [11] in May 2005, which 
documented that surgery did not improve survival in 
patients aged  � 65 years (Table I). 

 During the whole study period the hospital ’ s 
urologists and oncologists met at least once a week 
to discuss and determine the individual patient ’ s 
treatment based on information from the referral 
 [8] and the NRH Guidelines 2005.  

 NRH Guidelines 2005 

 Radical 
ostatectomy  1  Radiotherapy  1  Discussion  1 

  &  Gleason  
 7  &  PSA  � 10 
Age  � 65 years 
 0 –  1 – (2)

T3pN0 or N � (IMRT) or 
Gleason 9,10 or PSA 
 � 70 or Age  � 75 years 
PS 0 –  1 – 2, 
Comorbidity rendering 
surgery problematic

Small T3A  &  
(Gleason 6, PSA 
 � 10) or   �  T2 or 
Gleason � 8 or 
PSA 10 – 30 or 
Age  � 65 years
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letter, supplementary examinations at the out-patient 
department, and the current guidelines.    

 Patients 

 The patients eligible for the present retrospective 
study fulfi lled all fi ve selection criteria: 1) Referred 
to NRH for curative treatment of adenocarcinoma of 
the prostate; 2) Initial cancer diagnosis  � 24 months 
before the start of curative treatment excluding 
patients treated by  “ active surveillance ”  [12]; 3) 
Curative treatment as the patient ’ s fi rst treatment 
applied between December 1, 2004 and June 30, 
2007; 4) Treatment by either RALP or radiotherapy, 
the latter preceded by obturatory lymphadenectomy 
in cases with PSA  � 10 mg/l or T-category  � T2c or 
Gleason score  � 7; 5) Age  � 75 years, and 6) No 
previous invasive cancer. 

 The medical records of eligible patients were 
reviewed for TNM classifi cation (1997) [13], 
Gleason score of the prostate biopsies, and pre-
treatment PSA values. All patients were allocated to 
a pre-treatment risk group according to D ̀ Amico 
et al. [14].   

 Treatment options  

 Surgery .  Prostatectomies were performed by robot-
assisted surgery with or without lymphadenectomy. 
RALP was performed by a fi ve port transperitoneal 
approach using a 3-arm da Vinci  ®   system introduced 
in December 2004 [15].   

 Radiotherapy .  Patients belonging to the  low-risk 
group  were irradiated using a conformal 4-fi eld box 
technique (50 Gy to the seminal vesicles and 74 Gy 
to the prostate) without anti-androgen treatment. 
Increasingly, the local non-surgical treatment in 
patients belonging to the intermediate and high-
risk groups included a combination of conformal 
radiotherapy and high-dose rate brachytherapy as a 
boost [16]. Three year of androgen deprivation 
therapy (ADT) was used in addition to conformal 
radiotherapy in patients of the  intermediate  or  high-
risk groups.  

 Patients with less than three positive tumor-
infi ltrated pelvic lymph nodes were included in a 
protocol of Intensity Modulated Radiation Therapy  
( IMRT) to the pelvis.    

 Group allocation in relation to guidelines 

 For the purpose of our study the patients were allo-
cated to one of three alternative groups based on the 
recommendations of the guidelines and the treat-
ment they had received: 
  Treatment according to guidelines (according group)  
contained cases for whom guideline recommenda-
tions and given treatment (surgery and all types of 
radiotherapy) were in accordance without discussion 
between the medical specialists. 
  Treatment according to guidelines after discussion  ( discus-
sion group)  covered less obvious cases for which 
fi nally treatment according to guidelines was decided 
upon after discussion between the medical specialists 
and the patient. 
  Treatment deviating from guidelines (deviance group)  
concerned patients who fulfi lled the guideline crite-
ria for either prostatectomy or radiotherapy, but who 
did not get the recommended treatment. The surgi-
cal deviance group thus consisted of patients who got 
prostatectomy although the guidelines recommended 
radiotherapy, whereas the radiotherapy deviance 
group consisted of patient who got radiotherapy 
although surgery was recommended according to the 
guidelines.   

 Statistical considerations 

 The data were analyzed with SPSS, version 15. 
Continuous variables were analyzed with t-tests, 
and categorical variables with Pearson ’ s  χ  2  test. Non-
parametric testing was used in the case of skewed 
distributions. The signifi cance level was set at p � 0.05 
and all tests were two-sided.   

 Ethics 

 This study was part of a larger study of patients 
with PCa, and all patients gave written informed 
consent. The study was approved by the Regional 
Committee for Medical Research Ethics of Southern 
Norway, the Norwegian Data Inspectorate, and the 
institutional review board at NRH.    

 Results 

 A total of 859 patients were included in this study, 
315 (37%) patients during Period I and 544 (63%) 
in Period II (Table II). A total of 596 patients (66%), 
144 (17%) and 146 patients (17%) were allocated 
to the according, discussion and deviance groups, 
respectively. In spite of a trend toward increased 
Gleason score and higher PSA values during Period 
II compared to Period I, no signifi cant difference 
emerged for the distribution between the three guide-
line groups (Table II). However, a signifi cantly greater 
proportion of patients had surgery during Period II 
(Period I: 35%; Period II: 46%) (Table II). 

 Of the 146 patients in the deviance group 119 
men (82%) had been operated and 27 had radio-
therapy. The surgical group increased by a factor of 
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  Table II. Characteristics of the samples of Period I (2004 – 2005) and Period II (2006 – 2007).  

 Variables  (N)  Period I  (N  �  315)  Period II  (N  �  544)  p  Total sample  (N  �  859)

Age at diagnosis, median, (range),  N (%)
  � Cut-off age for their periods 1 
 � Cut-off age for their periods 1 

65.2 (44.4 – 75.8)
263 (83)
52 (17)

64.6 (45.9 – 75.8)
290 (53)
254 (47)

0.74
 � 0.001

64.7 (44.4 – 75.8)
553 (64)
306 (36)

 T catergory, N (%) 
 � T2a
T2b/T2c
 � T3 2 

154 (49)
60 (19)

101 (32)

251 (46)
114 (21)
179 (33)

0.56
405 (47)
174 (20)
280 (33)

 Gleason score, N (%) 
Gleason  � 6
Gleason 7
Gleason  � 8

111 (35)
166 (53)
38 (12)

173 (32)
271 (50)
100 (18)

0.04
284 (33)
437 (51)
138 (16)

PSA median (range) 12.0 (1.0 – 79.0) 12.0 (1.0 – 146.0) 0.06 12.0 (1.0 – 146.0)
 D’Amico risk group, N (%) 

Low
Intermediate
High

46 (15)
102 (32)
167 (53)

71 (13)
164 (30)
309 (57)

0.29
117 (14)
266 (31)
476 (55)

 Treatment modality, N (%) 
Surgery
Radiotherapy 3,4,5 

111 (35)
204 (65)

250 (46)
294 (54)

0.002
361 (42)
498 (58)

 Groups in relation to guidelines ,  N (%) 
According
Discussion
Deviance

203 (64)
75 (24)
37 (12)

366 (67)
69 (13)

109 (20)

0.32
569 (66)
144 (17)
146 (17)

    1 In Period I 70 year for RALP and 75 year for Radiotherapy, in Period II 65 year for RALP and 75 year for Radiotherapy,  2 only 
one patient in Radiotherapy group with T4 tumor,  3 Brachytherapy �  EBRT N  �  168,  4 Combination with hormone treatment N  �  312, 
 5 pN �  N  �  27.   
three (14% vs. 41%) from in Period I to Period II. 
In contrast, the number of irradiated patients 
decreased from 10 to 2% (Figure 1). 

 The most frequent reason for membership of 
the deviance group was non-adherence to the 
defi ned cut-off age in 86 patients, resulting in the 
only signifi cant difference between the study peri-
ods in the deviance group (5% in Period I and 84% 
in Period II) (Table III). For example, 84 patients 
aged  � 65 years had surgery during Period II, and 
in 70 of them age was the only reason for allocation 
to the surgical deviance group. Twenty-seven 
patients (Period I: 8 and 19 in Period II) received 
surgical treatment in spite of a T3 tumor, and in 19 
(Period I: 2 and 17 in Period II) men a Gleason 
score  � 8 had been demonstrated in the pre-RALP 
biopsies. There were, however, no statistical differ-
ences in the distribution of Gleason score, T cate-
gory, median PSA value or D ’ Amico risk score 
(Table III). 

 According to the medical records 87 men (73%) 
in the surgical deviance group had chosen their treat-
ment based on the information received from the 
referring physician and/or the urologist at NRH. In 
eight patients (6%) surgery was preferred due to 
major pre-existing intestinal, urinary or vascular 
morbidity considered as reasonable contraindica-
tions for radiotherapy. In the remaining 24 patients 
(20%) of the surgery deviance group, the reasons for 
non-compliance to the guidelines could not be iden-
tifi ed in their medical records. 

 None of the 27 patients of the radiotherapy devi-
ance group had hormone treatment, while 19 had a 
T category of  � 2a and eight had a T category of  � 2b. 
A Gleason score  � 6 was present in 14 patients and 
13 had a Gleason score of 7. Fourteen of 27 patients 
(52%) had themselves chosen radiotherapy, and in 
four of them with an explicit expectation of preserv-
ing sexuality and/or fertility. In fi ve of the patients 
co-morbidity was the reason for radiotherapy. For the 
remaining nine patients (33%) of the radiotherapy 
deviance group, the reasons for non-compliance to 
the guidelines could not be identifi ed in the medical 
records.   

 Discussion 

 Overall 88% of the patients of Period I were treated 
according to EAU 2003 guidelines, while this pro-
portion was 80% in Period II with NRH guidelines, 
and this difference was non-signifi cant. The surgi-
cal deviance group increased from 14 to 41% from 
Period I to II, while the radiotherapy deviance group 
decreased from 10 to 2%. The most frequent reason 
for deviance in the surgery group was non-adherence 
to the defi ned cut-off age, and for radiotherapy it 
was personal wishes of the patients. Our results 
emphasize some problems related development use 
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  Figure 1.  Distribution of decision groups within prostatectomized or irradiated patients. 
and revision of guidelines. Firstly, guidelines need 
to be revised regularly in order to refl ect progress in 
treatment and understanding of tumor biology, and 
changes in relevant characteristics of the patients. 
As indicated by our results, such revisions are 
particularly important when new developments 
concerning evaluation and treatment opportunities 
accumulate rapidly such as recently seen in the 
treatment of PCa. If revisions are delayed, there is a 
risk that deviations from guidelines will increase in 
number due to these new and promising therapeutic 
opportunities and not at least due to increasing 
demands from patients. 
 Secondly, recommendations in guidelines should 
not be too strict. On the other hand in their day-
to-day therapeutic decisions clinicians must have 
easily understandable criteria. Retrospectively we 
have to admit that the strictly defi ned age limit of 65 
years for RALP during Period II was too low, 
on the background of Norwegian men ’ s life expec-
tancy of 78 years, and the minimal surgical trauma 
represented by RALP when used by experienced 
urologists. Further, life tables demonstrate that about 
half of Norwegian men at an age 75 years have a life 
expectancy of  � 10 years [10]. This implies a general 
improvement of the health of Norwegian men, which 
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  Table III. Characteristics of the deviance group in relation to time Period I and II.  

 Variables  Period I  (N  �  37)  Period II  (N  �  109)  P  Total sample  (N  �  146)

Age at diagnosis, median, (range),  N (%) 
 � Cut-off age for period
 � Cut-off age for period

63.4 (51.1 – 71.4)
35 (95)
2 (5)

66.8 (46.8 – 75.8)
25 (23)
84 (77)

0.006
 � 0.001

66.6 (46.8 – 75.8)
60 (41)
86 (59)

 T catergory, N (%) 
 � T2a
T2b and T2c
 � T3

22 (59)
7 (19)
8 (22)

56 (51)
34 (31)
19 (18)

0.8
78 (53)
41 (28)
27 (19)

 Gleason score, N (%) 
Gleason  � 6
Gleason 7
Gleason  � 8

16 (43)
19 (51)
2 (6)

44 (40)
48 (44)
17 (15)

0.68
60 (41)
67 (46)
19 (13)

PSA, median (range) 7.9 (1.0 – 78.0) 9.0 (1.0 – 146.0) 0.40 8.7 (1.0 – 146.0)
 D’Amico risk group, N (%) 

Low
Intermediate
High

9 (24)
12 (32)
16 (43)

17 (16)
47 (43)
45 (41)

0.63
26 (18)
59 (40)
61 (42)
already was among the highest in Europe. This points 
to another problem of guidelines, namely that they 
should be relevant in a broad range of countries, 
which have different levels of general health in their 
populations as well in their offers of health care. 

 Our adjustment of guidelines for surgery in 2005 
was heavily infl uenced by the fi ndings of SPCG IV 
trial, which indicated that surgery did not increase 
survival in patients aged  � 65 years [11]. Retrospec-
tively, we should not exclusively have relied on the 
cut-off used in one single sub-group analysis espe-
cially when the authors are uncertain about the inter-
pretation. We showed that the guideline-based age 
limit of 65 years was not strictly adhered to during 
the day-to-day discussions between urologists and 
radiotherapists. The discrepancy between the written 
NRH guidelines with respect to age and everyday 
clinical practice is the main reason for the high pro-
portion of prostatectomized patients allocated to the 
deviance group. This fi nding supports the view that 
future in-house guidelines should consider biological 
age rather than chronological as done in Period I. 

 Thirdly, the increase of the surgical deviance 
group from Period I to II should also be considered 
in the context that NRH was the fi rst hospital 
in Norway to offer robotic prostatectomy. This tech-
nical achievement was followed by enthusiastic 
reports from the patients ̀  organization and the 
media about shorter hospitalization times and lower 
operative morbidity compared to open prostatec-
tomy, leading to increased patients demands for 
RALP. This enthusiasm has probably led to an 
increasing number of patients referred to NRH, 
with the prospect of robotic prostatectomy being 
the primary reason for referral. 

 The gradual technical perfection of the urological 
team and their experience that even relatively large 
tumors could be removed successfully are also impor-
tance for the fi ndings of the surgical deviance group. 
This may in part explain why an increasing number 
of patients with T3 tumors have been operated on 
instead of receiving radiotherapy according to the 
2005 guidelines. In agreement with our experience, 
recent studies also suggest that patients with high 
Gleason score of 8 – 10 can benefi t on prostatectomy 
and can provide durable local control, and favorable 
cancer-specifi c survival [17]. 

 A fi nal reason for the relative high number of 
patients in the surgery deviance group is that some 
patients could not be irradiated due to prior exten-
sive abdominal surgery for Crohn ́ s disease, ulcerous 
colitis, and other types of pelvic morbidity. 

 Our principal view is that the establishment of 
thoroughly discussed and accepted institutional 
guidelines is a prerequisite for optimal clinical prac-
tice at a comprehensive cancer center where different 
treatment options are available. Subsequent medical 
practice has to follow two strategies. First, any reason 
for deviance from guidelines should be carefully 
documented in the patient ’ s medical record. Second, 
regular monitoring with compliance to guidelines 
should be performed, as well as continuous guideline 
revisions based on the latest available research evi-
dence. As a result of our study the institutional NRH 
guidelines were revised in 2008, in line with recent 
revisions of the EAU 2008 guidelines [18]. In par-
ticular, no specifi c age limits were defi ned for the 
treatment types. 

 This study refl ects daily uro-oncological pra-
ctical use of guidelines at a large Scandinavian 
comprehensive cancer center during a defi ned time 
period with important technical changes in the treat-
ment of prostate cancer. Though the single institu-
tion design of the survey might be viewed as a 
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limitation, we believe that other comparable institu-
tions experience similar guideline deviations and 
face the need to analyze compliance.   

 Conclusions 

 Curative treatment of PCa at a comprehensive cancer 
center was based on international and institutional 
guidelines. Overall compliance with these guidelines 
was high, but different adherence patterns for surgery 
and radiotherapy point to the need for regular com-
pliance monitoring. The guidelines need to be revised 
regularly in order to incorporate changes in treat-
ment technology and patients ’  characteristics. One 
should be careful to state too strict limits in guide-
lines, as illustrated by age limits.   
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