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Intraobserver  variation of three grading systems -- Mostofi, Gleason and 
B0cking -- is examined. No significant difference was noted between the histological 
grades found in the two examinations by any of the three methods used. Neither the 
type of surgical procedure nor the number  of slices with tumour  influenced the repro- 
ducibility of histological grading within each system studied. In the Gleason system 
the intraobserver highest disagreement would not  have resulted in change of  therapy 
choice, but  in 2 ~ of tumours  graded according to the Mostofi system this would have 
occurred if the choice of therapy would depend on the grading results. 

Introduction 

The importance of histologic grading as prognostic factor to different tu- 
mours has been the subject of considerable study [12]. Its application is par- 
ticularly suitable in prostatic adenocarcinoma due its high prevalence and variable 
clinical behaviour. Cancer of the prostate ranks third as a cause of death in Amer- 
rican men [10] and fourth in incidence of malignant tumours in men in Brazil [5]. 
The natural history of prostatic cancer is characterized by extreme variations in 
its biologic course [7], and the possibility of predicting clinical evolution is im- 
portant in therapeutic planning of localized prostatic cancer [3, 13]. Recognizing 
the relationship between histologic appearance of prostatic tumours and clinical 
evolution, many investigators have been searching for histologic classifications 
that fulfil the requirements of prognostic accuracy, reliability and objectivity. A 
limitation of most grading systems is that histologic grading is a subjective proce- 
dure. Systems based upon sophisticated technics are highly reproducible but 
require expensive equipment and are time-consuming, which restricts their appli- 
cation. The inconsistency in histologic grading may invalidate its use in treatment 
decision. While one pathologist recommends a conservative treatment, another 
prefers an aggressive one. In this way, the reproducibility has the same signifi- 
cance as the predictive character of prognosis. It is necessary to find the most re- 
liable method before histologic grades are incorporated routinely into the diag- 
nosis of prostatic carcinoma. The two most frequently used histologic grading 
systems at the moment are those proposed by Gleason [10] and Mostofi [14]. 

VSP, Utrecht 
AkadOrniai Kiadr, Budapest 



450 Cmtra, Bill/s: Grading o f  prostatic cancer 

The Gleason classification has received remarkable acceptation due to its prog- 
nostic accuracy and relative simplicity [1, 16, 17]. The Mostofi system has been 
adopted by the World Health Organization and the International Union Against 
Cancer [11] but it does not have the clinical significance established by Gleason. 
Another method, proposed by B6cking et al. [4] using diagnostic parameters ac- 
cording to WHO classification, showed a good correlation with survival prob- 
abilities and the presence of metastases. In the present investigation, the intraob- 
server reproducibility of these three histologic grading systems is examined. 

Material and methods 

A set of histological sections of 139 prostatic carcinomas stained with 
haematoxylin and eosin was graded twice by one and the same pathologist on 
two different occasions, and was classified using the grading systems of tumour 
differentiation as described by Mostofi, Gleason and Brcking et al. The cases 
were subdivided according to the type of surgical procedure (transurethral re- 
section, TUR, or open prostatectomy) and to the number of fragments containing 
tumour. Clinical stage was determined in 129 cases according to Whitmore [20]. 
The intraobserver variation was assessed using a standard statistical analysis 
package (stepwise discriminant analysis). 

Results 

We examined from the material obtained by open prostatectomy a score 
of 8.37 slices, of which 3.64 had neoplasm, and from that obtained by TUR, a 
score of 11.65 slices, of which 7.80 had neoplasm. The clinical stages were grouped 
into three classes: A, B and C/D. The distribution curves of these three classes 
were normal, justifying the paired observations that have been done afterwards. 
Tumours obtained by TUR showed higher clinical stages when compared with 
those obtained from open prostatectomy (Table 1). The intraobserver reproduci- 
bility and variation of the grades assigned according to each of the three methods 

Table  1 

Group 
Tumour stage (%) 

A B C/D 

P r o s t a t e c t o m y  47.06 35.29 17.65 

T U R  10.52 47.37 42.11 

Chi  squa re :  21.607," D.  F.  = 2; 
prob .  = 2.033; p < 0.001 
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are il lustrated in Table 2. No significant difference was noted  between the histo- 
logic grades found in the two examinat ions  by any of the three methods used 
(Table 3). Neither the type of surgical procedure nor  the number  of  slices with 
t umour  influenced the reproducibil i ty of histologic grading within each system 
studied. I f  the tumours  were graded only according to the nuclear features, either 
into the Mostofi or the B6cking system, there would have been significant in t raob-  
server differences, bu t  such disagreements did no t  affect reproducibil i ty of the 
final grades (Table 4). Mostofi, Gleason and  B6cking grades correlated strongly 

Table 2 

lntraobserver reproducibility (~ )  

System Total 
values* 

Disagreement within Architectural Nuclear Primary 

o n e  two pattern grade unit  grade units 

Mostofi 79.85 17.98 2.14 90.64 77.69 -- 
Gleason 62.58 28.05 9.35 -- -- 78.41 
B6cking 78.41 20.86 0.71 79.88 65.47 -- 

* Mostofi final grade; Gleason pattern score 
(sum of primary and secondary Gleason patterns); 
B6cking combined grade 

Table 3 

Difference between means (paired observations/intraobserver reproducibility) 

System 
Prostatectomy group TUR group 

Mean Std. error T Mean Std. error T 

Mostofi 0.0270 0.0611 0.4423 0.0588 0.0554 1.0613 
Gleason 0.0270 0.1313 0.2058 0.0196 0.0812 0.2414 
B6cking 0.0811 0.0598 1.3568 0.0392 0.0520 0.7243 

N =  37; D . F . =  36 N =  102; D . F . =  101 

Table 4 

Intraobserver reproducibility/nuclear pattern 

System Mean Std. error T 

Mostofi 0.0863 0.0375 2.302t 
BiScking 0.1223 0.0490 2.4959 

N = 139; D.F. = 138 
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Table 5 

Combined BiScking grades (%)* 

Prostatectomy I n i n  

Prostatectomy 4.31 11.51 10.79 
TUR 5.75 20.86 46.76 

Chi square: 6.266; D. F. = 2; 
prob. = 0.0436; p < 0.05 
* Values obtained on the first occasion 

of two observations. 

with clinical staging at admission (correlation matrix, with clinical stages grouped 
in three classes: A, B and C/D as fixed variable). However, only B6cking grades 
displayed a higher incidence of  advanced clinical stages in tumours resected via 
the transurethral route as compared to those obtained by enucleation (Table 5). 

Discussion 

Open prostatectomy was indicated for clinical but localized tumours (radi- 
cal type) and treatment for nodular hyperplasia (tissue resected for obstruction), 
and in this case cancer was found unexpectedly. That is why this group displayed 
smaller clinical stages when compared with tumours obtained from TUR. 

Employing his own system, Gleason estimated his intraobserver reproduc- 
ibility rate to be 80% [15] which is better than the reproducibility found by us 
(62%) and by other workers (65 % and 42%) [18]. We had agreement within one 
score unit of 90 % which is similar to theirs (87 %) [18]. Considering that Gleason 
grade sum (pattern score) ranges from 2 to 10, as compared to the other two meth- 
ods that assign only three final grades to prostatic adenocarcinoma, we think that 
this is an excellent level of intraobserver reproducibility. Furthermore, in the 
Gleason system the intraobserver highest disagreement would not have resulted 
in change of therapy choice if it would depend on the grading results. For  the 
Mostofi system exact agreements were seen in 90 ~ ,  but in 2 % of  the cases change 
of treatment decision would have occurred (disagreement of two grade units). 
There was exact agreement for Mostofi and B6cking nuclear anaplasia in 77 % 
and 65%, respectively, which is worse than the intraobserver reproducibility 
found by B6cking (73.5 %), and there was significant intraobserver difference. 

Structural details are more reproducible than cytological [19], so that nu- 
clear features, while useful as diagnostic and prognostic factors, may not be used 
alone. Gaeta et al. [9] observed that glandular grade was more related to biologic 
behaviour than nuclear grade. Considering that nuclear grade sums an element 
always present in subjectivity, we disagree with the authors who recommend that 
nuclear characteristics be included to further the discriminative capabilities of 
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the Gleason system [14, 17]. Within the B6cking system, nuclear grade disagree- 
ment did not modify the level of the combined final grade reproduciblity as com- 
pared with the architectural pattern alone. It is possible that the same may occur 
within the Gleason system if nuclear characteristics are to be considered in pro- 
spective studies. B6cking found his own reproducibility rate with his system to be 
87.5 ~ [4] which is better than ours (78.4 ~ )  and that of others [18]. They empha- 
sized as an influencing factor in system reproducibility the sampling of pathological 
material. According to B6cking, all systems, like Gleason's and Mostofi's that 
consider the quantitatively predominant growth patterns, attach too much weight 
to sample size and introduce another subjective criterion: the quantification of 
different architectural/cytological pattern areas. Our work is based on material 
selected retrospectively and so it was not possible to keep a fixed number of  histo- 
logical slices. Furthermore, the T U R  material displayed smaller and more nu- 
merous slices as compared with enucleated prostates. Meanwhile we did not ob- 
serve histological sampling size or surgical procedure type interference in the 
reproducibility of any system studied, 

The success of surgical treatment for cancer is dependent upon complete 
removal of the tumour while it is still confined to the primary site. However, bio- 
logical nature and not only tumour volume will define the result of precocious 
treatment. Turnout grade is to some extent predictive of tumour stage [2, 6, 8]. 
In this work all the three methods studied were predictive of clinical stage on ad- 
mission. This relationship emphasizes the accuracy of histologic grades in pre- 
dicting mortality rates since poorly differentiated tumours are generally more ad- 
vanced. The only system that considered the clinical stage differences between 
the two groups (TUR and prostatectomy) was the B6cking system. 

As a result of this study, the following regimen is proposed: histologic 
grading system must be incorporated routinely into the diagnosis of prostatic 
adenocarcinoma. 

A unique method must be used to further self-confidence by the pathologist 
and facilitate the memorization and automation of  the residents of pathology. 
We suggest that one of the two methods studied (Gleason's or B6cking's) should 
be chosen with close co-operation between hospital urologists and pathologists. 
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