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         A New Scoring System for Malignant Astrocytomas 
 Neues Scoringsystem f ü r maligne Astrozytome    

  Zusammenfassung 
  &  
  Einleitung:       Zurzeit existieren einige Scoringsys-
teme f ü r maligne Astrozytome, die jedoch keine 
breite Akzeptanz gefunden haben. Die Zielset-
zung dieser Arbeit lag darin, ein Scoringsystem 
f ü r supratentorielle maligne Astrozytome zu 
entwickeln, welches sowohl in den entwickelten 
Staaten, als auch in den Entwicklungsl ä ndern zur 
Anwendung kommen k ö nnte.  
  Methoden:       Die Untersuchung wurde bei ins-
gesamt 128 Patienten durchgef ü hrt, die an 
supratentoriellen malignen Astrozytomen (III. 
und IV. Grades) erkrankt waren. Sie alle wurden 
operiert, wonach eine Strahlentherapie mit einer 
Dosis von 50 – 60   Gy erfolgte.  
  Ergebnisse:       Die Patienten waren im Durch-
schnitt 55,1 Jahre alt. Der durchschnittliche 
Karnofsky-Index betrug 51. Mehr als 90    %  der 
Tumormasse wurden bei 57,8    %  der Erkrankten 
entfernt. In keinem der F ä lle wurde lediglich eine 
Biopsie vorgenommen. Die durchschnittliche 
 Ü berlebensdauer lag bei 8,2 Monaten, w ä hrend 
eine  Ü berlebensdauer von 12 Monaten bei 25    %  
der Patienten verzeichnet wurde. Dreizehn von 
den insgesamt 35 untersuchten Faktoren besa-
 ß en einen prognostischen Effekt auf die  Ü ber-
lebensdauer. Indem wir die 4 besten Parameter 
(Alter, Karnofsky-Index, initiale Epilepsie und 
histopathologischer Grad) nutzten, haben wir 
das Scoringsystem - MAS (maligner Astrozy-
tomen Score) entwickelt. Der Score kann einen 
Wert von 0 – 16 haben. Die Fl ä che unter der ROC-
Kurve (AUC) hatte f ü r die Vorhersage der Lebens-
dauer von 6, 12 und 18 Monaten folgende Werte: 
0.729, 0.755, 0.927. Wir haben den MAS mit den 
zwei am meisten zitierten Scoringsysteme ver-
glichen. F ü r die gleiche Vorhersage mittels des 
MRC (Medical Research Council) lagen die AUC-
Werte bei 0.673, 0.637, 0.888. Die Vorhersage 
mittels der RTOG (Radiation Therapy Oncology 
Group) ergab die AUC-Werte 0.672, 0.700, 0.854.  
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  Abstract 
  &  
  Background:       Currently there are a few scoring 
systems for malignant astrocytoma, but they are 
not widely accepted. The aim of this study was to 
create a scoring system for supratentorial malig-
nant astrocytoma, which could be used in both 
developed and developing societies.  
  Methods:       This study was performed in 128 
patients who had supratentorial malignant astro-
cytoma (grade III or IV). They were operated, and 
after the operation patients were irradiated with 
50 – 60   Gy.  
  Findings:       The mean age was 55.1 years. The 
mean Karnofsky performance status (KPS) was 
51. The tumour removal >90    %  was achieved in 
57.8    % . A biopsy was never exclusively performed. 
The mean survival was 8.2 months and 12-month 
survival was 25    % . Thirteen out of 35 data that we 
tested had a prognostic value for survival time. By 
using the most appropriate four parameters (age, 
KPS, initial seizure and histopathological grade) 
we created a scoring system  –  MAS (Malignant 
Astrocytoma Score). The scores range from 0 – 16. 
The area under the ROC (Receiver Operating 
Characteristic) curve showed that the AUC for 
the prediction of 6-, 12- and 18-month survival 
was 0.729, 0.755, and 0.927. We compared MAS 
with two of the most commonly used scoring 
systems. The AUC for the same prediction, using 
the MRC (Medical Research Council) was 0.673, 
0.637, and 0.888. For the RTOG (Radiation Ther-
apy Oncology Group) score the AUC was 0.672, 
0.700, and 0.854.  
  Conclusions:       We are of the opinion that MAS 
represents a useful scoring system to determine 
the severity of the illness and make a prognosis 
for both individuals and groups of patients with 
malignant supratentorial astrocytoma. MAS is 
more accurate than predictions made by other 
systems currently in use; it includes prognostic 
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 Introduction 
  &  
 To score an illness usually means determining its severity. Based 
on the score we can prognosticate occurrences that depend on 
the severity of the illnesses such as the survival time, the quality 
of life, costs of treatment, etc. Severity and prognosis depend on 
so-called prognostic factors. Numerous prognostic factors have 
been described in the literature for malignant glioma. The most 
commonly investigated prognostic factors are: patient age, 
Karnofsky score (KPS), histopathological (HP) grade, p53 inacti-
vation, extent of tumour resection, and type of treatment. 
 Currently a few scoring systems for malignant astrocytoma exist, 
but they are not widely accepted  [6,   18,   20,   22] . The current prog-
nosis, based primarily on the histopathology grade, seems to be 
similar to the situation which would exist if predictions for neu-
rotrauma were made based solely on the type of haematoma 
and CT fi ndings but without the Glasgow Coma Scale (GCS). A 
widely acceptable scoring system is therefore necessary for the 
following reasons: to offer a more accurate prognosis; for a more 
explicit presentation of new therapeutic procedures; for the 
evaluation of routine practice; and to aid in the decision-making 
process concerning the type of treatment. 
 The vast majority of patients with malignant glioma are treated 
in developing countries. Their healthcare systems are not able to 
offer the best technical standards which include routine postop-
erative post-contrast MRI, the detection of genes and tumour 
markers, the latest histopathology analyses, etc. A scoring sys-
tem that includes these factors would be inappropriate. 
 The aim of this study was to create a scoring system for supraten-
torial malignant astrocytoma which would be precise as well as 
easy to perform.   

 Material and Methods 
  &  
 This study was carried out on 128 patients and was partly pro-
spective. It was approved by the Ethical Board of Medical Fac-
ulty, University of Novi Sad. The patients were treated at our 
clinic during a 6-year period from 1994 to 2000. The enrolment 
criteria for patients (136 patients) were: presence of a supraten-
torial malignant astrocytoma (grade III or IV according to the 
WHO grade system), adult age (more than 21 years), undergoing 
full treatment according to our protocol. The therapeutic proto-
col included: preoperative antioedematous and symptomatic 
treatment, an operation (1 or 2), and irradiation. The operation 
had three aims: providing tumour tissue for histopathological 
diagnosis, intracranial decompression, and cytoreduction. We 
tried to achieve all three aims regardless of the age and KPS of 
the patient. The limiting factors for maximal reduction were: 
intraoperative instability of the patient, uncertain cleavage 
especially in the vicinity of eloquent cerebral regions, massive 

bifrontal gliomas. No further radical attempts were made if there 
was any danger of postoperative neurological deterioration. We 
did not operate deep small ill-defi ned infi ltrations. Irradiation 
was done by standard means using two parallel-opposed lateral 
ports (Linac 2 of 6   MeV or Cobalt60 of 1.33   MeV) with a dose of 
50 – 60   Gy (25 – 30 fractions). The zone of irradiation consisted of 
the tumour location and the surrounding 2 – 3   cm of brain tissue. 
 The prognostic model was created in three stages: 1) by the 
analysis of individual prognostic factors; followed by 2) the cre-
ation of a scoring system using the best prognostic factors and 
fi nally, 3) by the evaluation of the prognostic capacity of the new 
scoring system. 
 We analysed the prognostic value of 35 data. We chose to 
test only parameters which can be easily proved and measured. 
The data was classifi ed into 6 groups: 1) common patient char-
acteristics; 2) preoperative clinical status; 3) neuroradiological 
characteristics; 4) data connected to an operation and patho-
anatomy; 5) pathohistological analysis; 6) postoperative clinical 
status. 
 Eight patients were excluded due to our inability to provide a 
complete dataset of survival for these patients.  

 Statistical Analysis 
 Standard statistical methods were used to analyse data. We used 
the Kaplan-Meier method to analyse cumulative survival. The 
infl uence of a possible prognostic factor on survival time was 
tested by the Cox proportional hazard model and stepwise Cox 
regression. A p value of less than 0.05 was regarded as statisti-
cally signifi cant  [4] . 
 To compare cumulative survival curves for groups of patients we 
used log-rank test. With the ROC (Receiver Operating Character-
istic) we analysed the sensitivity and specifi city of the scoring 
system  [21] . We used the PC program MedCalc v. 7.5 and S-Plus 
for statistical analysis.    

 Results 
  &  
 There were 128 patients in this study. The male to female ratio 
was 56.2:43.8    %  (p    =    0.045). The mean age was 55.1 years. Of the 
128 patients, 14.8    %  underwent two operations. The mean dura-
tion of illness was 13.5 weeks. The mean Karnofsky performance 
status (KPS) was 51. 
 Magnetic resonance imaging (MRI) was done in 44 (34.5    % ) 
patients (MRI has been available at our hospital since 1995). The 
size of the tumours was measured as the largest diameter of the 
tumour after the application of intravenous contrast. The vol-
ume of the tumours was calculated. The mean size was 5.3   cm. 
In 75.5    %  of patients the tumour was more than fi ve centimetres 
in diameter (   �  �      Table 1  ). 

factors that are widely accepted; it can be done at the patient ’ s 
bedside and in clinics in developing societies.   

  Schlussfolgerungen:       Wir sind der Meinung, dass der MAS 
ein n ü tzliches Scoringsystem f ü r die Bestimmung der Schwere 
und der Prognose der Krankheit bei einzelnen und Gruppen von 
Patienten darstellt, die an supratentoriellen malignen Astrozy-
tomen erkrankt sind. Der MAS besitzt folgende Charakteristiken: 
er ist pr ä ziser als die g ä ngigen Prognostizierungsmethoden; er 
schlie ß t Prognostizierungsfaktoren mit ein, die breite Anerken-
nung gefunden haben; er kann am Bett des Patienten und in den 
Entwicklungsl ä ndern angewendet werden.          
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 Postoperative CT (1 – 4 days after the operation) with contrast 
medium was used to verify the extent of the excision. We mea-
sured the reduction in the biggest diameter of the tumour. The 
mean extent of removal of the tumour was 83    % . The HP grade of 
the tumour is shown in    �  �      Table 2  . 
 Operative mortality was 3.9    % . Regional operative complications 
included increased cerebral oedema in 11 patients (8.6    % ), com-
pressive intracerebral haematoma in 3 patients (3.8    % ), brain inf-
arction in 1 patient (1.3    % ). Systemic postoperative complications 
included pneumonia in 2 patients (2.6    % ), urinary infection in 3 
patients (3.8    % ) and metabolic disturbances in 8 patients (10.2    % ). 
Neurological deterioration occurred in 11.7    % . 
 The mean survival was 8.2 months. The 12-month survival was 
25    % . The cumulative survival is given in     �  �     Fig. 1  . 
 Univariate analysis using the Cox proportional hazard model 
showed factors that were signifi cantly associated with survival 

(   �  �      Table 3  ). Factors which did not possess a prognostic value 
included preoperative GCS; hemianopsia (present or not); the 
depth of the tumour (in cm); the type of brain herniation; clear 
demarcation of the tumour on CT (>50    % ,     ≤    50    %  of surface, none); 
sex; vomiting (present or not); hiccough (present or not); the 
number of invaded brain lobes; the side invaded (left, right, 
midline); the biggest diameter of the tumour (in cm); the tumour 
with or without a cyst; cortical presentation of the tumour 
during an operation; tumour-brain cleavage during an operation 
(    <     or >50    %  of surface); surgeons who operated on patients 
(9 surgeons); the extent of resection on postoperative CT (    % ). 
 We chose four prognostic parameters to create our scoring sys-
tem. They were: age, KPS, initial seizure and HP grade. These fac-
tors are widely accepted as prognostic parameters and they are 
easy to determine. They also have a strong prognostic potential. 
We used stepwise Cox regression for these prognostic parame-
ters (   �  �      Table 4  ). 
 The scoring system that we created is shown in    �  �      Table 5  . Malig-
nant Astrocytoma Score (MAS) is the name we chose for the 
scoring system. The numbers of points that we assigned for each 
variable aimed to make the system signifi cantly precise, not 
complex and intuitive. 
 When utilising MAS, we classifi ed our patients into three groups: 
G1 0-4; G2 5-10; G3 11-15. 
     �  �     Fig. 2   shows the survival curves for the three groups (   �  �      Table 6  ). 
 According to the log-rank test there was a signifi cant difference 
between the cumulative survival curves for the groups G1, G2 
and G3 (These groups are distinctive enough; p    <    0.000001). For 
example, the 6-month survival in our series was 40    %  for Group 
1, 60    %  for Group 2 and 85    %  for Group 3. 
 We used the ROC (Receiver Operating Characteristic) statistical 
method to test the sensitivity and specifi city of MAS and two of 

  Table 1       Preoperative clinical status 

 characteristics  No. of Patients      %  

 duration of illness     
 8 weeks or less  90  70.3 
 more than 8 weeks  38  29.7 
 KPS intervals     
    20 – 40  38  29.7 
    50 – 70  16  12.5 
    80 – 100  74  57.8 
  * location within the brain     
    frontal lobe  61  47.6 
    parietal lobe  42  32.8 
    temporal lobe  45  35.1 
    occipital lobe  13  10.1 
    insula  4  3.1 

      * 27.3    %  had 2 or 3 lobes invaded   

  Table 2       Data connected to surgery and histopathology 

 Results of surgery  No. of Patients      %  

 extent of surgical resection     
    biopsy  0  0 
    10 – 50    %   19  14.8 
    60 – 80    %   35  27.4 
    90 – 100    %   74  57.8 
  * HP grade     
 III  54  42.2 
 IV  74  57.8 

  Table 3       Prognostic factors that infl uenced survival time (p    <    0.05) 

 No.  Parameter  p 

 1  age (in years)  0.0025 
 2  duration of illness (weeks) *   0.0027 
 3  preoperative motor strength (value 0 – 5)  0.0001 
 4  central facial paresis (present or not)  0.0005 
 5  speech disturbance (present or not)  0.0383 
 6  unconsciousness (GCS    <    9)  0.0001 
 7  mental change (present or not)  0.0319 
 8  initial seizure (present or not) *  *   0.0001 
 9  seizure as a major sign  0.0001 

 10  preoperative KPS (value 10 – 100)  0.0001 
 11  postoperative KPS (value 10 – 100)  0.0001 
 12  postoperative motor strength (value 0 – 5) *  *  *   0.0254 
 13  histopathological grade *  *  *  *   0.047 

      * The patient whose illness lasted more than 12 months had a better survival rate   

      *  * Seizure was a fi rst clinical sign in 29 patients (22.6    % )   

      *  *  * 10 days after the operation   

      *  *  *  * The mean survival for grade 3 patients was 9.3 months and for grade 4 patients 

it was 6.6 months   

  Table 4       Cox model values for prognostic parameters 

 Parameter  risk  interval  p value 

 age  1.037  1.019 – 1.06  0.00001 
 KPS  0.976  0.963 – 0.99  0.000450 
 initial seizure  1.293  1.018 – 1.64  0.035000 
 HP grade  1.460  1.011 – 2.11  0.044000 

  Fig. 1           Kaplan-Meier curve.  



Original Article68

 Kojadinovic Z et al. A New Scoring System    …    Zentralbl Neurochir 2008;   69: 65 – 70 

the most commonly cited scoring systems (MRC  [22]  and RTOG 
 [6] ) for predictions in our series of patients (   �  �      Table 7  ).   

 Discussion 
  &  
 Exact prediction of any process (100    %  accuracy) would be pos-
sible if we used factors directly responsible for that process. For 
malignant astrocytoma there should be two groups of direct 
prognostic factors. The fi rst group would consist of combina-
tions of factors infl uencing the grade of the tumour ’ s malignancy 
(most likely the type and number of mutated oncogenes and 
inactivated tumour suppressor genes)  [5,   11,   26] . The second 
group would be a combination of factors infl uencing human 
means of anti-tumour defence (immunological and non-immu-
nological)  [23] . All prognostic factors such as patient ’ s age, his-
topathology grade, labelling index,  …  are indirect. They only 
represent, more or less accurately, direct prognostic factors 
which, until now, were not defi ned. These prognostic parame-
ters are well known in the literature, but their combination is, 
we believe, undervalued for the purpose of prognosis. 
 A more accurate prognosis than that currently in use is possible 
if we create a scoring system for this illness. We considered that 
such a scoring system should incorporate the following fea-
tures:   
  §    it should include prognostic factors that are widely accepted 

as such 

  §    it should be easy and intuitive 
  §    it should include factors which are easily proved and meas-

ured, thus permitting it to be used at the patient ’ s bedside 
and in clinics in developing societies.   

 In a discussion of the MAS, the following points are of major 
interests:   
 1. Prognostic variables used in MAS 
 2. Characteristics and usability of the MAS 
 3. Effi cacy of MAS    

 1. Prognostic variables used in MAS 
 Age, KPS and initial epilepsy are mentioned as prognostic varia-
bles in almost all reports  [6,   17,   19,   20,   22,   29] . Many investiga-
tions found that the histopathological grade (HP) had a 
signifi cantly higher prognostic value than we noted in our 
patients. We assigned a minimum of points to the HP grade (1 
for grade 3 and 0 points for grade 4). This was done for the fol-
lowing reasons:   
  §    Some studies did not fi nd that the histopathological grade 

offered much prognostic value in patients older than 60 years 
(35.1    %  in our series)  [19] . According to the classifi cation of 
malignant glioma by Curran et al., young patients (    <    50 years) 
with a good KPS (> 90) and glioblastoma live longer than older 
patients with a low KPS and anaplastic astrocytoma  [6] . 

  §    Some studies found that HP had no prognostic value at all 
 [8,   10,   22] . 

  §    This enables us to calculate a score for patient (with an 
approximation of only one point) prior to surgery and we can 
use this score, together with other factors, in planning treat-
ment. 

  §    Histopathological grading is still subjective to a certain 
degree, especially in institutions with less experience  [15] . 

  §    There are two very different HP methods of grading which 
are widely accepted (WHO and Daumas-Duport).   

 In many investigations the extent of resection appeared to have 
a great prognostic value  [1,   17,   25] . We are of the opinion that 
some patients benefi t and some do not benefi t from an exten-
sive operation. The fact that we performed a maximal reduction 

  Table 7       The area under the ROC curve (AUC) of six different prognostic 
systems for the prediction of 6-, 12- and 18-month survival 

 System  6 months  12 months  18 months 

 MAS  0.729  0.755  0.927 
 HP grade  0.596  0.540  0.607 
 Age  0.689  0.730  0.829 
 KPS  0.695  0.640  0.803 
 MRC *   0.673  0.637  0.888 
 RTOG *  *   0.672  0.700  0.854 

      * The MRC system uses 4 prognostic factors: age, performance status, extent of 

surgery and history of fi ts. Patients are divided into 6 groups according to the score 

(0 – 38).  22    

      *  * RTOG is a descriptive system. It uses 7 factors: HP grade, age, mental status, KPS, 

duration of symptoms, extent of resection, patient’s ability to work. Patients are 

divided into 6 groups.  6    

  Fig. 2           Kaplan-Meier survival curves of groups- G1, G2 and G3.  

  Table 5       Malignant astrocytoma score (MAS) 

 Prognostic factor  Value of prognostic 

factor 

 No. of 

points 

 age (in years)  15 – 45  4 
   46 – 60  2 
       >    60  0 
 KPS  20 – 40  0 
   50 – 70  3 
   80 – 100  6 
 HP grade  3  1 
   4  0 
 illness started with seizure 
(initial seizure) 

 yes  5 

   no  0 
 sum    0 – 16 

  Table 6       Distribution of patients into groups G1-G3 

 group  n  mean  SE (mean)  median 

 G1  53  5.15  0.478  4 
 G2  61  8.23  0.632  8 
 G3  14  19.64  3.404  12 
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in patients with low MAS (older patients and patients with low 
KPS) probably masked the effects of the operation on the group 
of patients with better prognostic factors. The mean KPS was 51, 
which is much lower compared to other studies. Contrast MRI 
performed within 3 days postoperatively could give more pre-
cise results. However our results do not prove that a greater 
extent of reduction did not always result in a better prognosis, 
especially in a specifi c group of patients. 
 It is known that the poorer the prognostic factors of a patient, 
the greater the likelihood that a biopsy will be required. 
 We do not recommend using the extent of surgical resection as 
a prognostic factor in a scoring system as it is done in the MRC 
(Medical Research Council  [22] ) and RTOG (Radiation Therapy 
Oncology Group  [6] ) scores and some others. We reached this 
opinion, based on the following reasoning:   
  §    Similar studies to ours have not proved the prognostic value 

of the extent of resection, or have even expressed some 
doubts about it. There has not been a randomised study that 
has proved the prognostic value, and we can hardly expect 
one to be performed in future  [7,   9,   12 – 14,   16,   27,   29] . 

  §    There are different indications for tumour reduction  [24,   28] . 
  §    There are numerous ways of measuring the remnants of a 

tumour. Even in recent studies it can be just the report of a 
surgeon if s/he did a biopsy or a tumour reduction  [19] . Meas-
urement can also be carried out by MR volumetry of the 
tumour after the application of contrast at 4 – 5 days after sur-
gery  [1,   2] . 

  §    In the future we expect an enhanced therapy for glial tumours 
will be more generally used, rather than surgery. Perhaps the 
therapy, which will be very selective for malignant cells, will 
not include extensive surgery. We could not use a scoring sys-
tem to prove the effi cacy of such treatment if the scoring sys-
tem includes a certain type of therapy (surgery). We think 
this is one of the reasons why scoring systems like Hunt-Hess, 
GCS, etc. are still in use and help us to compare different ther-
apeutic options.     

 2. Characteristics and usability of the MAS 
 We tried out a range of scoring systems but we chose the sim-
plest which had the best results. 
 Its simplicity and feasibility are demonstrated by the following 
characteristics:   
  §    It only has 4 parameters 
  §    Parameters are easy to determine 
  §    It is numerical, not descriptive. We created a computer pro-

gram for the easier calculation of the MAS, which can be 
incorporated in the patient database. 

  §    It has 17 possible results (0 – 16). This is neither too extensive 
nor too restrictive a number for the possible numerical 
descriptions of patients.   

 The system was created to determine the severity of the illness 
for an individual or a group of patients. It enables us:   
 1) to be able to compare severity, and 
 2) to predict the outcome.   
 Comparison of the severity of the illness can be useful in the fol-
lowing situations:   
  §    to plan treatment for an individual patient (MAS is simply an 

adjuvant tool when deciding on the treatment. It should be 
always used together with other clinical and diagnostic 
parameters. This system does not exclude experience. It just 
supports it.) 

  §    to compare individual patients, in order to understand the 
results of treatment, which can be worse or better than 
expected. 

  §    to compare groups of patients. It is possible to count the mean 
MAS of the groups. By utilizing MAS, we can explain any dif-
ferences that exist between the outcomes of groups of 
patients, treated by different methods. It is also useful to test 
periodically the quality of treatment in an institution. In both 
situations, MAS can help answer the question:  “ Are the infe-
rior results the consequences of worse treatment, and / or due 
to the severity of the illness in the patients? ”   [3]    

 We know, for instance, that our mean survival was not as good 
as that of many of the leading institutions. We suppose this is 
partly due to the fact that we did not have the best adjuvant 
therapy (an old irradiation system, irradiation with less than 
60   Gy, and a lack of chemotherapy). Our patients were also more 
seriously ill than those presented in the literature. The mean 
MAS for our group was 5.9 (mean age: 55.1 years; mean KPS: 
51). 
 Prediction. On account of the severity of the illness we can pre-
dict certain factors such as: survival time, quality of life, treat-
ment expenses, etc. The expected survival time is most 
compelling for malignant diseases. 
 MAS can help to select the extent of the treatment, taking into 
consideration the benefi ts for patients on the one hand and the 
costs on the other. At our clinic, we calculate the MAS for an 
individual patient, in order to determine the severity of the ill-
ness. For prognosis, we classify patients into groups 1 – 3 and 
present the prognosis in the form of a survival curve.   

 3. Effi cacy of the MAS 
 According to the ROC, MAS showed better results in prediction 
than any of the currently available means used for prediction. 
MAS was the most accurate in predicting outcomes in less 
severely ill patients. 
 In conclusion, we think that MAS represents a useful scoring 
system to determine the severity of the illness and for the prog-
nosis of outcomes in patients with malignant supratentorial 
astrocytoma. It can be used to compare individuals or groups of 
patients and to compare the results of different treatments, and 
assist in monitoring the quality of treatment in a hospital as well 
as having other uses. However, in order to prove its validity it 
will be necessary to test the MAS in a multi-centre study, which 
would result in either an acceptance of the scoring system, its 
modifi cation or its rejection. 

        Confl ict of interest:   None                      
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