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Since both BRCAl 185delAG and BRCA2 6 174delT 
mutations are common in the Ashkenazi Jewish population, 
the chance occurrence of two separate mutations in one 
single family should always be considered in any family 
member at risk seeking carrier testing for a specific mutation 
known to be segregating in a particular family. The occur- 
rence of both the BRCAl 185delAG and BRCA2 6174delT 
mutations in a single family of both paternal and maternal 

Ashkenazi descent is expected to occur at a frequency of 
approximately 0.000 15% (1 in 6666 families). 

Recently, Ramus and associates [5] reported on a Hun- 
garian patient diagnosed with breast and ovarian cancer at 48 
and 50 years of age, respectively. These observations 

strengthen the importance of analysing the Jewish population 
for specific mutations in both BRCAl (185del AG and 
5382ins C) and BRCA2 (6174delT) in order to exclude the 
inheritance of more than one mutation in one single indi- 

vidual or family. 
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SEVERAL CLINICAL studies have demonstrated that tumour cell 
proliferation should be recognised as one of the most import- 
ant factors determining radiation treatment outcome [ 1,2]. 
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Acceleration of tumour growth could become a serious clin- 
ical problem for patients with squamous cell head and neck 
cancer if treatment is extended beyond 34 weeks [l]. The 
effective volume doubling time of a tumour (Td) after 4 weeks 
of radiation treatment may approach the value of the poten- 

tial doubling time (T,& thus becoming many times shorter 
than Td of an untperturbed tumour [3]. It has been conse- 
quently suggested that flow cytometric measurements of pre- 
treatment T,,, in individual patients may disclose a predictive 
capacity in radiation therapy for head and neck cancer [4]. 

In spite of high expectations, the research results on the 
predictive value of T,,, appear to be rather confusing so far. 
While some studies have implied the predictive value of T,,, 
[5,6], others have failed to find any significant correlation 
between T,,, and the clinical outcome [7,8]. The median 

value of T,,, (ranging from 4.6 to 5 days) is commonly used 

as a value separating tumours whose growth rate is potentially 
fast or slow. 

The remarkable discrepancies in assessment of the pre- 
dictive value of T,,, prompted us to perform a series of 
exploratory calculations. If the exponential model of tumour 
cell survival after fractionated radiotherapy is accepted, the 
surviving fraction of cells (SF) would be found from the 
equation: SF = eeaD where D is the total radiation dose and c1 is 

the slope of a multifraction dose survival curve. Assume that 
10 Gy is given per week (e.g. 2 Gy/fraction except for Satur- 
days and Sundays), the accumulated total dose after t days of 
radiation treatment may be estimated as D = 1.43 Gyx t. If we 

disregard the tumour cell repopulation up to to days, and 
assume that the growth rate (Td) of a tumour after to days is 
equal to T,,,, the surviving fraction after t days of irradiation 

can be determined from the equation SF = e-aD+y(r-ro); the y 
factor is equal to In 2/T,,, [Q] . The probability (p) of tumour 
control can be determined using the formula P= eeNxSF, if n 

represented the number of tumour cells. 
The graphical illustration of the results of calculations in 

which it was assumed that the c1 value was 0.40 (correspond- 
ing to SF,, = 0.45), n = lo9 and T,,, values were 1.5, 3.0, 
6.0 and 12.0 days is demonstrated (Figure 1). A striking 
effect can be observed: a linear change in T,,, will bring 
about a non-linear change in the probability of tumour con- 
trol. The variants of the model (assuming distribution of cell 
number in individual tumours from lo9 to 1 010, assuming 
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Figure 1. Model of a tumour dose-response relationship, 
assuming that 2 Gy was given per day (10 Gy per week), that 
the accelerated repopulation started after 28 days of radiation 
treatment and that SFzG,. = 0.45. There is an excessive decrease 
in the probability of tumour control if If,, is less than 3 days. 
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values for CI higher or lower than 0.4, or assuming to = 0 days) 

will not change this conclusion (except for a theoretical con- 

sideration of a negative correlation between T,,, and radio- 
sensitivity, when shortening of T,,, could not affect or even 
increase tumour control). The model suggests: (a) if T,,, is 
considered as a prognostic factor for the probability of 
tumour control, a lower than median value of Tpof is likely to 
ascertain the prognostic cut-off level; and (b) stratification of 
patient treatments could be suboptimal if candidates for 
accelerated treatment were chosen on the basis of values less 
than the median T,,,. 
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