
MIRVing. Let Ni represent the number 
of missiles in the ith launch regardless of 
the side responsible. Let Mi be the MIRV 
factor associated with the ith launch, that 
is, the number of reentry bodies per 
missile, and let P be the single-kill 
probability of a reentry body. (I assume 
it is the same for all launches.) Then a 
policy of launching only threatened mis- 
siles for all launches after the first can be 
stated as 

Ni+ = MiNi P (1) 

I have made three simplifying assump- 
tions by ignoring that: (i) The number of 
missiles launched is limited by the num- 
ber remaining to the side in question. (ii) 
After the first two launches and if mis- 
siles cannot be retargeted, some reentry 
bodies will be aimed at empty silos and 
hence will not evoke a subsequent 
launch. (iii) Multiple reentry bodies may 
be targeted for the same silo on a single 
launch. 

The corresponding effects of these as- 
sumptions on the model and the results 
relating to escalation are: (i) No effect. (ii) 
Overstates the rate of escalation for 
larger values of i. (iii) Understates the 
rate of escalation for large values of Ni. 
Since escalation implies that Ni gets 
larger as i increases, the effects of the 
assumptions will partially cancel. 

Equation 1 also assumes perfect infor- 
mation. To restate Eq. 1 for imperfect 
information, let Qi be the perceived quali- 
ty of information regarding the ith launch 
(0 < Qi 1). Then, 

N+i + -- MiNiP (1') 
Qi 

Escalation is simply the condition that 

Ni + > Ni for alli (2) 
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From Eqs. 1' and 2, it can be con- 
cluded that escalation will occur if 

1 
1 < MP- 

Qi 

P > (3) 
Mi 

I have no knowledge of actual values 
of P, but Gustavson suggests that values 
are fairly high and uses .8 in his example. 
In any case, as long as P > .5 escalation 
will occur in any MIRV system because 
Mi > 2 for all i. Since the perceived qual- 
ity of information is likely to decrease 
during a battle, it is more likely for Eq. 3 
to hold for larger values ofi. 

It is disturbing that the MIRV factors, 
Mi, have an inverse effect on the escala- 
tion threshold (Eq. 3). Only in a non- 
MIRV system (Mi = 1) is it theoretically 
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possible to increase the threshold to 1 
(thereby eliminating the possibility of es- 
calation) by increasing the perceived 
quality of information, Q,. 

ROB GERRITSEN 
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Wharton School, University of 
Pennsylvania, Philadelphia 19174 
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Gerritsen's conclusions (1) are found- 
ed on my "extreme example," which 
was intentionally and carefully provided 
with the warning: "This illustration is 
meant to be heuristic only. It assumes an 
extreme and simplified situation which is 
much less complex than that likely to oc- 
cur. " 

Gerritsen also has introduced an as- 
sumption that entirely changes the char- 
acter of this extreme example. In my 
article, having examined a case in which 
A strikes and B simply suffers attrition, I 
postulated a special innovation in giving 
B, the side attacked, the capability to dis- 
cern which of its missiles was threatened 
and also the ability to launch these mis- 
siles quickly enough to avoid their de- 
struction. The example served to illus- 
trate the potentially profound impact of 
one side having introduced such an 
innovation in its posture. Gerritsen 
changes this example in a very signifi- 
cant way by attributing this same in- 
novation in capability to side A. How- 
ever, if both sides have such a capability 
and particularly if both sides also realize 
this in advance, then A's use of one- 
quarter of its forces in a countermissile, 
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Breast Lobules 

Jensen et al. (1) report a continuum of 
atypical lobules through carcinoma in hu- 
man breasts in patients with associated 
malignant disease of ipsilateral or con- 
tralateral breast. Unfortunately, their re- 
port provides no evidence to substan- 
tiate their claims. The histologic pictures 
labeled figure 4 and figure 5 represent 
papillary intraductal carcinoma and not 
atypia. This is a well-known neoplasm 
which, according to McDivitt et al. (2, 
p. 46), "is least frequently recognized by 
those sending us slides in consultation." 

Furthermore, the terminology of Jen- 
sen et al. serves to confuse a relatively 
recently clarified concept. Lobular carci- 
noma of the breast is a well-defined en- 
tity and differs considerably, both in ap- 
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disarming strike is quite unreasonable. 
Analysis readily demonstrates that such 
a decision would, in fact, be far from A's 
optimum strategy for what is now a mini- 
max type situation. 

Finally, my heuristic example includ- 
ed, for the sake of simplicity, only a very 
few of the innovations suggested in the 
article. All or many of these innovations 
may be implemented at the same time 
and at varying performance levels in fu- 
ture force postures. A fully adequate ana- 
lytic procedure would accommodate 
quantitative measures of performance 
for all of the suggested innovations. Such 
a comprehensive treatment would pro- 
vide a foundation on which predictions 
could be more confidently based. 

I feel that, as Gerritsen suggests, the 
perceived quality of information will 
play an important role. It would, in fact, 
be desirable if one were able to include 
explicitly all of the aspects of the "infor- 
mation war" identified by Rona (2). Pre- 
cisely defining the components out of 
which this quality of information func- 
tion is composited and incorporating this 
function into a comprehensive analytic 
scheme would be a major achievement. 
It is one of the numerous outstanding 
challenges facing the technologist in cop- 
ing with the evolution of strategic arms. 

M. R. GUSTAVSON 
Lawrence Livermore Laboratory, 
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Livermore 94550 
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pearance and prognostic implications, 
from intraductal carcinoma. Whether or 
not so-called intraductal carcinoma origi- 
nates from breast lobules appears to be 
irrelevant. Finally, papillary hyperplasia 
with cytologic atypia is a term that was 
once used to describe what we now rec- 
ognize as papillary carcinoma; thus it is 
not at all surprising that this lesion is 
"more frequent in cancerous breasts." 
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In our report a severely atypical le- 
sion, bordering on ductal carcinoma in 
situ (1, figures 4 and 5), demonstrated 
lobular microarchitecture when viewed 
in its three-dimensional entirety (figure 
3). This lesion was selected to illustrate 
that lesions precancerous to ductal carci- 
noma arise in the lobule and not in bigger 
ducts, as commonly believed. No doubt 
many pathologists would diagnose the 
illustrated lesion as ductal carcinoma in 
situ; however, when myoepithelial cells 
persist, we call the lesion severely atypi- 
cal. 

Only 154 of the 2612 atypical lesions 
reported (1, figure 1) showed the severe 
atypia depicted in the illustrations. 
About 95 percent of the statistical data 
we presented refer to lesions displaying 
mild and moderate atypia; these lesions 
have been described and classified, and 
they were given the names, atypical lob- 
ules, type A, grade 1, 2, and 3 (2). There- 
fore, our report cannot be construed as 
being confined to lesions that are carci- 
noma in situ as suggested by Rosier (3). 

We do not intend to challenge facts 
allowing pathologists to differentiate be- 
tween lobular and ductal carcinoma by 
their microscopic characteristics. These 
two entities of breast disease obtained 
their names from the way they look in 
the light microscope in the fully evolved 
in situ stages in which lobular carcinoma 
looks "lobular" and ductal carcinoma 
looks "ductal." However, ductal carci- 
noma looks ductal because the lobule in 
which it arose unfolded and became a 
sphere as the cancer grew. Such a 
sphere when cut and studied under 
the light microscope looks like a bigger 
duct. 

In our report a severely atypical le- 
sion, bordering on ductal carcinoma in 
situ (1, figures 4 and 5), demonstrated 
lobular microarchitecture when viewed 
in its three-dimensional entirety (figure 
3). This lesion was selected to illustrate 
that lesions precancerous to ductal carci- 
noma arise in the lobule and not in bigger 
ducts, as commonly believed. No doubt 
many pathologists would diagnose the 
illustrated lesion as ductal carcinoma in 
situ; however, when myoepithelial cells 
persist, we call the lesion severely atypi- 
cal. 

Only 154 of the 2612 atypical lesions 
reported (1, figure 1) showed the severe 
atypia depicted in the illustrations. 
About 95 percent of the statistical data 
we presented refer to lesions displaying 
mild and moderate atypia; these lesions 
have been described and classified, and 
they were given the names, atypical lob- 
ules, type A, grade 1, 2, and 3 (2). There- 
fore, our report cannot be construed as 
being confined to lesions that are carci- 
noma in situ as suggested by Rosier (3). 

We do not intend to challenge facts 
allowing pathologists to differentiate be- 
tween lobular and ductal carcinoma by 
their microscopic characteristics. These 
two entities of breast disease obtained 
their names from the way they look in 
the light microscope in the fully evolved 
in situ stages in which lobular carcinoma 
looks "lobular" and ductal carcinoma 
looks "ductal." However, ductal carci- 
noma looks ductal because the lobule in 
which it arose unfolded and became a 
sphere as the cancer grew. Such a 
sphere when cut and studied under 
the light microscope looks like a bigger 
duct. 

Riley's suggestion (1) that "ESR 
[erythrocyte sedimentation rate] enhance- 
ment occurs in association with malignancy 
but not in analogous benign conditions" 
fails to recognize the effect of age vari- 
ations on the observed data. Gilbertsen 
(2) reported increasing ESR with age 
in a group of more than 4000 patients 
at the University of Minnesota Cancer 
Detection Center. Ninety percent of 
ESR values in females 45 to 49 years 
old were under 39 mm/hour, while the 
90 percent range extended to 53 mm/ 
hour in women 70 to 79 years old. 

The incidence of breast cancer rises 
dramatically with age, as observed in the 
Third National Cancer Survey (3). Fig- 
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The site of origin of ductal carcinoma 
is important since its precancerous 
stages undoubtedly would have a similar 
location. Identification and isolation of 
potentially precancerous lesions to duc- 
tal carcinoma make it possible to study 
their biological behavior as transplants in 
animal hosts (4). Elucidation of factors 
that can induce regression of pre- 
cancerous lesions would appear extreme- 
ly important especially if they had clini- 
cal application. Thus detection of pre- 
cancer in the living woman and non- 
surgical reversion of the disease at a 
precancerous stage associated with little 
morbidity would be an ultimate goal. 

In summary, our purpose is not to 
challenge currently useful terminology 
or concepts of the surgical pathologist, 
but to broaden our knowledge of the 
precancerous stage of ductal carcinoma 
of the human breast. 
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,ures for the Minneapolis-St. Paul metro- 
'politan area (3) show average annualized 
rates per 100,000 females of all races of 
75.2 in women 35 to 44 years old, 233 in 
those 55 to 64 years old, and 380 in those 
75 to 84 years old. 

Data from my laboratory (4) on 660 
consecutive breast biopsies showed ma- 
lignancy rates of 6 percent in women less 
than 40 years old, 22 percent in women 
between 40 and 59 years old, and 45 per- 
cent in those more than 60 years old. The 
reciprocal figures represent percentage 
of benign lesions decreasing with age. 

The bimodal distribution of ESR ob- 
served by Riley in the breast cancer 
patients may, as he suggested, correlate 
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with age (before or after menopause). 
Such bimodal distributions of breast can- 
cer with age have been observed in the 
Netherlands (5). 
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Riley (1) concludes that clues for ratio- 
nal approaches to cancer therapy and 
diagnosis might be identified if the rela- 
tionship of enhanced erythrocyte sedi- 
mentation rate (ESR) to neoplasia can be 
clarified. We believe that literature deal- 
ing with erythrocyte and particle aggrega- 
tion may contribute to the clarification in 
that it points out that rapid settling rates 
reflect a close-packed system of cells or 
particles (2, 3). 

Riley's observation that neither viscos- 
ity nor rouleaux effects will account for 
increased ESR among patients with ma- 
lignant disease is confirmed by our re- 
search. Further, our study of 565 sam- 
ples of blood drawn from male patients 
undergoing routine physical examination 
disclosed an essentially trimodal as op- 
posed to bimodal distribution of ESR's. 
This study raised the question of the 
desirability of measuring ESR's both on 
the basis of 24-hour and 1 hour observa- 
tions (2). 

In suspension systems, sedimentation 
of suspended particles, be they red cells, 
platelets, or nonbiological particles, can 
be accounted for by the state of their 
dispersion or aggregation present at the 
time the sedimentation rate is measured 
(2). On the matter of dispersion and ag- 
gregation, the International Union of 
Pure and Applied Chemistry (4) recog- 
nizes the following states: (i) dispersed, 
in which each cell or particle settles 
as an independent unit; (ii) coagulated, 
an aggregated state in which the cells 
or particles are in surface contact with 
each other and settle as compact units; 
and (iii) flocculated, in which cells settle 
as part of a network-aggregated system 
consisting of particles linked by bridging 

with age (before or after menopause). 
Such bimodal distributions of breast can- 
cer with age have been observed in the 
Netherlands (5). 

W. A. FOLEY 

Abbott-Northwestern Hospital 
Corporation, 
Minneapolis, Minnesota 55403 

References 

1. V. Riley, Science 191, 86 (1976). 
2. V. A. Gilbertsen, Postgrad. Med. 38, A-44 

(1965). 
3. Cancer in the Minneapolis-St. Paul Area: The 

Third National Cancer Survey (DHEW publica- 
tion No. NIH-75-644, Department of Health, 
Education, and Welfare, Washington, D.C., 
1974). 

4. W. A. Foley, unpublished data. 
5. F. de Waard, E. A. Baanders-Van Halewijn, J. 

Huizinga, Cancer 17, 141 (1964). 
29 January 1976 

Riley (1) concludes that clues for ratio- 
nal approaches to cancer therapy and 
diagnosis might be identified if the rela- 
tionship of enhanced erythrocyte sedi- 
mentation rate (ESR) to neoplasia can be 
clarified. We believe that literature deal- 
ing with erythrocyte and particle aggrega- 
tion may contribute to the clarification in 
that it points out that rapid settling rates 
reflect a close-packed system of cells or 
particles (2, 3). 

Riley's observation that neither viscos- 
ity nor rouleaux effects will account for 
increased ESR among patients with ma- 
lignant disease is confirmed by our re- 
search. Further, our study of 565 sam- 
ples of blood drawn from male patients 
undergoing routine physical examination 
disclosed an essentially trimodal as op- 
posed to bimodal distribution of ESR's. 
This study raised the question of the 
desirability of measuring ESR's both on 
the basis of 24-hour and 1 hour observa- 
tions (2). 

In suspension systems, sedimentation 
of suspended particles, be they red cells, 
platelets, or nonbiological particles, can 
be accounted for by the state of their 
dispersion or aggregation present at the 
time the sedimentation rate is measured 
(2). On the matter of dispersion and ag- 
gregation, the International Union of 
Pure and Applied Chemistry (4) recog- 
nizes the following states: (i) dispersed, 
in which each cell or particle settles 
as an independent unit; (ii) coagulated, 
an aggregated state in which the cells 
or particles are in surface contact with 
each other and settle as compact units; 
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Our observations of the settling prop- 
erties of suspensions in these states in- 
dicate that coagulated aggregates sedi- 
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