
coefficient is - 0.244, and no significance can be at-
tached to this figure. But when the ratio of the integral 
dose to the body weight is compared with the length 
of the latent period the value of the correlation coeffi- 
cient is - 0.567, and the correlation is statistically 
significant. The P value for  this correlation is in fact 
less than 0.01 but greater than 0.001. 

When the ratio of the integral dose to  the total 
body surface area is compared with the length of the 
latent period, the value of the correlation coefficient 
is - 0.529, a value not significantly different from the 
coefficient obtained when body weight was used. 

These findings indicate that if the length of the 
latent period can be regarded as an indication of one 
aspect of the biological response to x-radiation, then 
its length is not only a function of the dose of radia- 
tion but also of the size of the individual irradiated. 
I n  the opinion of the authors, the dependence of dose 
upon body size may well indicate that a diffusible 
metabolite plays an essential role in  the development 
of those symptonls that occur within a few hours of 
exposure to x-rays. 

References 

1. COURTBROWN, TV. M .  Brit. Med. J., 1, 802 (1953). 
2. BOAG,J. W. Brit. J .  Rad., 18, 235 (1945). 
3. 	 FISHER,R. A., and YATIS, F. Statistical Tables f o r  Bio-

logical, Agricultural ar~d Medical Research. Edinburgh : 
Oliver and Boyd (1938). 

Manuscript received May 22, 1953. 

A Method for the Quantitative 
Study of Surface Wounds 

-
Cancer Research and Cancer Control Unit ,  

Department o f  Surgery and Departwzent of Medicine, 

T u f t s  College Medical School, Bostovt, and the 

Cancer Research Laboratory of the Holy Ghost Hospital, 

Cambridge, Massachusetts 


One of the difficulties in the study of wound healing 
and of factors influencing this process is the lack of 
quantitative criteria. I n  the case of cut wounds, meas- 
urement of the tensile strength of the scar has been 
used ( 1 ) .Histological study of granulation tissue has 
provided some yardstick of the healing process in 
other types of wounds. 

I n  the case of surface wounds such as burns or pres- 
sure sores where one wishes to  study the rate of granu- 
lation and enithelialization the surface area of the 
wound constitutes a good objective index of wound 
healing ( 2 ) .  

The following illethod has been found to give re-

= T h e  cooperation of George Branch?, Jr. ,  Ulfar Jonsson, 
and Mary Cernius is gratefully acknowledged. 

2 This investigation was performed under a subcontract 
between the Trustees of Tufts College and The Johns Hop- 
Bins University. The basic contract is NONR-248(18) between 
The Johns EIopkins University and the Office of Naval Re-
search. Opinions and conclusions are those of the author and 
are  not to be construed as  necessarily reflecting the view or 
endorsement of the Navy Department. 
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FIG.1.Long-term study of a patient with hemiplegia sllox17- 
ing the quantitative change of the surface of a sacral bed 
sore under various regimens of treatment. This patient's gen- 
eral condition remained the same throughout. This chart 
demonstrates the enlargement of bed sores tha t  occurs when- 
ever the treatment is changed; also a distinct deleterious 
effect of Tyrothricin. The magnitude of the technical error 
is indicated by the shaded area. 

producible results in the study of decubital ulcers in 
man. A Coreco camera is used to take 35-mm Koda-
chrome photographs of wounds a t  frequent intervals. 
This camera provides constant illumination, focal dis- 
tance, and aperture. The fraines of it  are modified by 
superimposing upon then1 a centimeter scale made of 
rellophane and placed in such a way that it  will show 
on the photograph in close apposition with the pic- 
tured wound. These Kodachromes are projected in a 
standard enlarger adjusting the magnification so that 
1cm on the screen corresponds exactly to 1cm on the 
centimeter scale on the photograph. A thin white card- 
board is used as a screen. The outline of the projected 
wound is drawn upon the cardboard. The tracing is 
cut out and weighed by means of an analytical bal- 
ance. Ten squares, measuring l cm square, are drawn 
upon the same piece of cardboard and cut out. These 
are weighed, the weights are averaged and the figure 
obtained is used to divide thr  weights of the various 
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FIG.2. Shows the same observations as  in Fig. 1 although 
less pronounced, and also the relationship between the size 
of the bed sore and the general physical s ta te  of the patient. 
This patient developed a septicemia and died, with concur-
rent enlargement of the bed sore. 

I 



wounds projected upon the same cardboard in  order to 
obtain their surface in square centimeters. 

This simple method provides a means by objective 
measurements to make evident changes in  the surface 
of wounds that are not apparent to the naked eye. 
Figure 1 shows the observations recorded with this 
method in a man of 42 years of age with hemiplegia 
and a decubital ulcer over the right buttock. The clini- 
cians who had observed this wound daily had not 
noticed any remarkable change; however, it is quite 
obvious that the wound grew larger each time the 
treatment was changed, and that the use of an anti- 
biotic was followed by a particularly striking enlarge- 
ment of the lesion. I n  this instance the procedure of 
projection and gravimetric planimetry was repeated 
by different operators and a variation of 1 5 %  was 
found (indicated by a cross-hatched area on Fig. 1). 

Figure 2 shows the same type of observation in a 

'IG. 1. Sample record exhibiting rapid eye movements in 
n sleeping subject. RV = vertical lends on right eye ; RH = 
horizontal lends on R B =  right frontal (EEG) .

{ 2E: L; RH 3'eye;

$: :::right 

Calibration : ; paper speed : 10 sec. 
woman with hemiplegia and a decubital ulcer. This 
patient died from septicemia, and the decubital ulcer 
worsened with the general condition of the patient. 

time constant. Brain waves, lid and jaw ~nuscle ac- 
tivity, and electrode movement introduced superfluous 
potentials which severely hindered the identification A method of gravimetric plani~netry by standard 

photographs offers a means to study the course of of eye movement potentials. To eliminate this diffi- 
culty, a monopolar recording was made simultane- 
ously from the frontal area (and occasionally from 

surface wounds more accurately than by clinical ob- 
servation or by the pictorial record alone. 
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Regularly Occurring Periods of Eye 
Motility, and Concomitant Phenomena, 

cordings, but with a potential from 2 to 4 times 
greater on the latter recording. Note that the gain set- 
tings (Fig. 1 )  fo r  the bipolar recording (RV) and 
monopolar recording (RF)  were adjusted so that  an 
equal excursion of both pens signified that  the bipolar 

During Sleep1 
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Slow, rolling or pendular eye movements such as 
have been observed in sleeping children or adults by 
Pietrusky ( I ) , De Toni ( 2 ) ,Fuchs and W u  ( 3 ) ,and 
Andreev ( 4 ) , and in sleep and anesthesia by Burford 
( 5 )  have also been noted by us. However, this report 
deals with a different type of eye movement-rapid, 
jerky, and binocularly symmetrical-which was 
briefly described elsewhere ( 6 ) .  

The eye movements were recorded quantitatively as  
electrooculograms by employing one pair of leads on 
the superior and inferior orbital ridges of one eye to 
detect changes of the corneo-retinal potential in  a 
vertical plane, and another pair of leads on the in- 
ternal and external canthi of the same eye to pick u p  
mainly the horizontal component of eye movement. 
The potentials were led into a Grass Electroencephal- 
ograph with the EOG3 channels set a t  the longest 
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potential was actually 4 times greater than the mono- 
polar potential. The criterion for  identification of 
eye movement was confirmed by direct observation of 
several subjects under both weak and gradually inten- 
sified illumination. Under the latter condition, motion 
pictures were taken of 2 subjects without awakening 
them, thereby further confirming the validity of our 
recording method and also the synchronicity of eye 
movements. 

Twenty normal adult subjects were employed in 
several series of experiments although not all the sub- 
jects were involved in each series. To confirm the con- 
jecture that this particular eye activity was asso-
ciated with dreaming, 1 0  sleeping individuals in 1 4  
experiments were awakened and interrogated during 
the occurrence of this eye motility and also after a 
period of a t  least 30 min to 3 hr  of ocular quiescence. 
The period of ocular inactivity was selected on the 
basis of the E E G  pattern to represent, as  closely as  
possible, a depth of sleep comparable to that  present 
during ocular motility. Of 27 interrogations during 
ocular motility, 20 revealed detailed dreams usually 
involving visual imagery; the replies to the remaining 
7 queries included complete failure of recall, or else, 
"the feeling of having dreamed," but with inability to 


