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Visual reflex disarders ate one of the main symptoms in neurosyphilis and certain other nervous diseases. 
But the absence of a light reflex observed in the Argyll Robertson syndrome is the final stage, A number of 
intermediate stages ate f~equenfly encountered in clinical practice, from those which are flight and scarcely 
percepta~le by eye up to completa absence of reflexes {eyes immobilized). The subjective evalua~on of vlsual 
reactions, even when various pupflloseopes are used, cannot give exact data on the n a ~ e  of the disatders. 

Fig, L General view of the appaxatus (explanation in text). 

BeHyarminov's principle [2], used in Glezer's apparatus [3] and by Zelondzhev [4] and the photoelectric 
methods of Mares [9], Cuppers [6] and Ataev [1] require extremely rigorous conditions, the fiend and eye of the 
mbjeet having to be immobilized. 

Loewenfeld's special check experiments [7] showed the photoelectric method to be inaccurate. 

We used a cinematographic method of serial recording for the visual reflexes in neurosyphilis. An advan- 
r.age of cinematography is that it is reliable. It also, unlike other methods, does not require the head and eye 
to be strictly stationary. This is very important for studying visual reflexes under clinical conditions. 

But several difficulties occur in using cinematography: high illumination is required; the apparatus is 
cumbrous; the noise and the apparatus constitute additional disturbances; transcribing the curves from the frames 
is laborious a ~  time-consuming [8]. 
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T h e ~  ~o~'teomhags were eliminated In our method. A potable aFpatams was coned'acted, l lere a 
~ a k l y  illumInated b~kground (25-1ux a~ eye level) Is lit by two llght ~urees (F~e 1,1) ~parated by a 

co~oln t  t~flexes could then be studied, 

To apply a light stimulus e!thcr ~urec could be brightened by a factor 10, to g lw 250 lux, ~he f ~ n e s  
b~ing taken at 10 per see. The gaze of the subject ~r fixed on a ~mall lamp reflected In a m~or  (Flgurn 1,4), 
thl~ preventing convergence reactions. The notse of the apparatu~ (Figure 1,0) was ellmina~ed by fl t t~g 
~nd-absorbhag shield. 
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Fig. 2. Pupil reflexes to Light. 
The I r~vs  marked "light"Indicate when 
the light stimulus is operative. The left 
hand scale Is the absolute pupil diameter In 
mlm 
I) light reflex In normals (latent period 
0.2 see). I/) Light reflex in a patient with 
neurosyphflls (latent syphilitic menhagitts). 
lnerea_r162 in Iatem period of Light reflex 
(to 0.5 ~c) .  l id  Light reflex In a neuro- 
syphilis patient (syphilis of  the brain). 
There is myosts, increase ha light reflex 
latent period (to 0.4 sec) and reduced 
.,e... A,,,, ~..n.p!ttude. 

The pt, oll diameters can be meaatred on the 
frames and plotted on a graph. An apparatus to do 
this automatically has been l~ltlt [~] to record pho- 
tographically the vt~aal reactions directly from the 
frames. In this the pupil Image Is set to have the same 
diameter as the outlet ~Lit. The pupil diameter Is 
printed on photographic paper or ftlm via this slit, the 
photographic material rurmtag in a film camera. The 
sequence of readings gives the pupil diameter as a 
function of time. The curve (Figure 2,1) so obtained 
consists of  vertica ! 1tne~ re F~esertthug the pupil dlametEr,, 
The marks are at 1/~a second Intet~als (at 10 frames 
per second In the original camera).  

To test this method we studied the light and 
convergence reflexes in 40 app~ently normal tndDl- 
duals and In 30 patients with n~.urosyphllis, 

With this method pupil re~t tons  and eyeball 
motion ha convergence can be recorded stmult~eously, 
I t  was found that the pupils do not contract h'at~atly 
ha convergence, there being a def~uIte latent period, 
contrary to the opinion so far current (Figure 3), 

Using cinematography minor disturbances In the 
visu~I reflexes not detected by eye were found in 
pathological states, The duration of the latent petted 
cannot be determined vt~aally, or the rate at which the 
pupils react to light. Objective recording shows that 
the pupil reflex to Hght has a latent period lasting 
fi-om 0.2 to 0.3 see. In normals (Figure 2,1). 

In neurosTI~hills patients the latent period was 
found to be ratsed to 0.4-0.6 ~ee. (Figu.~ 2,1D, which 
shows the diagnostic value of this Index. The ampLi- 
tude of the pupil reaction varies f~om 1 to 2.5 mm ha 
normals. "The patients we ~tt~died gave various degrees 
of amplitude reduction (Figure 2, I ~  as far a~ complem 
absence of the reflex. The Light reaction time varied 
from 0.5 to 0.8 see. in n~rmals. 

By dividing the ampltnrde of pupil contractlc~ 
by the reaction time we get the ra~  of the light reaction. 

Using cinematography and weak background llluminatlon we could not only record pupil contraction on 
light stimulation for one eye but also how the pupils e~arged after closing one eye. We could Mso determin, 
the pupil state ~ complete darkness. To do this the camera began to nan before the lights were switched on. 
The dark dlameter of  the pupils could be Judged from the first frame exposed. The dark diameter varied from 

6.7 to 9 mm after 3 minutes In dadmzss with normals. 



~ ~ @ y  m~-es it po~Io ~o ~ direct and co~olnt pul~/xe~t1~m m light t~e ~elatlon 

method make~ it po~iblo m detect minor d ~ e s  not seen by  eye. and It m ~ y l ~  of  d l a ~ o s t ~  value ~n 
v~tlous ~a, vuus ~ .  
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Fig. 3. Re~crJon of  pupil to convergence, 
1) rtght eye reaction; 2) left eye reaction; 3) convergence. 
The ordtnares are ~he pupil diameters ~ d  !nterpupi/distances, which represent 
t~e degree of e~baI1 and vI~aa~, axis rotation in convergence. The ab~:issae 
are times in seconds: the bottom plate shows the frames from which the graphs 
,,,ere drawn. 

S U M M A R Y  

An objective method was developed of cinematographic ~cording of pupil reflexes in weak light, An 
apparatus has been comtructed for objective photographic recording of pupil reaction curves from motion picture 
frames. The changes of pupil reactiom to light and convergence were investigated i~ normal conditiom as well 
a~ in patients ~ neurosyl~tili~ 
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