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Blinking re f l exes  (the g labe l l a r  r e f l ex  and the r e f l ex  to a puff of air)  in healthy subjects  and 
in pat ients  with in t racran ta l  h e m o r r h a g e s  were  invest igated e l ee t romyograph iea l ly .  Different  
types  of d is turbance of the blinking re f l exes  produced by a les ion of the bra in  s t e m  were  
found in the pat ients :  a s e v e r e  dis turbance of r e f l exes  to a puff of a i r  accompanied  by mild 
changes in the g labe l l a r  r e f l exes ;  a d is turbance of the g labe l l a r  re f l exes  accompanied  by 
r e l a t ive ly  no rma l  r e f l exes  to a puff of a i r ;  a lmos t  complete  absence  of g labe l l a r  r e f l exes  and 
of r e f l exes  to a puff of a i r ,  
KEY WORDS : c e r e b r a l  hemor rhage ;  blinking re f lex ;  e I ec t romyography .  

An impor tant  place in the cl inical  p ic ture  of acute in t racran ia l  hemor rhages  is occupied by symptoms  
caused  by d is turbances  of b r a i n - s t e m  functions:  d is turbances  of consc iousness ,  pupi l la ry  and oeulomotor  
d i s tu rbances ,  changes in musc le  tone and re f l exes ,  d i s turbances  of r e sp i r a t i on  and the circulat ion.  Dis-  
turbances  of the blinking re f l exes ,  whose a rc  is c losed in the bra in  s t em,  a re  of g rea t  topical  diagnostic i m -  
por tance  [1, 4, 7, 9, 11]. However,  visual  a s s e s s m e n t  of the blinking re f lexes  usual ly does not revea l  the i r  
fine d is turbances  and does not pe rm i t  changes in the t empora l  cha r ac t e r i s t i c s  of these re f lexes  to be e s t a b -  
l ished.  Much more  p r e c i s e  quanti tat ive c h a r a c t e r i s t i c s  of the blinking re f l exes  can be obtained by an e l ec -  
t romyograph ic  method [1, 4]. 

The object  of this invest igat ion was to make an e l ec t romyograph ic  study of btinking re f lexes  in p a -  
t ients  with in t racran ia l  h e m o r r h a g e s .  

E X P E R I M E N T A L  M E T H O D  

E l e e t r o m y o g r a m s  (EMGs) of blinking re f lexes  in 10 healthy subjects  (aged f r o m  20 to 60 years )  and 41 
patients  with i n t r a c r a n i a l  hemor rhages  of var ied  et iology (24 patients  with head injur ies ,  15 with rupture  of 
a r t e r i a l  and a r t e r iovenous  a n e u r y s m s  of the bra in ,  one with hyper tens ion,  one with a bra in  tumor)  were  
analyzed.  

Dis turbances  of consc iousness  of va r i ed  degree  were  obse rved  in 25 pat ients :  degree  I cor responded  
to sl ight drowsiness  o r  concussion,  degree  II to s tupor ;  in degree  III mental  ac t iv i ty  was comple te ly  absent  
but the r e sponse  to nocicept ive s t imula t ion  was intact; and degree  IV was c h a r a c t e r i z e d  by the absence  of 
r e sponse  to any s t imulus  and also by dis turbance of the vital  functions.  Bes ides  d is turbances  of consc ious-  
ne s s ,  these  pat ients  a lso  had pupi l la ry  and ocu lomotor  d i s tu rbances  and changes in muscle  tone and r e -  
f lexes .  

Consciousness  was undisturbed in the o ther  16 pat ients .  However,  they were  found to have b r a i n - s t e m  
symptoms  in the f o r m  of spontaneous nys tagmns ,  hype r re f l ex i a  of ca lor ic  nys tagmus ,  and pyramida l  s igns.  
The EMG of the o rb icu la r i s  musc le  was r e c o r d e d  by b ipo la r  disc e lec t rodes  fixed to the upper  and lower  
lids of both eyes .  The blinking re f lexes  to g labe l l a r  s t imula t ion  and to a puff of a i r  were  studied. A jet of 
a i r  f r o m  a syr inge  was blown on to the cornea  and l ids.  The g labe l l a r  r e f l ex  was evoked to tapping a meta l  
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Fig. 1. EMG of blinking reflexes in patients in a comatose 
state:  I) blinking reflexes unchanged; s decrease  in am-  
plitude and duration of reflex to a puff of air;  III} loss  of 
the f i rs t  component of the glabellar  reflex,  increase  in the 
latent period and decrease  in amplitude of the second com-  
ponent of the glabel lar  reflex; IV} loss of the companion 
reflex to a puff of a i r ;  V) absence of glabellar  reflex and 
reflex to a puff of air ;  A) glabellar  reflex; B) reflexes to a 
puff of air  applied to the right eye; C) ref lexes to a puff of 
air  applied to the left eye. 
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Fig. 2. EMG of blinking reflexes in patients with fluctuation 
of the level of wakefulness-" I) disturbance of consciousness 
of degree I-II :  f i rs t  component of the glabel lar  reflex absent, 
reflex to a puff of air  and second component of glabellar  reflex 
unchanged; II) disturbance of consciousness of degree II-III :  
lengthening of latent period of reflex to puff of a ir  and second 
component of glabellar  reflex, decrease  in their  amplitude. 
Remainder  of legend as in Fig. 1. 

plate fixed above the bridge of the nose ws a small  hammer .  Stimulation was syllchrontzed with the opera -  
tion of the recording apparatus.  The blinking reflexes were recorded  for  75-150 msec.  Stimulation was 
applied at intervals of 15-20 sec.  Each investigation consisted of a ser ies  of 20-25 stimuli.  

E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

Analysis of the EMGs of the blinking reflexes of the healthy subjects showed that the glabellar  reflex 
consists of two components. The first  component had a latent period of 12-15 and the second of 20-40 msec.  
The latent periods of both components of the glabellar  reflex under normal  conditions were equal on the 
right and left sides.  A difference between them was observed r a re ly  and it did not exceed 4 msec.  In some 
subjects the f i rs t  component of the glabellar  reflex was absent in 1-2 of 20 stimulations,  but the second 
component was absent more  often. 

The reflex to a puff of a ir  had a latent period of 40-69 msec.  The latent period of the direct  reflex 
to a puff of air  (response on the side of stimulation) was shor te r  than the latent period of the companion 
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Fig. 3. Dependence of blinking 
reflexes on degree of disturbance 
of consciousness .  Abscissa ,  de- 
gree of disturbance of conscious-  
ness;  ordinate,  percentage p r e s e r -  
vation of blinking ref lexes:  1) f i rs t  
component of glabellar  reflex;  2) 
second component of glabel lar  r e -  
flex; 3) direct  reflex to a puff of 
air;  4) companion reflex to a puff 

reflex to a puff of a i r  (response on the side opposite to s t imula-  
tion). The difference between the latent periods of the direct  and 
companion reflexes usually did not exceed 4-8 msee,  but some-  
t imes it reached 10-15 msec.  The absence of a companion r e -  
flex under normal  conditions was ex t remely  r a re .  The amplitude 
of the direct  reflex to a puff of a ir  was 1.5-2 t imes g rea te r  than 
the amplitude of the companion reflex. 

These data for  the s t ructure  of the blinking reflexes agree 
with those published in the l i tera ture  [3, 4, 6, 12]. 

In 10 of the 16 patients without disturbance of consciousness 
studied the EMG of the blinking reflexes was normal .  In the r e -  
maining six patients the f i rs t  component of the glabel lar  reflex 
was lost and the companion reflex to a puff of a ir  disturbed 
(lengthening of the latent period or  absence of response) more 
often than normal ly .  

Changes in the EMG of the blinking reflexes in the absence 
of a lesion of the peripheral  f ibers of nerves V and VII point to a 
lesion of the brain  s t em [1, 3, 4, 9, 11]. 

of air .  Changes in the blinking reflexes observed in the patients 
examined also were probably due to a lesion of the brain stem. 

Some patients with dis turbances of consciousness  had normal  EMGs of their  blinking ref lexes,  others showed 
abnormal EtV[Gs of various types. In the f i rs t  type, mild changes in the glabel lar  reflexes were accompanied 
by a severe  disturbance of reflexes to a puff of air .  In the second type a severe  disturbance of the glabellar  
reflexes was accompanied by re la t ively  normal  reflexes to a puff of air .  The third type consisted of loss of 
the companion ref lex to a puff of a i r  whereas the direct  ref lex to a puff of a i r  and the glabel lar  reflex were 
undisturbed. In the fourth type the glabellar  reflexes and reflexes to a puff of a i r  were almost  completely 
absent. The most charac te r i s t i c  types of disturbances of the blinking reflexes are  i l lustrated in Fig. 1. 

The presence  of these various types of disturbances of blinking reflexes in patients with b ra in - s t em 
lesions can be explained on the basis of the known s t ruc ture  of the arc  of these reflexes.  Some workers  [1, 
2] consider  that the afferent pathway of the f i rs t  and second components of the glabel lar  reflex may be in 
ei ther  the t r igeminal  or  the facial nerve.  The afferent pathway of the arc  of the second component of the 
glabellar  reflex ends in the sensory  nucleus of the t r igeminal  nerve,  located in the tegmentum of the pons 
[10, 13]. The absence of the f i rs t  component of the glabel lar  reflex in some cases  may therefore  indicate 
a lesion of the pons. 

The ref lex to a puff of a ir  in these cases  in disturbed if axons running to the cells of the long sensory  
nucleus of the t r igeminal  nerve,  located in the dorsal  zone of the medulla, and descending to the super ior  
cervical  segments  of the spinal cord [9], are  ruptured.  The arc  of the orbico_lar (superciliary) reflex may 
pass through the mesencephal ic  nucleus of the t r igeminal  nerve [8] and, consequently, this reflex will be 
disturbed in a lesion of the midbrain. A pathological process  in the medulla causes a disturbance of the 
polysynaptic arc  of the blinking reflexes because of damage to the spinal t r ac t  or  the long sensory  nucleus 
of the t r tgeminal  nerve [7]. The existence of the various types of disturbance of the blinking reflexes ob- 
served  in these patients p resumably  depends on the level and degree of involvement of the brain stem. 

In the patients with a fluctuating level of wakefulness who were examined, in some cases  a sharp de- 
c rease  in amplitude or  disappearance of the reflex to a puff of a i r  and of the second component of the gla-  
bellar ref lex was observed during e lec t romyographic  investigation (Fig. 2). The disturbance of the poly- 
synaptic component of the blinking reflexes was evidently explained by disturbance of the function of the 
re t icu lar  formation.  Aroundthe nucleus of the hypoglossal nerve Ross[ and Zanchetti [2] observed inhibition 
of the reflex to a puff of air .  The late component of the orb icular  reflex was completely inhibited in coma; 
this effect evidently depends on disturbance of the function of the re t icular  formation [8]. The polysynaptic 
component of the orb icular  ref lex depends on the level of wakefulness and the emotional state [5]. In a l e -  
sion of the brain s tem the polysynaptic arc  of the blinking reflexes is most  often affected [1]. In the present  
investigation a tendency was observed for disturbance of the blinking reflexes to be more frequent if con- 
sciousness was more deeply disturbed (Fig. 3). A corre la t ion  thus exists between the depth of the dis tur-  
bance of consciousness  and the degree of disturbance of the blinking ref lexes;  this corre la t ion  is more 
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clearly revealed in the case of the polysynapt[c component of the blinking reflexes. Disturbances of the 
blinking reflexes associated with disorders of consciousness are inconstant in character and highly variable; 
this effect evidently reflects the functional state of the structures of the brain stem. As the patient recovers 
from his comatose state, the bltnking reflexes return to normal. 
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