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Abstract

The electrically elicited blink reflex was examined in ten normal neonates, 11 postasphyxial neonates, and 3 congenital
hydrocephalus cases. The blink reflex was elicited in all cases. In normal neonates, the latencies and amplitudes were 10.9 *
0.7 msec and 159 £ 62 pV at Ry, 34.3 £ 1.4 msec and 123 = 30 uV at R, and 40.7 £ 2.3 msec and 81 + 25 pV at R}
respectively. Ischemic-hypoxic brain damage during the neonatal period mainly influenced the late components of the blink
reflex. The blink reflex of the postasphyxial neonates showed significantly prolonged latencies of R; and R5. The amplitudes
were increased in cases with a fair prognosis and decreased in cases with a poor prognosis. A case of congenital
hydrocephalus with mental retardation also showed the prolonged latencies of R, and R} in neonatal period. The blink
reflex in neonates appears to be useful in predicting the outcome in cases of neonatal asphyxia and congenital

hydrocephalus. (J Child Neurol 1987;2:287-292).

he blink reflex following electrical stimulation

consists of an early ipsilateral component
and bilateral late components.' These features of the
blink reflex represent the results of multiple synaptic
transmissions and axonal conduction,? both of which
are influenced by brain maturation® and central
nervous system disorders. Therefore, the blink reflex
has been widely used in the diagnosis of brain stem
disorders®” and higher central nervous system dis-
orders® in both adults and children.®~!?

Because the central nervous system is too
immature to show adequate responses to many
external stimuli, there have been considerable
difficulties in the physiological evaluation of brain
function in neonates. Several reports on the blink
reflex in healthy neonates have recently been pub-
lished, but the data are inconsistent as to the
appearance of each wave and the distinction between
normal and abnormal. Therefore, we have attempted
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to establish values for the normal blink reflex in
neonates, and then examined the blink reflex of
infants with neonatal asphyxia and congenital hydro-
cephalus and correlated the findings with outcome.

Subjects

The blink reflex was evaluated in 24 term newborn
infants of 37 to 44 weeks postconceptual age. Ten of
these infants were born in our hospital, were
apparently healthy without neonatal asphynxia,
hyperbilirubinemia, or neurological abnormalities
during the neonatal period (group I), and were
normal on follow-up study. Eleven cases were born
with neonatal asphyxia (Apgar score < 7) and were
transferred to the neonatal intensive care unit of our
hospital. Two cases required immediate endotracheal
intubation after birth. The other nine neonates were
evaluated on admission according to Sarnat’s clinical
classification, ' and all eleven cases were examined
by computed tomographic (CT) scans during the
neonatal period. These asphyxiated neonates were
divided into two groups according to their outcome at
the time of reevaluation at 12 to 24 months of age.
Five cases had a fair outcome with normal develop-
mental milestones and no neurological abnormalities
(group II) (see table 1), while six cases had poor
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TABLE 1
Neonates With Asphyxia
GA PCA at
at birth Birth Weight  Apgar Score examination  CT Findings
Group Case (wk) (g) (1 min) Sarnat (wk) (PCA) Outcome
1 31 1,180 6 41 WLD (41) Normal
2 41 2,900 6 43 WLD (42) Normal
II 3 40 3,700 6 42 WLD (43) Normal
4 40 2,786 1 43 WLD (44) Normal
5 36 1,786 0 — 43 WLD (39) Normal
6 42 3,060 3 II 44 WLD (44) CP,MR
7 42 3,050 2 11 44 WLD (43) CP, MR, MC
1| 8 37 2,455 1 11 39 WLD BD (39) CP, IS
9 42 2,430 6 Il 44 WLD (44) CP, IS, severe MR
10 39 3,090 5 II 41 WLD (41) CP, severe MR
11 39 2,628 1 I 41 WLD (41) CP, MR

GA = gestational age; PCA = postconceptional age; CT = computed tomography; WLD = white matter low density; BD = bleeding; CP =

cerebral palsy; MR = mental retardation; IS = infantile spasms.

outcome with severe psychomotor delay and cerebral
palsy (all six cases) and infantile spasms (two cases)
(group III). Three cases of congenital hydrocephalus
were also examined (group IV) (see table 2). Case 1
was diagnosed prenatally as hydrocephalus and
cystic hygroma by means of fetal ultrasonography.
After birth, he had nonprogressive hydrocephalus,
but had mild psychomotor delay and convulsions at
1 year of age. Case 2 had slowly progressive hydro-
cephalus due to aqueductal stenosis demonstrated by
metrizamide CT scans. She had a shunt operation at
1 month of age and showed normal development at
2 years of age. Case 3 suffered from recurrent
vomiting and was diagnosed with hydrocephalus at 1
week of age. The hydrocephalus was nonprogressive
and her development appeared normal at 2 years of
age. There were no significant differences between
groups L, IL, 11, and IV in postconceptional ages at the
time of examination.

Methods
The subjects were examined supine in the alert state
in a quiet, shielded room. No sedation was used.

Twenty to 30 minutes were needed to complete the
blink reflex studies. Electrical stimulation was
selectively delivered under good conditions, when
the infants were silent, quiet, and alert, and their
eyes were in the neutral position; when the infant
appeared drowsy, the examination was temporarily
halted.

The supraorbital nerve was percutaneously
stimulated with disk electrodes, the cathode being
placed over the supraorbital foramen on one side and
the anode on the forehead.? Stimulation was 0.1 msec
in duration and repeated at intervals greater than 15
sec. The stimulus intensity was maintained above
25mA until the latencies of all the components
became stable (see Figure 1). Recordings were
obtained simultaneously from both orbicularis oculi
muscles.

The sweep time of the oscilloscope was set at 50
or 100 msec. The latencies of the early ipsilateral
component (R,), late ipsilateral component (R;), and
late contralateral component (Rz) were measured at
the initial deflection from the baseline (see Figure 2).
Because there were no statistically significant dif-
ferences in the latencies of R;, R», and R5 between the

TABLE 2
Congenital Hydrocephalus Cases (Group 1V)
GA PCA at
at birth  Birth Weight Apgar Score HC Examination
Case (wk) (g) (1 min) (cm) V-P Shunt (wk) Prognosis

1 38 3,880 8 41.4 - 40 Epilepsy, MR

2 40 3,500 9 36 + 41 Normal

3 40 3,300 9 33 - 41 Normal

GA = gestational age; PCA = postconceptional age; HC = head circumference; MR = mental retardation.
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FIGURE 1
Relationship between stimulation strength and latencies of
blink reflex in normal full-term neonate.

right and left sides, mean values were obtained by
combining the results of testing both sides.

Results

Group I (Normal Term Neonates)

Each component of the blink reflex was elicited in all
cases, and the mean latencies and amplitudes (shown
in Table 3), were 10.9 = 0.7 msec and 159 * 62 pVv
(mean =+ SD) for Ry, 34.3 + 1.4 msec and 123 *+ 30 pV
for Ry,and 40.7 £ 2.3 msec and 84 % 25 uV for R3,
respectively.

Postasphyxial Neonates
Each component of the blink reflex was elicited in all
cases, but in some cases of group IIl, the blink reflex

was difficult to obtain by the usual method. In these
cases, more intense stimulation (above 30mA) was
needed to obtain a stable blink reflex. The results are
summarized in Tables 3, 4, and 5.

Group Il (Cases With Fair Prognosis) (Table 4). There
were no significant differences in the latencies or
amplitudes of R, and R3 between groups I and II, but
the latencies of Rz in group II were significantly
prolonged compared to those in group I (p < 0.05)
and the amplitudes of R; of group II were signifi-
cantly higher than those of group I (p < 0.05).

In this group, the Apgar score ranged from 0 to 6.

Lt

Rt

FIGURE 2
Typical oscilloscope recording of blink reflex in normal
neonate. Stimulation is on left side.

TABLE3
Blink Reflex in Normal and Postasphyxial Neonates (Groups I, II, and I1I)
R;: Rj: R3:
Latency Latency Latency
Group Amplitude Amplitude Amplitude
I (n=20) 10.9 = 0.7 msec 34.3 * 1.4 msec 40.7 £ 2.3 msec*
159 = 62 uv 123 + 30 pv 84+ 25 v
II (n=10) 11.1 * 0.7 msec 35.7 £ 1.9 msec 43.3 £ 2.3 msec*
222 * 107 pV 172 + 96 uV 145 £ 77 pv*
Il (n=12) 11.1 + 0.6 msec 38.5 + 2.1 msec’ 46.0 * 4.4 msect
121 + 64 pv 91 + 35 uvt 62 + 15 pv
Note: All values are mean # standard deviation; Group I = control; Group Il = cases with fair outcome; Group 11l = cases with poor
outcome.
*p=0.05
' p=0.01
¥ p=0.001
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TABLE 4
Blink Reflex in Postasphyxial Neonates (Group II)
R;: Ra: R3:
Latency Latency Latency
Case Amplitude Amplitude Amplitude
1 10.6 msec 36.2 msec 41.8 msec
217 wv 168 nVv 197 pv
2 10.3 msec 34.5 msec 43.3 msec
365 pVv 291 Vv 222 pV
3 12.2 msec 38.1 msec 44.5 msec
92 v 100 pVv 45 nv
4 11.0 msec 33.3 msec 41.9 msec
142 uv . 112 pv 78 uv
5 11.4 msec 36.4 msec 42.4 msec
295 pv 192 pv 185 nv
TABLES
Blink Reflex in Postasphyxial Neonates (Group IlI)
Ry: Ra: R5:
Latency Latency Latency
Case Amplitude Amplitude Amplitude
6 10.2 msec 40.8 msec 48.0 msec
203 pv 80 nv 54 pv
7 11.6 msec 39.7 msec 42.4 msec
89 uv 79 uvV 67 uv
8 11.3 msec 38.2 msec 68.1 msec
96 v 81 nv 64 1V
9 11.0 msec 36.0 msec 49.0 msec
50 uv 51 pv 41 nv
10 11.4 msec 39.0 msec 45.8 msec
154 nv 132 uv 74 uv
11 10.7 msec 36.3 msec 40.5 msec
115 v 126 nv 73 wV

In two cases with very low Apgar scores, the blink
reflex showed normal latencies and amplitudes of R,
and R, and prolonged latency and high amplitude of
R3. Representative blink reflex recording of case 5 is
presented in Figure 3. This infant was born with
neonatal asphyxia (Apgar score was 0 at 1 min), but
was developmentally normal at 1 year of age and the
latencies of R; and R, were almost within the normal
range.

Group I (Cases With Poor Prognosis) (Table 5).  There
were no significant differences in the latencies of R,
between groups I and III. But the latencies of both R,
and Rj in group IIl were significantly prolonged
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FIGURE 3

Postasphyxial neonate with fair prognosis; born at 36 wk
and weighed 1784 g. Apgar score was 0 at 1 min and 2 at
5 min.

compared with those in group I (R, p < 0.01; R3, p <
0.001). The amplitudes of R; were within the normal
range, but those of R; tended to be decreased in
group lII. However, the amplitudes of R, in group 1lI
were significantly decreased compared with those in
group I (Ry, p < 0.01). In this group, Apgar score was
less than 3 in cases 6, 7, 8, and 11, and 5 to 6 in cases 9
and 10.

Representative blink reflex recording of a case
from group III is presented in Figure 4. This infant
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FIGURE 4

Postasphyxial neonate with poor prognosis; born at 42 wk
and weighed 3050 g. Apgar score was 2 at 1 min.
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TABLE 6
Congenital Hydrocephalus Cases (Group IV)
R;: Ry R3:
Latency Latency Latency
Case Amplitude Amplitude Amplitude
1 12.3 msec 40.6 msec 66.0 msec
136 v 146 nv 87 uv
2 12.0 msec 36.5 msec 42.4 msec
178 nv 144 pv 82 uv.
3 10.6 msec 38.1 msec 42.4 msec
325 nv 90 1V 91 nv

had severe hypoxic-ischemic encephalopathy at
birth, and later, at 8 months of age, had spastic
quadriplegia, severe mental retardation, and infantile
spasms. The latencies of R; and Rj; were prolonged,
and their amplitudes were decreased.

Group 1V (Congenital Hydrocephalus)

The blink reflex findings in three cases of congenital
hydrocephalus are summarized in Table 6. The
latency of R; was normal in all three cases, and the
latency of R, was prolonged in cases 1 and 3, but was
within the normal range in case 2. The latency of R
was markedly prolonged in case 1. The amplitudes of
R, and Rj were within the normal range in cases 1
and 2, but the amplitude of R, was high in case 3.

Discussion

It has typically been very difficult to predict the
outcome in neonates with brain insults, because
infants provide few clues to cerebral function that
can be objectively evaluated with clinical and
laboratory examinations. Our study of the blink reflex
during the neonatal period suggests that this tech-
nique may be useful in predicting the outcome of
such infants.

Because the response latency is influenced by the
degree of myelination of the central nervous system,*
in evaluating the blink reflex, the degree of matur-
ation of the brain of neonates must be taken into
account. Therefore, we chose to examine the blink
reflex within the postconceptional age range of 37 to
44 weeks. When the neonates were quiet and their
eyes were in the neutral position, all the components
of the blink reflex were uniformly elicited. However,
in cases of neonatal asphyxia with subsequent poor
outcome, more intense stimulation (such as from 30
to 40mA) was sometimes required to elicit stable
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components. We consider this increase in the stimu-
lation threshold to be an abnormal finding.

The relationship between the features of the blink
reflex during the neonatal period and the subsequent
outcome, from 12 to 24 months after birth, was
investigated in our study. During the neonatal
period, the group with a fair outcome following
neonatal asphyxia showed prolonged latencies and
increased amplitudes of R3, while in the group with
poor outcome the latency of R3 was especially
prolonged, and the latency prolonged and amplitude
decreased of R,. However, there were no changes in
the latency of R, in these cases. Thus, neonatal
hypoxic-ischemic insults seemed mainly to influence
the late components of the blink reflex. Among our
three cases of congenital hydrocephalus, prolonged
latencies of R, and R; were seen only in the infant
(case 1) who had evidence of psychomotor retard-
ation and infantile spasms at 15 months of age.

The reflex pathway of R, is thought to consist of
an exteroceptive and oligosynaptic pontine reflex arc
involving the main trigeminal sensory nucleus and
the facial nuclei.*!*!® Therefore, damage to this area
of the pons may result in the absence of R;. The reflex
pathway of late components of the blink reflex has
been considered polysynaptic and conducted
through the medulla oblongata with projection from
the ipsilateral trigeminal nucleus to the ipsilateral and
contralateral facial nuclei. There are several reports
indicating that latencies of R, and Rj were increased
or that R, and R were absent in patients with
damage involving more rostral central nervous system
structures, for example, unilateral hemispheric
lesions,’®'® cerebral tumor,® and coma.'””'® Con-
sequently, the prolonged latency or decreased
amplitude of R, and R in the infants with a poor
outcome suggests a dysfunction in the more rostral
central nervous system.

In the postasphyxial group with a fair outcome,
the amplitude of R, was unexpectedly increased with
normal latency, while R3 had both increased ampli-
tude and prolonged latency. This suggests hyper-
synchrony of the reflex components, which may have
some connection with the reported transient facilit-
ation of visual evoked potentials.'

According to Sarnat’s clinical classification
scheme, the postasphyxial neonates in this study
belonged to grade I or II, while the 1-minute Apgar
scores varied over a wide range. CT scans performed
during the neonatal period showed only nonspecific
changes such as low-density white matter and brain
edema, except for one group Il case with intracere-
bral hemorrhage. Thus, the blink reflex may be more
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useful for predicting future outcome of asphyxiated
neonates than either clinical staging or CT scan
evaluation, with prolonged latencies of R, and Rj
during the neonatal period being closely related to a
poor prognosis.
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