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SUMMARY 

Abnormal hypertonia of the neck extensor muscles in newborns may be ap- 
preciated by observing spontaneous posture, evaluating resistance to repeat- 
ed passive flexion of the head, and eliciting the head straightening reflexes. 
This sign correlates well with other signs of insult to the central nervous 
system. Of 1743 newborns over 37 wk gestational age, 17 appeared to have 
signs of cerebral insult according to the classical criteria of abnormal state 
of consciousness, tone, and reflexes. Of these 17, 12 (70%) had neck ex- 
tensor hypertonia. 38 newborns appeared to have mild signs of cerebral 
insult with abnormalities of tone and excitability. Of these 38,14 (37%) had 
neck extensor hypertonia. Only 12 (0.7%) of 1655 newborns with otherwise 
normal neurological examination had neck extensor hypertonia. Further 
studies are necessary to evaluate the prognostic value of neck extensor 
hypertonia in the neonatal period. 

birth injury; tone abnormalities; brain damage in full-term newborns; neck extensor 
hypertonia; head straightening reflexes 

INTRODUCTION 

Immaturity of the newborn nervous system prevents expression of many of 
the clinical signs of central nervous system (CNS) insult seen in children and 
adults, such as spasticity, ataxia, or choreoathetosis. Instead, one must rely 
on the presence of seizures, abnormalities in the state of consciousness, or 
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abnormalities of muscle tone to diagnose insult to the newborn CNS. 
Muscle tone can be evaluated in both limb and axial (neck and trunk) 

musculature. Usually one evaluates limb tone in the newborn by eliciting 
such signs as limb recoil, the scarf sign, and the heel-to-ear sign. The usual 
maneuver to evaluate axial muscle tone consists of holding the infant in 
ventral suspension. This allows one to distinguish normal from diminished 
axial tone, but it is difficult to appreciate an increase in axial muscle tone 
in this manner. Using additional simple maneuvers, we have been able to 
elicit abnormal increases in neck muscle tone in certain newborns. 

We have been impressed with the association of increased neck extensor 
muscle tone with perinatal central nervous system insult in the newborn. Al- 
though neck extensor muscle hypertonia provoked by passive flexion of the 
head (nuchal rigidity) is an important sign of meningeal inflammation or in- 
creased intracranial pressure in older children and adults, this sign is not 
usually appreciated in the newborn, probably because the adult examiner 
can so easily overcome neonatal neck muscles. By eliciting the involuntary 
neonatal head-straightening reflexes, observing spontaneous posture and 
evaluating passive tone, one can observe neck extensor hypertonia in the 
newborn as a frequent sign of meningeal inflammation, increased intracra- 
nial pressure or perinatal insult to the CNS. 

The purpose of this report is to describe elicitation of this sign as a useful 
adjunct. to the neurological examination of the newborn. For this purpose, 
we have chosen to correlate the presence of neck extensor hypertonia with 
that of other neurological abnormalities in neonates examined as part of 
a study of all infants over 37 wk GA born in Port-Royal Maternity Hospital 
during a 15-mth period. 

PATIENT SELECTION 

A prospective study at Port-Royal Maternity Hospital of the relationship be- 
tween obstetrical abnormalities and subsequent neurological outcome of 
neonates required a neurological evaluation in the first days of life of all 
infants over 37 wk GA born in the hospital between December, 1973, and 
February, 1975 111. Out of the 1743 neonates included, neurological ab- 
normalities lasting more than 3 days were observed in 57 cases. These cases 
were classified into 3 groups according to the following neurological signs 
and symptoms (Table I): (1) mild neuroZogicaZ signs, including disturbance 
of tone and irritability, but no abnormalities of consciousness or reflexes; 
(2) moderate neurological signs, including disturbance of consciousness, re- 
flexes, and tone for more than 1 wk duration; (3) seuere neurological signs, 
with repeated seizures, coma, abnormalities in tone and reflexes, flat or 
paroxysmal interictal EEG tracing. Additionally, there were 31 infants with 
various transitory neurological abnormalities in the first 3 days of life who 
were completely normal by 4 days of age. 
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Examination of active and passive tone of the neck 

Spontaneous posture at rest (Figs. 1 and 2) 
If there is neck extensor hypertonia, the infant in the supine position will 
spontaneously hyperextend the neck. One can observe an abnormal space 
between the neck and the examining table. Frequently, the infant will turn 
the head laterally, thus avoiding the midline supine position. 

normal resting position 

Fig. 1. Abnormal posture with hypertonia of the neck extensors. Note the free space un- 
der the neck and the tendency to lateral decubitus. 

Fig. 2. Hypertonia in neck extensors. On the resting position, the head is extended and 
rotated laterally. 
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Passive extensor tone: repeated ventral flexion of the head (Fig. 3) 
With the infant in the supine position, the examiner flexes the head with 
one hand. This maneuver must be accomplished smoothly and at a moderate 
rate. The full flexion is repeated 4 times. The resistance felt by the examiner 
normally remains about the same after flexing the neck several times. If 
there is increased extensor tone, the flexion will become progressively more 
difficult and the head will remain in hyperextension. 

Fig. 3. Repeated ventral flexion of the head. When there is abnormal hypertonia in the 
neck extensors, the resistance increases with repetitive movement. 

Provoked opisthotonus (Fig. 4) 
With the infant in the supine position, the examiner places one hand be- 
tween the scapulae and the neck and lifts the infant slightly. The normal 
infant will remain in flexion, keeping the upper limbs flexed near the thorax 
and the head in the axis of the trunk or flexed. If extension is exaggerated, 
the back arches, the upper limbs open actively in abduction and extension, 
and the examiner can see and feel active contraction of the paraspinal 
muscles. 

Active flexor tone (Figs. 5 and 6) 
With the infant in the supine position, the examiner holds the forearms 
flexed against the shoulders and pulls the infant to the sitting position, ob- 
serving the position of the head in relation to the trunk. This should be ac- 
complished smoothly and at a moderate rate, in order to observe the strength 
of flexor contraction and relative balance between flexor and extensor tone; 
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NORMAL 

Fig. 4. Provoked opisthotonus. The infant is in a semi-reclining position, with the hand 
of the observer under the neck and shoulders. 

Normal: the head remains in the axis of the trunk, and the arms remain flexed. 
Abnormal: the contact with the hand of the observer provokes an active movement, 

the neck and spine arching backward with abduction and extension of the upper limbs. 

NORMAL 

ABNORMAL 

Fig. 5. Head straightening with neck flexors in a full-term newborn. 
Normal reaction: before the full vertical position is reached, the flexor muscles are 

stimulated to raise the head, 
Abnormal reaction: permanent hypertonia of the neck extensors maintains the head 

backward. 
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Fig. 6. In the sitting position, permanent hypertonia of the neck extensors maintains the 
hyperextension of the head. 

a certain speed is necessary to stimulate the active reflex. If the infant is 
raised too slowly, the flexor muscles will not react fully. Normally, the 
flexor muscles contract visibly as the trunk is lifted. One observes the ex- 
tent of this contraction and the relationship of the head to the vertical po- 
sition as the infant is raised to the sitting position. By term, the extensor 
and flexor muscles are nearly balanced and the head will be maintained 
momentarily in the axis of the trunk (Fig. 5). In case of permanent hyper- 
tonia of neck extensors, the head is maintained backward at the end of the 
movement. (Fig. 6). 

Active extensor tone (Fig. 7) 
When the infant is placed in the sitting position leaning forward, the head 
rests flexed against the thorax. The examiner pushes the infant back to the 
supine position smoothly, and at the same rate of speed as in the opposite 
direction. One observes the rapidity and the strength of contraction of the 
neck extensors; normally, these muscles contract before the vertical position 
is achieved. In case of permanent hypertonia of neck extensors, the head is 
unable to hang on the chest at the beginning of the movement and passes 
backward too quickly in such a way that the reaction appears ‘too good’. 

Active flexor and extensor tone 
The infant is piaced in the sitting position. The examiner rocks the infant 
back and forth gently about the vertical and observes the movement of the 
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ABNORMAL 

Fig. 7. Head straightening with neck extensors in a full-term newborn. 
Normal reaction: before the vertical position is reached, the extensor muscles are 

stimulated to raise the head. 
Abnormal reaction: the head, unable to fall forward on the chest at the beginning 

of the movement, passes backward too quickly in such a way that the reaction appears 
‘too good’. 

head. This should be done equidistantly and with equal rapidity in the 2 
directions for the term and post-term infant. This maneuver allows one to 
confirm the equality of tone in the two sets of muscles. 

Summary of examination 

Extensor neck hypertonia may be noted by abnormal posturing of the in- 
fant, either at rest in the supine position or after stimulation with pressure 
between the scapulae. Usually, the active head-straightening reflexes will be 
abnormal also. Over-action of the extensors will prevent normal head 
straightening as the infant is pulled to the sitting position, keeping the head 
from falling forward onto the chest as the infant is pulled forward. Changes 
in passive tone, however, may occur while active tone remains normal. Thus, 
there is a progression in severity from abnormal posture to abnormal balance 
in active head-straigtening reactions. In cases of abnormal positions in utero, 
face presentation or head deflection in breech presentation, there may be 
apparent neck extensor hypertonia. The imbalance between extensors and 
flexors is linked with prolonged overstretching of flexor muscle: and secon- 
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dary contracture in the antagonistic extensors. These are rare abnormalities 
which can be distinguished by history. The abnormal head posture is an iso- 
lated finding in these cases. Hypertonia in neck extensors does not mimic 
any of the normal maturative stages described elsewhere [ 2,3]. Infants in 
our study were considered to have neck extensor hypertonia when they ful- 
filled the clinical criteria described above for abnormalities of both active 
and passive tone unrelated to birth presentation. 

RESULTS (Table I) 

Of the 57 infants with neurological abnormalities persisting past the third 
day of life, 27 (47%) had neck extensor hypertonia. The incidence was 37% 
when other signs were mild and 70% when other signs indicated moderate 
CNS dysfunction. 

TABLE I 

Neck extensor hypertonia in full-term newborns with normal or otherwise abnormal CNS 

Neonatal status Number Extensor hypertonia % 

Normal CNS 1655 12 0.7 
Abnormal CNS 

transitory (< 3 days) 31 2 6 

mild 36 14 
moderate 17 12 

37 3 
70 47 

severe 2 1 - 

By contrast, among 31 infants with transitory neurological abnormalities, 
extensor hypertonia was noted in 2 (6%). In the remaining 1655 normal in- 
fants, isolated neck extensor hypertonia was observed for 1 day in 12 (0.7%). 

We continue to examine at regular intervals 43 of the 57 infants in this 
study with neonatal CNS abnormalities lasting more than 3 days. The oldest 
are now in the 3rd year of life. 13 of these 43 infants were completely nor- 
mal by the time of hospital discharge and have remained normal. All 13 were 
initially categorized in the ‘mild’ group. There were 30 infants whose abnor- 
malities persisted beyond hospital discharge. Neck extensor hypertonia and 
hyperexcitability were the main abnormalities in the first 3 mth of life in 19 
of these infants; but these signs disappeared after 3 mth of age, when the in- 
fants gained voluntary head control. Another 6 infants had neck extensor 
hypertonia after 3 mth of age and/or developed other abnormalities, in- 
cluding hypertonia in the lower limbs or poor axial tone. All of these 6 in- 
fants appeared normal at 1 yr of age. Only 5 of the infants had abnormali- 
ties at 1 yr of age. 
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DISCUSSION 

Andre-Thomas and Saint-Anne Dargassies [7] note that the balance of the 
flexor and extensor neck muscles is normally symmetrical from birth. The 
usual method of evaluating neck muscle tone in the newborn has been to 
pull the infant slowly to the sitting position. The speed of this maneuver, 
however, is important in eliciting the head straightening reflex. The infant 
must be raised up rapidly enough to allow the flexor muscles to be acti- 
vated, but not so rapidly that the head is artifically jerked forward. Previous 
authors, using the response to very slow traction, were unable to distinguish 
any but the most severe cases of neck and trunk extensor hypertonia. Du- 
bowitz et al. [8] and Freeman and Myer [9] examine neck tone by holding 
the infant in a position of ventral suspension. In this position, they can as- 
certain hypotonia of the neck extensors, but are unable to evaluate hyper- 
tonia. Of some interest in this regard is Drillien’s description of the ‘dysto- 
nit syndrome’ [lo]. She notes the disparity between poor head control 
when these infants are pulled to the sitting position and the apparent matu- 
rity of neck muscles when lying prone. We believe she is describing hyper- 
tonia of neck extensors actively keeping the head back as the infant is pul- 
led to the sitting position, rather than hypertonia of neck flexors prevent- 
ing the head from lifting forward. For this reason, it is not paradoxical to 
find active lifting of the head when the infant is placed in the prone posi- 
tion. For Drillien, these infants are at greater risk for intellectual handicap 
and hyperactivity than those of comparable birthweight and gestational 
age with normal neurological findings. 

The method of eliciting neck extensor hypertonia described in this report 
allows a consistent evaluation in neonates and is much more sensitive to 
minimal abnormalities than simple ventral suspension. When persistent, the 
sign correlates well with other signs of CNS insult. Although it was observed 
in 12 of 1655 otherwise normal infants, in these cases it was an isolated and 
very transitory abnormality. As with any other neurological abnormality in 
the newborn, neck extensor hypertonia is probably not reliable in isolation, 
but should alert the clinician when found in conjunction with other signs or 
appropriate clinical history. Although the precise pathological correlation 
of neck extensor hypertonia with specific CNS lesions is unknown, pre- 
sence of this clinical sign when persistent suggests the need for careful eva- 
luation and follow-up of those infants in whom it is observed. Understand- 
ing the prognostic significance of a neurological sign such as neck extensor 
hypertonia, which is present transiently in the first month of life, will re- 
quire prospective studies lasting at least until school age. 
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