
CLINICAL NOTE

Congenital Torticollis and Saccular Dysfunction

A Case Report

Ashley Hallberg, AuD; Robert T. Standring, MD; Syed Ahsan, MD

Importance: This is the first report, to our knowledge,
of a child with torticollis due to saccular dysfunction.

Observation: An 18-month-old infant with torticollis
was referred for postural imbalance and observed rotary
nystagmus. The infant had undergone physical therapy
treatment of left torticollis for nearly 15 months. Cervi-
cal vestibular evoked myogenic potentials (cVEMPs) were
recorded to assess saccular function and caloric stimu-
lation and positional and rotational testing were per-
formed to evaluate other vestibular receptors. The child
demonstrated abnormal cVEMP findings, with a low-
amplitude response on the left, which indicated left-

sided saccular dysfunction. The patient’s rotary-
torsional nystagmus suggested positional vertigo
secondary to abnormal saccular function.

Conclusions and Relevance: This case highlights that
saccular dysfunction should be considered when timely
resolution of congenital torticollis is not obtained with
physical therapy. Early detection of abnormal saccular
function in infants and young children with CPT is nec-
essary to ensure appropriate intervention. Further study
needs to be done to confirm our findings.
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T ORTICOLLIS IS A TERM USED

to describe a shortened or
fibrotic sternocleidomas-
toid muscle (SCM), which
can lead to tilting of the

head toward the tightened side. Usually
presenting at birth or soon after, congen-
ital torticollis has an estimated incidence
of 1 in 250 live births.1 Classically, the eti-
ology of torticollis has been hypoth-
esized to arise from congenital muscular
abnormality; abnormal postural posi-
tion; and osseous, neurological, or ocu-
lar abnormalities. Pediatric evaluation of
suspected congenital torticollis should be
comprehensive and include a complete
physical examination, neurological assess-
ment, plain radiographs, and ophthalmo-
logical examination.

The exact cause of congenital muscle tor-
ticollis (CMT) remains unknown. Re-
search suggests that SCM injury causes fi-
brotic tissue formation, which results in
shortening of the muscle. Signs of CMT in-
clude unilateral fibrosis or shortening of the
SCM, lateral flexion of the head, and de-
viation of the chin to the contralateral side.
Congenital muscle torticollis produces loss
of active and passive range of motion and
generally a mass is palpable in the SCM dur-
ing the first 3 months of life. Compensa-

tory changes can also occur in posture, and
children can develop flattening of parietal-
occipital and often frontal areas from pref-
erential sleeping posture.2,3

In contrast, congenital postural torti-
collis (CPT) has signs similar to those of
CMT but with no palpable mass in the
SCM. Patients with CPT tend to have de-
creased ability to actively rotate or later-
ally flex their head but have normal pas-
sive cervical range of motion. They tend
to intermittently tilt their head rather than
stay fixed, as in CMT. Congenital pos-
tural torticollis may be due to deforma-
tional plagiocephaly at birth or 1-sided po-
sition after birth.2,4

Osseous abnormalities, such as Grisel
syndrome (C1-C2 subluxation), may also
produce torticollis. This often arises from
an infectious etiology, such as upper respi-
ratory tract infection, otitis media, sinus-
itis, pharyngitis, cervical adenitis, or retro-
pharyngeal abscess.1,5 Neurological
abnormalities, such as posterior fossa tu-
mors, syringomyelia, and spinal cord tu-
mors, can lead to torticollis. Neurological
causes are differentiated by the presence of
other symptoms, such as headaches, nau-
sea, vomiting, and positive neurological
signs.1,6 Ocular abnormalities may also
cause torticollis. Infants with extraocular
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impairment in 1 eye adapt an abnor-
mal posture, a tilt of the head, which
may help with binocular vision and
avoid diplopia. Paresis of the supe-
rior oblique muscle is the most com-
mon source of ocular torticollis.
Symptoms generally occur later than
nonocular torticollis, after the in-
fant has developed head control and
binocular vision. There may be as-
sociated nystagmus with restrictive
ocular movement but no cervical
range of motion restrictions.7

We present a unique case, the first
report to our knowledge, of a child
with CPT due to abnormal saccular
function.

REPORT OF A CASE

An 18-month-old male infant with a
history of CPT was referred to us for
evaluation of possible imbalance is-
sues. He demonstrated left lateral tilt
and rotation of the head to the right
side (Figure 1) but was noted to
have a full range of motion, and his
left lateral tilt was intermittent. Find-
ings from pediatric ophthalmologic
and neurologic examinations were
unremarkable, and results from neck
ultrasonography to rule out muscle
fibrosis were normal.

At 2 months of age, the infant pre-
sented to the physical therapy (PT)
department with a classic torticollis
posture. A differential diagnostic
workup was completed to deter-
mine the cause and institute appro-
priate intervention. Physical therapy
treatment consisted of positioning,
strengthening, stretching, and neu-

romuscular facilitation techniques to
assist the infant to develop gross mo-
tor skills, appropriate balance, and a
midline head position. A home
stretching and exercise program was
also incorporated. After 15 months of
PT and home stretching exercises, the
infant demonstrated some gain of lat-
eral flex of the head but continued to
exhibit imbalance difficulties, primar-
ily with postural stability. Difficulty
maintaining the head in midline also
persisted. On later PT observation,
spontaneous rotational nystagmus
was noted for approximately 10 to 15

seconds in duration. This resolved
with head movement from lateral tilt
to midline orientation as well as ocu-
lar tracking.

Our physical examination re-
vealed obvious postural instability,
tightness of the left SCM, and a less
prominent right SCM. The infant
otherwise had normal develop-
ment and had reached age-appro-
priate milestones. Findings from an
audiologic evaluation were unre-
markable. Cervical vestibular evoked
myogenic potential (cVEMP) test-
ing was performed to evaluate sac-
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Figure 2. Asymmetric cervical vestibular evoked myogenic potential (cVEMP) testing generated in
response to air conduction 500 Hz tone bursts was reduced in amplitude by 69% on the left (affected)
side (A) compared with responses on the right (normal) side (B), indicating left-sided saccular
dysfunction (normal symmetry is �40%). p13 and n23 indicate the p13-n23 complex.

Figure 1. An 18-month-old infant demonstrating
left lateral tilt and rotation of the head to the
right side.
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cular function. Abnormal, asymmet-
ric cVEMP amplitudes of the p13-
n23 complex were recorded for the
left (affected) and the right (nor-
mal) sides. A 69% amplitude reduc-
tion on the left side (Figure 2) in-
dicated saccular dysfunction or
disruption within the saccule path-
way (inferior vestibular nerve in-
volvement). There was no pattern of
hypersensitivity to sound reflected by
cVEMP findings. Caloric testing was
symmetrical, and rotational chair si-
nusoidal harmonic acceleration study
revealed a normal pattern. Rotary-
torsional nystagmus on right posi-
tional testing suggested a presence of
positional vertigo secondary to ab-
normal saccular function.

The patient underwent 1 year of
vestibular physical therapy focusing
on saccular function and retraining.
Twelve months after his original neu-
rotologic workup, he underwent re-
peated cVEMP testing, which dem-
onstratedanormal test.Thevestibular
evoked myogenic potential (VEMP)
responses were present bilaterally
with appropriate latencies, with only
a 20% amplitude reduction on the left
side compared with the previous 69%
reduction.Therewasnopatternofhy-
persensitivity to sound stimulation
(Figure 3).

DISCUSSION

Peripheral vestibular loss in young
children commonly presents with
delayed motor development and
postural abnormalities, including
head tilt toward the side of lesion and
disequilibrium.8,9 Additional mani-
festation of unilateral vestibular loss
is static torsion of the eyes toward
the side of the lesion. This ocular tilt
reaction is likely caused by unilat-
eral loss of otolithic function.10 The
role of the otolith organs, the macu-
lae of the utricle and saccule, is to
sense linear accelerations in the hori-
zontal and vertical planes as well as
to sense static orientation of the head
by responding to dynamic changes
in linear velocity. Disruption to the
otolith organs, or more specifically
the sacculocollic pathways, can in-
fluence the development of pos-
tural control and put children at risk
for impairment of sensory informa-
tion critical to normal develop-

ment of locomotion and motor co-
ordination.11,12

To our knowledge, an underly-
ing saccular dysfunction has not been
previously considered to be part of the
differential diagnosis for CPT. Early
diagnosis and determination of the
cause of torticollis are imperative to
recommend further workup and de-
velop the most efficacious treatment
plan. As an example, PT is most ef-
fective for CPT when performed at 2
to 8 months of age.4 Some patients,
however, do not respond to PT and
would then benefit from further test-
ing for saccular dysfunction as the
cause of their head tilt.

Experimental animal model stud-
ies have found the early postnatal pe-
riod to be a critical time for the ves-
tibular system to provide input to
neuromuscular development of pos-

tural muscles and the development of
balance strategies.13,14 Saccular func-
tion can be noninvasively assessed by
use of cVEMPs. Although not com-
monly used in infants, cVEMPs offer
an objective test to explore the ves-
tibular system and the sacculocollic
pathways in infants and very young
children.11 The use of cVEMP test-
ing can refine the differential diagno-
sis of CPT to avoid delayed motor de-
velopment and postural impairment
due to saccular deficits.

In our patient, abnormal cVEMP
responses were observed on the left
side, indicating that the left lateral
head tilt was attributed to saccular
dysfunction and resultant CPT. The
mechanism of the effects of saccu-
lar dysfunction on neck position may
be due to abnormal sacculocollic re-
flex as well as abnormal input from
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Figure 3. Repeated cervical vestibular evoked myogenic potential (cVEMP) testing after 1 year of
vestibular rehabilitation demonstrated minimally asymmetric reduced amplitude (20%) on the left
(affected) side, confirming improvement of saccular function. The right side is normal. p13 and n23
indicate the p13-n23 complex.
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the saccule to the otolith-ocular sys-
tem along with the utricle.15 In ad-
dition, alteration of the vestibulo-
spinal subsystem may contribute.

It should be noted that perform-
ing vestibular tests on infants and
children requires a significant effort
with respect to time and modifica-
tion of the routine testing condi-
tions. One of the intrinsic problems
with doing VEMP testing in very
young children, who often cannot co-
operate and/or condition to contract-
ing the SCM independently, is assur-
ing neck muscle activation and
maintaining consistent contraction.
The tonic state of the SCM muscle is
vital in the recording activity. Chil-
dren (typically those �4 years) can
be laid supine on an examination
table and asked to raise their head off
of the table to activate or contract the
neck flexors. Infants, however, are
not cooperative to this task, limiting
the ability to obtain VEMPs. To ac-
tivate muscle activity and maintain
consistent SCM contraction be-
tween test sides, a restraint method
was used with our patient. Parental
consent was obtained. The patient
was wrapped in a blanket restraint
and then set on a parent’s lap for ad-
ditional restraint and parental com-
forting. The patient’s head was then
turned and held by an assistant while
the electromyography (EMG) was
monitored by the audiologist to main-
tain consistent amplitude of EMG
(between the right and left sides) dur-
ing recordings. Without the use of an
EMG monitor, having an assistant
hold the patient’s head could con-
tribute to false or abnormal find-
ings. But we used an EMG monitor
to record contraction levels of the
sternocleidomastoid muscle to en-
sure the same level of contraction.

In conclusion, the findings of
the present case suggest that saccu-
lar dysfunction plays a possible

role in infants with congenital pos-
tural torticollis. Early detection of
abnormal saccular function in in-
fants and young children with CPT
is necessary to ensure appropriate
intervention and prevent develop-
ment of impaired motor coordina-
tion, reduced locomotion, and pos-
tural instability. The exploration of
potential saccular deficit(s) in pe-
diatric patients with CPT who fail
to respond to PT, especially those
demonstrating imbalance or lack
of postural control, is warranted.
Larger studies may be undertaken
to validate these findings.
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