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Objective: Congenital muscular torticollis (CMT) is a disease with abnormal head and neck posture in infants. It affects the
child’s movement and development and can lead to complications. Therefore, this study aims to find out what factors influence the
rehabilitation treatment duration of infants with CMT.

Design: Cross-sectional study.

Methods: The subjects were 63 infants under 90 days of age who were diagnosed with CMT. Age, thickness of the sternocleido-
mastoid muscle (SCM) on the affected and non-affected side, head tilt angle, and head rotation angle of the affected head in infants
were collected. The ratio of muscle thickness was calculated from the thickness of the affected SCM and the thickness of the
non-affected SCM (A/N ratio). All subjects underwent conservative physical therapy twice a week for 30 minutes, and the end of
the treatment was when the angle of head tilt was normal or less than 5 degrees, and the treatment duration was calculated.
Results: Age, thickness of affected SCM, and head tilt were significantly correlated with treatment duration (p<0.05). The thick-
ness of the non-affected SCM, A/N ratio, and head rotation angle did not show any correlation with treatment duration. The factors
affecting the treatment duration were head tilt and age, showing 21% explanatory power of adjusted R’.

Conclusions: The main factors affecting the treatment duration of infants with CMT are head tilt and age. Therefore, more atten-
tion should be directed to the infant’s head tilt and age for effective physical therapy of infants with CMT.
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Introduction

In congenital muscular torticollis (CMT), the thickness of
the sternocleidomastoid muscle (SCM) on one side in-
creases and the length is shortened, which leads to cervical
flexion to the same side and rotation to the opposite side
[1,2].

CMT is classified into three categories: a sternocleidoma-
toid tumor group in which a tumor is observed in the pector-
alis muscle, muscular torticollis in which only muscle ten-
sion is observed, and a postural torticollis in which no mass
or tension is felt. The causes of congenital muscular torsion
includes malposition, trauma during delivery, and compart-

ment syndrome, but the cause of congenital muscular tor-
sion is unknown [2-5]. CMT causes hip dysplasia, plagioce-
phaly, and cervical scoliosis, and has a negative body image,
which negatively affects the quality of life.

The general treatment method is to perform passive
stretching on the shortened SCM [3,5,6].

It was reported that 90% of patients with CMT were able
to recover through stretch exercise and only 10% needed
surgical therapy [7]. However, there are many disagree-
ments regarding the application of surgery to children under
the age of 1 [8].

To increase cervical range of motion, passive and active
extensions are performed [3]. However, since stretch ex-
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ercise has some disadvantage of pain or resistance, active
movement is emphasazied, and recently, treatement is ap-
proached in a variety of ways, including the application of
Tscharnuter Akademie for Motor Organization therapy,
which induces active participation of patients, [9] as well as
soft tissue mobilization [10]. Early diagnosis and treatment
of torticollis is important. Patients diagnosed with CMT
more than 1 month after birth had a longer treatment dura-
tion than those diagnosed in less than 1 month [3]. As a result
of comparing the recovery rates of patients diagnosed before
and after 6 weeks of age, more optimal recovery rates were
found in the patients diagnosed before 6 weeks of age [11].
Good prognosis has been demonstrated with performing
physical therapy within 3 months, and it has been reported
that the greater the time of delay in receiving physical ther-
apy, the greater the number of cases requiring surgical meth-
ods [12,13]. If there is no response to treatment until the age
of 1, surgery should be considered [11]. Particularly after 3
months of age, actions to adjust the neck and move volun-
tarily appeared, but when trying to turn the head toward the
affected side, the entire body must be turned, one shoulder is
raised, and it is difficult to level the eyes. Because the head
cannot be placed in the center, midline orientation is difficult
to establish, and so the field of view is skewed to one side,
and the opportunity for two-hand coordination is lost, such
as the use of the hand on the side where the field of view is
secured, making it difficult to achieve balanced left-right
development. As such, early detection of CMT and early
treatment can influence the development of the patient.

CMT is a widely known cervical spine disease where the
importance of early treatment is also known, and if recovery
is delayed, it is a disease that may lead to developmental
problems and require future surgery. Therefore, it is im-
portant to clarify what factors affect the outcome of re-
habilitation of children with CMT, but many studies on them
are insufficient.

Therefore, the purpose of this study was to first inves-
tigate the factors related to the treatment duration of infants
with CMT who are under 3 months of age. Second, the main
factors affecting the treatment duration also warranted
investigation.

Methods
Participants

For this study, data was collected from 63 children under
3 months of age out of 100 children who visited the E-re-

habilitation department at the E-rehabilitation medicine de-
partment until treatment was terminated. Diagnosis of torti-
collis was made with a child who received the disease code
[M4362], and subjects with neurological disorders such as
ocular torticollis, congenital cervical spine problems, eye
problems and upper respiratory tract infection were
excluded. This study was approved by the Institutional
Review Board of Sahmyook University (IRB No. 2-700179
3-AB-N-012019103HR).

Procedures and Instruments

Information about the patient’s age (days), weight at birth
(kg), delivery type, and the mother’s age at delivery before
treatment were obtained through medical records. The age
of the patient was the same as the day the diagnosis was re-
ceived and the start of treatment.

A physical therapist with more than 7 years of clinical ex-
perience assessed the direction of the torticollis and the an-
gles of head tilt and head rotation. The rehabilitation medi-
cine doctor confirmed the hip joint dislocation through
X-ray and measured the thickness of the SCM.

The muscle thickness of the SCM was measured using a
diagnostic ultrasonography (E-CUBE 11; Alpinion Medical
Systems Co., Ltd., Anyang, Korea). With the patient lying in
supine, the neck was slightly extended by placing a small
pillow under the shoulder and slightly rotated to the other
side.The SCM thickness of the affected side and the SCM
thickness on the non-affected, healthy side were measured
respectively, and the thickest part was measured while
measuring along the muscle (Figure 1) [14,15]. The ratio be-
tween the SCM thickness on the affected side and the
non-affected, healthy side was defined as the A/N ratio

Left side

Right side

Figure 1. Ultrasound image of the thickness of the congenital mus-
cular torticollis of a patient with the right lesion with longitudinal
view.
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[14,15].

The head tilt angles and head rotation were measured us-
ing an arthrodial protractor (Vector diagnostics; Lafayette
Medical Inc., Morgan Hill, CA, USA). The patient was laid
in supine and the assistant fixed both shoulders of the pa-
tient, and the head tilt and head rotation angles were meas-
ured by passive range of motion (PROM) using an arthrodial
protractor [14,16]. Each subject was subjected to physical
therapy twice a week, 30 minutes each, by a physical thera-
pist with more than 7 years of clinical experience in treating
torticollis. Conservative treatment was administered fol-
lowed by passive elongation, postural control and thermal
therapy. For passive stretches, the patient was placed in a su-
pine position and a passive extension intervention was per-
formed to elongate the shortened SCM, which was main-
tained for 10 seconds at the end range. Depending on the pa-
tient’s condition, the stretches were conducted 10-20 times
with 1-minute rest period provided in, totaling a treatment
time of 15 minutes.

As an intervention for postural control, the SCM of the af-
fected side was elongated using eye tracting, neck righting,
and tonic neck reflex, and the SCM of the nonaffected side
was handled for 15 minutes so that it can be strengthened by
itself. Heat therapy was provided with 15 minutes of ther-
apeutic ultrasound (frequency 3 MHZ, intensity: 0.8-1.0
W/em’, ceramic size 1 cm).

After each conservative treatment, 15 minutes of exercise

Table 1. General characteristics of participants (N=63)
Variable Value
Sex (male/female) 29/34
Age (d) 70.22 (18.92)
Direction (Rt./Lt.) 39/24
Birth weight (kg) 3.69 (0.30)
NSVD/Cesarean section 30/33
Dislocation/Normal 21/42
Mom’s age (y) 32.00 (1.56)
Treatment duration (d) 100.62 (20.23)
A-SCMT (mm) 1.81 (0.28)
N-SCMT (mm) 0.30 (0.09)
A/N ratio 6.33 (1.53)
Head tilt (°) 18.97 (2.55)
Head rotation (°) 50.00 (4.21)

Values are presented as number only or Mean (SD).

Rt.: right, Lt.: left, NSVD: normal spontaneous vaginal delivery,
A-SCMT: affected sternocleidomastoid muscle thickness, N-SCMT:
non-affected sternocleidomastoid muscle thickness, A/N ratio: affected
sternocleidomastoid muscle thickness/non-affected sternocleidomas-
toid muscle thickness.

therapy was performed to adjust the child’s posture and use
the large muscles according to the child’s age and devel-
opmental stage.

As for parental education, postural education such as
moving posture, sleeping posture, play posture, and other
postural education were conducted in the same manner, and
periodic monitoring was conducted. The treatment end point
was when the angle of head tilt was normal or less than 5 de-
grees [17].

Analysis

For general information of the subject, the mean, standard
deviation and number were used through descriptive
analysis. A student t-test was conducted to determine the re-
lationship between the treatment duration (days), sex, af-
fected side of the torticollis, delivery type, and hip
dislocation. Pearson correlation analysis was used to find
out the relationship between the SCM thickness, A/N ratio,
head tilt, and head rotation of the affected and non-affected
sides.

The stepwise multiple regression model was used to find
out the variables that affect the treatment duration. All data
analyses were carried out using SPSS for Windows, Version
25.0 (IBM Co., Armonk, NY, USA). All statistical sig-
nificance levels ( @ ) were 0.05.

Results

The general characteristics of the subjects are shown in
(Table 1). The SCM thickness on the affected side was

Table 2. Relationship between treatment duration and variables

Variable Length of treatment t
Sex 0.597
Male 102.28 (23.30)
Female 99.21 (17.44)
Torticollis affected side —0.794
Rt. 99.03 (19.21)
Lt. 102.21 (21.97)
Delivery —1.506
NSVD 99.63 (20.19)
Cesarean section 104.24 (19.88)
Hip dislocation
Normal 100.43 (18.32) 0.105
Dislocation 101.00 (24.10)

Values are presented as mean (SD).
Rt.: right, Lt.: left, NSVD: normal spontaneous vaginal delivery.
*p<0.05.
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Table 3. Correlation between treatment duration and variables

(N=63)

Variable Age (d) A-SCMT (mm)

N-SCMT (mm)

A/N ratio Head tilt (°) Head rotation (°)

Duration (d) —0.351* 0.351%*

0.047

0.161 0.403** —0.059

Duration: treatment duration.

A-SCMT: affected side sternocleidomastoid muscle thickness, N-SCMT: non-affected side sternocleidomastoid muscle thickness, A/N ratio:
affected side sternocleidomastoid muscle thickness/non-affected side sternocleidomastoid muscle thickness.

#p<0.01.
Table 4. Factors affecting treatment duration (N=63)
Variable B B t p-value VIF
Model 1
Constant 40.078 2.254 0.028
Head tilt 3.192 0.403 3.436 0.001 1.000
Model 2
Constant 69.562 3.355 0.001
Head tilt 2.771 0.350 3.054 0.003 1.036
Age —0.306 —0.286 —2.502 0.015 1.036

Model 1 R=0.403, R>=0.162, Adj R’=0.143.
Model 2 R=0.491, R’=0.241, Adj R>=0.216.

1.81+0.28, the SCM thickness on the non-affected side was
0.30+0.09, the A/N ratio of the SCM on the affected side was
6.33+1.53, head tilt of 18.97+2.55, and head rotation of
50.004+4.21 (Table 1). There were no significant differences
in treatment duration and sex, direction of the torticollis, de-
livery type, and hip dislocation (p>0.05) (Table 2). The dura-
tion of treatment was correlated with age, thickness of SCM
on the affected side, and head tilt angle (p<0.05) (Table 3).
The factors affecting the treatment duration were head tilt
and age variables, and the modified R* of Model 2 was
0.216, which had 21% explanatory power (Table 4).

Discussion

There are reports that the incidence rate of torticollis is
higher in males [3], and there are also reports that there is no
difference between males and females [18,19].

In this study, 46% of males and 53% of females were ac-
counted for, but there was no significant difference between
sex and treatment duration. According to researchers, there
are studies showing that there are many SCM lesions are on
the right side of the SCM [19] as well as the left side of the
SCM [20,21]. In this study, the incidence was higher on the
right with 62% compared to the left with 38%, but there was
no significant difference in the treatment duration.

The cause of torticollis is not clearly identified. However,
according to the trauma theory, the cause of SCM damage

caused by trauma during delivery was suggested [22].
However, there was no difference in the duration of treat-
ment for torticollis according to the type of delivery between
normal spontaneous vaginal delivery and cesarean section
[15]. In one study, there was no significant difference be-
tween the two groups as a result of examining the sig-
nificance of the treatment duration between the group with
developmental dysplasia of the hip and the normal group
[15].

In this study, there was no significant difference in treat-
ment duration between the hip dislocation group and the
normal group. The average age at which CMT is diagnosed
is reported to be 2.3 months in one study [11] and 4 months
in another study [21].

In this study, the date of diagnosis was 70.22 days and the
average treatment duration was 100.62 days. This result was
similar to the average treatment duration of the tumor group,
and the treatment duration was longer than that of the mus-
cular torticollis and postural torticollis [3].

In this study, the date of diagnosis was the same as the age
of the patient, which was correlated with the treatment
duration. It was found that there was a correlation between
the diagnosis age of the patient and the treatment duration
for torticollis [15], and the most important factor in the con-
servative treatment was the child’s age [11].

As aresult of the regression analysis of this study, age ap-
peared as a factor in influencing the treatment duration, re-
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affirming the importance of treatment.

In other studies involving infants with an average diag-
nosis age of 36.63 days, SCM thickness and A/N ratio did
not show any correlation with rehabilitation duration [14].
In a study involving patients with an average diagnosis age
of 68.80 days, the SCM thickness and A/N ratio were corre-
lated with the rehabilitation duration [15]. In this study of the
mean diagnosis age was 70.22 days, the thickness of the af-
fected SCM was found to be correlated with the treatment
duration, but the A/N ratio was not. The thickness of the
non-affected SCM did not show any correlation with the
treatment duration. The subjects of this study showed that
the initial A/N ratio was 3 times larger than that of Lee et al.
[14] and Jung et al. [15], showing a large difference in thick-
ness between the initial non-affected side and the affected
side.

In order to minimize the child’s posture and movement to
one side, it is important to normalize the range of the cervical
spine. A number of studies investigating torticollis have
evaluated the functions of head tilt (or head bending) and
head rotation with respect to neck movement [10,15,23,24].
In one study, there was no correlation between treatment du-
ration and cervical rotation and side-bending [15]. In anoth-
er study, the treatment duration and the angle of cervical ro-
tation were divided into groups of more than 60 degrees and
less than 60 degrees and 30 degrees and less than 30 degrees.
As aresult, the group with less rotation angle had the longest
treatment duration and correlated with cervical range of mo-
tion (ROM) and treatment duration, which revealed that
there is a relationship between cervical ROM and treatment
duration [14].

In this study, the treatment duration and the head tilt angle
were correlated, showing the same results. In one study, the
smaller the difference between the affected side’s rotational
range and the normal side’s rotational range, the greater the
effectivness of treatement was shown, indicating that it is an
important prognostic factor for torticollis [25]. However, in
this study, only the rotation of the initial affected side was
measured, and the same result was difficult to obtain be-
cause there was no difference from the non-affected side.

In this study, age, SCM thickness of affected side, head tilt
and head rotation were the factors that showed correlation
with the treatment duration of children under 3 months of
age, but the main factors predicting the treatment duration
were head tilt and age.

Restricted cervical rotation, measured by the ROM pro-
portion of the affected side and the non-affected side, was a

strong predictor and duration of treatment in the group with-
out a mass, but was not significant in the group with a mass
[20].

Although it was not measured with limited neck rotation
in this study, the study subjects had a mass.

Babies at 1 month of age will develop the ability to in-
corporate reflexes and make their own movements to lift and
hold the neck. In a study with an average diagnosis of 36.63
days, the treatment duration was significantly different de-
pending on the degree of head rotation, the treatment dura-
tion and rotation had a correlation, and the initial average
head rotation was 49.35 degrees [14]. In the study that in-
cluded a CMT diagnosis average age of 68.80 days, there
was no correlation between the treatment duration and head
rotation, and the initial average head rotation was 73.46 de-
grees [15]. Therefore, in one study of subjects whose aver-
age diagnosis age was less than 3 months, the same results
were not found on head rotation and treatment duration.

Head rotation is a measure of function, while head tilt can
reflect the severity of CMT, showing the degree of asymme-
try of the initial patient’s neck tilt, and it has been found that
there is a correlation between the treatment duration and the
asymmetry [26].

Therefore, in order to shorten the treatment duration of
children with CMT, early treatment should be initiated as
various studies show the same results. Physical therapists
needs to observe the changes head tilt angles of children
with CMT. This has clinical significance that can be used as
a tool to predict the treatment duration without undergoing
expensive diagnosis or examination.

The study has a limitation of the inclusion of a small num-
ber of subjects who visited a local rehabilitation department
to find out the characteristics of children under 3 months of
age.

Future research will require studies to provide more de-
tailed evidence with increased statistical power by including
a larger sample size and classifying the characteristics ac-
cording to the severity of CMT.
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