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Abstract: Introduction. Congenital muscular torticollis (CMT) is an asymmetrical head positioning resulting 
from structural changes in the sternocleidomastoid muscle (SCM) that occurs early in a child’s development 
period or due to perinatal trauma. Children with CMT exhibit a marked imbalance in tension between the 
SCMs. When the clinical picture is typical, an ultrasound scan is performed to reveal characteristic lesions, such 
as tissue fibrosis or post-traumatic changes. Early diagnosis of CMT in newborns and implementation of 
treatment offer the chance of a complete cure. Torticollis treatment aims to rebuild the SCM's normal function 
by restoring its anatomical length, normal cervical spine mobility and muscle flexibility to enable regular head 
movements. Surgical treatment is performed when conservative methods fail to improve the patient’s 
condition. Indications for surgery include marked shortening of the SCM, persistent fibrosis in the muscle, 
constant head and facial asymmetry, and rotation or lateral flexion in the cervical spine restricted by > 15°. 
After hip dislocations and foot deformities, pediatric orthopedics addresses torticollis as the third most 
common congenital anomaly. Aim. This study was a retrospective analysis of 111 children diagnosed and 
treated due to CMT. Methods. The following were determined: the relationship between the side of CMT 
location and the type of delivery (cc vs. natural), between the body weight at birth and the side of CMT location, 
between the extent of SCM thickening and the type of delivery, and the incidence of CMT depending on the 
order of delivery. Results and conclusions. The analysis showed that CMT was more common in boys 61(54%) 
than in girls 51(46%), which may be related to the greater birth weight in boys. Of the pediatric patients with 
CMT, 76% were primiparous. More often, children born via natural delivery had left-sided torticollis with a 
more significant broadening of the SCM on ultrasound scans than right-sided torticollis. Theories of torticollis 
development pathophysiology should be deepened, systematized, and further researched. 

Keywords: torticollis; sternocleidomastoid muscle; children; perinatal risk factors 
 

1. Introduction  

Congenital muscular torticollis (CMT) is an inborn defect that involves forced and asymmetrical 
head positioning due to the shortening of the sternocleidomastoid muscle (SCM), most frequently 
unilaterally [1]. Muscle shortening is accompanied by typical morphological lesions (tissue fibrosis) 
as observed on ultrasonography. It can occur during prenatal development or due to perinatal 
trauma. Fibrotic changes result in SCM shortening and secondary mobility restriction in the cervical 
spine. Figure 1 shows that the infant's head tilts toward the contracted muscle and rotates the 
opposite side. Two types of torticollis are distinguished: the first resulting from intrauterine fetal 
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malposition and the second following perinatal trauma accompanied by a hematoma within the SCM 
[2]. Bilateral torticollis is a rare type of CMT [3,4]. After hip dislocations and foot deformities, 
congenital torticollis is the third most common congenital anomaly among newborns and infants. 
Some authors prove that torticollis coexists with hip dysplasia [5,6]. Early diagnosis of CMT in 
newborns and implementation of treatment offer the chance of a complete cure [7]. The initiation of 
physiotherapy in the first few months of life contributes to the rapid regression of torticollis 
symptoms. CMT treatment can be conservative or surgical, depending on severity. Delayed diagnosis 
is accompanied by the head and cervical spine region asymmetry. Asymmetrical loads on the hip and 
pelvic joints can result in remote deformities. The consequences of untreated torticollis include 
craniofacial deformity, malocclusion, visual defects, and abnormal cervical spinal curvature [8]. 

1.1. Aetiology  

CMT type I 

Type I CMT is caused by fetal malposition [1,9]. During pregnancy, the fetal head and neck 
position can result in selective damage to one of the SCMs. Damage mechanisms include local 
crushing and ischemia, which lead to degenerative changes. Factors contributing to fetal malposition 
may include limited intrauterine space or low amniotic fluid levels. CMT is often observed in infants 
in a breech position and in primiparas, especially in cases of insufficient amniotic fluid and 
mechanical pressure of the uterine walls on the fetus [10]. Tissue ischemia results in muscle edema 
and subsequent degenerative changes, ultimately leading to muscle fibrosis.  

CMT type II 

CMT type II is a torticollis resulting from perinatal injury. This occurs most commonly during 
breech delivery or when there is a disproportion between the size of the fetus and the birth canal. 
Some authors believe that abnormal head tilt may cause injury to the mother’s womb due to muscle 
changes. The tilted head prevents proper entry into the birth canal, which causes muscle injury [11]. 
Other authors believe that the injury to the muscle may be due to excessive twisting of the head 
during its evacuation when the muscle fibers are torn, and a hematoma is formed, which 
subsequently undergoes resorption and fibrosis [12]. Sanerkin and Edwards supported the trauma 
theory and argued that traumatic and ischemic factors act simultaneously on the SCM muscle during 
labor. The muscle is likely stretched and locally crushed at birth, eventually leading to fibrosis [13]. 
However, most authors have stressed that the full pathomechanism remains unknown. 

1.2. Epidemiology 

The prevalence of CMT  in European countries is estimated to range from 0.3% to 1.5% [14–17], 
whereas, in Asian countries, it ranges from 0.0084% to 3.92% [18,19]. According to Noga, congenital 
muscular torticollis is diagnosed in 3-5 out of 1,000 newborns [20]. At the Rehabilitation Department 
of the Children’s Hospital in Warsaw, Poland, from 2000 to 2018, infants with CMT accounted for 
4.7% of all children aged 0–3 years receiving care. 

1.3. Clinical presentation 

An asymmetrical head position is characteristic of infants with CMT. The head was tilted 
laterally on the side of the shortened muscle and rotated with a slight extension toward the opposite 
side. In some cases, the flattening of the newborn skull is noticeable in the parieto-occipital region. 
This deformity is caused by pressure on the lambdoid suture at the end of pregnancy. Asymmetry 
within the trunk region is also observed. A child positions the trunk in a “C” shape, with the pelvis 
positioned obliquely. 
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Figure 1. Characteristic asymmetrical head and trunk position in a “C” shape and oblique pelvic 
position during supination. Left-sided CMT. 

 
Figure 2. Characteristic asymmetrical head and trunk position in a “C” shape and oblique pelvic 
position in pronation. Left-sided CMT. 

Children with CMT exhibit a marked imbalance in tension between SCM muscles. On the 
torticollis side, the tension is excessive, whereas on the opposite side, the muscle fibers are stretched 
and weakened. In the case of CMT, the thickening and tension of the SCM muscle become palpable 
as early as between the second and third weeks of age. Thickening is usually observed in the central 
olive-shaped muscle. The palpable thickening of the SCM belly was firm, spindle-shaped, painless, 
and covered with healthy skin. It was most frequently located in the middle or lower third of the 
CMT (Figure 3). Thickening reaches its maximum size at three or four weeks of age [20]. In CMT, the 
range of cervical spinal mobility is typically normal. When secondary contracture of the SCM muscle 
occurs, examination reveals rotation restriction in the direction opposite to that of the torticollis. What 
is typical of CMT is the flattening of the skull in the parieto-occipital region [5,8]. This deformity is 
caused by pressure on the lambdoid suture at the end of pregnancy. Longer-lasting torticollis is 
characterized by changes that occur outside the cervical spine region. As the child grows, flattening 
of the parieto-occipital region and hair loss become noticeable, indicating that the deformity has 
persisted for a long time. Facial asymmetry also occurs over time and becomes more pronounced as 
children age. The face was shortened and diminished in longitudinal dimension along the forehead-
chin axis on the torticollis side. In the transverse dimension, the face is widened along the nose-ear 
axis. 
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Figure 3. Noticeable thickening of the SCM muscle – left-sided CTM. 

The contracted muscle is firm and tense in infants over five months, with either a narrow or wide 
fiber course. Occasionally, muscle fibers split peripherally into two tense bands. After age, 
deformities within the head and spine regions began to exacerbate. During this period, a child can 
move toward the torticollis, which cannot be observed in newborns; however, this movement is 
usually restricted. An asymmetrical head position can lead to an abnormal bite and visual 
development [21]. Forced misalignment of the eyeballs results in incorrect perception and processing 
of images [5]. The spine deforms as the cervical vertebrae adapt to flexion and become wedge-shaped 
[22]. 

 

Figure 4. Head and facial asymmetry in an infant with left-sided CMT. Flattening the head in the 
parietal region, shortening the face on the torticollis side in the longitudinal dimension along the chin-
forehead axis, narrowing the eye fissure, lowering the forehead on the torticollis, and enlarging the 
cheek on the unaffected side. 

1.4. Radiological image 

The correct diagnosis of torticollis requires further examination. In cases of typical CMT, 
comparative ultrasound scans of both SCMs were performed. Ultrasound examination may reveal 
changes in the structure of the SCM in the form of muscle thickening, fibrosis, or hematoma. This 
image confirms the diagnosis of the muscular origin of torticollis [18,23]. Diagnosis requires classical 
cervical spine radiology in the posteroanterior and lateral projections when clinical imaging indicates 
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abnormalities in the skeletal system. In case of discordance between the clinical symptoms and the 
additional examination results, an extension of diagnostics should include a computed tomography 
scan or magnetic resonance imaging. 

1.5. Treatment 

The treatment of torticollis aims to restore the normal function of the SCM by means of the 
following: restoring the anatomical length of the SCM muscle, restoring normal mobility of the 
cervical spine, achieving the muscle’s flexibility to enable normal movements of the head and 

Restoring symmetry within the head and trunk regions. Most commonly, treatment begins with 
the implementation of nonsurgical methods. To date, no improvement has been recognized as the 
most effective method. Therapy aims to achieve flexibility, correct the length of the SCM muscle, and 
eliminate its thickening. The treatment results included symmetry within the head and trunk regions 
and normal psychomotor development for the calendar age. Surgical treatment is performed when 
conservative treatment fails. The essence of surgical treatment is to remove fibrosis and lengthen the 
SCM. 

Conservative treatment 

Proper physiotherapeutic management offers the possibility of a complete cure, provided that 
the therapy is implemented in the initial months of the infant’s life [24,25]. The most common 
management options include forced passive stretching of the shortened muscle and massage of the 
SCM [24]. These procedures aim to lengthen the affected muscles, achieve flexibility, and eliminate 
muscle thickening. Parental education plays a vital role in treatment. Parents learn to care for their 
child properly: to position, stimulate, carry, change, and feed the child. Correctional positioning of 
the newborn in pronation, with head rotation toward the torticollis side, was applied. This position 
was intended to correct SCM deformities. Parents are also taught to provide massages under home 
conditions. A cervical collar can maintain passive correction and outcomes achieved from exercises 
(Fig.3). The physiotherapeutic methods most commonly applied in CMT treatment include the NDT-
Bobath and Vaclav Vojta’s methods [16]. 

 

Figure 5. A child with right-sided CMT wearing a cervical collar. 

Botulinum toxin type A (BTX-A) 

In CMT, an indication for treatment using botulinum toxin type A (BTX-A) is a firm, shortened 
muscle that has failed to be corrected using the abovementioned methods [26,27]. Oleszek applied 
BTX-A to infants aged 6–18 months with CM when the physiotherapy was insufficient. Following the 
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application of BTX-A, 74% of the infants showed improvement, 19% discontinued treatment, and 7% 
showed no improvement [28]. Collins also administered botulinum toxin injections to 8-month-old 
infants for whom therapy was proven ineffective [28]. There are reports in the literature on the 
effectiveness of BTX-A injections as a complementary measure to physiotherapy for treating 
refractory torticollis. Joyce stressed that, in many cases, the application of botulinum toxin can 
prevent the need for surgical intervention, but only in a situation where the SCM muscle is not fibrotic 
[26]. The side effects following administration of the product were mild and transient. However, 
Collins believed that the effectiveness of BTX-A is low and that further research needs to be 
conducted on the safety of botulinum toxin injections administered to infants with CMT [27]. 

Surgical treatment  

Surgical treatment is performed when conservative methods fail to improve the condition. 
Indications for surgery include marked shortening of the SCM muscle, persistent muscle fibrosis, 
persistent head and facial asymmetry, and rotation or lateral flexion in the cervical spine region 
restricted by > 15° [27,29]. Most authors believe that surgery should be performed around one year 
of age. Surgical intervention is not indicated earlier, as most changes (approximately 90%) tend to 
regress after nonsurgical treatment. However, if surgery is postponed, asymmetry in the head 
position can lead to a sideways spine curvature [31]. However, some authors recommend performing 
surgery before one year of age to prevent skull deformities [31,32]. However, according to Shima, 
early surgery can create problems in postoperative wound management because of the easier 
formation of hematomas and the increased prevalence of infection in younger children. Certain 
authors indicate that age from 1 to 4 years is optimal for surgical intervention [33]. 

 

Figure 6. Types of surgery used to treat children with CMT. 

The most commonly performed surgeries are the tenotomies and myotomies of the SCM, 
whereas lengthening the scarred muscles is less common. Tenotomies are performed unipolar or, less 
commonly, by the subcutaneous method or with total exposure of tendon attachments. Unipolar 
tenotomy can be either upper or lower. Lower tenotomy is most widely applied and involves the 
release of the SCM muscle attachments on the clavicle and sternum. Upper tenotomy involves cutting 
the muscle near its attachment to the mastoid process. Bipolar tenotomy involves cutting the muscle 
near its attachment to the clavicle and sternum and near its attachment to the mastoid process. The 
bipolar method is used when the deformity is severe and cannot be corrected using the unipolar 
method. An incision was made on the wrinkled skin above the clavicle. Incisions in the clavicle or 
close proximity tend to widen and become unsightly. It is recommended that approximately 1 cm of 
the tendon be removed to prevent recurrence of deformity. A transverse myotomy was performed at 
the mid-length of the SCM. Muscle lengthening is carried out as the “Z” plasty technique [33,34]. 
Early postoperative complications include wound damage, hematoma formation, and superficial 

Surgical  

treatment 

Tenotomy Myotomy Muscle 

lengthening “Z” 
Endoscopy 

Unipolar  

(Upper, 

Bipolar 
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wound infections. However, late complications include scar disfigurement, scar tethering, and loss 
of SCM muscle contour [34]. The medical literature describes several endoscopic surgical techniques 
used to release the SCM. The advantages of endoscopy include its low invasiveness and minimal 
scarring [35]. Tang recommended endoscopic release of the SCM muscle in infants and children as 
young as six months of age [36]. Opinions in the literature on physiotherapeutic management after 
surgical treatment have been divided. Angoules believes that because recurrences occur in 1.2% of 
patients, an intensive physiotherapy program (including manual stretching of the SCM) is required 
[37]. Some authors recommend using hypercorrective head positioning after surgery, fixed with a 
plaster dressing, whereas others recommend a semi-rigid orthotic or cervical collar. Most authors 
agree with physiotherapy's advisability to remodel the cortical map's movement patterns after 
wound healing. 

2. Materials and Methods 

This study was based on a retrospective analysis of children with CMT treated at the 
Rehabilitation Department of Professor Jan Bogdanowicz Children’s Hospital in Warsaw, Poland, 
from 2000 to 2018.  

2.1. Study group 

The study group comprised 111 children, including 50 girls (46%) and 61 boys (54%). The group 
characteristics are presented in Table 1. 

Table 1. Study group characteristics. 

  N (%) 
Left-sided 

CMT 

Right-sided 

CMT 

Mean birth 

weight 

Birth Term of birth 

cc natural pre on time 

Boys 61 (54%) 33 28 3632 10 51 1 60 
Girls 50 (46%) 24 26 3299 11 39 5 45 
Total 111 (100%) 57 54   21 90 6 105 

Thickening of the SCM was noted in all the children in the study group. Abnormal echogenicity 
of the SCM was diagnosed in 66 patients (76%), including 31 girls (36%) and 35 boys (40%); these 
changes were not noted in 21 patients (24%). The group comprised seven girls (8%) and 14 boys (16%). 
Of the 66 children with abnormal echogenicity, 38 had left-sided torticollis (58%), and 28 had right-
sided torticollis (42%). Mobility was restricted to the cervical spine in 78 patients (70%). 

In the study group, complications during delivery occurred in 35 children (33%); in 21 cases, the 
birth was via cesarean section (20%), ten births were via assisted natural delivery (9%), breech 
delivery was noted in three cases (3%), and bigeminal pregnancy was reported in one patient (1%).  

2.2. The inclusion criteria for the analysis were as follows: 

- 0 to 5 months of age, diagnosis of torticollis of muscular origin (bone lesions were excluded), 
informed and voluntary parental consent for their children’s participation in the study. 

2.3. The following relationships were analyzed: 

- between the side of the CMT location and the type of delivery (cc vs. natural), between body 
weight at birth and the side of the CMT location, between the extent of SCM muscle thickening and 
the type of delivery (cc vs. natural), if the incidence of CMT depends on the delivery order. 

2.4. Statistical analysis 

For statistical calculations, tests were applied depending on the distribution and variance 
homogeneity of the variables. Mann–Whitney non-parametric U tests were used when the 
distribution was not normal.  
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2.5. Ethics  

All the procedures performed in this study involving human participants conformed to the 
ethical guidelines of the 2013 Declaration of Helsinki, as reflected in a priori approval by the 
institution’s human research committee. They followed the Adapted Physical Activity (APA) Ethics 
Standard. The protocol was approved by the Institutional Review Board (IRB) and ethics committee 
(Military Medical Institute, Warsaw, Poland; number 124/WIM/2018). The written informed parental 
consent was waived due to the characteristics of the retrospective study. The verbal assent regarding 
their children's participation in the study was performed. The approval was obtained from an 
institutional research ethics committee before recruitment, and subjects received no payment for 
participating in this study. The experiment was conducted with the understanding of each patient’s 
parent. 

3. Results 

3.1. Relationship between the side of CMT location and the type of delivery 

In 53 (91%) cases, left-sided torticollis occurred in children born via natural delivery, and only 
five cases (9%) were delivered via cc. However, right-sided torticollis occurred in 37 children (69%) 
born via natural delivery, and 16 (31%) were born via cc.  

3.2. Relationship between the birth body weight and the location of CMT 

The mean body weight at birth in children with left-sided CMT was 3,674 g, whereas it was 3,274 
g for those with right-sided CMT.  

3.3. Relationship between the extent of the SCM muscle thickening and the type of delivery (cc vs. natural) 

The thickness of both SCM muscles was analyzed using ultrasonography. The difference in the 
thickness of both (right/left) SCM muscles was greater in children born via natural delivery and was 
6.07 mm, on average. On average, the difference in the thickness of both SCM muscles in children 
born via cesarean section was 4.14 mm. The average width of the left SCM in left-sided torticollis in 
children born via natural delivery was 13.99 mm, whereas that of the right SCM in right-sided 
torticollis was 8.3 mm. Of the 57 cases of left-sided torticollis in the entire study group, abnormal 
SCM muscle structure was noted in 38 (67%). Muscle structure abnormalities were reported in 28 
(42%) of 54 cases of right-sided torticollis. In children with abnormal SCM structures, the difference 
in the thickness of both muscles was greater than that in children with normal SCM structures (6.15 
vs. 3.79). 

Table 2. Relationship between the side of CMT location, mean body weight at birth, and the type of 
delivery. 

 Natural delivery Cesarian section Mean body weight at birth 

L-sided torticollis 91% 9% 3,674 
R-sided torticollis 69% 31% 3,274 

Table 3. A comparison of the SCM muscle width in an ultrasound scan with the type of delivery, the 
number of births, sex, and the location of torticollis expressed in millimeters. 

 Width of R-SCM [mm] Width of L-SCM [mm] Difference [mm] 

Natural birth 8.30 13.99 6.07 
Cesarean section 9.39 17.72 4.14 

1st birth 8.58 14.94 5.47 
Next birth 8.30 14.00 6.35 

Boys 8.40 14.56 5.86 
Girls 8.67 14.92 5.44 
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L-CMT 4.93 10.69 5.76 
R-CMT 11.22 5.61 5.61 

3.4. Incidence of CMT depending on the order of delivery 

Eighty-four participants (76%) were primiparous, including 41 girls (37%) and 43 boys (39%). 
Twenty-seven study participants (24%) were the offspring of multiparous women, including 11 girls 
(9%) and 16 boys (15%). 

4. Discussion 

CMT is a congenital condition that disturbs children’s global motor skills [5]. It is characterized 
by shortening and thickening of the SCM muscle, resulting in tilting the head to the side of the 
torticollis with rotation towards the opposite side. CMT can be accompanied by plagiocephaly, 
developmental dysplasia of the hip, brachial plexus trauma, and anomalies of the feet or lower limbs 
[1,8]. CMTs are most often located unilaterally and seldom bilaterally. Bilateral torticollis was not 
diagnosed in any of the 111 patients in the study group. According to the literature, CMT is slightly 
more common in boys than in girls [1,23,38]. A larger head circumference and greater body weight 
in boys may be risk factors. Petronic et al. reported a higher CTM in boys [14]. The current study also 
included more boys with CMT (61, 54%) than girls (n=51, 46%). Analysis of body weight at birth 
revealed that boys weighed more (3,632 g) than girls (3,299 g), which may explain the higher 
prevalence of CMT in boys. The results of a study by Kim proved that CMT is more frequently 
associated with the left SCM muscle [39]. In the study group, with a small difference, there were more 
cases of left-sided torticollis (n=57; 51%) than right-sided torticollis (n=54; 49%). Boys more often had 
left-sided torticollis (58%), while in the group of girls, left-sided torticollis occurred in 24 out of 57 
cases (42%). This is consistent with studies showing that right-sided torticollis is more common in 
girls [38]. The etiology of CMT remains unclear. Some researchers consider impaired blood supply 
to the SCM muscle resulting from vascular underdevelopment at early developmental stages, venous 
outflow obstruction, and secondary ischemia as the cause. An inadequate blood supply leads to 
degenerative changes and muscle fibrosis [10,40]. Most supporters of the ischemic theory agree that 
ischemia of the SCM results from a non-physiological position of the fetus resulting from intrauterine 
space restriction [40]. All children in the study group had thickening of the SCM muscle, with as 
many as 78 children (70%) in which mobility was restricted to the cervical spine region. The 
remaining 34 patients (30%) had no mobility restrictions in the cervical spine region. This appears to 
support Tachdjian, who proposed that changes in SCM resulted in its shortening [41]. According to 
this, CMT occurs due to intrauterine space restriction, and the ischemic theory appears most likely. 
This finding may be supported by the number of children (n=84, 76%) born during their first delivery 
in the study group. Since the average body weight at birth of children with CMT born in the first 
delivery was 3,464 g, it may be assumed that the children born in the first delivery could have had 
little space in the primipara’s womb.The neonatal positioning may be asymmetrical for primiparas, 
with the head tilted to the side, lateral rotation towards the opposite side, and the maxillary area 
tilted towards the shoulder. In the analyzed material, a significant relationship was observed between 
body weight at birth and the location of CMT (p=0.0001). The mean body weight at birth in children 
with left-sided CMT was 3,674 g, while that in children with right-sided CMT was 3,274 g. The 
analysis also demonstrated a significant relationship between birth weight and sex (p=0.0012). In the 
study group, boys had a greater body weight at birth than girls did. The mean body weights at birth 
were 3,632 g for boys and 3,299 g for girls. In the study group, there was a predominance of boys with 
left-sided torticollis, who were also more numerous in the more severe torticollis group. Therefore, it 
can be presumed that a more severe form of CMT most likely occurs in boys, most commonly in the 
left SCM. A statistically significant difference was observed in the study material between the extent 
of SCM thickening and the type of delivery (p=0.02). A greater difference in the width of both SCM 
muscles was noted in children born via natural delivery (average: 6.07 mm) than in those born via 
cesarean section  (average: 4.14 mm). Of the 90 births via natural delivery in the study group, left-
sided torticollis occurred in 52. Out of 21 births via cesarean section, left-sided torticollis occurred in 
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only five cases. Therefore, 52 (91%) of the 57 patients with left-sided torticollis were delivered via 
natural labor. On ultrasound, an abnormal SCM structure occurred in 66 patients in the study group, 
with left-sided torticollis noted in 38 patients (58%). The abnormal left SCM width of cesarean 
children born via natural delivery was 13.99 mm, while the right muscle was 8.3 mm, on average. 
The greater width of the abnormal left SCM, demonstrated in the current study, appears to be 
consistent with reports made the formation of micro-traumas during labor conditional on SCM 
muscle shortening [42,43]. Therefore, children delivered via natural labor in the study group had left-
sided torticollis with greater muscle broadening than those with right-sided torticollis. The current 
study showed that greater thickening of the left SCM could have developed during natural labor.  

5. Conclusions 

After hip dislocations and foot deformities, pediatric orthopedics addresses torticollis as the 
third most common congenital anomaly. Theories of torticollis development pathophysiology should 
be deepened, systematized, and further researched. Conducting observational and prospective 
studies on large patient groups to identify risk and prognostic factors is essential.  

Our study shows that  CMT occurs more commonly in boys (61; 54%) than in girls (51; 46%), 
which can be related to the greater body weight of boys at birth (average body weight at birth: boys, 
3,632 g vs. girls, 3,299 g). Most children with CMT were primiparous (76% vs. 24%). More often, 
children born via natural delivery had left-sided torticollis with a more significant broadening of the 
SCM muscle on ultrasound scans than in right-sided torticollis.  
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