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Abstract.
BACKROUND: Soft tissue mobilization techniques (STM) are used in clinical practice in treatment of congenital muscular
torticollis(CMT).However, little is known about its effectiveness.
OBJECTIVES: To investigate whether using STM to manage CMT in babies with mild to moderate head tilt was effective or
not.
METHODS: Twenty-nine babies with CMT aged between 0-6 months, who had a head tilt from 5 to 20 degrees were allocated
to two groups. Both groups received a baseline home program (positioning, handling strategies, stretching and strengthening
exercises, environmental adaptations). The study group (SG) also received STM three times a week. Babies were evaluated
initially, at six weeks, at 12 weeks and for follow-up at 18 weeks with muscle function scale, head tilt and range of motion for
neck lateral flexion and rotation.
RESULTS: Both groups showed significant improvements in all measured parameters (p < 0.05). In comparison of groups,
there were differences at six weeks in favor of the SG for neck rotation (0.001) and head tilt (= 0.006); but at 12 weeks and
follow up, there were no longer any differences between the groups in any of the measured parameters.
CONCLUSIONS: STM techniques are effective in getting faster positive results in the treatment of CMT.
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1. Introduction1

Congenital muscular torticollis (CMT) is a mus-2

culoskeletal problem commonly seen in babies. The3

stiff sternocleidomastoideus muscle bends the neck to4

the same side and rotates the neck to the opposite5

side [1,2]. Soft tissue mobilization (STM) is a tech-6

nique, known as muscle mobilization or fascial mobi-7

lization; commonly used in clinical practice for man-8

agement of tight muscles. It is believed that the tech-9

nique is useful and safe for babies who have muscu-10

loskeletal problems such as CMT [3,4].11
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Although there are various studies on the effec- 12

tiveness of therapeutic methods for the treatment of 13

CMT [5]. There are no randomized controlled studies 14

investigating the effectiveness of soft tissue mobiliza- 15

tion in babies with CMT. This study was carried out 16

with the aim of determining whether using soft tissue 17

mobilization to manage CMT in babies with mild or 18

moderate head tilt was effective in enhancing symmet- 19

ric posture of the head and neck. 20

2. Methods 21

The university ethical committee approved our study. 22

Caregivers gave informed consent (application num- 23

ber is G014/14) for participation to the study and per- 24

mission for photographs to be taken. Trial number is 25
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NCT02403011. Thirty-six babies with CMT who were26

referred to receive physiotherapy at the department of27

Physiotherapy and Rehabilitation of Hacettepe Uni-28

versity were assessed for eligibility. Following refer-29

ral from a pediatrist, babies aged between 0–6 months30

were enrolled to the study if they met the inclusion cri-31

teria which was having a head tilt from 5 to 20 de-32

grees. Subjects were excluded from the study if they33

had other health problems such as vertebral anomalies34

or neurological deficits.35

The subjects were randomly allocated into the con-36

trol (CG) or study group (SG) by utilizing opaque37

sealed envelopes after receiving the baseline home pro-38

gram. While the CG received the home program, the39

SG was given the baseline home program plus soft tis-40

sue mobilization carried out by a physiotherapist three41

times a week. This study was planned as a randomized42

controlled study.43

2.1. Assessments44

Every child was evaluated with i) muscle function45

scale [6], ii) photographing method [7], iii) arthrodial46

protractor [8]. The Muscle Function Scale (MFS) de-47

scribes an infant’s muscle function in the lateral flexors48

of the neck through ordered categorical scores [6], The49

MFS assesses the neck lateral flexor strength by using50

head correcting reaction (righting reaction). The thera-51

pist holds the baby’s trunk in upright position, then in-52

clines the baby to the affected side as long as the baby53

corrects the head position. If the infant holds the head54

below the horizontal line a score of 0 is given, hold-55

ing the head on the horizontal line is scored 1, hold-56

ing slightly over the horizontal line is scored 2, hold-57

ing high over the horizontal line is scored 3, and very58

high over the horizontal line is scored 4. The infant has59

to hold the head for at least 5 seconds on one level to60

achieve the score for that level otherwise is scored at61

the level below. Five is given if the baby can correct62

head position when held horizontal. Zero implies that63

the baby can not correct the head even when held ver-64

tical [6,8].65

Head tilt was evaluated with the photographic meth-66

od by using HumanBody 1.0 software. Baby lies67

supine while taking photo of baby’s habitual head posi-68

tion. The angle between the two lines, connecting eyes69

pupils and connecting the acromions, is measured au-70

tomatically by the software. The photographic method71

is a valid method for measuring severity of CMT [7].72

Passive range of motion was evaluated with an73

arthrodial protractor. Baby lies in the supine posi-74

tion and caregiver stabilizes the shoulders to prevent 75

compensatory movements. For lateral flexion therapist 76

bends the neck to opposite side from the affected stern- 77

ocleidomastoid muscle (SCM). For neck rotation, ther- 78

apist rotates the neck to affected SCM and measures 79

with an arthrodial protractor. It was shown that evaluat- 80

ing passive range of motion by means of an arthrodial 81

protractor is reliable and can be used to determine the 82

effects of treatment in infants with CMT [8]. Ninety 83

degrees for neck rotation and the 60 degrees for lat- 84

eral flexion were accepted as cure because, these an- 85

gles were reported as reference values for neck range 86

of motion in babies [9]. 87

2.2. Interventions 88

Following the initial evaluation, caregivers (who 89

were the parents and in fact mothers for all of the 90

subjects) were given the same baseline home program 91

which consisted of positioning the neck and head, han- 92

dling strategies, stretching exercises, strengthening ex- 93

ercises according to babies neurodevelopmental level 94

and environmental adaptations. One or two days fol- 95

lowing the first visit the caregivers were asked to come 96

again and demonstrate how they handled the baby and 97

managed the exercises and how they had carried out 98

the recommendations and. what adaptations they had 99

made, regarding the crib etc. The parents were rein- 100

formed as necessary. 101

All parents were educated regarding the following 102

strategies: 103

The given recommendations were decreasing the 104

time spent in a car seat. Lying and sleeping on 105

the left and right side alternatively. When the baby 106

is awake and under supervision, spending time 107

in the prone position regularly. Placing colorful 108

and sonorous toys or mirror on the affected side, 109

and stimulating active rotation by communicating 110

with the baby from this side. Positioning during 111

breast feeding to stimulate active rotation to the af- 112

fected side. Righting reaction and active head ro- 113

tation exercises were prescribed in different po- 114

sitions according to the baby’s neurodevelopmen- 115

tal level and muscle function. Stretching exercises 116

were given with handling strategies. For example, 117

while carrying the baby lying on the affected side, 118

caregivers can stretch the lateral neck flexors or 119

trunk muscles at the same time. Also while holding 120

the baby in the upright position, caregivers can put 121

their right cheek to baby’s left cheek – or the ex- 122

act opposite of this – and stabilize the baby’s right 123
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Fig. 1. First phase of soft tissue mobilization for SCM muscle.

Fig. 2. Second phase of soft tissue mobilization for SCM muscle.

shoulder, thus can stretch the components limiting124

passive rotation. Stretching exercise consisted of125

30 s stretching and 10 s resting periods and were126

carried out five times for each set.127

All exercises, were applied after each diaper change128

and handling strategies were spread throughout the129

day. Also, caregivers were informed and encouraged130

about connecting with the therapist by intelligent131

phone application two or three times a week such132

as sending photos or videos for enhancing the adher-133

ence to the home program. Caregivers also sent photos134

showing home arrangements.135

After parents were given the same home program,136

they were allocated to the control or study group with137

opaque sealed envelope randomization. Participants138

were assigned to the SG (n = 14) or CG (n = 15).139

Therapy was carried out by HK. Evaluation of torticol-140

lis was carried out before randomized allocation and 141

following the treatment by FU. The envelopes were 142

opened by HK only after all baseline assessments was 143

completed and home programs were given for enrolled 144

subjects. There could not be a placebo effect because 145

the subjects were babies. The SG received SMT three 146

times a week for 12 weeks. 147

In our study SMT was used to release the neck mus- 148

cles and fascia because it is believed to be safe even 149

for fragile tissues of babies and is widely used in clin- 150

ical practice and can be modified according to the tis- 151

sue situation [3,4]. The technique has three phases. The 152

first passive mobilization phase’ is applied by gentle 153

but tight gripping of the SCM muscle with two or three 154

fingers below the muscle origo and the muscle is mo- 155

bilized rhythmically in the antero-posterior direction 156

(Fig. 1). Second phase is mobilization with stretching. 157

The therapist gently grips and withholds the muscle 158
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Fig. 3. Third phase of soft tissue mobilization for SCM muscle.

and slightly stretches it and waits in this position, then159

mobilizes the muscle in the antero-posterior direction160

(Fig. 2). Thirdly, gently continuing to hold the muscle,161

the baby is encouraged to do active cervical rotation162

to the affected side by means of catching the baby’s163

attention with colored and sonorous toys (Fig. 3).164

2.3. Data analysis165

Friedman tests were conducted to test whether there166

was significant change in time-dependent analyses.167

The Wilcoxon test was used to test within group168

changes. Bonferroni correction was utilized for post-169

hoc analyses of time-dependent results and α value170

was calculated as 0.0125. The two groups were com-171

pared using Mann Whitney U test. An overall %5 type-172

I error level was used to infer statistical significance.173

2.4. Sample size and power analyses174

Habitual head tilt assessment which was the prime175

outcome measure was used for calculating sample size.176

Effect size was described with post hoc analysis as177

1,67179 by using group means and standard devia-178

tions. Power of the study was calculated from the179

GPower 3.0.10 analysis program and was found to be180

higher than 90% with a total of 29 participants for both 181

groups, power alpha level at 0.05. Intention to treat 182

analyses was carried out to manage the missing data; 183

we used the participant’s last outcomes at the time they 184

left the study. 185

3. Results 186

Both groups were evaluated four times; initially be- 187

fore randomized allocation, at 6 weeks and 12 weeks 188

during the treatment period and at 18 weeks after ini- 189

tial evaluation, in other words, 6 weeks after treatment 190

was ended for follow up. At these weeks the baseline 191

home program was revised and continued as necessary. 192

Flow diagram is seen in Table 2. 193

The gender of the control group was 6 girls and 9 194

boys; the age was 103 ± 42 days, birth weight was 195

3283 ± 407.31 grams, gestational time was 38.4 ± 196

1.29 weeks. The gender of the study group was 7 girls 197

and 7 boys; the age of was 97 ± 42 days, birth weight 198

was 3330.42 ± 486.35 grams, gestational time was 199

38.6 ± 1.82 weeks. Demographic characteristics of the 200

two groups were similar (p > 0.05). 201

When the control and study groups were compared 202

initially there was no difference between the groups re- 203
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Table 1
Flow diagram of the study

garding habitual head tilt, neck lateral flexion and rota- 204

tion and MFS parameters (p > 0.05). After six weeks205

of treatment there were significant differences between206

CG and SG in habitual head tilt (p = 0.001), neck ro-207

tation (p = 0.001) in favor of the SG. After 12 weeks208

differences between CG and SG were eliminated. This209

continued at the 18th week evaluation. Intragroup anal-210

yses showed that there were significant differences in211

both groups in time-dependent analyses (p < 0.005).212

Means and standard deviations of all evaluations are213

summarized in Table 2.214

3.1. Discussion215

The results of this study have shown that physiother-216

apeutic intervention via soft tissue mobilization is ef-217

fective in the treatment of congenital muscular torticol-218

lis and accelerates recovery.219

Manual therapy is used by physiotherapists to re-220

lax tight muscles in clinical practice [10,11]. In a 2014221

study, investigators reported that using soft tissue mo-222

bilization increased range of motion and helped in re-223

ducing tightness, promoted myofascial changes and 224

was useful in reducing pain [12]. Godges at al. im- 225

plied that STM was the application of specific and pro- 226

gressive manual forces with the intent of promoting 227

changes in the myofascia, allowing for elongation of 228

shortened structures [13]. Laudner et al. also recom- 229

mended STM to enhance shoulder motion [14]. Gen- 230

tle manual therapeutic techniques have been reported 231

to be safe in children [10,11]. However effectiveness 232

of soft tissue techniques or other manual therapeutic 233

methods have not been established for infants because 234

there are not enough controlled randomized trials re- 235

lated to this method. Bjurberg et al. have released a 236

review identifying no risk of complications associated 237

with the treatment, but strength of evidence is low [10]. 238

Haugen at al. indicated that in patients with moderate 239

symptoms related to torticollis, the short-time effect 240

of manual therapy in addition to physiotherapy was 241

not significantly better than physiotherapy alone [11]. 242

When manual therapy is used for infants mobilization 243
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Table 2
Means and standard deviations, and results of analyses

Assessments Control group Study group Mann Whitney U test
Mean ± standard deviation Mean ± standard deviation z p

Muscle Function Scale 1 1.33 ± 0.97 0.78 ± 0.89 −1.488 0.137
Muscle Function Scale 2 2.66 ± 0.72 3.14 ± 0.77 −1.596 0.111
Muscle Function Scale 3 4.73 ± 0.45 4.64 ± 0.74 −0.088 0.93
Muscle Function Scale 4 4.73 ± 0.45 4.64 ± 0.74 −0.088 0.93
Head Tilt 1 9.51 ± 1.75 11.81 ± 3.8 −1.703 0.089
Head Tilt 2 4.95 ± 2.48 1.69 ± 1.15 −3.364 0.001
Head Tilt 3 0.42 ± 0.78 0.52 ± 0.62 −0.772 0.44
Head Tilt 4 0.21 ± 0.45 0.08 ± 0.32 −0.873 0.382
Neck Rotation 1 39.20 ± 11.55 37.28 ± 11.44 −0.416 0.667
Neck Rotation 2 62.26 ± 8.96 82.07 ± 7.77 −4.237 0.001
Neck Rotation 3 86.13 ± 4.30 88.28 ± 2.26 −1.187 0.235
Neck Rotation 4 88.20 ± 2.90 88.92 ± 1.63 −0.477 0.633
Neck Lateral Flexion 1 34.33 ± 4.32 31.07 ± 7.24 −1.174 0.24
Neck Lateral Flexion 2 44.93 ± 5.18 46.78 ± 4.64 −0.940 0.347
Neck Lateral Flexion 3 50.66 ± 1.75 51.78 ± 2.48 −1.383 0.167
Neck Lateral Flexion 4 52.66 ± 4.16 53.21 ± 3.72 −0.593 0.553

1: Initial evaluation, 2: Evaluation at six weeks, 3: Evaluation at 12 weeks, 4: Follow-up evaluation.

techniques are preferred because when compared to 244

manipulations mobilizations are easier, cooperation of245

the subject is not required, there is no necessity to use246

sudden force and intensity; application can be gradu-247

ally enhanced or reduced according to the soft tissues248

response during treatment [3,4].249

Previous studies implied that conservative treatment250

methods that include passive stretching, positioning for251

active movement away from the tightness, handling252

strategies and parent education for home programs are253

effective in treatment of congenital muscular torticol-254

lis [15–19]. As in previous studies, our study showed255

that the home program which consisted of position-256

ing the neck and head, handling strategies, stretching257

exercises, strengthening exercises according to babies258

neurodevelopmental level and environmental adapta-259

tions are effective in managing congenital muscular260

torticollis. STM augmented the therapy and this group261

provided better results at six weeks in assessments of262

CMT. This result is in concordance with Ohman’s re-263

port [15]. Although 6th week assessments showed bet-264

ter improvement in the SG, the results of the 12th and265

18th weeks were similar for both the CG and SG.266

The study also showed that using intelligent phone267

applications had positive effects on parents to adher-268

ence to the home program.269

There are some limitations in the study. The asses-270

sor FU was not totally blind to the nature of the study271

and although blind to which group the babies were272

assigned to, carried out some assessments with the273

help of HK. Therefore total blindness was not achieved274

and elimination of bias was not absolute. Secondly,275

one of the evaluation criteria, namely muscle function276

scale was not appropriate to evaluate strength related277

to muscle function for babies who were younger than 2 278

months of age. The results are valid for mild and mod- 279

erate degree CMT and should not be generalized a for 280

severe cases where soft tissue mobilization could be 281

more effective. 282

4. Conclusion 283

A comprehensive home program and STM are ef- 284

fective in treating CMT. Faster improvement is pos- 285

sible when soft tissue mobilization is carried out by 286

the physiotherapist three times a week in addition to a 287

home program in the treatment of CMT. However, the 288

effects of home program and home program plus soft 289

tissue mobilization level out at 12 weeks. 290
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