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Abstract: Background: Congenital muscular torticollis (CMT) is a common 

congenital neck deformity that primarily involves the sternocleidomastoid 

muscle, causing the head to tilt and rotate. It affects 0.3-1.9% of live births. 

Objective: This study aims to evaluate the functional, cosmetic outcomes, 

and complications of distal unipolar release surgery in children with 

congenital muscular torticollis, assessing its effectiveness in managing the 

deformity. Methods: A quasi-experimental prospective study was 

conducted at Dhaka Medical College Hospital, NITOR, and BSMMU. 

Twelve patients, aged 5-12 years, with conservatively treated or untreated 

CMT, were included. Distal unipolar release of the sternocleidomastoid 

muscle was performed, followed by regular postoperative physiotherapy. 

The functional and cosmetic outcomes were evaluated using Lee et al.'s 

scoring system. Informed written consent was obtained from the parents, 

and patients were followed up for 3-18 months. Results: Among the 12 

patients (2 boys and 10 girls), 8 had right-sided torticollis and 4 had left-

sided. The average follow-up period was 12 months. Preoperative 

assessment showed a mean functional score of 6.5 out of 9. Postoperative 

assessment showed excellent and good results in 83.4% of cases (10/12 

patients), with 7 patients achieving excellent outcomes and 3 showing good 

results. The mean postoperative score was 16.4 out of 18, demonstrating 

significant improvement in both function and cosmesis. Conclusion: Distal 

unipolar release is a simple and effective surgical method for correcting 

CMT in children, providing excellent functional outcomes and aesthetically 

acceptable scars. The procedure yields high success rates with minimal 

complications. 
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Introduction 
Congenital muscular torticollis (CMT) is the third 

most common congenital musculoskeletal anomaly 

after DDH & clubfoot.1 It is seen in 0.3-1.9% 0f all 

live births. The term congenital muscular torticollis 

(CMT) refers to the neck deformity that primarily 

involves shortening of the sternocleidomastoid 

muscle that leads the head to turn toward the 

affected side and the chin to point to the opposite. 

Numerous theories have been proposed, but the 

true etiology of CMT remains uncertain. 

Variouscauses implicated for CMT includes 

intrauterine crowding or vascular phenomenon, 
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fibrosis from peripartum bleeds, compartment 

syndrome, primary myopathy of the SCM and 

traumatic delivery.2 Most cases of CMT resolve 

completely either spontaneously within months 

after birth or with conservative measures initiated 

early, such as gentle controlled passive manual 

stretching exercises on the affected side. Chang et 

al. found that 95% of patients diagnosed and treated 

effectively before the age of one year did not need 

surgical treatment.3 In patients seen later, surgical 

intervention should be considered as the treatment 

of choice in order to avoid further irreversible 

changes. Surgery is also recommended in patients 

with residual head tilt, passive rotation deficit or 

lateral bending of more than 150 at the age of 6 

months.4 The optimal time for surgery is between 1 

and 4 years. Coventry and Harris reported that 

operation up to 12 years of age produced good 

results and this way supported by similar study. 

Patients with congenital muscular torticollis can 

benefit from surgical treatment even in adulthood. 

Sufficient unipolar or bipolar release of the 

sternocleidomastoid muscle and intensive 

postoperative care are expected to yield satisfactory 

treatment results in patients older than school age, 

even for those who have finished growth.  

  

Although there are various surgical procedures for 

CMT, unipolar and bipolar release are the most 

popular. Subcutaneous tenotomy is not 

recommended, as it does not achieve adequate 

release. The type of surgery that produces the best 

results remains the subject of debate. The most 

commonly described technique is open myotomy 

techniques at the upper pole, other authors Kuo et 

al., have upon bipolar tenotomy and recommended 

radical resection of the sternocleidomastoid muscle 

to prevent recurrence and a stretching program to 

avoid the use of a postoperative brace.5 However, 

radical resection of the sternocleidomastoid muscle 

leads to the loss of function and the 

sternocleidomastoid column. Bipolar release is 

reported to be superior in older patients with more 

severe deformity. Division of both sternal and 

calvicular head of SCM is easy and safe surgical 

technique for the treatment of CMT of 

olderchildren and adolescents. It is performed at its 

origin from the mastoid process when the 

deformity is so severe that it cannot be corrected by 

manipulation after unipolar release.6 If we can 

recognize that SCM tension will decrease and 

limitation of the range of motion for the neck will 

improve, selection of unipolar resection is a surgical 

option.  

  

The postoperative management of congenital 

muscular torticollis has consisted of retention in the 

correct position by means of immobilization is 

unnecessary if physiotherapy is used Wang et al., 

however, affected children tend to return to the 

tilted position after surgery out of pain or habit.7 If 

the neck returns to this titles position, this cause a 

scar to from on the contracted sternocleidomastoid 

muscle that may cause recurrence, meaning that 

retention in the correct position is requird. 

Numerous reports have described the 

postoperative management of congenital muscular 

torticollis by means of braces  or plaster cast 

immobilization. The aim of this study is to evaluate 

the effectiveness of distal unipolar release surgery 

for congenital muscular torticollis (CMT) in 

children. The specific objectives include assessing 

functional and cosmetic outcomes, and identifying 

potential complications in children aged 5-12 years 

undergoing this surgical intervention. 

 

Materials and Methods 
Study Design 

This study is a quasi-observational, prospective 

study aimed at evaluating the outcomes of distal 

unipolar release surgery for congenital muscular 

torticollis (CMT) in children aged 5-12 years. The 

primary objective is to assess functional and 

cosmetic results and identify potential 

complications. Data was collected preoperatively, 

immediately postoperatively, and during follow-

up visits. The study was conducted across multiple 

hospitals, following a standardized surgical 

procedure, with careful monitoring of post-surgical 

recovery and long-term outcomes. 

 

Inclusion Criteria 

Children aged 5-12 years diagnosed with 

congenital muscular torticollis (CMT) and admitted 

for surgical treatment were included in the study. 

Only children who had either received conservative 

treatment or remained untreated were selected. 

Guardians must have provided informed written 

consent, acknowledging their understanding of the 

study’s procedures and potential risks. Participants 

were required to comply with prescribed 

postoperative care, including follow-up visits and 
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physiotherapy to ensure effective evaluation of 

surgical outcomes. 

 

Exclusion Criteria 

Patients under 5 years or older than 12 years were 

excluded to focus on the targeted age group. 

Children with forms of torticollis other than 

congenital muscular torticollis, such as those with 

neurological or trauma-related torticollis, were not 

included. Additionally, patients whose guardians 

were unwilling to provide informed consent or did 

not agree to participate in the study were excluded. 

Children unable to follow postoperative care or 

with significant health complications were also 

excluded from the study. 

 

Data Collection 

Data was collected using a pre-tested structured 

questionnaire that included patient history, clinical 

examination, and diagnostic investigations. 

Preoperative and postoperative clinical 

assessments were performed using Lee et al.'s 

scoring system to evaluate functional and cosmetic 

outcomes. The primary focus was on the range of 

motion in neck rotation, head tilt, and facial 

asymmetry. Postoperative data was collected at 

regular intervals to monitor recovery, 

complications, and improvements in both function 

and appearance. 

 

Data Analysis 

Data analysis was conducted using SPSS version 

26.0. Descriptive statistics, including means, 

percentages, and frequencies, were used to 

summarize demographic characteristics and 

clinical variables. Preoperative and postoperative 

scores were compared using paired t-tests to 

evaluate the efficacy of the surgical intervention. 

The outcomes were categorized based on Lee et al.'s 

scoring system, and statistical significance was 

assessed at a p-value of <0.05. Confidence intervals 

were calculated to determine the precision and 

reliability of the results. 

 

Ethical Considerations 

This study adhered to ethical standards, with 

approval from the relevant institutional review 

boards. Informed written consent was obtained 

from the guardians of all participants. The study 

emphasized patient confidentiality, ensuring that 

all personal data was anonymized and securely 

stored. Participants were informed of their right to 

withdraw from the study at any time without 

consequences. The study ensured that no risks 

outweighed the potential benefits of participation, 

and ethical guidelines were strictly followed 

throughout. 

 

Results  
Twelve patients between the ages of 5 and 12 years 

were surgically treated for CMT during July 2016 & 

June 2018. There were 2 boys and 10 girls. Out of 12 

patients 8 were right sided and 4 were left sided.  In 

preoperative assessment, all patients had some 

degree of facial asymmetry, head tilt, and 

decreased range of movement of the neck. The 

majority of patients had moderate to severe 

changes in all categories, shown in table 3. 

Postoperatively, 9(75.0%) of the patients had mild 

facial asymmetry, 9(75.0%) had no head tilt at 

follow-up, and 9(75.0%) regained full range of 

motion of the neck. The cosmetic results are shown 

in table 5. Of the patients, 9(75.0%) had a very fine 

scar and 3(25.0%) patients had a slight spreading of 

the scar and no keloid formation. Only 5(41.7%) 

patients showed no loss of the sternomastoid 

column. A lateral band was present in 5(41.7%) of 

the patients. The final breakdown of results with all 

these criteria is shown in table 6. 10 (83.4%) of the 

patients had excellent and good results. The 

excellent or good results were related to age at 

operation. This disparity is shown in table 7. When 

the postoperative results were analyzed according 

to age at operation, 66.7% of children operated on 

between ages of 5-7 years had excellent and 33.3% 

good results. 71.4% found excellent between the 

ages of 8-10 years. However, only 50.0% of those 

operated on between ages of 11 and 12 years had 

only good results. Facial asymmetry tended to 

resolve fairly quickly in the <10 age group. 

 

Table 1: Distribution of the patients according to 

age (n=12) 

Age(years)   Frequency   Percentage (%)  

5-7   3   25.0  

8-10   7   58.3  

11-12   2   16.7  

Total   12   100.0  

Mean ± SD   8.08±2.46   

Range   5-12    
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Table 1 shows that, 3 patients (25.0%) were within 

5-7 years age group, 7 patients (58.3%) were within 

age group 8-10 years and 2 patients (16.7%) were 

11-12 years age group. Mean age 8.08±2.46 𝑦𝑟𝑠. n = 

Total number of patients. 

 

 
Figure 1: Pie diagram showing the sex distribution 

of the study subjects (n=12) 

 

Figure 1 shows the sex distribution of the study 

respondents, it was found that 10 (83.33%) were 

females and 2 (16.67%) were males. 

 

 

 
Figure 2: Pie diagram showing the sight of the 

study subject (n=12) 

 

Figure 2 shows the sight distribution of the study 

respondents, it was found that 8 (66.67%) were 

Right CMT and 4 (33.33%) were Left CMT. 

 

Table 2: Scoring system for assessment of 

Congenital Muscular Torticollis (n=12) 
 Functions    Cosme

sis  

 

Po

int

s  

Facial 

Asym

metry  

Neck 

Mov

emen

t  

Hea

d 

Tilt   

Scar   Loss of 

column  

Latera

l Band  

3   None  Full  Non

e  

Fine   

 

None  

None  

2  Mild  Limit

ed  

Mild  Slight   

 

Slight  

Slight  

1  Mode

rate  

10-

250  

Mod

erate  

Moder

ate  

Obviou

s but 

cosmeti

cally 

accepta

ble  

Obvio

us but 

cosme

tically 

accept

able  

0  Sever

e  

>250  Seve

re   

Unacc

eptabl

e  

Unacce

ptable  

Unacc

eptabl

e  

 

According to Lee et al., score system the highest 

fuctional score is 9 and highest cosmesis score is 9. 

Lowest functional & cosmesis score both are 0. 

 

Table 3:  Lee et al. scoring and grading (n=12) 

Score  Grading  

17-18 Excellent 

15-16 Good 

13-14 Fair 

<12 Poor 

 

Table 4: Preoperative functional assessment 

showing percentage of patients (n=12) 

Functions 

Points  

0 

(Severe) 

1(Moderate) 2 

(Mild) 

3 

(None) 

Facial 

Asymmetry 

(%)  

25  50  25  -  

Head Tilt (%)  40  45  15  -  

Neck 

Movement 

(%)  

35  50  15  -  

 

Table 4 shows, preoperative severe facial 

asymmetry found in 3(25%), severe head tilt in  

40% & severe neck movement restricted in 35% 

patients. Moderate facial asymmetry in 50%, 

moderate head tilt in 45% & moderate neck 

movement restricted in 50% patients.  

 

Table 5: Distribution of study populations by 

complication (n=12) 

Complications  Number of 

patients  

Percentage 

(%)  

Infection 0 0 

Spreading scar 3 25 

Hypertrophic 

scar 

0 0 

Wound gap  0 0 

None 9 75 

Total  12 100 

 

Among 12 patients, 3 (25%) had spreading scar and 

9 (75%) had no complication. 
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Table 6: Postoperative results (n=12). 

Outcome  Number 

of 

patients  

Percentage  Average 

age (yr) at 

operation  

Excellent  8  66.7  7.4  

Good  2  16.7  10.5  

Fair  2  16.7  10.5  

Poor  0  -  -  

 

Table 6 shows, 8 (66.7%) patients had excellent 

result whose average age at operation was 7.4 

years. 2 (16.7%) had good and 2 (16.7%) had fair 

result whose age at operation was 10.5 years. 

 

Table 7: Postoperative results in terms of age 

(n=12) 

Age(yr) at 

operation 

No. of 

patients 

 Results   

Excellent  Good  Fair  Poor  

5-7  3  67.0  33.3    -  

8-10  7  71.4  14.3  14.3  -  

11-12  2  -  50.0  50.0  -  

 

Table 7 shows, 66.7% patients had excellent 

results in 5-7 years age group, 71.4% patients had 

excellent results in 8-10 years age group and 50% 

patients had good results in 11-12 years age group.  

 

 
Figure 3: Bar diagram showing the postoperative 

results according to age group  

 

Discussion 
Traditionally, the operative treatment of congenital 

muscular torticollis has been largely determined by 

the age of the patient. Although some authors have 

suggested that operations should be performed 

within a few weeks of birth Berkowitz et al., later 

reports have shown spontaneous resolution of 

symptoms within a year of birth  or satisfactory 

results with conservative treatment, such as 

bracing, exercise and massage.8 An operation 

performed too early, particularly before one year of 

age creates problems in post-operative wound 

management owing to easier formation of 

hematomas and increased prevalence of infection. 

Therefore, some authors have reported that the 

optimal time for operation is between one and four 

years of age. Kaplan et al. reported that operation 

up to 12 years of age produced good results and this 

was supported by.9 They showed 71% excellent and 

good results in children less than 12 years of age. 

Open unipolar tenotomy of the 

sternocleidomastoid muscle could be followed by 

tethering of the scar to the deep structures, 

reattachment of the clavicular head or the sternal 

head of the sternocleidomastoid muscle, loss of 

contour of the muscle, failure to correct the tilt of 

the head, or failure of facial asymmetry to correct. 

Tethering of the scar to the deep structures is more 

common in younger patients; therefore, the 

operation should be postponed until after 4 years of 

age. The present study showed excellent and good 

result (83.3%) in children between 5 years and 12 

years of age.  

  

The type of surgery that produces the best results 

remains the subject of debate. The most commonly 

described technique is open myotomy at the lower 

pole of the sternocleidomastoid muscle.10 Kiilerich 

et al., described open myotomy techniques at the 

upper pole.11 Other authors Suhr et al., have 

described upon bipolar tenotomy.12 Bipolar release 

is reported to be superior in older patients with 

more severe deformity.13 If we can recognize that 

SCM tension will decrease and limitation of the 

range of motion for the neck will improve, selection 

of unipolar resection is a surgical option Yuan et al., 

suggest that if unipolar tenotomy is performed 

completely, good results could be obtained in 

patients older than 8 years, as is true for bipolar 

tenotomy.14 Karmel-Ross et al., treated 19 patients (> 

6 years of age) surgically by partial resection of 

sternocleidomastoid muscle and were followed for 

more than 1 year.15 They found improvement both 

function and cosmesis in all cases. Facial 

asymmetry was improved postoperatively in 86.7% 

patients. Operative scar was noticeable only in 

6(31.6%) patients of them scar of 5 patients 

descended from the clavicle and could be hidden 

under clothing. It ascended in only one patient. 

Lateral band was visible in 74% patients with their 

heads 'fully bending to the contralateral side and 

was inconspicuous with their head in neutral 
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position. The limitation of neck movement 

improved in all patients.  

  

The present study was done in 12 patients whose 

age at surgery was between 5 years and 12 years 

and all patients were treated surgically by unipolar 

release of sternocleidomastoid muscle and were 

followed for 3 months to 18 months (average 12 

months). Postoperative physiotherapy was started 

7th day after operation. We obtained 83.4% excellent 

and good results by adhering to a fairly rigid 

scoring system in patients between the ages of 5 

and 10 years. The functional criterion showing the 

biggest gain was that of the range of motion of the 

neck, with 8 (75.0%) of the 12 patients capable of full 

range of motions. 8(75.0%) patients showed 

improvement in terms of facial asymmetry, but all 

of these patients were younger than 10 years. The 

most important factor of the resolution of facial 

asymmetry, we believe, is the potential for growth 

and remodeling. This explains the poorest results in 

post pubertal patients. As to cosmesis, the majority 

of patients had only a fine scar. Loss of the 

sternomastoid column did not cause a cosmetic 

problem in most of the patients.  

  

A persistent lateral band was slight in only 5(41.7%) 

patients, although it was not present in the other 

7(58.3%). The persistent lateral band is caused by 

reattachment of part of the clavicular head of the 

sternomastoid, and in the more obvious cases, it is 

associated with mild limitation of range of motion 

of the neck. Post-operative immobilization of the 

head and neck in an overcorrected position has 

been an important principle, and some authors 

recommended the application of a cast brace along 

with early exercise. Lee et al. had good clinical 

results with postoperative bracing and 

rehabilitation in children older than two years.16 

Lim et al., suggested that a long-term Minerva cast 

could prevent recurrence.17 Postoperative protocol 

of Lepetsos et al., included head halter traction for 

three weeks and physiotherapy, including both 

active and passive movement.18 After three weeks, 

traction was applied during the night only. During 

the day the patient was put on a cervical collar. 

Patients were reviewed every three weeks for three 

months, six-weekly for one year, and thereafter 

every six months. At each follow-up, neck range of 

movement (ROM), head tilt and craniofacial 

asymmetry were assessed.19 In this study we used 

cervical collar brace from the second postoperative 

day to 6 months until correction was achieved. 

Postoperative physiotherapy started from 7th POD 

and continued for about 6 months until satisfactory 

result was achieved. Although this study has 

proven that the best results can be expected in 

children of younger than 12 years, we believe 

should also be considered in patients older than 12 

years as well. The latter patients benefit from 

correction of head tilt and gain increased range of 

neck movement, but facial asymmetry is unlikely to 

improve.20 

 

Conclusion 
Present study encourages the surgical treatment of 

congenital muscular torticollis by distal unipolar 

release. It is s very simple method for correction of 

deformity, good functional outcome and providing 

aesthetically acceptable scars in children. Unipolar 

release for CMT should be popular in surgeons.   

Similar study should be performed on more 

advanced age group. Similar type of study should 

be performed on large sample size. Follow up of 

similar type of study should be done in longer 

period. 
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