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INTRODUCTION

Torticollis is a Latin word that means twisted neck. First, Tubby in 1912 defined it as “a deformity, 
congenital, or acquired, characterized by a lateral inclination of the head to the shoulder, with 
torsion of the neck and deviation of the face.”[21]

ABSTRACT
Background: Congenital muscular torticollis (CMT) is a common musculoskeletal anomaly that can be 
excellently managed at birth with conservative physiotherapy; as a result, literature on neglected cases of CMT 
in older patients is sparse, and there is controversy regarding the ideal surgical approach. is report aims to 
provide the outcome of 28 adolescent patients with neglected CMT who underwent unipolar release at the distal 
sternocleidomastoid muscle (SCM).

Methods: Twenty-eight adolescent patients with untreated CMT presented to our department between 2016 and 
2019 and underwent unipolar release at the distal end of their SCM. All patients had no other anomaly based 
on clinical examination and radiological investigations. At the time of surgery, the mean age of patients was 
15.8 years (range 13–18 years). ere were 10 male and 18 female patients with the right side affected in 20 cases. 
All patients were followed up for 2 years. Patients were evaluated using an adapted version of the modified Lee’s 
scoring system to assess cosmesis and the cervical-mandibular angle (CMA) to assess radiological change.

Results: e adapted modified Lee’s scoring system indicated 17 patients (60.7%) had an excellent outcome, 6 patients 
(21.4%) had a good outcome, and 5 patients (17.9%) had a fair outcome. In particular, scarring was fine in 23 patients 
(82.1%) and only slight in the remaining. Independent to the categorical outcome, all patients subjectively reported 
high satisfaction with their cosmesis. e preoperative mean CMA was 19.6° (range, 8.5–31.5°), which was reduced to 
a mean of CMA of 14.0° (range, 3–28°) after surgery (P < 0.05). No patient developed any permanent complication or 
required surgery for recurrence. No serious postoperative complications such as infection or hematoma were observed.

Conclusion: In uncomplicated cases of neglected CMT in adolescent patients, unipolar tenotomy of the distal 
SCM is a safe and reliable technique with good clinical outcomes.
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Congenital muscular torticollis (CMT) is the third most 
common congenital musculoskeletal anomaly after 
dislocation of the hip and clubfoot.[19] e term CMT refers 
to a neck deformity that primarily involves a shortened 
sternocleidomastoid muscle (SCM) resulting in the patient’s 
head turning toward the affected ipsilateral side and the 
chin pointing contralaterally.[6] Torticollis can be due to 
malposition of the fetus in utero, birth trauma, infection, 
and vascular injury, or it can be sequelae of an intrauterine 
or perinatal compartment syndrome. Patients with torticollis 
must be investigated to rule out the causes before the patient 
is labeled as a case of congenital torticollis. is includes the 
need for a detailed history and examination and relevant 
investigations such as X-ray cervical spine, anteroposterior, 
and lateral view; MRI cervical spine with cervical-medullary 
junction will reveal the presence of any cervical spine lesion 
or congenital hind brain herniation along with fibrotic band 
of SCM.

When diagnosed early, it is accepted that torticollis can be 
managed with good or excellent results using conservative 
physiotherapy.[6] Ling has stated that the optimal time for 
surgery is between 1 and 4 years if required.[2,14] is is based 
on the finding that most children treated before the age of 
1 year respond well to conservative treatment.[2,14] However, 
literature regarding neglected cases of CMT in adolescent 
patients is sparse.[11,17,18] Because most of these cases are 
successfully treated in infancy, CMT reports in older patients 
are scares, and therefore, the optimal surgical treatment 
is controversial. Surgical approaches include unipolar 
sternocleidomastoid release, bipolar sternocleidomastoid 
release with or without Z-plasty, selective denervation, and 
dorsal cord stimulation. is paper describes our experience 
utilizing unipolar tenotomy of the distal SCM in a series of 
adolescent patients with neglected CMT.

MATERIALS AND METHODS

is study was a prospective case series approved by 
our institutional review board and conducted at our 
neurosurgery department between 2016 and 2019. All 
images attached are with informed consent. We enrolled 
all patients who presented to our outpatient clinic with 
neglected congenital torticollis. All patients underwent a 
detailed neurological history and examinations and were 
advised relevant investigations including X-ray cervical 
spine and MRI with cervical-medullary junction. X-ray 
cervical spine was obtained for all patients to determine if 
a CT scan should be obtained, if a craniovertebral anomaly 
was suspected. Investigations and imaging were to ensure 
all cases could be labeled as CMT and other causes could 
be excluded from the study. All patients were followed up at 
their 2-year clinic visit.

Inclusion and exclusion criteria

1. Patients of both sexes were aged 13–18 years.
2. Congenital torticollis with head tilt toward the affected 

side and tight band in the ipsilateral SCM.
3. Absence of any other abnormality in the neck as assessed 

on radiological imaging, including hindbrain herniation, 
cervical spine lesions, syringomyelia, and cervical spine 
and neck infection.

4. No previous medical or surgical treatment has been 
received for torticollis.

Surgical procedure and postoperative management

All patients underwent a uniform operative technique 
of unipolar release of the lower end of SCM by the same 
neurosurgeon. Patients were positioned supine with their 
heads rotated toward the side opposite to torticollis. 
A transverse skin crease incision is marked 3 cm above the 
sternoclavicular end of the SCM. e skin and subcutaneous 
tissue were incised in the incision line, and the platysma was 
cut open. e lower end of the SCM was identified, and the 
sternal and clavicular head were released at the inferior end. 
e range of neck motion was also assessed at the inferior 
end, and the wound was closed in layers. Following surgery, 
manual stretching and rehabilitation of a cervical range of 
motion were performed by rehabilitation in the department 
twice daily, with each session lasting 30 min, for 3 days. On 
the 3rd  postoperative day, all patients were discharged with 
the advice to continue manual stretching for 3 months and 
self-mirroring. Patients were advised a cervical collar for 
3 months postoperatively.

Outcome assessment

e outcomes in this series were assessed using the cervical-
mandibular angle (CMA) and an adapted version of the 
modified Lee’s criteria.[11] e CMA was calculated using 
radiological head tilt, defined as the angle between a line 
across the upper margin of the C7 vertebral body and another 
line that connects the inferior margins of the mandibular 
angles, as illustrated by Lee et al.[11]

An adapted version of the modified Lee’s scoring system[11] 
was used. We did not have the resource to assess neck 
movements such as lateral bending and rotation objectively, 
so this parameter was omitted. In addition, the modified 
Lee’s scoring system itself also excludes the facial asymmetry 
assessment criteria from the original Lee’s criteria,[10] as 
craniofacial remodeling in this age group is relatively 
limited.[11] Our adapted scoring system is summarized in 
Table  1 and assesses cosmesis using the parameters’ “head 
tilt,” “scar,” “loss of column,” and “lateral band,” giving 
a maximum score of 12. All parameters were clinically 
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Table 1: Assessing cosmesis using our adapted version of the modified Lee’s score.[11]

Points Head tilt Scar Loss of column Lateral band

3 None Fine None None
2 Mild Slight Slight Slight
1 Moderate Moderate Obvious but cosmetically acceptable Obvious but cosmetically acceptable 
0 Severe Unacceptable Unacceptable Unacceptable

evaluated as described in the original Lee’s scoring system.[10] 
Outcome was categorized as follows:

1. Excellent: a score of 11 or 12
2. Good: a score of 9 or 10
3. Fair: a score <9.

Statistical Package for the Social Sciences Version 27 IMB 
was used to analyze the results. e CMA at baseline was 
compared to that at 2-year follow-up. P < 0.05 was considered 
statistically significant.

RESULTS

A total of 28 patients were studied, including 10 males and 
18  females. e mean age was 15.82 ± 1.56  (13–18  years). 
e right side was affected in 20  patients, while the left 
side was affected in 8. All patients were evaluated at a 
2-year clinic follow-up [Table  2]. A  total of 17  patients 
(60.7%) had an excellent cosmetic outcome, 6  (21.4%) had 
a good outcome, and 5 (17.9%) patients had a fair outcome 
[Table  2]. e preoperative head tilt was mild in 6  (21.4%) 
cases, moderate in 15 (53.5%) cases, and “severe” in 7 (25%) 
cases. Postoperatively, the head tilt was none in 23  (82.1%) 
patients and mild in 5  (17.9%) patients. Scarring was fine 
in 23 patients (82.1%) and slight in 5 (17.9%) patients. Loss 
of column was deemed none in 21 (75%) patients, slight in 
6  (21.4%) patients, and obvious but cosmetically acceptable 
in 1 (3.6%). e presence of a lateral band was rated as none 
in 12  (42.9%) patients, slight in 13  (46.4%) patients, and 
obvious but cosmetically acceptable in 3  (10.7%) patients. 
e preoperative mean CMA was 19.6° (range, 8.5–31.5), 
which was reduced to a mean of CMA of 14.0° (range, 3–28) 
after surgery (P < 0.05). No patient developed any permanent 
complication or required surgery for recurrence. No serious 
postoperative complications such as infection or hematoma 
were observed. Figure 1 illustrates the pre- and postoperative 
appearance of a patient who consented for their picture to be 
used.

DISCUSSION

Most CMT cases resolve completely spontaneously within 
months after birth or with conservative measures initiated 
early, such as gentle controlled passive manual stretching 
exercises on the affected side. Sönmez et al. found that 95% 
of patients diagnosed and treated effectively before age 1 year 

Table 2: Clinical features of 28 patients with congenital muscular 
torticollis treated with unipolar sternocleidomastoid release.

Variable (n=28) Result

Age (years) 15.82±1.56 (range, 13–18)
Follow-up (months) 24
Sex (no.)

Male 10
Female 18

Affected side (no.)
Right 20
Left 08

Postoperative outcome
Postoperative score Mean=10.7, median=11, 

range=(8–12)
Excellent 17 (60.7%)
Good 06 (21.4%)
Fair 05 (17.9%

Cervical-mandibular angle (°)
Preoperative 19.62±7.06 (range, 8.5–31.5)
Postoperative 14.03±6.87 (range, 3–28)

did not need surgical treatment.[20] In patients seen later, 
surgical intervention should be considered the treatment of 
choice to avoid further irreversible changes. Surgery is also 
recommended in patients with residual head tilt, passive 
rotation deficit, or lateral bending of more than 15° at the age 
of 6 months, despite early conservative interventions.[5]

e timing of surgery is controversial. Canale et al.[2] and Lee 
et al.[11] reported that full recovery of facial asymmetry after 
age 4  years is difficult to achieve. Lee et al.,[10] Minamitani 
et al.,[15] and Chen and Ko[3] reported that late release of 
the SCM for patients more than 6  years of age could yield 
acceptable results. However, literature assessing SCM release 
in adolescent and adult patients (over 20  years of age) is 
limited.[11,17,18] In addition, controversy also exists regarding 
the appropriate surgical method for older patients with 
neglected CMT.[9,11,14,17,18,22] Ling[14] proposed that benefit of 
surgery is limited over the age of 5 years, and the complication 
rate is high. However, other authors have demonstrated that 
surgical management of adult patients with neglected CMT 
using a bipolar release of the SCM gives excellent results 
by showing complete muscle release, satisfactory cosmetic 
appearance, and no recurrence.[22] Patients as old as 33 years 
have been treated using a bipolar release of the SCM without 
complication; even though facial asymmetry and underlying 
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fixed skeletal changes remain, the surgery and postoperative 
controlled gradual stretching restored near full range of neck 
motion.[16] Omidi-Kashani et al.,[17] however, evaluated 18 
adult and skeletally matured patients (mean age 21  years) 
surgically treated using bipolar release for neglected CMT 
and prospectively found that most patients had either an 
excellent or a good outcome.[17] e authors recommended 
bipolar sectioning in adulthood even with irreversible facial 
and skeletal deformities as the surgery restores the range of 
neck movements and head tilt. Patwardhan et al.[18] studied 
12 adult patients with neglected CMT (mean age 24) who 
were surgically treated using bipolar release with Z-plasty and 
were followed up for a minimum of 2  years. Most patients 
showed excellent results in the range of neck movement, head 
tilt improved in all 12  patients, and cosmesis improved in 
11 patients.[18] Ippolito and Tudisco evaluated a group of eight 
adults with an average age of 26  years who underwent an 
open tenotomy and were followed for an average of 12 years. 
Moreover, while there was no resolution in facial asymmetry, 
range of neck movement improvement for all patients, and no 
complications were reported.[9] Lee et al.[11] studied 31 adult 
patients of CMT (mean age 30.3  years, range 20–54  years) 
who underwent bipolar SCM release and reported excellent 
outcomes in 13%, good outcomes in 58%, and fair outcomes 
in 29% of patients. e average follow-up was 14.9 months 
(range 12–30  months); three patients developed a transient 
sensory deficit on the ipsilateral ear lobe, but no significant 
permanent complications were recorded, and no recurrence 
was documented.[11]

Concerning adolescent and younger patients, age, head tilt, 
scar formation, and craniofacial asymmetry are important 
parameters determining outcomes after surgery.[4,14,17] 
In children up to 13  years of age, with CMT and no other 
anomaly, partial resection of the SCM is reported to yield 
acceptable results with no recurrence, as reported by Akazawa 
et al.[1] A similar approach by Lee et al.[12] found similar 
outcomes but weakened the SCM muscle and altered its 
contour. However, this cohort consisted of patients as young 
as 9  months. Z-plasty can lead to tethering, and recurrent 
deformities in younger patients,[1] and studies have also 
shown that Z-plasty is not essential in older children.[3,17] 

Chen and Ko reported a series of 18 neglected CMT patients 
aged 6–22  years (mean age of 11  years) in whom bipolar 
release was performed in 16  patients and bipolar release 
with Z-plasty in the remaining two patients.[3] is cohort 
had asymmetric articular facet of the axis and a tilt of the 
odontoid process toward the side of the torticollis.[3] e 
authors observed complete improvement of the tilt of the 
odontoid process after surgery, but the articular facets of 
the axis persisted. In addition, the two older patients did not 
show an improvement in facial asymmetry.[3] Based on the 
original Lees scoring system and a follow-up of 5 years, Chen 
and Ko concluded excellent results in 7  patients (38.9%), 
good results in 3  patients (16.7%), fair results in 6  patients 
(33.3%), and poor results in 2 patients (11.1%). While Ferkel 
et al.[7] advocation for his combined approach of bipolar 
release and Z-plasty was to preserve the normal v-contour 
of the SCM in the neckline, one of the two bipolar release 
with Z-plasty patients by Chen and Ko required a revision 
due to recurrence of torticollis 6  years after the initial 
release.[3] In addition, the authors also reported that there 
was no loss of normal contour of the SCM in patients who 
only underwent bipolar release without Z-plasty. Chen and 
Ko then recommended solely bipolar release in older patients 
with persistent deformities,[3] and Gill et al. have also favored 
bipolar release, especially in patients with relapsed CMT.[8]

Our study also showed good surgical results in adolescent 
patients with neglected CMT and no other abnormalities. 
In our series of adolescent patients treated with simple 
unipolar release, over 80% of patients had either an excellent 
or good result with no complications. We opted for a 
unipolar resection at the distal end of the SCM; rotation 
and lateral flection on the left side improved, and SCM 
tension disappeared during surgery. Excellent results were 
found in 60.7% of patients and good results in 21.4%. No 
significant complications and recurrences were observed 
in any patients. In the study by Canale et al., noticeable 
cosmetic deformity was observed in approximately 31% 
of patients.[2] In Lee et al.’s cohort of adults with neglected 
CMT treated using bipolar release, 22.6% of patients had 
slight scarring while 6.4% had moderate scarring as per the 
modified Lee’s scoring criteria,[11] which was also used in 

Figure 1: Attached with patient informed consent. (a) Patients’ immediate preoperative posture, (b) preoperative X-ray, (c) intraoperative 
tenotomy, (d) patient’s postoperative picture.

ba c d
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our cohort where scar appearance was rated “fine” in 82% 
of patients, slight in 17.9%, and no patient had moderate 
scarring. e unipolar release gave most patients satisfactory 
results in the neck contour and showed a fair range of neck 
movement. A  study by Lim et al.[13] reported that the site 
of release was determined during the surgery, with bipolar 
release undertaken to prevent surgical morbidity in patients 
when manipulation could not give adequate correction after 
unipolar release.[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 can be 
recommended as a surgical option for the adolescent patient 
with neglected CMT and it is appropriate in uncomplicated 
cases than more extensive surgical options like bipolar release 
with or without Z plasty. Unipolar release of CMT in most 
patients in this study improved the head tilt, leading to better 
life quality since the surgery, and patients adapted quite well 
to their new neck position.

e satisfaction rate in the follow-up was above 85%, even in 
those with a fair outcome. is is similar to Lee et al.’s[11] cohort 
of adult patients with CMT undergoing bipolar release. Despite 
a sizeable portion of their cohort having less than “excellent” 
outcomes; the patient’s self-reported global satisfaction rating 
score was 93.7% (90–100).[11] is can be explained by the 
fact that the severity of cosmetic facial deformity that occurs 
in neglected CMT in older patients and the obvious impact 
this has on mental health is so severe that any improvement is 
life changing from the patient’s perspective. is is especially 
true in our sociocultural demographic for women who face 
increasing pressure for an arranged marriage in their late 
teens to early 20s, a concern that the parents of our female 
patients mentioned. Our study has limitations. e sample 
size is small, but neglected CMT adolescent patients are few, 
given that early diagnosis and conservative management are 
increasing, therefore, reducing the need for those who require 
surgery. Assessment of neck movements such as rotation and 
lateral bending was assessed subjectively. We also did not 
assess facial asymmetry but subjectively, all patients reported 
improvement in their own perception of facial asymmetry, 
as did their relatives, which was documented in their clinic 
follow-up. In addition, while some authors have stated that a 
minimum 2-year follow-up may be sufficient given that wound 
healing takes 6 months–1 year and craniofacial remodeling is 
not expected in older patients; we still emphasize that longer 
follow-up with objective measurements assessing clinical 
parameters, and more thorough measurements evaluating the 
impact on a patient’s quality of life should be employed by the 
future studies.

CONCLUSION

Adolescent patients with neglected CMT benefit from 
unipolar SCM release at the distal end. e surgery restores 

the range of neck motion, resolves the head tilt, has minimum 
scarring, and greatly improves cosmesis, thus significantly 
improving the patient’s quality of life. All patients were 
greatly satisfied with their outcome, independent of whose 
outcome was clinically classified as excellent, good, or fair. 
erefore, the unipolar release of the SCM is a safe and 
effective technique in adolescent patients with neglected 
CMT.
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