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Normal posture of the head and neck

Alignment of the head to vertical with the mouth 

horizontal

The Center for Torticollis
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TORTICOLLIS  사경

torta (L. „twisted‟)+collum (L. „neck‟)

“wryneck”, "twisted neck“

Kim JK, Yim SY. Clinical characteristics of abnormal postures of the head and neck caused by unilateral 

superior oblique palsy.  J Korean Acad Rehabil Med. 2011;35:272

Abnormal postures of the head and neck

Yim SY, Lee IY, Park MC, Kim JH. Differential diagnosis and management of abnormal posture of 

the head and neck. J Korean Med Assoc. 2009;52:726 
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Clubfoot (congenital talipes equinovarus) 10%

Developmental dysplasia of hip: 0.6~7.6% 

Congenital muscular torticollis  1.08~3.92%

The Clinic for Torticollis

• Dobbs MB, Gurnett CA. Update on clubfoot: etiology and treatment. Clin Orthop Relat Res. 2009;467:1146-53.

• Loder RT, Skopelja EN. The epidemiology and demographics of hip dysplasia. ISRN Orthop. 2011;2011:238607.

• Chen MM, et al. Predictive model for congenital muscular torticollis: analysis of 1021 infants with sonography.

Arch Phys Med Rehabil 2005; 86: 2199-2203

Top 3 most common musculoskeletal problems in newborns

T1 T2



1. 근성사경의 정의

2. 근성사경의 진단

3. 수술케이스와 비수술케이스의 감별

4. 근성사경의 자연경과



Significant limitation of passive rotation of the neck toward the shoulder 

of the shortened  sternocleidomastoid muscle (SCM) side

What is congenital muscular torticollis ?

Unilateral palpable neck mass of muscle-consistency 

found exclusively in neonates  

The Center for Torticollis

Yim SY, Lee IY, Park MC, Kim JH. Differential diagnosis and management of abnormal posture of the head and neck. 

J Korean Med Assoc. 2009; 52: 726 
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Yim SY, Lee IY, Park MC, Kim JH. Differential diagnosis and management of abnormal posture of the head and neck. 

J Korean Med Assoc. 2009; 52: 726 



M/ 2mo

Abscess in RSCM



Hwang JH, Lee HJ, Kim SO, Yim SY. Neck mass mimicking congenital muscular torticollis.

Korean Academy of Rehabilitation Medicine, 2010: unpublished data

F/ 3 months old

Acute torticollis 

secondary to deep neck abscess

SCM

The Center for Torticollis

The Center for TorticollisThe Center for Torticollis



F/ 5mo

RCMT/ Lt DDH/ / Rt BPI/low grade fibormyxoid sarcoma

The Center for Torticollis

The Center for Torticollis
The Center for Torticollis



Karyotype of the primary culture cells

47,XX,t(4;18)(q27;q23),+14[3]/46,XX[27]

F/ 5mo

RCMT/ Lt DDH/ / Rt BPI/low grade fibormyxoid sarcoma



Branchial cleft cyst 



Diagnosis of 

Congenital Muscular Torticollis

Cho KH, Kim JY, Lee IY, Yim SY.  Congenital Muscular Torticollis in Siblings: A case report and literature review.

J Korean Acad Rehabil Med. 2009;33:731-734

Yim SY, Lee IY, Park MC, Kim JH. Differential diagnosis and management of abnormal posture of the head and neck. 

J Korean Med Assoc. 2009; 52: 726 
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F/ 5.7 year-old 

Left CMT (CH) of Lt. SCM

The Center for Torticollis

The Center for Torticollis



Yim, SY, et al. Integrative analysis of congenital muscular torticollis: from gene expression to 

clinical significance. BMC Medical Genomics 2013, 6(Suppl 2):S10





Correlation between the QRT-PCR findings and the MRI findings

BMC Medical Genomics 2013, 6(Suppl 2):S10



Five CMT-related network modules

. BMC Medical Genomics 2013, 6(Suppl 2):S10



The gene expression signatures of CMT is characterized by the over-expression of

collagen and elastin fibrillogenesis along with the evidence of DNA repair

mechanism and the cytoskeletal rearrangement possibly related with mechanical

damage.

Based on the results of this study, CMT might be defined as a developmental

disorder of the SCM characterized by fibrosis, ending up with the shortening of the

SCM.

Yim, SY, et al. Integrative analysis of congenital muscular torticollis: from gene 

expression to clinical significance. BMC Medical Genomics 2013, 6(Suppl 2):S10

Definition of CMT

The Center for Torticollis



Pathogenesis of CMT



Venous occlusion resulting ischemia in SCM 허혈

Sequela of compartment syndrome 구획증후군

Hematoma 혈종…

Congenital muscular torticollis 

근성사경

The Center for Torticollis



Injury of Skeletal Muscle

Karalaki M, Fili S, Philippou A, Koutsilieris M. 

Muscle regeneration: cellular and molecular events. In Vivo 2009;23:779-96

1. Disease such as muscular dystrophy

2. Exposure to myotoxic agents, such as bupivacaine or lidocaine

3. Sharp or blunt trauma, such as punctures or contusions

4. Ischemia

5. Exposure to hot or cold temperatures

6. The muscle‟s own contraction

7. Excessive stretching



Unilateral developmental dysplasia of the hip  12%: intrauterine malposition 

Brachial plexus injury  up to 5.4%???

Clavicular fracture  2% 

Concurrent conditions with CMT 

Lee HB, Park MC, Kim C, et al. Concurrence of Obstetric Brachial Plexus Injury, 

Congenital Muscular Torticollis and Cleft Palate. 

J Genet Med 2011; 8: 71-75.

The Center for Torticollis



RT

LT

Fig. 1. Concurrence of right clavicular fracture and left congenital muscular torticollis.  



In our clinical series of 996 subjects with CMT, concurrence of CMT and

clavicular fracture was found in 20 subjects (2.01%), where CMT and clavicular

fracture occurred on the contralateral side for each other in 18 out of 20 (90%)

rather than the same side.

The Center for Torticollis/ unpublished data 



Left occipito-anterior position or the LOA position

fetal occiput in left anterior position of maternal pelvis

the most common and the best fetal position for delivery

The Clinic for Torticollis, Ajou University Hospital Copyrightⓒ 2013 by Ajou University 



The Clinic for Torticollis, Ajou University Hospital Copyrightⓒ 2013 by Ajou University 



A proposed pathogenesis of concurrence of right

congenital muscular torticollis (RCMT) during

vaginal delivery in left occipito-anterior position.

A proposed pathogenesis of concurrence of left

congenital muscular torticollis (LCMT) during vaginal

delivery in left occipito-anterior position. LSCM, left

sternocleidomastoid muscle.

The Clinic for Torticollis, Ajou University Hospital Copyrightⓒ 2013 by Ajou University 



Venous occlusion resulting ischemia in SCM 허혈

Sequela of compartment syndrome 구획증후군

Hematoma 혈종…

Congenital muscular torticollis 

근성사경

Prenatal period 분만전기 Perinatal period 주산기

Excessive stretching of unilateral SCM

편측 흉쇄유돌근 과도한 신전



Lee SJ, Han JD, Lee HB, Hwang JH, Kim SY, Park MC, Yim SY. Comparison of clinical 

severity of congenital muscular torticollis based on the method of child birth. 

Ann Rehabil Med  2011;35:641-7



Kim JK, Yim SY. Clinical characteristics of abnormal postures of the head and neck caused 

by unilateral superior oblique palsy.  J Korean Acad Rehabil Med  2011; 35: 272-278

Symptoms and signs of congenital muscular torticollis

The Center for Torticollis

The Center for Torticollis



The maneuver inducing the cough reflex

Yim SY, Lee IY, Cho KH, Kim JK, Lee IJ, Park MC: The laryngeal cough reflex

in congenital muscular torticollis: Is it a new finding? 

Am J Phys Med Rehabil 2010;89:147–152.

The Center for Torticollis



Yim SY, Lee IY, Cho KH, Kim JK, Lee IJ, Park MC: The laryngeal cough reflex

in congenital muscular torticollis: Is it a new finding? 

Am J Phys Med Rehabil 2010;89:147–152.



F/3.8 yr

Right CMT (S+ C)

Left plagiocephaly

The Center for Torticollis

The Center for Torticollis
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Kim  SY, Park MS, Yang, JI , Yim SY. 

Comparison of helmet therapy and counter positioning for deformational plagiocephaly.  

Ann Rehabil Med 2013; . 37: 785-795

The Center for Torticollis

The Center for Torticollis

Ear shift and acquired ear deformity associated with CMT 



Measurement of the anteroposterior length asymmetry on the axial plane.

Jeong KY, Min KJ, Woo JE, Yim SY. Craniofacial Asymmetry in Adults With Neglected Congenital Muscular 

Torticollis. Ann Rehabil Med 2015;39:1-11

The Center for Torticollis

The Center for Torticollis



1. Ipsilateral laterocollis

2. Contralateral torticollis

3. Contralateral  deformational plagiocephaly

Ipsilateral flattening of forehead and malar bone

Posterior displacement of ipsilateral ear 

4. Elevation of ipsilateral shoulder

Musculoskeletal complications of CMT

The Center for Torticollis



The Center for Torticollis/ unpublished data 



The Center for Torticollis/ unpublished data 



F/9mo

LCMT with myelopathy



F/ 24 year-old/ RCMT 



Effectiveness of surgical release in patients with neglected congenital muscular  

torticollis according to age at the time of surgery

Ann Rehabil Med (in press)

The Center for Torticollis



Management of Congenital Muscular Torticollis



Manual stretching exercise, massage, ultrasound

The sooner, the better!

Han JD, Kim SH, Park MC, Yim SY. Thickness of sternocleidomastoid muscle as a prognostic factor of congenital 

muscular torticollis. Ann Rehabil Med 2011; 35: 361-368.

Yim SY, Lee IY, Cho KH, Kim JK, Lee IJ, Park MC: The laryngeal cough reflex in congenital muscular torticollis: Is it 

a new finding?  Am J Phys Med Rehabil 2010;89:147–152.

Restoration of length of SCM



Unipolar release at the clavicular and sternal insertion: Most commonly used  method

J Korean Soc Plast Reconstr Surg 2009; 35: 38- 45

With courtesy of Dr. Jae H. Cho , 

Dept. of Orthopedics, Ajou Univ. Medical Center



Hwang JH, Lee HB, Kim JH, Park MC, Kwack KS, Han JD, Yim SY. Magnetic resonance imaging as a 

determinant for surgical release of congenital muscular torticollis: correlation with the histopathologic findings. 

Ann Rehabil Med. 2012;36:320-7.



Hwang JH, Lee HB, Kim JH, Park MC, Kwack KS, Han JD, Yim SY. Magnetic resonance imaging as a 

determinant for surgical release of congenital muscular torticollis: correlation with the histopathologic findings. 

Ann Rehabil Med. 2012;36:320-7.

SCM with CMT

Normal SCM



Hwang JH, Lee HB, Kim JH, Park MC, Kwack KS, Han JD, Yim SY. Magnetic resonance imaging as a 

determinant for surgical release of congenital muscular torticollis: correlation with the histopathologic findings. 

Ann Rehabil Med. 2012;36:320-7.
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Hwang JH, Lee HB, Kim JH, Park MC, Kwack KS, Han JD, Yim SY. Magnetic resonance imaging as a 

determinant for surgical release of congenital muscular torticollis: correlation with the histopathologic findings. 

Ann Rehabil Med. 2012;36:320-7.
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M/ 10 month-old F/ 8 month-old 

M/ 11 month-old M/ 14 month-old 

The neck MRI findings of four subjects who showed good prognosis 

with the stretching exercises just revealed no low signal intensity. 

The Center for Torticollis
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Hwang JH, Lee HB, Kim JH, Park MC, Kwack KS, Han JD, Yim SY. Magnetic resonance imaging as a 

determinant for surgical release of congenital muscular torticollis: correlation with the histopathologic findings. 

Ann Rehabil Med. 2012;36:320-7.



Kim JW, Kim SH, Yim SY. 

Quantitative analysis of magnetic resonance imaging of the neck and its usefulness in 

management of congenital muscular torticollis. 

Ann Rehabil Med 2015; 39: 294-302.

The Center for Torticollis



Dot histogram of quantitative magnetic resonance imaging findings of the neck affected by congenital muscular torticollis (CMT) 

for both the non-surgical and surgical groups. 

Kim JW, Kim SH, Yim SY. 

Quantitative analysis of magnetic resonance imaging of the neck and its usefulness in 

management of congenital muscular torticollis. 

Ann Rehabil Med 2015; 39: 294-302.



To understand the encephalopathy of prematurity

Neglected CMT 



Consequences of neglected CMT 

A 52-year-old woman with LCMT 



Effectiveness of surgical release in patients with neglected congenital muscular  

torticollis according to age at the time of surgery

Ann Rehabil Med (in press)
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The Center for Torticollis

Kim HJ, Ahn HS, Yim SY. Effectiveness of surgical treatment for neglected congenital muscular torticollis: 

A systematic review and meta-analysis. Plast Reconstr Surg. 2015;136:67e-77e.
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