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Background /Purpose: T h e m ain o bjectiv es of this stu d y w ere
to d efin e th e clinical p atterns a n d ch aracteristics of co n g e ni-
tal m uscular torticollis (C M T) prese nte d in th e first y ear of life
a n d to stu d y th e o utco m e of differe nt treat m e nt m eth o ds.

Methods: T his is a prosp ectiv e stu d y of all C M T p atie nts see n
in 1 ce nter o v er a 12-y ear p erio d w ith u nifor m recordin g
syste m , assess m e nt m eth o ds, a n d treat m e nt protocol.

Results: Fro m a total of 1,086 C M T infa nts, 3 clinical su b-
gro u ps of stern o m astoid tu m or (S M T; 42.7%), m uscular
torticollis (M T; 30.6%), a n d p ostural torticollis (P O S T; 22.1%)
w ere id e ntifie d. T h e S M T gro u p w as fo u n d to prese nt earlier
w ithin th e first 3 m o nths a n d w as associate d w ith hig h er
incid ence of breech presentatio n (19.5%), difficult lab or (56%),
a n d hip d ysplasia (6.81%). S e v erity of li m itatio n of p assiv e
n eck rotatio n ra n g e (R O T G p) w as fo u n d to correlate sig nifi-

ca ntly w ith th e prese nce of S M T, big g er tu m or size, hip
d ysplasia, d e gree of h ea d tilt, a n d cra niofacial asy m m etry.

Conclusions: A total of 24.5% of th e p atie nts w ith initial
d eficits of p assiv e rotatio n of less th a n 10° sh o w e d excelle nt
a n d g o o d o utco m e w ith activ e h o m e p ositio nin g a n d sti m ula-
tio n pro gra m . T h e re m ainin g cases w ith rotatio n d eficits of
o v er 10° a n d treate d w ith m a n u al stretchin g pro gra m sh o w e d
a n o v erall excelle nt to g o o d results in 91.1% w ith 5.1%
re q uirin g su bse q u e nt surgical treat m e nt. T h e m ost i m p orta nt
pro g n ostic factors for th e n ecessity of surgical treat m e nt
w ere th e clinical su b gro u p, th e R O T G p, a n d th e a g e at
prese ntatio n (P ! .001).
J Pe diatr S urg 35:1091-1096. C o p yrig ht ! 2000 b y W.B.
S a u n d ers C o m p a n y.

IN D E X W O RD S: Torticollis, o utco m e.

TORTICOLLIS in Latin means twisted neck and was
first defined by Tubby in 1912 as ‘‘A deformity,

either congenital or acquired, characterized by lateral
inclination of the head to the shoulder, with torsion of the
neck and deviation of the face.’’1 The term congenital
muscular torticollis has been used by various investiga-
tors2-8 to denote a neck deformity primarily involving
shortening of the sternomastoid muscle that is detected at
birth or shortly after birth. This clearly should be
differentiated from many other congenital and acquired
types of torticollis such as congenital cervical vertebral
anomalies, posttraumatic infections and inflammation of
adjacent structures, neoplastic conditions, and miscella-
neous types of structural and functional neurological
causes. In infants with torticollis, the head typically is
tilted toward the side of the affected muscle and rotated
toward the opposite side. In many cases, a mass or tumor
can be palpated in the involved muscle. Skull and facial
asymmetry or plagiocephaly also may be present. Al-
though a combination of various theories has been
proposed, the true etiology of torticollis remains uncer-
tain. Among them is birth trauma, which proposed that
congenitally shortened sternomastoid muscle was torn at
birth with the formation of a hematoma, which then
underwent fibrous contracture.9 The ischemic hypothesis
postulated that venous occlusion produced ischemia in
the sternomastoid muscle.10 Intrauterine malposition was
considered a possible etiology.3,11 Other hypotheses are

the hereditary hypothesis, neurogenic theory, and the
infection theory.7,12 One of the latest hypotheses proposed
that the condition could be the sequel of an intrauterine or
perinatal compartment syndrome.13
Macdonald further divided the congenital muscular

torticollis (CMT) into sternomastoid tumor group (SMT)
and those with tightness of the sternocleidomastoid
muscle (SCM) but no clinical ‘‘tumor’’ as muscular
torticollis (MT).8 Postural torticollis (POST) was used to
describe those congenital torticollis with all the clinical
features of torticollis but with no demonstrable tightness
nor tumor of the sternomastoid muscle.6 However, such
distinction of postural torticollis from the CMT was not
made clearly in the literature and in most series the term
CMT would include all these 3 groups. To facilitate
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comparison with the literature, such synonymous descrip-
tion was adopted in this study.
The reported incidence of torticollis varied from 0.3%

to 1.9%.1,4,5,14-16 Treatment includes observation, applica-
tion of orthosis, active home exercise program, gentle
manual stretching, vigorous manual myotomy, and vari-
ous types of surgical procedures. There are a number of
inherent problems when one reviews the literature of the
past 100 years. Most series are historical series based on
small numbers over long period of time. Most studies
include mixed clinical group of early and late presenta-
tion cases without clear indications for treatment nor
standard subjective nor objective assessment methods.As
a result, the conclusions based on the condition and the
outcome of treatment are not comparable among the
different series.
The current study is a prospective study of all CMT

patients seen in 1 center over a 12-year period with a
uniform recording system and assessment methodology.
This study is an extension of 1 of our previous studies14
with larger number of patients, many longer follow-up
periods, and more detailed outcome analysis with a
special scoring system. The main objectives were to
define the clinical patterns and characteristics of CMT in
infants presenting in the first year of life using standard
grouping and assessment methods and to use this as a
basis to study the outcome of a well-defined treatment
protocol.

M ATERIA LS A N D M ETH O D S

All patients less than 1 year of age with torticollis treated in the
special Children’s Torticollis Clinic center from 1985 to 1997 were
included in the study. Patients with acute torticollis, congenital anoma-
lies of the cervical spine, spasmodic torticollis, and other forms of
neurogenic, ocular, and organic torticollis were excluded from the
study. The following information was recorded: sex, the age at
presentation, the side of the torticollis, birth history and obstetric data,
presence of hip dysplasia, associated spinal and musculoskeletal
anomalies, the presence of head tilt and craniofacial asymmetry, the
limitation of range of motion of the neck in rotation, and side flexion as
compared with the normal side. All the data were analyzed indepen-
dently by one of the authors.

Clinical Groups of Congenital Muscular Torticollis
All the cases of congenital torticollis were subdivided into the

following 3 clinical groups: (1) SMT group with definite presence of
clinically palpable sternomastoid ‘‘tumor,’’ (2) MT group—muscular
torticollis group without palpable or visible tumor but with clinical
thickening or tightness of the sternomastoid muscle on the affected side,
and (3) POST group—a third group without features of the above 2
groups; most patients in this group had postural head tilt or late-onset
ocular torticollis.

Measurement of Limitation of Range
of Motion of the Neck
Range of motion of the neck was measured using the arthrodial

protractor with the baby or child in the supine position, with the

shoulder stabilized and the head and neck supported by the examiner
over the edge of the examination couch so that the neck is free to rotate
and move in all directions (Fig 1). This position also would allow a
detailed examination of the neck and the whole SM muscle from the
origin to the clavicular and sternal insertion. Clinical experience
suggested that the rotation element (ROT) is easier to measure with
good interexaminer reliability and is thus preferred by therapists to side
flexion.14,17 The passive range of motion of neck were assessed and
compared with the normal side. The limitations in passive ROT were
recorded for data analysis and were subclassified into 4 subgroups
according to the severity of passive neck ROT deficits: ROTGp I, no
actual ROT limitation; ROTGp II, ROT limitation of less than or equal
to 15°; ROTGp III, ROT limitation of 16° to 30°; ROTGp IV, ROT
limitation of more than 30°.

Fig 1. (A,B) Proper positioning of the neck for examination and
measurement of passive rotation. (C) Arthrodial protractor.
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Age Groups
For demographic and epidemiological study, the time of presentation

of all the patients were grouped into those presenting before the age of 1
month, from 1 to 3 months, 3 to 6 months, and 6 months to 1 year.

Treatment Protocol
Home treatment group. For cases of minimum deficits of passive

rotation of less than 10°, an active home stimulation exercise and
positioning program were used. A standard brochure and a set of slides
to illustrate the home program were used to enhance the instructions and
training of the caretaker. The accuracy of the home exercises was
confirmed and checked by the author at regular intervals. The end point
of treatment was the attainment of full or less than 5° of limitation of
passive rotation of the neck.
Manual stretching group. The indications for manual stretching are

for patients who have obvious CMT and are less than 1 year old with
deficits of passive rotation of the neck of more than 10° irrespective of
the clinical groups.
Manual stretching was done by properly trained and experienced

physiotherapists with a standardized program 3 times per week.
Treatment duration was defined as the time between the initial
assessment and the time that full passive rotation of the neck was
regained or when there was no further improvement shown after more
than 6 months of treatment.
Surgical treatment group. The indications for surgery were for

patients with significant head tilt and deficits of passive rotation and
side flexion of the neck greater than 10° to 15° and the presence of tight
band or tumor in the SCM. They either have not responded to or
improved additionally after at least 6 months of physiotherapy manual
stretching. For the majority of patients a uniform method of distal
unipolar open release and partial excision of the clavicular and sternal
heads of the sternomastoid muscle was done. Postoperatively, an
intensive program of physiotherapy was prescribed that included scar
treatment, maintenance of full passive range of motion of the neck, and
active strengthening exercise for a period of 3 to 4 months.

Follow-Up Assessments
All patients were followed up regularly in the Torticollis Clinic with

detail documentation of the head tilt, active and passive range of motion
of rotation and side flexion of the neck, facial asymmetry, size of the
tumor and time of disappearance of tumor, and treatment duration. For
the operated group, the details of the operations, postoperative progress,
and complications were noted.At the final assessment the overall results
were graded by a scoring system based on both subjective and objective
criteria and grouped as excellent, good, fair, and poor, respectively
(Table 1). In this study the subjective score was based on interviewing
the parents at the final assessment and inquiring about the overall
cosmetic and functional results of the patient by an independent
observer.

Statistical Analysis
Chi-square tests and Kruskal-Wallis test were used to assess possible

association between the variables observed, in particular for patients
with various degrees of ROT limitation in neck range, the different age
presentation groups, and the different clinical groups of SMT, MT, and
POST. Multivariate stepwise logistic regression was used to assess the
confounding risk factors for operation. SPSS forWindows (Release 9.0,
SPSS Inc, Chicago, IL), and StatXact (Version 2.05, CYTEL Software
Corporation, Cambridge, MA) statistical software were used in the
analyses. The level of significance was set at 5% in all comparisons, and
all statistical testing was 2 sided.

RE S U LT S

From a total of 1,203 patients evaluated and followed
up in the period of 1985 to 1997 with a mean follow-up of
3.5 years (range follow up of 1.5 to 13 years), a total of
1,086 cases seen before the age of 1 year were included in
this study.

General Overall Clinical Findings
From the total number of 1,086 cases there were 434

girls and 652 boys with a ratio of 2:3. The mean gestation
period was 39 weeks with a SD of 1.76 weeks. The mean
birth weight was 3.2 kg ranging from 1.2 to 4.5 kg.
A total of 119 cases (13.00%) had breech presentation

and another 15 (1.6%) with presentations other than that
of the usual vertex presentation. The mode of delivery
was summarized in Table 2.
Hip dysplasia diagnosed clinically and confirmed

ultrasonographically was found in 4.1% of patients.
Congenital spinal anomalies were found in 0.2%, and
other musculoskeletal anomalies including varus toes,
metatarsus adductus, postural and structural talipes equino-
varus, and calcaneal valgus foot were found in 6.5% of all
cases.
Craniofacial asymmetry of various degrees (mild,

moderate, and severe) was found in 90.1% of patients
(65% mild and 23.4% moderate) at first presentation.
Clinically, they presented commonly with flattening of
the occiput contralaterally and depression of the malar
prominence ipsilaterally. Those with severe craniofacial
asymmetry also would have downward displacement of

Table 1. Scoring Sheet for Overall Results

O v erall Results
Excelle nt
(3 p oints)

G o o d
(2 p oints)

Fair
(1 p oint)

Po or
(0 p oints)

R O T d eficits (d e grees) !5 6-10 11-15 "15
Sid e flexio n d eficits (d e grees) !5 6-10 11-15 "15
Cra niofacial asy m m etry N o n e M ild M o d erate S e v ere
Resid u al b a n d (n o, lateral, cleid o, stern al) N o n e Lateral Lateral, cleid o Cleid o, stern al
Hea d tilt (n o, m ild, m o d erate, se v ere) N o n e M ild M o d erate S e v ere
S u bjectiv e assess m e nt b y p are nts (cos m etic a n d fu nctio n al) Excelle nt G o o d Fair Po or
O v erall scores 16-18 12-15 6-11 !6
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the ear, eye, and mouth on the affected side. Head tilt was
observed in all patients.

Clinical Groups
There were 515 cases of SMT (47.2%), 334 MT

(30.6%), and 241 (22.1%) POST cases (Table 2). The
torticollis occurred in the left side in 53% and right side in
47.0% with no statistical significant difference in all the 3
groups.
Breech presentation occurred in 19.5% of the SMT

group, significantly higher than the other groups (#2
Exact test, P ! .001; Table 2). For the mode of delivery,
the SMT group differed significantly from the other 2
groups in having a much higher rate of forceps delivery
and vacuum extraction (#2 Exact test, P ! .001; Table 2).
Hip dysplasia was found in 6.8% of the SMT group

and only in 1.9% of the MT group and 0.9% of the POST
group (#2 Exact test, P ! .001). Head tilt, craniofacial
asymmetry also were present in a much higher rate and of
more severe nature in the SMT group when compared
with the other 2 groups.
For the SMT group the ‘‘tumor’’ was found clinically

in the lower third of the sternomastoid muscle in 35%,
middle third in 40.4%, upper third in 11.9% and over the
whole muscle in 12.6%. The size of the sternomastoid
tumor ranged from less than 1 cm (26.3%) to 4 cm in
diameter with over 70% bigger than 2 cm.

Age at Presentation
From the 1,086 cases, 21.4% presented to the clinic

within 1 month after birth and another 40.1% from 1 to 3
months. On more detailed breakdown, the SMT cases
presented much earlier (Table 2). The differences be-
tween the 3 clinical groups were statistically significant
(#2 Exact test, P ! .001). The mean age of presentation
was found to be 43.8 days in the SMT group, 106 days in
MT, and 149 days in POST group indicating that the SMT
group was found earlier than the other 2 groups (Kruskal-
Wallis test, P ! .001).

Limitation of Range of Rotation of the Neck
Of the 4 ROT groups, the most severe group, ROTGp

IV, ie, with rotation limitation of over 30°, 95.8% were
found in the SMT group (Table 3).
The ROTGp III and IV also were found to be

associated with higher rate of breech presentation, as-
sisted deliveries, and hip dysplasia (Table 3). All these
associations were statistically significant (#2 Exact test,
P ! .001). The age at presentation was found to be earlier
in the ROTGp III and IV cases. There also was a
statistically significant correlation between the ROTGp
III and IV with the severity of head tilt and craniofacial
asymmetry.

Results of Treatment
According to the criteria and treatment protocol, 266

patients (24.5%) received active treatment at home, and
820 patients (75.5%) received manual stretching therapy.
The mean follow-up of the patients was 4.5 years with a
range from 1.5 years to 13 years.
Of the 266 cases with minimal limitation of rotation

and side flexion ($10°) and treated with active treatment
program at home, no deterioration was detected. The
breakdown of the patients showed that 24.2% belonged to
the SMT group, 17.6% to the MT group, and 58.1% to the
POST group. Of all the cases, 5% were changed to the
manual stretching group when no improvement was seen
within 4 weeks after the start of treatment. They all had
excellent results at the final assessment. No patient
required surgical intervention at the final assessment.
The majority of the 820 cases treated with manual

stretching program belonged to the SMT group (55.1%),
followed by MT (33.6%) and POST (11.3%). Most cases
treated with manual stretching showed progressive im-
provement of the range of side flexion, rotation, the head
tilt, the craniofacial asymmetry, and a decrease in the
tumor size in the SMT group. The overall mean duration
of treatment with physiotherapy was 118 days (3.9
months). The differences of duration of treatment be-
tween the different ROT groups were significant (Kruskal-
Wallis test, P ! .001; Fig 2).
The overall final outcome scores for the manual stretch

group were excellent and good in 91.1%. Additional
breakdown of the results showed that the percentage of
fair to poor results was 1% in the POST group, 6.2% in

Table 2. Clinical Groups Versus Mode of Delivery
and Age at Presentation

S M T M T P O S T

N o. of su bjects (%) 515 (47.2) 334 (30.6) 241 (22.1)
M o d e of D eliv ery (%)

Vacu u m 31.2 19.5 11
Cesarea n sectio n 17.7 20.5 24.2
F orce p 6.2 4.6 4.9

A g e at Prese ntatio n (%)
!1 m o 36.1 12 2.9
1-3 m o 56.5 33.5 14.1
3-6 m o 6.4 38.3 57.7
6-12 m o 1 16.2 25.3

Table 3. ROT Grouping Versus Clinical Groups
and Percentage of Hip Dysplasia

S M T (%) M T (%) P O S T (%) Hip D ysplasia (%)

R O T G p I (0°) 31 (6.1) 89 (26.7) 158 (65.6) 0
R O T G p II (!15°) 136 (26.7) 147 (44) 77 (32) 2.94
R O T G p III (16-30°) 233 (45.3) 93 (27.8) 6 (2.5) 5.94
R O T G p IV ("30°) 114 (22.2) 5 (1.5) 0 (0) 10.92
Total (100) (100) (100)
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the MT group, and 12.2% in the SMT group (#2 Exact
test, P ! .001). Multivariate analysis with the stepwise
logistic regression model showed the confounding risk
factors for operation as the late age at presentation group
(P ! .003), the clinical type (SMT; P % .0124), and the
ROTGps III and IV (P % .0006). No cases of the POST
group need surgical intervention.

DIS C U S SIO N

The overall incidence of CMT from our previous study
of over 250,000 infants was found to be 1.3%.14 The
current series differed from that of the literature in many
aspects. First, we use a uniform classification system to
subdivide the CMT patients into 3 clinical groups—those
with SMT, the group with MT, and the POST groups.
From the detailed analysis of the 1,086 cases presented
early in the first year, the SMT group was the largest
group (47.2%), a finding comparable with study by
Canale et al2 who reported that one third of their patients
treated for CMT had a history of pseudotumor of infancy.
SMTwas found in this series to be associated with earlier
clinical presentation, much higher incidence of breech
presentation, vacuum extraction, and incidence of hip
dysplasia.
Secondly, to quantitatively document the severity of

the torticollis this series has used the limitation of rotation
of the neck as the objective index assessment. The normal
range of rotation in infants is about 110° rather than the
often thought 90°. It is important to stress that the passive
rotation only can be measured properly in the manner
described above in the Methodology section. Such mea-
surement was based on an interexaminer reliability study
similar to that reported by Cheng and Au14 and Binder et
al.17 In addition the study also showed that the intraclass
correlation coefficient was 0.789 (P ! .001) indicating a
good correlation between rotation and passive side flex-

ion. Hence, in this study the passive ROT was use alone
for measurement of neck range in torticollis. It was clear
from the results that the ROTGp IV, ie, those with
limitation of over 30° had a significantly higher correla-
tion with breech presentation, vacuum extraction rate,
craniofacial asymmetry, head tilt, and earlier presenta-
tion. A total of 95.8% of the ROTGp IV were found in the
SMT group in strong contrast to the POST group in which
97.5% of the cases were in the ROTGp I or II. For the hip
dysplasia 0% occurred in the ROTGp I in contrast to
5.9% in the ROTGp III and 10.92% in the ROTGp IV
(P ! .0001) a finding similar to that of Binder et al17 in
1987. In the literature, hip dysplasia was reported in 8%
to 20%.18-20 However, these papers made no further
breakdown according to the severity of the torticollis. It
should be noted that the presence of tumor is not always
associated with a reduction in neck range. In fact, 6% of
the SMT group fell into ROTGp I with no actual decrease
in rotation of the neck.
The POST group in this series (22.1%) represented

cases with signs of head tilt and minor or no actual deficit
in the passive rotation. They resembled the group of
postural torticollis as suggested by Hulbert.6 The signs of
transient head tilt probably could be secondary to abnor-
mal fetal position without structure alteration in the
sternomastoid muscle. The MT group behaves similarly
to the SMT group and could represent a less severe group.
Although it is well accepted that late cases with a

definite tight band of the SCM should be treated opera-
tively, there is no clear consensus on the management of
early cases. Despite the controversies, manual stretching
still is the most commonly practiced treatment for SMT
and MT with reported good success rates varying from
61% to 85%.2,4,5,6,11,17,21-24 In this series, the treatments
were divided into 3 groups as defined in the treatment
protocol. A total of 24.5% of the CMT patients with
deficits of rotation of the neck of less than 10° were
treated with active home positioning program with uni-
formly good results with the exception of 5% of the
patients who were changed to the manual stretching
group with ultimate excellent to good results. A total of
75.5% (820 case) with initial limitation of passive
rotation of over 10° were treated with manual stretching
program in a standard protocol for a mean duration of 3.9
months with an overall final outcome of 91.1% excellent
to good results. The SMT group had 12.2% fair to poor
results and 7.6% necessitating surgery later. The MT
group had better overall result of 6.2% poor to fair
outcome and 3.1% with resultant surgery. The POST
group had excellent result, and no case require surgery.
Multivariate analysis also has shown clearly that the most
important prognostic factors for surgical treatment were
the more severe ROT group, the clinical type, and late
age of presentation (P % .0006 to .012).

Fig 2. Sternomastoid tumor torticollis at age 3 months treated
with manipulation stretching. (B) Follow-up at 4 years showing
excellent improvement of craniofacial asymmetry and no residual
torticollis.
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For patients that had significant residual limitation of
rotation after manual stretching for up to 6 months,
surgical treatment is recommended. In patients operated
on at age 6 months to 2 years of age, excellent results can
be achieved by unipolar lower pole transverse incision,
excision of 1 cm of the sternomastoid tumor, careful
release of all tight fascia bands, followed by an intensive
postoperative physiotherapy stretching program for up to
3 months. In all the surgical cases, facial asymmetry
showed significant progressive improvement with mild
residual asymmetry found in less than 30% at the final
assessment.25
The results of this study showed much better overall

results with very low operation rate than most series.2,4-
6,11,15,17,21-24 This may be because of the fact that there is a
clear treatment protocol and all manual stretching con-

ducted by trained physiotherapists rather than by parents
as practiced in other studies. In addition, the majority of
patients in this series presented early in the first few
months of life, and treatment can be started relatively
early and monitored carefully in the special torticollis
clinic.
Although the clinical grouping of POST, MT, and SMT

may just reflect a spectrum of severity of CMT, the results
of this study have shown convincingly that such grouping
and assessment technique has definite clinically signifi-
cant diagnostic and prognostic value and could provide a
good basis for more rational study of the problem.

A CK N O W LE D G M E N T

The authors thank W. Sung for her help in the statistical analysis of
this study.

REFERE N CE S

1. TubbyAH: Deformities, vol 1 (ed 2). London, EnglandMacmillan
1912, p 56
2. Canale ST, Griffin DW, Hubbard CN: Congenital muscular

torticollis. J Bone Joint Surg [Am] 64-A:810-816, 1982
3. Chandler FA, Altenberg A: ‘‘Congenital’’ muscular torticollis.

JAMA125:476-483, 1944
4. Colonna PC: Congenital torticollis. Virginia Medical Monthly

53:794-796, 1927
5. Coventry MB, Harris LE: Congential muscular torticollis in

infancy: Some observations regarding treatment. J Bone Joint Surg
[Am] 41-A:815-822, 1959
6. Hulbert KF: Congenital torticollis. J Bone Joint Surg [Br]

32:50-59, 1950
7. Lidge RT, Betchtol RC, Lambert CN, et al: Congenital muscular

torticollis—Etiology & pathology. J Bone Joint Surg [Am] 39-A:1165-
1182, 1957
8. Macdonald D: Sternomastoid tumor and muscular torticollis. J

Bone Joint Surg [Br] 51-B:432-443, 1969
9. Whitman R: Observations on torticollis, with particular reference

to the significance of the so-called haematoma of the sterno-mastoid
muscle. Trans Am OrthopAssn 4:293-307, 1891
10. Middleton DS: The pathology of congenital torticollis. Br J Surg

18:188-204, 1930
11. Jones PG: Torticollis in infancy and childhood. Springfield, IL,

Charles C. Thomas, 1968, pp 3-16
12. Engin C, Yavuz SS, Sahin FI: Congenital muscular torticollis: Is

heredity a possible factor in a family with five torticollis patients in
three generations? Plastic Reconstr Surg 99:1147-1150, 1997
13. Davis JR, Wenger DR, Mubarak SJ: Congenital muscular

torticollis: Sequela of intrauterine or perinatal compartment syndrome.
J Pediatr Orthop 13:141-147, 1933

14. Cheng JC, Au AW: Infantile torticollis: A review of 624 cases. J
Pediatr Orthop 14:802-808, 1994
15. Ling CM, Low YS: Sternomastoid tumor and muscular torticol-

lis. Clin Orthop 86:144-150, 1972
16. Suzuki S, Yamamura T, Fujita A: Aetiological relationship

between congenital torticollis and obstetrical paralysis. Int Orthop
8:175, 1984
17. Binder H, Eng GD, Gaiser JF, et al: Congenital muscular

torticollis: Results of conservative management with long term fol-
lowup in 85 cases. Arch Phys Med Rehabil 68:222-225, 1987
18. Hummer CD Jr, MacEdwen GD: The coexistence of torticollis

and congenital dysplasia of the hip. J Bone Joint Surg [Am] 58:1255,
1972
19. Iwahara T, Ikeda A: On the ipsilateral involvement of congenital

muscular torticollis and congenital dislocation of the hip. J Japanese
OrthopAssn 35:1221, 1962
20. Walsh JJ, Morrissy RT: Torticollis and hip dislocation. J Paediatr

Orthop 18:219-221, 1998
21. Emery C: The determinants of treatment duration for congenital

muscular torticollis. Phys Ther 74:921-929, 1994
22. Ferkel RD, Westin GW, Dawson DG, et al: Muscular torticollis:

A modified surgical approach. J Bone Joint Surg [Am] 65:894-899,
1983
23. LeungYK, Leung PC: The efficacy of manipulative treatment for

sternomastoid tumour. J Bone Joint Surg [Br] 69:473-478, 1987
24. McDaniel A, Hirsch BE, Kornblut AD, et al: Torticollis in

infancy and adolescence. Ear Nose Throat 63:478-487, 1984
25. Cheng JCY, Tang SP: Outcome of surgical treatment of congeni-

tal muscular torticollis. Clin Orthop 362:190-200, 1999

1096 CHE N G ET A L

Elizabeth Weiss



