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Craniofacial Asymmetry in Congenital Muscular Torticollis Patients

- A Study using Cephalometry -

Dong Yeon Lee, M.D., Byung Wook Song, M.D., Tae-Joon Cho, M.D.,
In Ho Choi, M.D., Chin Youb Chung, M.D., and Won Joon Yoo, M.D.
Department of Orthopedic Surgery, Seoul National University College of Medicine, Seoul, Korea

Purpose: To propose an objective method for evaluating the craniofacial asymmetry in congenital
muscular torticollis patients, and to determine the correlation between the craniofacial asymmetry
and clinical parameters such as age and the limitation of neck motion.

Materials and Methods: Forty eight patients with congenital muscular torticollis, who underwent
cephalometry for an evaluation, were enrolled in this study. The craniofacial curvature on the coro-
nal plane, calvarial asymmetry, and mastoid process length were analyzed on the radiograph of the
cephalometry. These radiographic measurements were analyzed to determine the correlation bet-
ween the craniofacial asymmetry and clinical parameters.

Results: The craniofacial axis was tilted to the affected side by 5.2°42.8°. The skullbase axis was
tilted to the affected side by 2.6°t2.6°, and the mandible axis was tilted to the affected side by
1.0°t2.3°. The difference in the mastoid process length from the skullbase was 7.0%%8.5%. The
calvarial width from the vertical midline was 15.4%%11.6% larger in the affected side. In patients
older than 5 years, the mandibular tilting angle (p=0.017) and the length of the mastoid process
(p=0.007) were greater than those of the younger patients.

Conclusion: We proposed a new objective method for quantifying the craniofacial asymmetry in
congenital muscular torticollis patients. This method confirmed the patients to have an angular
deformity and asymmetry in the craniofacial bone.

Key Words: Congenital muscular torticollis, Cephalometry, Craniofacial asymmetry
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Table 1. Patients’ Data

Mastoid c :
. . o Orocess alvarial
A Difference Skylllbase Marjq|bular Crarjpfamal length asymmetry Skulbase  Mandibular
Patient Age Sex ¢Cted of n_eck fiting titing titing difference frolm asymmetry asymmetry
side motion angle angle angle from vefupal (%) (%)
(degree) (degree) (degree) (degree) midline
skullbase (%)
(%)

1 1 Male Right 0 0 0 -2.1 1.1 6.0 53 14

2 1 Male Left 45 0 23 8.7 -78 232 183 17.0

3 1 Male Right 60 24 05 43 00 36.9 290 24 4

4 1 Male Right 90 6.1 14 76 00 338 26.0 10.0

5 1 Female Right 100 14 -02 2 43 54 -48 -99

6 2 Male Left 0 -14 -3.3 47 -54 88 122 96

7 2 Male Left 25 78 6.1 92 -76 487 176 0.0

8 2 Male Right 50 0 -0.6 23 76 212 268 216

9 2 Male Right 50 23 05 26 89 30.2 311 193
10 2 Female Left 60 -07 -32 5 6.3 205 310 16.6
11 2 Male Left 65 37 09 55 33 118 150 150
12 2 Male Left 70 17 -26 94 00 155 292 133
13 2 Male Right 75 1 03 05 53 -11.9 -16.7 =227
14 3 Male Right 40 47 19 26 59 193 74 125
15 3 Male Right 15 -156 -16 356 20 02 2.3 =77
16 3 Male Left 40 1 04 37 51 129 124 1.4
17 3 Female Right 50 2.1 -14 56 38 18.0 156 51
18 3 Female Right 55 0 13 2 85 9. 122 -57
19 3 Female Right 80 22 -07 27 90 10.8 71 27
20 3 Male Right 80 6 37 35 82 234 49 38
21 3 Male Right 95 47 12 10.3 87 403 278 216
22 4 Male Left 65 41 09 6.5 101 172 122 99
23 5 Male Left 25 23 2 2 -4 1 36 -53 -6.0
24 5 Male Right 35 0 07 78 123 247 16.8 34
25 5 Male Right 50 0 02 49 77 16.5 137 -40
26 5 Female Right 110 08 12 14 147 57 10.8 17
27 6 Male Left 40 1 -2.1 42 18.8 15 128 97
28 6 Female Left 45 17 13 15 0.0 12.1 16.3 171
29 6 Male Right 50 41 07 58 -99 299 89 -57
30 6 Male Right 60 06 0 72 220 1.0 216 -09
31 6 Male Left 75 08 -04 6.4 75 17 154 76
32 7 Male Right 35 1 14 29 157 39 142 82
33 8 Male Right 40 11 39 8.2 284 253 235 -9.0
34 8 Male Left 45 6.4 3 44 -38 16.4 270 216
35 8 Male Right 50 3 02 938 150 56 50 -39
36 9 Male Left 30 11 82 7 87 323 43 37
37 10 Male Left 60 74 57 51 111 16,7 07 -7.0
38 10 Female Right 15 35 33 08 8.4 18 9.0 3.0
39 10 Male Right 20 26 18 75 92 18.4 121 -93
40 10 Male Left 50 51 38 72 52 57 -16 22
41 11 Male Left 60 49 04 7 -44 52 24 139
42 12 Female Right 50 12 12 6.2 146 245 216 46
43 12 Male Left 65 1 01 52 132 15 127 -2.1
44 13 Male Right 50 17 0.1 94 105 19 20 -123
45 14 Male Right 30 51 0 7 76 116 32 6.0
46 14 Male Right 50 46 19 6 316 104 43 -56
47 18 Male Left 0 48 24 6.9 57 136 233 142
48 18 Male Right 30 23 3.1 56 153 43 33 79
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Fig. 1. The cephalometry was taken in the posteroanterior o] z}o|7} 50° m]uto 7| 9 obHE W3
projection with the skull stabilized with a device that had & Akl 7t ] I5ter 0 S It
references of the external auditory meatus for standardization, = =T}, T v (calvarial asymmetry from

Fig. 2. Parameters evaluating the craniofacial asymmetry using cephalometry, (A) The angle between the horizontal meatus line (line
connecting bilateral external auditory meatus) and the horizontal petrous line (line connecting the bilateral upper margin of the petrous
part of the temporal bone) was defined as the skullbase tilting angle (arrow) and the angle between the horizontal meatus line and
the horizontal mandibular line (line connecting bilateral mandibualr angle) was defined as the mandibular tilting angle (arrow head). (B)
The angle between the vertical cranial line(line connecting the sagittal suture and the nasal septum) and the vertical facial line(line
connecting the nasal septum and the midline of two incisors of the mandible) was defined as the craniofacial tilting angle (arrow). (C)
The length of the mastoid process was measured from the upper margin of the petrous part of the temporal bone to the mastoid
process tip, The mastoid length difference ratio was calculated; the mastoid length of the normal side was subtracted from that of the
involved side and then divided by the length of the normal side, The result is expressed as a percentage parameter, (D) The horizontal
length of the skull was measured from a line passing the nasal septum, which is tangential to the horizontal meatus line to the margin
of the parietal bone, The difference in the cranial asymmetry length was calculated by subtracting the length of the normal side from
that of the involved side and divided by the length of the normal side, The result is expressed as a percentage parameter. (E) The
horizontal lengths of the skullbase and mandibular angle were measured from the vertical facial line to the margin of the petrous part
of the temporal bone and to the mandibular angle respectively, The skullbase asymmetry and the mandibular asymmetry were calculated
by subtracting the length of the involved side from that of normal the side and then divided it by the length of the normal side, The
result are expressed as percentage parameters, PB, petrous part of the parietal bone; EAM, External auditory meatus; MA, Mandibular
angle; NS, Nasal septum; MI, midline of two central incisor; MP, Mastoid process.
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Table 2. Case Analysis according to Age

Skullbase Mandibular  Craniofacial Ao Calvarial
fiing fiting ftiing plength asymmetry Skullbase Mandibular
angle angle angle difference Vgﬁ{g al asyr(r;/rr)]etry asyr(r;/rr;etry
(degres) (degree) (degree) from e ° 0
skulbase (%) midine (%)
Age<5 22+26" 01+£22 46+31 40+53 182+139° 146+124 77117
Age>5 30+26 17+21 57+24 100+100 129+87 107+86 20+88
p-value 0271 0.017 0.158 0.007 0114 0,203 0.060
*average+SD,
Table 3. Case Analysis according to Difference in Neck Motion
Mastoid .
, o Calvarial
Skullbase Mandibular Craniofacial rocess .
fiting titing fiting plength asymmetry Skullbase Mandibular
angle angle angle difference vferr(‘sir(T:]al asyr(r;;;etry asyr(r;/n;etry
(degree) (degree) (degree) from e ° °
skullbase (%) midiine (%)
Dr';fgg‘j;ce gOQeCK 07432 15428 48+30 5.8+9.4 149+118  118+82  57%90
Dﬂg{;ﬁfi‘gﬁ“ 2622 06418 54426 8.0+80 1574120  130£120  38%120
p-value 0.906 0178 0448 0.390 0834 0.705 0530
*average+SD,
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Table 4. Analytic Results between the 4 Groups using ANOVA

p-value
Skullbase tilting angle (degree) 0.544
Mandibular tilting angle (degree) 0.066
Craniofacial tilting angle (degree) 0.337
Mastoid process length difference from skullbase (%) 0,015
Calvaridal asymmetry from vertical midiine (%) 0.439
Skullbase asymmetry (%) 0.311
Mandibular asymmetry (%) 0.086

The results were analyzed by dividing the patients into four groups
according to age and the difference in neck ROM. The mean values
between 4 groups were compared,

= 7%$-(Table 4) +4&719] Zolgto] p=0,0162 £t
o] Aoj7k frol gt Ul o 27t vlaol A A1ol
U2 2 o3t Aol & B lthFig. 3). U Al &7
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4219 274 A WEAY A=A, wEAL A
A 543 A3 BE A ;oA kappa 227} 0.70 ]
L2 A (reproducibility)o] waa AT



Mastoid process length difference

Ratio to unaffected side (%)

0 |{_| T T T

Group | Group Il Group llI Group IV

Fig. 3. Difference in the length of the mastoid process length
between the 4 groups. The results were analyzed by dividing the
patients into four groups according to age and the difference in
neck motion,
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