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[ Abstract] Objective To explore the impact of manual stretching on the size changes of sternomastoid

(SCM) tumor in congenital muscular torticollis (CMT). Methods Between May 2017 and May 2019, retro-
spective review was conducted for 209 CMT children with SCM tumor. There were 132 males and 77 females, re-
spectively. The side of involvement,the first visiting age and the initial long diameter, short diameter and cross
section area of the SCM tumor were compared between sexes. Three visits were recorded in 209 patients, of
whom 71 had four visits. The long diameter,short diameter and cross section area of the SCM tumor were com-
pared between different visits. According to the age at visiting, 141 cases were 1 month old,67 cases were 2
months old,91 cases were 3 months old,51 cases were 4 months old,49 cases were 5 months old,58 cases were
6 months old,32 cases were 7 months old,39 cases were 8 months old,22 cases were 9 months old, 16 cases
were 10 months old, 11 cases were 11 months old,118 cases were 12 months old,and 15 cases were older than
12 months old. The long diameter,short diameter and cross section area of the SCM tumor were compared be-
tween different age. The patients were divided into three groups according to the age when ultrasound demon-
strated the tumor disappeared. Group [ :< 6 months; Group II : >6 months; Group III : Still not disappeared
at the final follow up. The demographic information, the initial long diameter, short diameter and cross section
area of the SCM tumor and the total follow up time were compared within three groups. Results Initial long
diameter, short diameter and cross-section area were (28.8 £5.6)mm, (12.5 £2.4)mm and (288.5 +£94.9)
mm’ respectively. No gender differences existed in initial visiting age [ (37.2 £19.1) ws. (37.7 £20.2) day,
P =0.669] ,initial long diameter [ (29.0 £5.6) vs. (28.6 £5.6)mm,P =0.818 ] ,short diameter [ (12.6 =
2.4) vs. (12.2 £2.3)mm, P =0. 640 Jor cross-section area [ (293.5 £96.8) vs. (280.0 £91.0) mm*,P =
0.458]. Long diameter [ first time (28.9 £5.6) ,second time (17.1 +14.0) ,third time (5.9 +11.4) ,fourth
time (1.0 +5.2)mm,P <0.001 ], short diameter| first time (12.4 +2.4) second time (7.1 =5.8), third
time (2.4 £4.7) ,fourth time (0.4 +2.3)mm, P <0.001 Jand cross section area][ first time (288.1 +94.4) ,
second time (157.6 +146.4) , third time (52.1 +109. 1), fourth time (9.4 £53.7) mm’, P <0. 001 ] de-
creased gradually with elapsing visiting time and age. And 40. 3% of tumors disappeared until an age of 6
months and this ratio spiked to 94.3% at Month 12. No differences existed in initial visiting age [ ( (36.0 +
18.9) wvs. (38.4 £20.6) vs. (37.1 £14.0)day,P =0.701 ] ,left/right involved side[ 36 : 46,49 : 56,10 :
11,P =0.918 Jor initial long diameter [ (28.5 +5.4) vs. (28.7 £5.8) ws. (30.7 £5.0) mm, P =0. 286 | a-
mong three groups. Meanwhile ,short diameter[ (11.9 £2.3) vs. (12.6 £2.3) ws. (13.6 £2.4) mm, P =
0.007 ] and cross-section area [ (273.5 £90.6) vs. (291.3 +94.4) vs. (335.0 £98.5) mm*, P =0. 027 ] dif-
fered statistically among three groups. Gender ratio ( male : female) increased from group [ to group Il (48 :
35,68 : 37,16 : 5). However,the difference was insignificant (P =0.277). Group Il had greater initial short
diameter [ (13.6 +2.4) vs. (11.9 +2.3)mm, P <0. 05 ] and cross section area| (335.0 £98.5) vs. (273.5
490.6)mm’, P <0.05]than Group [ and yet shorter follow-up time [ (6.9 £2.3) vs. (10.7 +3.1)m,P <
0.05 Jthan Group II . Average age of disappearing tumor was greater in boys and that in girls [ (8.7 +4.4) uvs.
(7.5+3.3)m,P <0.05]. Conclusions More than 90% of SCM tumors in CMT children may disappear
within an age of 1 year if manual stretching is initiated within 3 months. Tumors disappear later in boys than
girls. The dynamic process of SCM tumor may be evaluated more accurately after improving health tutoring and
boosting follow-up compliance.

[ Key words] Congenital Muscular Torticollis; Sternomastoid Tumor; Surgical Procedures, Operative;

Child
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Table 1 Comparison of baseline profiles of SCM tumor between genders
ron M (1) ?‘7]}’2 H i %ﬂ?@ﬁ%fﬁﬁ %D?@‘ikﬁﬁ ?Bi?:@,ﬂﬂﬁﬁﬁﬁ

AW W (521,d) (5 £5,mm) (5 £5,mm) (3 2., mm?)
B (n=132) 62 69 1 37.2+19.1 29.0£5.6 12.6 £2.4 293.5 +£96.8
1 (n=177) 33 44 0 37.7+£20.2 28.6 £5.6 12.2£2.3 280.0 +£91.0
18 - -0.192 0.470 1.166 1.040
P1{H 0.726 0.669 0.818 0.640 0.458

£ CMT S RPENPERIST; SCM. izl 2L~ AURIARSR ] Fisher FERAMEAR 0L AT 20 18] LA, X B B9 ge HHE

F2 AKIH BRI AYE CMT LY SCM RS HUEAL (v £ 5)
Table 2 Changing of SCM tumor parameters with different visiting orders(x +s)

Iy A% (mm) 4% (mm) BT AR (mm® )
1R (n=209) 28.9+5.6 12.4 £2.4 288.1+94.4
2 K (n=209) 17.1 +14.0* 7.1+5.8* 157.6 +146.4"
553 W (n=209) 5.9+11.4° 2.4+4.7" 52.1+109.1°
4w (n=T1) 1.0+£5.2°¢ 0.4£2.3° 9.4 £53.7°¢
F{H 329.260 356.030 281.740
P1{g <0.001 <0.001 <0.001

EOCMT S RMENERIST; SCM. BIiFL2L; K S5 1 YORIBEMIL, 2 RAGI 2 MUK S8 2 SORBH ML, 2R A%

FE REEEE 3 WS, 2R A G E X



el
=)

2. RBR/NJLSMEL SR 2024 4 10 A% 23 %55 1088 J Clin Ped Sur, October 2024, Vol.23, No.10 ||| NGTTGE

l

i

i

I\
i
\"
| |

AN D

:
7

;

1
i
l
!I
)

| L
i
i

s

fiE
7
|

b=
wredl

F A ARt L, AL R N, M2 A K AR 36 mm KA 13 mm; B4 A% AHHC AR 24 mm 4% 10 mm; C:
%, B /RTINS D11 AHEE 4 Wil ; E:17 ARG S Wik
1 CMT SBJLEWSAHIRITE B G A SCM i fhid 72

Fig. 1 Changing process of sternomastoid tumorafter manual stretching
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®3  CMT EILARELS H W SCM R SHCE (x £5)

Table 3 Changing process of SCM tumor parameters with different visiting months (x +s)

iz A ) A2 (mm) 42 (mm) B (mm® )
1(n=141) 28.4 £6.6 12.3+2.7 284.3 +100. 1
2(n=67) 28.3 6.5 12.4 £2.9 287.5 +104.7
3(n=91) 21.2 +12.5° 8.7 £5.1° 192.7 +131.5°
4(n=51) 18.6 £13.6 7.8%5.7 173.0 £146.9
5(n=49) 16.2 +14.7° 6.7+6.1 152.3 +159.9
6(n=58) 9.2+13.6 3.8£5.6° 85.0 +132.7°
7(n=32) 13.0 £14.7 4.8 £5.5 109.5 +135.2
8(n=39) 6.2 +11.2¢ 2.5+4.7¢ 51.9 £106.0¢
9(n=22) 6.011.2 2.6£5.0 52.9 £107.7
10(n=16) 5.9+12.8 2.6£5.6 64.3 +145.4
11(n=11) 4.3+9.6 1.8+4.3 35.0 +86.3
12(n=118) 1.727.0 0.7+2.8 15.7 £65.7
>12(n=15) 0.020.0 0.00.0 0.0=0.0
FA8 56. 640 63.110 48.360
P1{H <0.001 <0.001 <0.001

EOCMT S RHENERIST; SCM: BB L; RS 2 AWMAMIEL, 2R A G F R "R 4 AU, 298 553 X
fREH S AIAMIL, ZERAGIFE L KRS T ARAML, 2R A S #E X

F4  CMT EILTEA R A A 8 SCM A 5K 2k 9 N IVRFIE B S S 4R
Table 4 Comparison of demographic profiles and SCM tumor parameters among three groups
LUCETRoS
R AR

(% +s,mm?)

Fr felti WMZHE ek Pigadibis
(#) () (x£s,d) (x+s,mm) (x+s5,mm)

B 77 6]

sy % ETIE

<6 PHFRIERLA( 1 41) 83 48/35 36/46 36.0+18.9  28.5=%5.4 11.9£2.3 273.5 +90.6 8.3+3.6
>6 MHPIURERA(TH) 105 68/37 49/56 38.4+20.6 28.7+5.8 12.6 2.3 291.3+94.4  10.7 £3.1°

RIKHEVIATE R (M4) 21 16/5 10/11 37.1+14.0  30.7 5.0 13.6 £2.4° 335.0+98.5*  6.9£2.3"
giitt X* =2.661 x> =0.177 F=0.356 F=1.261 F=5.029 F=3.680 F =19.580
P14 0.277 0.918 0.701 0.286 0.007 0.027 <0.001
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Fig.2 Type B ultrasonography of CMT children indicated that

proportion of SCM mass disappeared with age of treatment
Wit

FRIE I RIS RG22 5%, BT CMT 953 H
SCM Ay B A JLPA A S e 348, Hor SCM A B A d
JpEe UL, 5 T CMT LI 47. 2% ~96. 3% ),
CMT #7Z F2em, Bk T 3 F sk
KANIPEAR , BEAE 22 5K B B R A2 (R A2 ) ke A
&, Cheng %"V M2 3l T 445 4l /7 1€ SCM 41 3 (1
CMT )L, Horb 117 f1(26.3% ) 142 0.5 ~1.5 cm,
328 6] (73.7% ) #4%2.0 ~3.0 cm, [T SCM fuk
16 BB E AT EE AR BN AL S
B SCM K A2 40, i 99 A T SCM i B 45 428 il
SCM i ik 88 T AFLE — M /N2

X TAAFE SCM At CMT LR SFIR YT,
WAL SR B 2F 22 2R FH Jry 3 A B e S e B v 25 41800
BRGS0, B bR B 2 R T ah & hiigyr b
FERPENATT " . Cheng 21 F 2001 45 [i] i
TR SCR AR T R TR Bl BHE 1985—
1997 44232 F-ah A HiiRy7 1) 445 il f£ 7 SCM 4B
() CMT BB LI RRCR , B 3.5 - J5 )7 34t R ik
90% DL I o 3K —JAT7 BEAEH A A A A i h de 45
BT HESO ) EEILEY AT 4 2013
AERAT T CMT Y 3RyATT I R L o 2R
Yy PRYA ST T H 0 T 9 32 R T B AR B A L 5%
WWATT , FEIA I IR B o) B B YR RO BT, HR
JT IR L %A AE 2018 AEX S R REAT T
B, P G AT R R 2013 f o sh A
POARITIOHESE , I E 5k 4G A AT Fah & fninyrs .

AL [ 2015 4E AR E I EE S CMT )4 313 7 B
&, ARG ST 2, B Jo 3 4z TR A v g i 5L 2 L T
BFERNAYT . AURILEZZERNAIT )R, % L
YBOR LA 7% 19 58 0, 0 e 2 650 L 3 7 /)
o, BEVIE 6 AL, A 40.3 % LB #
PORIEREER . BEVIE 1 2 0E 94.3% 1B IL B
HRHR R B, S T3 2 RAYT IS SCM A3k
(2 U R A Al 2. A AT CMT 2L
TE SCM A B3 25 I B 20 52 | i fa e 92 14 2
I [H] B2 LT B AR A 4R W SR ]

A SCHRRAE , CMT fif <714 7808 B s PR &
FUFEYIS A iy | 2 75 17 75 5080 4, B L 9038 I 25 340 e
LS BRI VAT IR A ) e B L 5 UL 7
Wr'®*) . Cheng %'*V A%y CMT LAY ST IR ST I
F LB LINIFIG, BRI R T LA H A
SCM 4. He | B3 et 2 B 15° A b i i L Fs Sl K
(TR YT I E] , 7 RCPP S A XA IG . Tatli 25 4258
T 311 {5 CMT LT F3 6.3 DA Fshz i
ITJEIR AR N 95% B LAEAE SCM {3 112
I IEILE 6 JE i LA b 2R AR B % . Petronic %1V
980 i CMT L% F IS 4E L0 4L, B 3 AR AN
HES R L2 AT IR 7E 6 AN LAWY, M5t
3 R FESEAT A R0IG T T BA T R 0 B A
BB S B T 1 142 5] CMT LI ZE & 1457
WBITRCR WA N B A0 e B A2 AE M08 B 2 3
M CMT BJURSFIETFRCR IR £, HETET CMT
FEOL ST YA YT T 46 I ], 45 1 02508 2 4 4775 3
A LAATF G i E ) el Zr A SCM A1 Bk fi
CMT LI}, Cheng 251" R o 25 i 45 ) #5342 i
RIS 3 SCM R VT 3 B (4 2B, SR
I8 14 I ) 52 71 580 60 L 050 T 0, 3T JEC R R 7
i SCM WehiWi 5 iR 3 T TS WLA MR IR . A
B ABILWIL A B TE 3 A H LN, 1 R RSTA
I e A 18] 26 1. AR HE R UK B 1T B J2 75 4R
AT 2 A % S B4 B 31 2 4 I ) R 47 43 28
FUAse, 5 4R % = 2 ] ) L 481 32 0 B 2 B0 B
Bt ] 77 7F 2% 5 . Petronic 251 7 18 5 o4 CMT
BOLITRR PG T N K AR FSE 4 R iR
SRR IL B AR & A B £ 0 g I [R] BE 0 T4t
AWFSE 1 I L b 38 L P L A9 28 7 48, (L 24
FRGAFE L (P =0.277) X P FEE S 24 F 4
T RREAR BT EIESE . AR & I, B K
S LIS B K AR TE I 25 S (H AR A
WA A7 AE 22 5 P T A M 2 |, X



£ 964 - RBR/NJLSMEL SR 2024 4 10 A% 23 %55 1088 J Clin Ped Sur, October 2024, Vol.23, No.10 ||| NGTTGE

FERYISIT SCM W HE/N Y UL B A BB
TH S s ] 5L (] Bf 3 48 75 7 R B 22 2 500K 5 DAY
I/ ERHER IR, RIRBEVI B AR R
N ARG V5N ) e = 20 P fe i, AR IR R &
W1 EEA B BRI RN EIL. £
B oAl BE R R R A S SRR AR P 2 K
AR T K, (HIE PR AN 4R B2k 52 A, [5G oK fg Fil
VER

ABFTERIA L Z AT T, i T [l B A S ) i3
i, IFERTA BLTE RIS I AR EEAT T S0 e 5% Kk
IR AR R A AR IE 5%, A IS R BE 2 A L 3k
SRS TRPE VTR0 . LU, i T s SR
AIBR AR B2 R AR M TV i i 1, ) RE 2 %)
SEMREARE R b, TR A RN EHK K
WMAEATAFAEA L , AWK BE MR 10 R 5L PRy &L
Brilfa PR B 5 AR~ s ), (B H AT g3 P i 2 g
RMETFEhAERAIT G SCM A B iy B 4746 19 45 51, 1
SRR RCR AN R IR AT REDL T4EiH A

ZELRTiA, A SCM ey CMT (8 L7E 3 H #%
NI IR AT 2RI , 45 R AR 5> SCM Al 75 1 %
AT ; R RUL B A& BE SCM A B 25 5 ] i
T RIS T E e e S AL A Rl B
AL AL B I A
FlaEsE  FTATEE S IR £5 oo
TEF B SCHRAS O T IR G 1R SO A B S T TR K
W R BRSO 5 A HT T ORI LA IV 5 1B S R R
BT TR IR IR ST AT O TE TR SR E L A R R

& % X W

[1] Chen MM, Chang HC,Hsieh CF,et al. Predictive model for con-
genital muscular torticollis : analysis of 1021 infants with sonogra-
phy[J]. Arch Phys Med Rehabil,2005,86 (11):2199 -2203.
DOI:10. 1016/j. apmr. 2005. 05. 010.

[2] Aarnivala HEI, Valkama AM, Pirttiniemi PM. Cranial shape, size
and cervical motion in normal newborns [ J]. Early Hum Dev,
2014,90(8) :425-430. DOI:10. 1016/]. earlhumdev. 2014. 05.
007.

[3] Stellwagen L,Hubbard E,Chambers C,et al. Torticollis, facial a-
symmetry and plagiocephaly in normal newborns[ J]. Arch Dis
Child,2008,93 (10) : 827 -831. DOI: 10. 1136/adc. 2007. 124
123.

[4] Sargent B,Kaplan SL,Coulter C,et al. Congenital muscular torti-
collis; bridging the gap between research and clinical practice
[1]. Pediatrics, 2019, 144 (2) : €20190582. DOI: 10. 1542/
peds. 2019-0582.

[5] Kaplan SL, Coulter C,Sargent B. Physical therapy management of
congenital muscular torticollis; a 2018 evidence-based clinical
practice guideline from the APTA Academy of Pediatric Physical
Therapy[ J]. Pediatr Phys Ther,2018,30 (4 ) :240 -290. DOI.

10. 1097/PEP. 0000000000000544.

[6] Cheng JC,Wong MW, Tang SP, et al. Clinical determinants of the
outcome of manual stretching in the treatment of congenital mus-
cular torticollis in infants. A prospective study of eight hundred
and twenty-one cases[ J].J Bone Joint Surg Am,2001,83(5):
679-687. DOI:10. 2106,/00004623 -200105000 -00006.

[7] Cheng JC,Tang SP,Chen TM, et al. The clinical presentation and
outcome of treatment of congenital muscular torticollis in infants-
a study of 1,086 cases[J].J Pediatr Surg,2000,35(7) :1091 -
1096. DOI;10. 1053/jpsu. 2000. 7833.

[8] Tatli B, Aydinli N, Caliskan M, et al. Congenital muscular torti-
collis ; evaluation and classification[ J ]. Pediatr Neurol ,2006 ,34
(1) :41-44.DOI:10. 1016/j. pediatrneurol. 2005. 06. 010.

(9] BXFEUh, FE ST, BEAT. B LSE RNV R SR SF 25 5 1R 9T

1142 FI[T]. s R/NLAMNEE 2 , 2016 ,15(6) :551-557. DOI:
10.3969/]. issn. 1671 -6353.2016. 06. 009.
Zhao ZS,Tang SP, Xiong Z. Comprehensive treatment of infants
with congenital muscular torticollis: a report of 1142 cases[J].J
Clin Ped Sur,2016,15(6) :551 -557. DOI: 10. 3969/j. issn.
1671-6353.2016. 06. 009.

[10] Petronic I,Brdar R, Cirovic D, et al. Congenital muscular torticol-
lis in children ; distribution , treatment duration and out come|[ J].
Eur J Phys Rehabil Med,2010,46(2) :153-157.

[11] BTE0h, BRSSP, EODER, 4. 2124 i % LA STE 2 19 I R IR
T4 L] R/ LAMEH 2K ,2013,12(1) :39-43,60.
DOI:10.3969/j. issn. 1671-6353.2013.01.012.

Zhao ZS,Tang SP,Wang SY , et al. Infantile torticollis:a prospec-

tive clinical epidemiological study of 2124 cases[J].J Clin Ped

Sur,2013,12(1) :39-43,60. DOIL:10. 3969/j. issn. 1671 -6353.
2013.01.012.

[12] Cheng JC, Chen TM, Tang SP, et al. Snapping during manual

stretching in congenital muscular torticollis[ J]. Clin Orthop Re-

lat Res,2001,384.:237-244. DOI; 10. 109700003086 -20010
3000-00028.

[13] Ryu JH,Kim DW,Kim SH,et al. Factors correlating outcome in
young infants with congenital muscular torticollis[ J]. Can Assoc
Radiol J,2016,67 (1) :82-87. DOI. 10. 1016/j. carj. 2015. 09.
001.

[14] Leung YK, Leung PC. The efficacy of manipulative treatment for
sternomastoid tumours| J ]. J Bone Joint Surg Br,1987,69 (3) :
473-478. DOI:10. 1302/0301 -620X. 69B3. 3584205.

[15] Celayir AC. Congenital muscular torticollis: early and intensive

treatment is critical. A prospective study[ J]. Pediatr Int,2000,
42(5) :504-507. DOI:10. 1046/j. 1442 -200x. 2000. 01276. x.

[16] Kaplan SL,Coulter C, Fetters L. Physical therapy management of
congenital muscular torticollis: an evidence-based clinical practice
guideline ; from the Section on Pediatrics of the American Physical
Therapy Association[ J]. Pediatr Phys Ther,2013,25 (4 ) ;348 -
394. DOI:10. 1097/PEP. 0b013e3182a778d2.

(%A% 8 #7.2021-01-11)

ARSI AR K, o0, L4, S5 So R WL RE ST Bl 2 fr
RYTJE MBI S WA BRI RIFSE L T e RN LA
BlZr i ,2024,23(10) :958-964. DOI:10. 3760/ cma. j. cnl101785 -
202101026-011.

Citing this article as: Wang F, Zhang J, Ni L, et al. Sonographic
outcomes of sternomastoid tumor after manual stretching for congeni-
tal muscular torticollis in children [ J]. J Clin Ped Sur, 2024, 23
(10) :958-964. DOI:10. 3760/ cma. j. cn101785-202101026-011.





