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Clinical efficacy and influencing factors of positional brachycephaly

treated with cranial remolding orthoses
WU Xiaoyan, SHANG Meichen, LIU Hua,DAI Na,ZHU Hongjing, YANG Ming
Department of Pediatrics,Beijing United Family Hospital ,Beijing 100015 ,China
Corresponding author :YANG Ming , E-mail ;. yang. ming@ufh. com. cn

Abstract: Objective To evaluate the efficacy and influencing factors of cranial remolding orthoses (CRO) in the
treatment of infant positional brachycephaly (PB),in order to provide scientific basis for optimizing the treatment strategy of
CRO. Methods A total of 63 infants with PB who received CRO treatment at the Beijing United Family Hospital from
September 2018 to February 2022 were collected. Three-dimensional laser scanning technology was used to measure the
Cephalic Ratio (CR) ,calculate the rate of head shape change. The efficacy and influencing factors of CRO treatment were
analyzed. Results After CRO treatment,the CR value of infants with PB improved significantly (r=16.97, P<C0.001).
There was a significant difference in the treatment time among different groups of CRO onset months. with the 4- to 5-
month-old age group being significantly shorter than the 8-month-old and above group (H=29. 611, P<C0. 05). There was a
negative correlation between the age of initial treatment and the rate of head shape change (r= —0.592, P<C0.001). The
severity of PB at the beginning of treatment was positively correlated with the rate of head shape change (r=0.498, P<C
0. 001). Comorbidity with plagiocephaly was correlated with the rate of head shape change (Z= — 2.115, P<C0.05).
Prematurity was not significantly correlated with the rate of head shape change (Z=—1.424,P>0.05). Conclusions
CRO has a significant effect on the treatment of infant PB. The younger the age,the shorter the treatment time,and the more
severe the PB, the higher the treatment efficiency. The treatment efficiency of infants with concurrent plagiocephaly is
affected. It is recommended that pediatricians diagnose the PB as early as possible and recommend wearing CRO for
treatment, especially for severe PB,to achieve better treatment outcomes.

Keywords: positional brachycephaly; cranial remolding orthoses; orthopedic helmet

% M S 3k W JE (positional brachycephaly, WEAEBEK T 4~6 f5" . BN kLB 2 18
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TR AE S 1SR BB AN B S Bl 345 DA SR L 45 B Sk A M. 38 E 0 Sk 58 K {E (cephalic ratio, CR) =

EHE B v RIEME (1981, Lo, W AF 5T A, R ZEHE 5T 7 ) JLEE R4k B A= L B L% WL 3R )L Sk B IE .
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90 %6 5E X NPk W JE . Ahluwalia 485 1) #F 53
R 12 LT ILE LW & A R 280, HK
FFR R FRE 2~3 2L & F kBB 1 &
PR TE 34. 105, K AUHF IF 2% (cranial remolding
orthoses, CRO) J& % # - 3k B 2 A %0 0938 97 O
w L BE B T CRO G YT BHNEE L W E 52
W PN BT ST . AE TS F BRI CRO AT RCR I
Hgma % L il CRO A7 5 .

1 x&ImAE

1.1 =% UYg#E 2018 4F 9 F —2022 4 2 AL fl
i R 5 g JLRE Sk B 1E T 12 3012 1) 35 3 M 5F- Sk i B
BILIGIT A 63 i, XF B 24 B, 98 A AR UE Sk 5
CR{H=90% & X R VL WIE . A7 41 % L 2ok
itk CRO,E T2 k12, 1 235 215 K6 @ (CR
<9020 M H CRO MR YT A il . X B4l B LA
AT ARAL A R 3 Sk 25, 52 S CRO JRITF A% 1
YR i 17 BsF [R] AH [] 64 W8 2% Bl 05 A B (1 ~2 > A . HE
o s 74 < 2 L PAL G RRLOK L 56 R st A% M 9 s B B0
SKARYSR L SR UTIA ) LA B A A SR AL s . L
JUFE R IE B TH A . G SR ZH 22 LB Sk AN X Bk 4
% (cranial vault asymmetry index, CVAI) >=3.5%
TESCHAFERERIIES . IRIT A ILES A ik (4~
13.5) A #. F ¥ (6.5 = 1.8) A #, B 37 fi
(58.7%) .2 26 1 (41.3%), %5 1 YBEDTINE 1.0
(1.0,2. 0 H g BUAIF AT ] (4. 5+2.2) H ., Xt
A LS T (4~8.25) A, F#6.1+1.3) A
#5914 5] (58. 3%) . 2 10 5] (41. 7%) , Wi 8% Bl Vi
BFE 101 0,1 D) H . 232097 a0 BIILK IR EE
HE R A AWESEJE T 1l v 0F 5% . 78 W 5 Al
Al B 2 A B 8 B 2 B 2 It vfE (YR BEL5 . BTUEC 2023-
03-021-K21),

1.2 Fik TR AAZILIEAT G R PEAS  HE Bk
pi g L DAL i RRUK 2 R 3 A T O BT B0 - Sk e
T s R FH = 4 00 0 B AR B2 L Sk A R 47 0 4 1
EIRIT & A E LR IERITAME R E . R
STARband fiF 8 I 3k 2% (J % : Orthomerica, Or-
lando FL. USA.) RIEAR LR E R BHFIE L%, 18
FRK AL Z Bl N 4 K 22h B Sk 28 R
CRO BT WY I & E 0 7 3 e ot B A SR et
(R 7 T Sk 28 1 B L4 2~ 4 JE7E Sk AU IF 1192
FTBEIZ AR Sk 1A A B0 B Sk % IE (4R 100 4T B
PRI S 2% O L B R v B A I R T A B
Yite T . Fe IR A B B4, BRAR L &
58 IR YT .

Xof A 4R AR 07 6% 1E A0 . BRLYE BE R, Sk

HA 2 L2 R U M 28 3, 78 A0 M 7 BE 22 4R
A 38 S Z AR g 5 2L e 00 R 8, S AL
ol A A K.
1.3 MEIAF N = HOEIR B R 47 57 R
S, I CRAENEES 8. WE 1,
CR 28 76 11 AR R R 8 b 98 S5 B =2 b, B
A/BAE KL Wi Sk W 0 B Z S bR, Sk CR {H
=90 % & XH L Wi . CR 8 B 5 13 B O 3w JE
AR, LAk AR AR AR AR R PR ITR T ROCR I S % R
Pi . KA R = CRGEIRIRIF I — CR(ZX 1R
JYED 13097 R il CRD .

V¥

T - ZE TR AR L I ST S SRR A 4k KR B4,
1 CRWiExsERE

Fig. 1 CR measurement diagram
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B Sk B 7™ R L 02 S F R Sk R SR A R
X Sk HUAR AL R S

1.5 %it¥ 5% K SPSS 26. 0 {4 B it
TS 0. ITEFERLL x5 o AN
AT HJE RO R T X AR AR ¢ A 56, 9 4 8] Eb
R ST AR AR ¢ K56, AE IR 2 o0 AR T E PR R A
M(Pys  Pr)Fm A R U K35 ZF A4
) lb 4 % B Kruskal-Wallis (K-W) ¥ 36, 4% £ 4% 41
i) Lt 3 % A Bonferroni £ 8 LW #5 , AH 5¢ M 43 #7 R H
Spearman 4 M 56 R B, P<<0.05 N2 7 A 43t

2 # R

2.1 CRO &I ZReG»H HHEIRITAE 1 kKK
VIBHRITHT S 19 CR 228 5 X% BEH SEAT b, PI4H
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Tab. 1

YT SN AR PTG CR 2 EAY WAL

Comparison of head shape change rate between the

treatment group and the control group

o . LRy CPERS JRITHEE  JAYTATE CR 28

gﬂb” Wﬂ%ﬂ( 0
(H.x=£s) (H.x=£s) [ % ,M(Py;,P:5)]

WRITAH 63 6.5+1.8 1.0(1.0,2.0)  3.2(1.9,4.2)
XA 24 6.14+1.3 1.0(1.0.1.7) 0.7(—0.6,1.8)
t/Z A8 —0. 860° —0. 767" —5.282P
P18 0. 392 0. 443 <20. 001

He .V Z H,

BIT A3 LIAYTF AT CR (96, 1+£4.5) %, 58 i
ARIBITE CR (90, 343.4) % . IGY7 B 5 CR A
ERAGITFE X (=16.97,P<C0.001), Hrf 32
11 (50. 86 3K Bl A IA @ (CR<C90 %)

2.2 REAAEEF A#HIIL CRO 2 R #9156 K R
ARG A4 L CRO JAYTHTE B CR 1 2
STGE % X (P>0. 05), i 1697 BT %5 W) 1) &
ZREGHFE X (P<0.05), H K H#HCS A
WO I6 ST i @ I ] B B TN A A (4~5 i)
(P<<0.05), WL 2,

® 2 ORREBIAST AR EILE CRO ETFBOR ik

[M(Py; ,P:;)]
Tab. 2 Comparison of CRO treatment efficacy in infants with

different initial treatment months[ M(P; , P7;) ]

o % IRITHI CR RI7E CR YT I [H]
(%) (%) b
NA AL 22 95.9(93.1,99.6)  90.0(86.9,91.7) 3.0(2.0,4.3)"
hAEA 26 96.3(93.2,99.7)  90.7(88.7,93.8)  4.0(3.0,6.0)
KAWHE 15 93.0090.8,97.0)  89.0(87.7,93.6) 5.5(4.0,8.0)
H Y 2.935 2.554 9.611
PA{H 0.232 0.279 0. 008

5K A WY R P<<0. 05,

2.3 MIEHFASTBFEREGY R RIBBIT
H it 5 3k RIAR A6 3R 5 671 FH 56 (r=—0. 592, P<0. 001) ,
FHRIGTT A MU GRITRCR S . WA 2,

4 6 8 10 12 14|
0.05 F 0.05
o
0.04-
0.04F
Jéﬂ_ o
) o . 0.03-
=0.03F 8
,?3{
& 0.02
#0.02F
0.01
0.01}
o
0.00-
0.00 b+ . i
4 6 8 10 12 14

ARG
2 EIRHBIT R 5 Sk B AR AL R 0 58 R A
Fig. 2 Relationship between the age of onset of

treatment and the rate of head shape change

2.4 A4 B KA R E AR T8 T A 0 Yol

LR IR YT P Sk W IR 1) ™ R Sk R AR R R
IEAH X (r=0. 498, P<C0.001) , JF 44 38 J7 B F 3k W
e IR RCR R . LA 3,

0.90 0.95 1.00 1.05 110 4
0.05F 0.05
°
0.04
0.04F
o °
=0.03F % o ° o ° 0.03
2 0.03
= 0.02-
HKo0.02F ° oo
o
° ° 0.0l
°
0.01F "% & oo3 o ° o
oo 0. o
0.00k > \ \ \ 0,00+
770,90 0.95 1.00 1.05 1.10
JRITHICR

B3 AT I W R 3
AL R 5 R BRI
Fig. 3 Relationship between the severity of brachycephaly

during initial treatment and the rate of head shape change

2.5 ATAFALFHAT LR AEN YR WA
ST Sk B R 2 5 A I R BR R IR T A 2L
PR S ey I 20 05 - Sk W P 20, 7 20 1) Sk R AR Ak
RURERARITHE X (P<0.05, xR
TGt L (P>0.05), W 3,

3 RERWTE R XA T R A A

Tab. 3 Comparison of the influence of oblique head deformity and premature birth on treatment efficacy

21 5 % BHEARAR.c £ T CRIE(K.a £9  JRIFERECT 2 £ Sk RAEAR R (% / A [M(Pys , Prs) ]
P4k W E 4 25 6.4+1.6 95.9+4.4 4.442.2 1.1€0.8,1.7)
A3k B 38 6.5+1.9 96.3+4.5 1.5+2.2 1.6(0.8,2.3)
A 0. 1867 0. 2687 0. 1512 —2.115b
P 0. 853 0. 789 0. 881 0. 034
A L4 54 6.54+1.9 96.2+4.5 L2415 1.50.8,2.2)
H= LA 9 6.3%£1.0 95.544.6 4.542.2 1.00.6,1.7)
A 0. 263° 0. 4592 0. 4758 —1.424b
P 0.794 0. 648 0. 636 0. 154

Here P Z .
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95 L A0 BT He 332 CRO AT 7 2% S S mi M 2%
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