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[Abstract] Objective
adolescent idiopathic scoliosis (AIS). Methods

To observe the clinical outcomes of ApiFix system for surgical treatment of
Total of 28 cases of AIS treated in National University
Hospital of Singapore from October 2018 to March 2019 were selected according to the inclusion criteria and
exclusion criteria. The patients were treated with ApiFix system (study group, 9 cases) and traditional pedicle
screw and rod system (control group, 19 cases). Operation time, intraoperative blood loss, and incision length
were compared between two groups to evaluate surgical injuries. Pre - operative and post - operative imaging
parameters such as Cobb angles and correct rates were compared between two groups to evaluate clinical
outcomes. Complications were observed during the follow - up period. Results The operation time,
intraoperative blood loss, and incision length in the study group were (143.33+25.00) min, (116.67+25.00) ml,
and (11.00+1.73) em, which were significantly reduced as compared with those in the control group (all P <
0.05). During the follow-up period (6.57+1.40 months, 5-9 months), adjacent segment degeneration (one case),
screw loosening (one case), and neurological complication (one case) occurred in the control group, and the
complication rate was 15.79% (3/19). No complications occurred in the study group. There was no significant
difference in the Cobb angle and the correction rate of the main curve between the two groups after surgery and
at the last follow -up (P>0.05). Conclusion ApiFix system was an option in AIS cases for its minimal
invasion, less intra-operative period complications, and satisfactory short-term clinical outcomes.

[Key words]  Adolescent idiopatic scoliosis; Surgical treatment; Orthopedic fixation devices

<117

#

=3

/D AR RE & A 25 (adolescent idiopatic
scoliosis, AIS)J2 10~16 % AT r i UL A HE N 25

DOI:10.3969/}.issn.1674-8573.2020.02.005

PE AL 1. TLIRR I BB, V95 BT 212001, 1[5 2.
T S7 A B B B AR SR ., B i 999002, B fin

HEEH BRA, E-mail : jackiechanoth@163.com

B, BRGRLI N 1%~3%" . i T B8 it AR 58
LR B B, WA K BHAYT o 1R i ek, 55
WS AR N e, B 2 A RS R, SO il TR
BEhE >, BT IR I AR LI R B e = A
R VAT, BRITRYT 7 2475 AR IE B | T i
JER . ARYEMIAS TR 28 & 7% e B Bk LR | TOUHE



<118 ARE20204FE3 A58 114855 2] Orthopaedics, March 2020, Vol. 11, No. 2

P KT 55 R &K, Cobb 1 < 25°HY 52 ALS LU
Biti 175 b & ; Cobb ffi > 45° [ H & AIS A F-ARETE N
3 ; Cobb ffi 2Ry 25°~45° (R BE ALS, 38 5 IR A 5
HEL A RE BIE

R X A T 17 v B RN 1Y) EJEE ATS (Cobb
£ 40°~60°) IIRYT , B BMIAAAE — 289, —JF
T, 3 2 N R FH S L[ 8OR A, P B ATS
TEHEZ BRI BRIT 5 AT 7%~43% 8 F AR,
H AT B8 T 8508 Wk R D) M 0 il T e AR 45 9 &
FES . 53— 5, FARVATT BAA T LIS B A
TERRS ARz e B A ) R AT ff A
AN B2 B TP, AR T A6 B

20184F 10 A 1 H & 201943 A 31 H , Frimyk =
S KEF BE BB AR AN R A AR FH— g
BT AR B 2 S8 (ApiFix) #EAT T AT, it 5%
Bt )5 B ET R R GUIRIT IR AT ARG R &
2 SH I RAE B A LS T AT R, EAG
T BIRIT AIS I R T2

BRESHE

— A S HEBR AR

Py AFRUE : OFF & AISIZWAIE A s @4E IS K
10~16 % ; @ Risser <2 2 ; @Lenke 43 BN ATFAE —
AGEFPEMES (T AEE V) ; ® 325 Cobb £ 4 40°~
60°, HEBRBRUE : OFEA 1] B WY ; @F HAEIM
FFARH,

= R

AW LG 28 Bl N, 16 T84 AR YT
Jr AR W3R T, REER N e RE LN FHET
B RGAT ) BT P AR B A 19 61, 0 A% IR 4L,
P ApFix RGO BIANATRIT A . ™
ZHIR N IAERS A 9IF A Risser fiE . 725 Cobb ff1 &
R R, 2R MG EE (P >0.05, 3%
D)o 9 AARTGHA 80 37 A7 4 A IE M7 | Bending
P X 28 R, LATEAS A e IR 1 2R 1 25 Fns A

TR

= ApiFix R4

ApiFix R0 0 R ImiRET A8 Shum iR %
FERF 3R (BT 1) o SRAMMRET R SR FH A T 1] 4k
SRRMRET G AT S R A I, RORET A
FHBHIRET, DERCR S &% 9 #502 ApiFix REEHY
RBETR 3, 2B AE MM, A [F] BY 5 I AN ], Oy
65~105 mm. BRI I T E R, Bk A bt
AR I, £ 35 R X AN DX 20, B DXl 48—
AN EAR N 2 mm B3OS, 5 RA XA )5 AR
FIU, AT R AV B ) AN T 3R S e AT A ) S
i, AT 2% AT AE A 20~30 mm™, SEBEANY BE ()
B . T EiE XRG4 S0 3 R BB
DR HCSIE AN AT Y

M FARITE

PZE S N IE1R T 4 B BRI, SRIBURTRIMAZ , JS A
. FAREFELEZ 3175 & {7 (motor evoked poten-
tial, MEP) FlfA 855 & Eﬂfﬁ(somatosensory evoked po-
tential, SEP) Y 7 T 5 .

Xof BEZH SR JUME 5 iLET B R HEAT IR L 4%
Lenke bR PERL & 15 BL o

WL R ApiFix REEHATHIE , B ST B

L

Bl ARISEHRNLY ApiFix REE, H I BEA5H % iR 15
i CRIRIRET AT

F1 WA RN B — TR RUR TR = S8
215 1k FEANCED Y (a5, %) _ Risserfb(PD) FZ Cobb M (xes)  HHELRBIEE (ves, %)
3 1% %%
W 9 2 7 12.56+1.67 6 3 50.00°+6.12° 44.44+6.82
papist| 19 4 15 13.26+1.63 12 7 49.47°+6.43° 47.37+6.74
giitE - - 1.068 - 0.210 1.070
Pl - >0.9999" 0.288 >0.9999" 0.841 0.302

12N Fisher W YIMERAE



HEF20204E3 HEE 11855 2] Orthopaedics, March 2020, Vol. 11, No. 2

[ 22 ApiFix 82T, 783K 2 MCE A =5 AR IRET
DUV ST EE S 2 OB T o D i 42 AT A o 5
R T] (R RE S, BERR A TG B I 1 2%, 53k M)
AT AR v S MR ET i 4, DR Sk R 4T
BT HEBTE AR 0, A 7 AT 55 090 5 2 1) 1
oy e 00 O B AT R T A (R R E
BTG 2205 B BTN S Y 0, DA S X 8 5 g A
WS, KPR O, BFWETIH. RE2~
38 AT IS Ay = 1) 22 4 B SR, BRI Y
AW AT B IERTE

VR 2395 151 T AR 1 ph [R]—2H AR BT A2

AR bR

FEAS P ZH A T AR ] AR i it D) T
IEHRAE R AENE D, UPEM FARBUG R . WP
ARG B AR RV ) 3225 Cobb 1 BT IE

NG T

iR SPSS 17.0 A (IBM 23 W), 36 [ 547
GeiteF b, FREI] AR YA
25 Cobb A T ORI B An i 22 (s ) 7, 4L
[E) B0 255 SR FH A0 S A A o G 6 5 M O3] 45 4 ) 2R ) L
KB B 5%, Fisher BRUIMER . PAP<0.05 722
CEME -0

<119

# X

ST LH RN B2 1) FARA S ERAR 5582
SR A5 R WL R 2, WFFE AL FARE ] AR i
&Y 1K R 4 oA (143.33 +£25.00) min,
(116.67+25.00) ml. (11.00+1.73) cm, 4 5 Z 40 T %t
A, 2R AR FE L (P <0.05) . RV
(6.57£1.40) 1~ (5~9 /1 H ), % B H BRI 30 1 B
IRAE 1] SRETHAZ) 1 9] B2 RGEIBAE 1 4], I &
iE & A %N 15.79% (3/19) , W 58 41 To 3 K AE K A o
WA G B AR R BT 9 £ 25 Cobb £ ARG E 5 %HF
IR AL, 22 F BTS2 E L (P >0.05), S
I 191 DL 1] 2.

i

ApiFix R4 5 HF M CD AL, & THEmAS A
HFRIEHA , SEHMAFIEHEAMLIL, e H 2
P FEIE G e TR Bl A S B0 R C
T BLLA S ARy BaR ARSI F A e A gE
X REZH il AH DT R I R A R 5.26%(1/19) , T
ApiFix HTCH I ke K. 5 CDEARII &,
ApiFix 225X A5 05 IE A & — e S i

F2 WA B FARA A SERIAR G AR F S E L ()
- P FARM ] AR I IIRE F275 Cobb ffi EEFIEHR(%)
(min) (ml) (em) ¥NE KUK ARJG R/
WITa 9 143.33+25.00  116.67+¢25.00  11.00£1.73  27.78°+3.63°  28.33°+4.27°  42.46+11.73 42.68+7.77
X REZH 19 347.37+39.14  310.53x51.58  20.53+3.29  27.63°+4.21°  28.95°+4.27°  43.68+8.61 40.85+9.91
fH - 14.247 10.624 8.121 0.092 0.388 0.312 0.491
PiH - <0.001 <0.001 <0.001 0.932 0.691 0.758 0.633

B2 A, %, 128 BN Lenke VI ALS, R ApiFix REFIEIRIT  ARJFBETT 64 H , B EC IRETIN S ARSI RaE L L al
b RFTIEMIAL X 26 F, T35 Cobb /120 51°5 ¢ . : A Tili Bending 7 X £k -, 45 Cobb ffi 24 31°, B HZEWIE N 41.2% se £ RJGIEMO X L& F, T4

Cobb ffihy 18°, FLHFIEH N 64.7%



+120-

S 30 b AT )R U A T A A Y B T] DS 3]
ARG, RVPRASE B R T ML RS
TN B K R o X — R JE A KR R G
Lo H ApiFix B PLRAAE T, X R Ge sl i AR S5 A
S DIREBR MR, rh R A R AR AT e A AN AT
P JE A 171 52 B, 3k 9 T Harrington 2 4807 75 (1) 2
RFAR, KRR T AR s A T AR
B A B IR YT 9]0 Floman 458 ARESE R A
Bl ARG I Re B IS T RAF AT IEACR 5 E T
VAo 5 Luque RGUAHH HE, ApiFix £ 58 00 Bl U5 A8 15
TR S B NESE | ke T I R, B IR
PN IR K 55 S 7)) % R VA = PN -2 R e
RAE TR E S Ah, ApiFix R FME 5 AR IZET 54
FEIE R e T HARAR RS £ G0 b R HIHEN B 52
AYAEDCTIT AR , AN B2 3 1586 A0 45

55 HAT R PR D ARE TR R GRS HORAA
FEe, ApiFix REEFAREIE N, AW, 5
X B AR LG, EFE 4 TR YT K SR TR AE I
AR H i £ 5D, 33t PR Sy ok JULTA) Bt A B T3
BRET WD THESSE LIRS, BB RO AR J5 9%
i 5 B TRUE D WK T R R G R KA
Y XU o

AT IRET AT T R Z R T BRI G
M) 22 AL LV O T XHRET B Sy B, ApiFix &
B FRE AR T8I B i MR . 2B
W) 1 2F S0 BH Y ApiFix R S8 7E 500 J7 UK ) £
J5 L BARRE TER I T G KT Bl oAb
FEH WAL A R IE 2 35° LR RIS R
LR .

L5 B RTIR, ApiFix RGEHAT A AERE BT
B RO, A DRV 2 LA, BERE IS
T T R RASCR

FERA AR 57 BE B SR A SR TR, A S
MR A B TR R TR B R R BRI
A ANFFTERUR AN 2y, SCH T SRR B #8044 M AR5
B ALTORE AN i SOH I A5 AR FE S

& % X W

[1] Weinstein SL, Dolan LA, Cheng JC, et al. Adolescent idiopathic

HRF20204E3 HEE 1185521 Orthopaedics, March 2020, Vol. 11, No. 2

scoliosis[ ] ]. Lancet, 2008, 371(9623): 1527-1537.

[2] BE, SR, Pk, S5, SRR AR 255 I Uy 2 W B HC o file
YIRERZMA B0 HT ) . IR /IN LMK, 2015, 14(3): 178-182.

[31 3R AL, 777, T ARRR R A AU 1 (g FEAH S LB A7 T e o
RIGDTFEHERELT]. HFE, 2018, 9(2): 159-161.

[4] W R. TR A MG A A0S AR LT ] ) Ve B
K2R, 2013, 30(2): 326-328.

[5] WX, B, o i, A5, T AR S RO 54 2 95 L
FAEFARIGIT (1], hEEZG$4R, 2019, 16(21): 28-31.

(6] Jit5t, BT, 5 D ARRe A MEAFAE MY S BB Y7 mwF et e[ ].
Hhae R 55T AN R, 2018, 11(3): 222-226.

(7] 595, AAHEL, IR, 45, T D ARRR J M A ™ B 45 ST
FRATT ROk e 1 fa R I = i [0 ], SRR 2% 7, 2019, 40
(1): 67-69.

[8] Kennedy JD, Robertson CF, Olinsky A, et al. Pulmonary restrictive
effect of bracing in mild idiopathic scoliosis [ ] ]. Thorax, 1987, 42
(12): 959-961.

[9] =&, KA, 220, At S ARURETIRY 775 A SRR R MEA AR
PYEATHRIE AT RE (T ], B R}, 2017, 8(3): 249-252.

[10] Floman Y, Burnei G, Gavriliu S, et al. Surgical management of
moderate adolescent idiopathic scoliosis with ApiFix®: a short peri-
apical fixation followed by post-operative curve reduction with ex-
ercises| J |. Scoliosis, 2015, 10: 4.

[11] Holewijn RM, de Kleuver M, van der Veen AJ, et al. A novel spi-
nal implant for fusionless scoliosis correction: a biomechanical
analysis of the motion preserving properties of a posterior periapi-
cal concave distraction device[J ]. Global Spine J, 2017, 7(5): 400-
409.

[12] Newton PO, Marks MC, Bastrom TP, et al. Surgical treatment of
Lenke 1 main thoracic idiopathic scoliosis: results of a prospec-
tive, multicenter study[J ]. Spine (Phila Pa 1976), 2013, 38(4): 328-
338.

[13] Alkhalife YI, Padhye KP, El-Hawary R. New Technologies in pedi-
atric spine surgery[ J ]. Orthop Clin North Am, 2019, 50(1): 57-76.

[14] 88, SR, NIFE, 55, B S HLE shill o35 D ARRe R 1
RO P8 g [T ). e e 2 3 5 S 1., 2019, 25(8): 869-
874.

[15] i, 420k, 6] H 2, 46 IR PR B 5T I 727 D AERe R I
FE A5 50 0E v B A0F 5 30 R [T ). 2 BB 24, 2019, 23(7): 1277-
1280.

[16] ZR8, Blibe . A = ARETHE R Ge0 T T35 AR R R M A
IR T BRI ], ATTIEE 2, 2019, 47(2): 146-149.

[17] A3, BLBEAR, 4REL, A5 35 AR A PR AL e 5 P A Afe
FEHRTERY B FEE R [T ]. B, 2017, 8(6): 493-496.

(ks A 1: 2019-09-08)
(A ST - RN )

A5 AR

Mrar, RS, s, 55, ApiFix REUAYT T AR R PER RS il

RIFREI]. AL 2020, 11(2): 117-120.

DOI:10.3969/j.1ssn.1674-8573.2020.02.005.



