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[Abstract] Objectives: To identify risk factors for implant-related complications(IRCs) in congenital early—on-
set scoliosis(CEOS) patients treated with traditional dual growing rods(TDGR). Methods: Data of CEOS pa-
tients treated with TDGR were retrospectively reviewed. All patients received more than 2 lengthening proce-
dures with a minimum of 2-year follow—up. Patients were divided into complication group and non-complica-
tion group. Clinical data of all patients, including age, number of lengthening procedures, lengthening inter-
vals, duration of follow—up, implant-related complications, and radiographic measurements were collected. The
univariate analysis and multivariate logistic regression analysis were performed to identify the risk factors as-
sociated with IRCs. Results: Among the 48 patients enrolled, 23 (47.9%) patients suffered 49 IRCs, including
15 cases of hook dislodgement, 12 cases of screw dislodgement, 8 cases of rod breakage, 2 cases of cap
loosing, 12 cases of proximal junctional kyphosis. The univariate Logistic regression analysis revealed preoper-
ative T5-12 kyphosis =40° and T10-L2 kyphosis =10° were significant risk factors (P<0.05). Multivariable
Logistic regression analysis demonstrated that preoperative T10-L2 kyphosis =10° [OR 4.12, 95%CI (1.20-
14.14), P=0.025] was independent risk factor of IRCs. Conclusions: Preoperative T10-L2 kyphosis =10° is

independent risk factor for IRCs. Identification and proper correction of relevant spinal deformity may reduce

ESWHE : BR A KRS (No. 81972037,81902178)
FE—EEE B (1988-), WA TF 50 J5 ] - H AT SR
L35 (010)69152700  E—mail : kaido137@hotmail.com
WIRAEE AL E  E-mail :jgzhang_pumch@yahoo.com



o[ A A 2 R 2021 4E4 31 4855 5 1)

Chinese Journal of Spine and Spinal Cord, 2021, Vol.31, No.5 403

IRCs incidence.

[Key words] Congenital early—onset scoliosis; Traditional dual growing rods; Implant—related complications;

Risk factors; Logistic regression analysis

[Author’s address] Department of Orthopedics, Peking Union Medical College Hospital, Peking Union Medi-
cal College, Chinese Academy of Medical Science, Beijing, 100730, China

1858 WA= K A% (traditional dual growing rods,
TDGR) £ AR TE S8 KA T &M HE M ™ (congenital
early onset scoliosis, CEOS) A Y7 it & & 2 AE
M. KREWFFREB TDGR £ K MR 97 80U R
Uf B R RE K A 2605 (23.3%~56.8% ) , Fe T LA
[#] 2 AH OGO A AR R e % o R SCHRHE 15 191
RAVEAERIR AL 249 £ %F CEOS 4 1)L 1T
UL 5 HABZE A B T R R R A L
CEOS & G I HHIE B 5w, M 2K A
WA, AR IR I R TP AR AT TG B R A I
HEAN Bk R, FAT X A 3K B 4% % TDGR R J7 B
CEOS [ (9 P12 A0 SC I AR JEATAIF 9, I Xt
FOAROC S b R R AT 40 A, DAMEFE I PR S5 e rp 2
U 1 T WSS I R AE B R AR

1 #RE5FHE
1.1 — %R

ZACHZE Bt XF 2004 4E 10 A ~2016
4E10 A T BB BHEZ TDGR F ARG . BA
SEEEUAR 2E PORHY CEOS H & #E 47 81 Pk A 9T
HEBR 42 32 B A KRR | B 1 BE Rl A A XL
P K HE AR (Hybrid 45 K)5 8 B Shilla # AR (R
OB EA)IRIT RS TR BRE R DR 2 IR
KA TFIRYT B 2 4F L L,

et AR OB IR YT ) S8 N [ A G &
i, AR Al 2 A BN [ A OGO BRE (L FE B
BRETHR P E B R S AR AR ) R R
Gy AW I KR AUREE T & RE AL TEANE S
BN AR E AT R I R
FEIRIRG (B 5 B E] AR R (R fs IS 5 | 3=
% Cobb M T2-5 J5 ™ [ T5-12 J5 ™ \T10-1.2 )&
My L1-ST ff Y T1-12 KB T1-S1 £ 4% ) A7
ARG TR BFRH %,
1.2 FARITE

B A o 38 R b v XU KB R, 4
KB 1 0T St B PN T T A M AR A R
A, 70 ity il 0 0 A 5 AR BT Sl B R E N
SMENE (1 B SET IR A (1 191) B 2 P e

B AN W7 4 JRE R A2 | U0 0 30 i i N
i 5 77 20 AR S e Bk 5 AR MR AT A AT RN I
et A Al 480 SRS 2 S il By . 00 S A i el
FHERIR TS, PO RS S A E K ES
PR | DAY ] i 25 A7 FR A AN I PR 2R 0 00 AR A AR
FHIFER AR T, — Mok i 45 20 8 T g I B IR
BT ILAN, BETERKEEARE 6 MHAN
B R4 S B R 6 S HATEIRRIT 25
R A 28 2 B e KNG O S R I o o R R A T
] b (e K AAE TP A L 14F) . WIIRFARLL K
J& ST TR YT A e i A B T R AT
1.3 Zitorik

i SPSS 24.0 B xt B A B i 17 g1t 41
BT o T GO DL B bRl 22 R . X T4 /3
BT BORER I ¢ K 30 AT RS B RER
RITKEEe . 8 Logistic [R5 4347 XF P4 [ 22 AH 5%
IF i 1 e 6 LR i 47 20 B . P<0.05 R 25 A7 AR
giiter i X,

2 &R

AL A 48 ] Horh B 12 6, %
P 36 5], AR 5 TR O 1 4325, 19 4
S HERR 535 R 7Y 8 {5 Ry MEIATE BB A 5 21 )
HIRGAL, A ERET AR E A TR AR
H 7027 B (2~11 %), #3Z T 6.1£2.7 K (2~13
UOETFFAR TP R 9.622.1 > H (6~16 4~
A, B BEBH R 13.3+1.7(9~16) , 4 K #:3h
JPHTIA] N 5.9£2.6 4F (2~12 4F), A FH 5B 1R N
6.7+2.7 - (3~14 4F) . B ARKKEVIHS , L4 15 Hi
BEEZ T RAMAG TR AEAKEGRT 6, I
23 1] (47.9%) 35 HU I T 49 Il vk N [ 52 AH G
IEAHE ALHE B A4 15 Bk IR ET 4k 12 Bk, Y
[fi] 7 M T 2L 8 I (8T 1), RIRFA S 2 B, 3T vty
ZFVEE N 12 Bk, TR RSz B IR = IR

A RAE A B F M, I AEH R E SR
AERKBEEATFREERBRT /N (62£2.5 % vs.
7.8+2.7 % ,P=0.044) , Wi B FH e B B P34



404 Hp A R A 2R 2021 AR5 31 4558 5 )

Chinese Journal of Spine and Spinal Cord, 2021, Vol. 31, No.5

FEIFUCE e W BB B AR KB IR YT I (R R
Vi [R] 3570 1 3 M 22 5+ (P>0.05,% 1),
P4l B E 9 4 Cobb 1 T2-5 J5 1™ \L1-
S1HI™N T1-12 K& T1-S1 KA K E AR
B AR B AR S5 KR IR B U7 ) 35 06 i P 2
5 (P>0.05); Jf &0 4B E A KR B AR AT
TS-12 Ja ™/ B T10-12 J5 ™ ff B ¥ i 2 KTk
I RAEL (P<0.05,5% 2), dEFf AAEALEH 1 T1-
S1 A KR 1.3440.56em/4F, FRIEH B #H

4 1.03+0.56em/4F: , AL 0] LL AL TS 122 25 7 (P>
0.05).

IR AE 2R 1 F BRI 2R S54RI R
20 S8 A O TE B 3 22 5 (P>0.05) , Bl % 15 T
TBIT BT, FEA UK B DT P AL R ) R R
T OLERAS B T AU Sy A 48 Bl E R K
B AT T2-5 J5 A8 11.8°£9.9°,T5-12
JE I AR 27.5°419.5°, HoA A HOE AR AR T W
TE s BMERT I Y, A K B ARG o

AL
Bl 1 TDGR y&Y7 it & vt 50 P s B W7 2 09995 1), 6 %0 A T A2 A ™ F A UM 5 a R4 Cobb £ 82° b )5 ™
45° MBS 32° ¢ AL CT = 4E T @R T7~L1 £FAE 53 15 Bt I8 B i | Rl A2 72 0P AR doe B KRB AR
JE FLHFIEE 520, MR B ™ 22° f.g ARJS 5 4FEBEVIAT £ Cobb 1 50°, 76 Mg 2 B A & 3 B AUM) Py [ 52 He 1 4

Figure 1 Case example of rod fracture during TDGR treatment.

A 6-year old girl presented with severe scoliosis a
Preoperative Cobb angle of 82° b Thoracic kyphosis of 45°, and thoracolumbar kyphosis of 32° ¢ 3D CT indicated
mixed type of spinal deformity at T7-L1 level with coexisting fused ribs at concave side d, e After insertion of TDGR,
the main curve was corrected to 52°, and thoracolumbar kyphosis was 22° f, g At S5-—year follow—up, the main curve

Cobb angle was 50°, and dual rod fractures occurred at thoracolumbar region
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Table 1 General information of patients in two groups
IR AE AL B I K e H
Complication Non-complication P val
value
group group
B (B
Gender (Male/Female) 5/18 e 0.617
AR AR (%)
Age at initial surgery 6.2+2.5 7.8+2.7V 0.044
(years)
I
Average lengthening 6.7£3.1 5.6+2.3 0.153
number
SIS ()
Average lengthening 9.9+2.1 9.4+2.2 0.437
intervals (months)
el B R 133:18 134416 0910
nstrumented levels
He KRR YT B ) (4F)
Treatment duration 6.2+2.8 5.7+2.5 0.485
with TDGR (years)
e B U7 IR (AF)
Total follow—up 7.1£3.0 6.4+2.4 0.368

duration (years)

TTRKa AR
Patients received final 7 8
fusion surgery

R2 MHAEREREREEERKBRANLL

Table 2 Comparison of correction results and spinal

growth between two groups

JEREEH AR RAEA :
. o - P
Complication Non —compli- :
. P value
group cation group
F % Cobb ffi (°) Main curve Cobb angle
IR A AT 657166  62.6:160 0510
re—initial surgery
R IR A 303116 304:157 0988
ost—initial surgery
AR B VT
Final follow—up 31.4+15.0 27.6+12.1 0.339
FEHIE (%) Correction rate of main curve
s 5534121 5424159  0.784
rimary correction rate
B 16
Correction rate at 53.0+20.4 57.3x13.2 0.395
final follow—up
T2-5 5™ (°) T2-5 kyphosis
AR PR A A 119496 117£103  0.950
Pre—initial surgery
R AA S 110479 11.6:92 0784
Post—initial surgery
Al i 128+114  137:89 0777
Final follow—up
T5-12 JG 1 (°) T5-12 kyphosis
EIRIREA A 34.0£172  215£199  0.024
re—initial surgery
A ACHE A 1995115  13.9¢9.8  0.060
Post—initial surgery
R B VI
Final follow—up 28.4+15.2 19.5£13.3  0.035
T10-L2 J5 ™ (°) T10-12 kyphosis
s g
I A A 1458116 50154 0.021
re—initial surgery
A 6.0+6.2 47+68  0.504
ost—initial surgery
R B
Final follow—up 14.8+12.9 8.0+7.3 0.027
L1-S1 fifi™ (°) L1-SI lordosis
R ICHE A 4694168 -44.1x155 0553
re—initial surgery
AR A AT ~346£124  -344x112 0940
ost—initial surgery
AUCHY 4572151  -432¢120 0517
Final follow—up
T1-12 K J# (cm) T1-12 length
A R EEAA T 14332 15144 0441
Pre—initial surgery
B AA S 157431 159+41 0843
Post—initial surgery
AUCH I 197:37  200+39 0825
Final follow—up
T1-S1 K (cm) T1-S1 length
AR A AT 235454 245464  0.530
re—initial surgery
AR BRI AA S 264153 27464 0553
Post—initial surgery
AU 7 333+48  349:54 0265

Final follow—up
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Table 3 Univariable logistic regression analyses of

factors associated with IRCs

Grﬁj[r)l A GrEl{ig B OR 95%Cl P [\)/{ﬁue

Y (%) Age(years) 0.614

=5 17 21 1.85  0.45~7.65

<5 6 4 REF
ifi?:;}ﬁ:&ft%wning number 0355

=6 15 13 1.73  0.54~5.54

<6 8 12 REF
FHHIFE ) 0700
Average lengthening intervals (months)

=9 15 15 1.25  0.39~4.04

<9 8 10 REF

WIH EE R R (% )Primary correction rate

of the main curve 0.307
=50 17 15 1.89  0.55~6.45
<50 6 10  REF
ARHTT5-12 J5 1™ (°)
Pre—op T5-12 kyphosis 0.043
=40 10 4 4.04 1.05~15.58
<40 13 21 REF
*WTIO—LZE&‘(O) 0.021
Pre—op T10-L2 kyphosis :
=10 13 6 412 1.20~14.14
<10 10 19  REF
%5 %4 Curve number 0.194
>1 5 2 3.19  0.55~18.42
1 18 23 REF
S 7 e 5 2 0266
Proximal instrumentation type .
H. 4§
Hooks only 6 2 REF
FIEIR &
Pedicle screws 3 5 5.00 0.58~42.80  0.142
+ hooks
HRAlET
Pedicle 14 18 386 0.67~22.11 0.130
screws only
S 417 0255
Location of upper instrumented vertebrae :
C7-T2 10 15 051  0.16~1.62
KT T2
Lower than T2 13 10 REF
S e 0,585
Location of the lowest instrumented vertebrae :
T12-1L3 12 15 0.73  0.23~2.29
& T L3 -
Lower than L3 1 10 L
R R
Types of connectors 0.394
HiIE Tandem 6 4 1.85  0.45~7.65

Jf 8k Side-by-side 17 21 REF

A 4L IR AREAL B 4L, JEIF A e AL

Note: Group A, complication group; Group B, non—complication group
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it KR 23.3%, N I E A DG I R 0E 5 76.9%
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