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Dual Growing Rod Treatment for Progressive

Pediatric Spinal Deformity

Seungjin Choi, M.D., Hak-Sun Kim, M.D., Kyung-Soo Suk, M.D., Seung-Pyo Hong, M.D., He Quan, M.D,,
Hwan-Mo Lee, M.D.*, Seong-Hwan Moon, M.D.* Jae-Ho Yang, M.D.*, Joong-Won Ha, M.D."

Department of Orthopedic Surgery, Gangnam Severance Hospital, Yonsei University College of Medicine, Korea
*Department of Orthopedic Surgery, Severance Hospital, Yonsei University College of Medicine, Korea
" Department of Orthopedic Surgery, National Health Insurance Service llsan Hospital, Korea

Study Design: Retrospective study.

Objectives: To evaluate the outcomes of dual growing rod treatment over a follow-up period of at least 2 years in patients with

progressive pediatric spinal deformity.

Summary of Literature Review: The dual growing rod treatment is safe and effective in curve correction and maintenance in patients

with progressive pediatric spinal deformity.

Materials and Methods: Between 2009 to 2017, 14 patients who underwent dual growing rod treatment were followed up for more
than 2 years. We analyzed their demographic and radiologic data, including age at surgery, sex, diagnosis, instrumented levels, number
of total operations, number of lengthening procedures, interval of lengthening, Cobb angle, thoracic kyphosis angle, lumbar lordosis

angle, T1-S1 length, and complications.

Results: The mean age of the patients was 11.0+2.9 years old. There were 10 male and 4 female patients, including 8 cases of
neuromuscular scoliosis, 3 cases of idiopathic scoliosis, 2 cases of spondyloepiphyseal dysplasia, and 1 case of congenital scoliosis.
The mean follow-up period was 42.4+14.0 months. The total number of operations was 6.6+2.6. The average number of lengthening
procedures was 4.3+2.3 at an interval of 6.9+2.1 months. The Cobb angle improved from 60.4°+27.9° to 33.5°+19.7° after the initial
treatment and 29.1°+16.4° after the last follow-up or final fusion. The T1-S1 length increased from 328.2+57.5 mm to 388.0£64.9 mm
after the initial treatment and 424.9+64.4 mm after the last follow-up or final spinal fusion. The average growth rate was 11.5 mm/year.
Six patients experienced 11 complications, of which 4 were Implant-related, and 7 were Infections.

Conclusions: The dual growing rod technique is an effective and relatively safe treatment in patients with progressive pediatric spinal

deformity.

Key words: Spinal deformity, Scoliosis, Growing rods
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Fig. 1. Three-part composition of the growing rod system. (A) Growing
rod for thoracolumbar contouring. (B) Growing connector. (€) Conven-
tional rod for lumbar contouring.

~ o £ e =4 £ s «
Fig. 2. Serial radiographs of an 11-year-old male patient with idiopathic
scoliosis who underwent 9 corrective operations using growing rod
lengthening. (A) Preoperative whole spine posteroanterior (PA) X-ray
showing a Cobb angle of 109.5°. (B) Postoperative whole spine PA view
after the first operation, where the curve was corrected to a Cobb angle
of 60.1°. (C) Postoperative whole-spine PA view of the fourth operation
after 3 lengthening procedures. (D) Postoperative whole-spine PA view of
the fifth operation after rod exchange and lengthening. (E) Postoperative
whole-spine PA view of the eighth operation after final lengthening. (F)
Postoperative whole-spine PA view of the final fusion operation where
the curve was corrected to a Cobb angle of 46.5°.
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Table 1. Characteristics of 14 patients treated with dual growing rods with or without fusion surgery—demographics, surgical data and complications

Age at Total Instru- No. of No. of Average ! : Complication (117)
. . Treatment ) Final Fusion
No. Sex Surgery Diagnosis . mented Total lengthen-  Lengthening Implant
(year) Period Level  Surgeries ings Interval (month) Surgery mPan Infection (7)
Yy (month) k! 4 related (4)
1 M 125 Congenital 31 T 7 3 6.7 foy e TN
age (1) infection (2)
2 M 128 Idiopathic 55  TI5 10 7 5.9 Yes Deep wound
infection (1)
3 F 124 ldiopathic 48 T1-ilium 5 4 8.5 No
4 M 13.4  Neuromuscular 47 T1-L4 4 2 6.0 Yes
5 M 14.9  Neuromuscular 25 T3-14 5 3 5.0 Yes
6 M 129 Neuromuscular 3 T2 8 4 58 Yes Deep wound
infection (2)
7 M 10 Opondvloepiphyseal o g 9 6.4 Autofusion od break-
Dysplasia age (1)
8 M 7.0  Neuromuscular 39 T2-ilium 9 5 6.6 Autofusion Rod break- Deepyvound
age (2) infection (1)
g F 7.5  Neuromuscular 58 T1-L2 9 8 7.3 No
10 F 6.3 Neuromuscular 36 T1-ilium 6 5 12 No
Superficial
11 M 116 Neuromuscular 35 T1-ilium 6 3 11.0 Yes wound infec-
tion (1)
12 M 6.3 Neuromuscular 27 T1-ilium 3 2 1.5 No
13 F 114 Opondyloepiphyseal o g g 6 2 40 Yes
Dysplasia
14 M 139  Idiopathic 24 T4-15 4 3 5.0 No

*:a number of case

www.krspine.org 185



Seungjin Choi et al

Volume 24 ¢ Number 3 ¢ September 2017

SPSS Inc., Chicago, IL, USA)E ©]-8-5}o] th-&3EE t—testZ A
sto ™, A F2] F2 0.05 o]sk= shlt.

&}

2z 544 $A50) B ol 1104294908, dAt
A7} 109, of7 @47} 47 o] 9lrt. o] net 417408
4 A4 5030l 8o, S 203 5, 4% B YT
20, A ZWzo] 12 ehton], B 41717+ 42.4
+ 140709 o9k

F 5% Qe BT 6612631900 o] F AF & d5
£ Y7 4312332 et Q% 52 B 6912171
aith AlElon EAH R HE foteS AT St

147 = 7o) tH(Table 1).

Zuk= Fxpo] A2 Cobb Zto] #Hx 44 A B 60.4
+279% 04 $4 & FF 335419758 BAHEYoH
(p<0.0001), & FAAHE E= HF |EA B4 29.1+
16422 WA= o](p<0.0001) FAHCZ Foln|gt AitE B
Ak Hx & A v WSS o, Bk 51.7+20.3%9] W
B8 Hr} A% 54 F Cobb Zta} 2% AN B 2%
feteA] Cobb Z+e] Wsh= BAIH &2 F-ou|eh sk T
=] 2] 9FH(p<0.211) (Table 2).

_8;7_5,_ 71—4- g__f_ 7&11]—71—0 _7:445‘,3
2395, 40.11£164%00H & & P
14352 WEEglon, HF FAA
B 21.3+18.3%, 36.2+18.0% 2 HAE It
5ol AAH HF = o]F A= AH A
30.0%°014 2F 4& ¢ 19.3%= TA= ok

WeH D AVYH A2 JL T A g Z42F 21,0175
mm, 63.0£52.4 mmoA] &+& 5 Hot 14.5+12.2 mm, 55.7+
49.9 mm=z WEE| om HF FAAHE BE FF FEEA

o]v

AN
T= £

L

2.0

{

i+t Z+7F 32.8
14.3%, 35.7

_]_%

i

I+

2
LS

=+ I+
b
ofN
Jo
jins]
>

=
e

7

o

4
iy o
M

46.4+45.0 mm=z =Lt & A,

m
5% T, A% FANGE B AEFULA7] SA 0

4
é’é}% E?&E}. HAzx v ¥ *17‘44 4%‘— FAIA

HE fteA dol JA| TAF R {ou|et ekt ks
[e3]

:% o), B 30.7+15.2%2] A%Ae
m/yr= T A
%% 6y o] oA F 1
=

8

~
£
g °
o
=
N
N
n&
e
)
2>

o o o
o 2 o

e
o
®
=
)
o

H o
296/10) S0, 5 4 A9 354 Tt g
$& 117%(11/94) et AGH 5% ot
2 11.9%(10/84)°1 %

-,
ok
i
A,
52
32,
r

Te=HE

X
1©
v T

o
>

2 o

%0,

N,

@ = H
ofl, oX

b o

T o

e

o O

Jo

L glo
oﬁlljg
ol 3
w1
SR
o Moo
z‘o o
:iririrlo
o 2 1
0, <)
4 e 2
ftfy

=

5 2
fHor HuHy glon AT E 85 & Yo
Atk oFA7HA] ARE A 27]E2 §leLt 2 Cobb
Zko] 50 = ool 1040152 B2 Aol doksle ¢
ol 489 S48 ARE Heohs 2oz dejA Adot? o1z
1t Cobb Zto] S0EETE Zejet Ad7o] go) 'tz <

=

Table 2. Spinal curvature and length before and after implantation of growing rod

p-value
Preoperative sztrg\étrtal Las;igglll(;tlj\gg: ” Preoperative VS. Preoperative VS. Last  Postinitial Surgery VS. Last
Postinitial Surgery  Follow-up or Final fusion  Follow-up or Final fusion
Cobb angle (°) 60.4:27.9  335+19.7 29.116.4 <0.0001 <0.0001 0.211
Kyphosis (°) 32.8+239  22.0¢14.3 21.3+18.3 0.126 0.127 0.816
Lordosis (°) 40.1+164 3574143 36.2+18.0 0.131 0.519 0.910
T1-S1 length (mm) 32824575 388.0:649  424.9+64.4 <0.0001 <0.0001 <0.0001
Coronal balance (mm) ~ 21.017.5  14.5¢12.2 17.0£12.9 0.327 0.551 0.464
Sagittal balance (mm) ~ 63.0:52.4  55.7+49.9 46.4145.0 0.358 0.131 0.222
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