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Influence of pedicle screw instrumentation on growth potential of the immature vertebra/ZHANG
Jianguo, ZHANG Yanbin, WANG Shengru, et al/Chinese Journal of Spine and Spinal Cord, 2018, 28
(12): 1060-1066<

[Abstract] Objectives: To explore the influence of pedicle screw instrumentation on the growth of immature
spine at a very young age. Methods: Between January 2000 and December 2016, individuals who had bilat-
eral pedicle screw instrumentation were reviewed. Patients younger than 5 years old with a minimal follow—up
of 5 years were included. Anteroposterior diameter of vertebral body, pedicle length of both sides, anteropos-
terior diameter, transverse diameter and area of spinal canal were measured on CT images before surgery and
at final follow—up. Parameters of instrumented vertebrae and adjacent non—instrumented vertebrae were com-
pared. Growth value was calculated as: preoperative value — postoperative value, and growth percentage were
calculated as: growth value divided by the final follow—up value. Subgroups of thoracic vertebrae and lumbar
vertebrae were compared, respectively. Statistical analyses were performed. Results: 13 patients with congenital
spinal deformity were enrolled. The average age at surgery was 3.4+1.1(range, 2-5) years old, and the average
follow—up was 7.2+2.2(range, 5-11) years. Osteotomy and short instrumentation with pedicle screws were per-
formed on each case. A total of 69 segments was measured, including 43 instrumented vertebrae and 26 ad-
jacent non—instrumented vertebrae. Significant increases of all parameters were noted at final follow—up. The

growth value(2.2+1.7mm vs 1.1x1.3mm), the area of spinal canal(72.8+48.5mm? vs 39.2+26.3mm?, the growth
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percentage of anteroposterior diameter[(11.2+7.1)% vs (6.0+6.0)%] and area of the spinal canal[(21.3+£11.6)%

vs (13.4£8.1)%], the anteroposterior diameter of vertebral body(3.8+2.5mm vs 6.1£3.0mm) and its growth per-

centage[(20.5+12.1)% vs (28.1£11.0)%] had significant differences between instrumented vertebrae and non-in-

strumented vertebrae (P<0.05). Similar results were noted in lumbar region.

Shape-change phenomenon was

found in non-instrumented vertebrae and not apparent in instrumented vertebrae. Conclusions: Pedicle screw

instrumentation may slow down the growth of vertebral body, indirectly speed up the growth of spinal canal

and hinder the shape—change phenomenon of lumbar spinal canal. But the influence is quite slight and the

significant development occurs in instrumented vertebrae.

So pedicle screw instrumentation may not make a

great difference on the growth of immature vertebrae in children younger than 5 years old.¢
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Table 1 Distribution of the instrumented and non-

instrumented vertebrae

[ EME AR EMEC
Instrumented vertebra Non-instrumented vertebra
T3 0 0
T4 1 0
TS5 0 3
T6 2 1
T7 4 0
T8 2 0
T9 2 3
T10 3 2
T11 3 5
T12 4 2
L1 7 2
L2 5 0
L3 5 3
L4 3 4
L5 2 1
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Table 2 Comparisons of parameters before surgery and

at final follow—up

R KB
Preoperative Final follow—up
NIV v NIV v
PLL(mm) 15.8+1.9 16.4+2.4 17.8+3.07 18.4+2.67
PLR(mm) 16.5+2.0  17.1£2.7 1834317 18.942.77
VAP(mm) 16.1£2.5  15.6+2.9 21.3+4.57  18.4+3.50
CAP(mm) 16.7+1.7 16.9+2.0 17.7£2.37 18.9+2.7%
CLAT(mm) 19.1+3.5 19.0+3.5 21.3+3.7V 22.1+3.6Y

AREA(mm?) 252.9+60.5 264.8+72.2  289.7+70.6" 330.7+96.4%

TE:NIV AR EME TV, B EHE ; PLL, ZEUHES AR ; PLR 43 Ak
SR ; VAP HEMR TG 42 CAP, MET IS 42 ; CLAT, HERTRIAR
AREA HEFF TR D5 ARTTIES: P0.01<

Note: NIV, non-instrumented vertebrae; 1V, instrumented vertebrae;
PLL, left of pedicle length; PLR, right of pedicle length; VAP, A-
P diameter of vertebral body; CAP, A-P diameter of the spinal

canal; CLAT, transverse diameter of the spinal canal; AREA, area

of the spinal canal; @Compared with preoperative, P<0.01

1 a CT R0 EIR# R EIR
SR EZBPAT b CT R R
S HAN T AB S HEIARTIT S 12
(VAP),BC Z [H] Y IR M HEE TS
(CAP),DE ZZ [B] ) i B Ay # 45 B 42
(CLAT) ,GI I FH 433 N 2 F HES AR
KE (PL),BECD Bl Ui =5 i HEAS
I (AREA)

Figure 1 a Axial image was adjust-
ed to be parallel to the upper end-
plate b The line between A and B

was the anteroposterior diameter of the vertebral body(VAP). The line between B and C was the anteroposterior diameter

of the spinal canal(CAP). DE was the transverse diameter of the spinal canal(CLAT). FH and Gl were the right and left
pedicle length(PL). The wall of the spinal canal defined the area of the spinal canal(AREA)
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Table 3 Comparison of growth value and percentage between NIV And IV

AR AH (mm) ¢ AR (%) Z
Growth value Plii Growth percentage PlE

- P value

NIV v NIV v

PLL(mm) 2.0+2.4 24x1.5 0.404 10.2£10.3 13.2+8.6 0.2
PLR(mm) 2.1£2.2 2.4+2.0 0.644 10.6£9.1 12.5£10.1 0.432
VAP(mm) 6.1£3.0 3.8+2.5 0.001 28.1x11.0 20.5+12.1 0.009
CAP(mm) 1.1+1.3 2.2£1.7 0.008 6.0+6.0 11.2+7.1 0.003
CLAT(mm) 2.6x1.5 3.7+23 0.026 12.247.1 16.6+9.7 0.046
AREA(mm?) 39.2+26.3 72.8+48.5 0.002 13.4£8.1 21.3x11.6 0.003

TE NIV AR EHE LV, [ 8 A  PLL, ZE (A 5 AR BE  PLR, A7 UME S AR K VAP, MEMRHT S 42 ; CAP, MERS RTJS 42  CLAT, HEE B4R ;
AREA, HES IR
Note: NIV, non-—instrumented vertebrae; 1V, instrumented vertebrae; PLL, left of pedicle length; PLR, right of pedicle length; VAP, A—

P diameter of vertebral body; CAP, A—P diameter of the spinal canal; CLAT, transverse diameter of the spinal canal; AREA, area of

the spinal canal

2 4B H%, T12/L1 BAEARDE | 17 EHERDIBR T12~12
HESARIZET N E , RS BETT 106 4~ A . ARRTAT W & NCS(a,
b.c). KKK iR L1 L2 A1 L3 9 VAP A K {H 50
2.36mm . 2.92mm 1 9.06mm, L1 F1 L2 Bl B/NT L3, CAP 4: &
{H4> %1% 9.31mm 4.57mm F1 4.20mm, AREA A= KAH /351 A
190.86mm?, 151.20mm? 1 88.98mm?,L1 1 L2 B 8 K T L3,
L3 MEE AT DL P 2 =M FOEAZ (e f),L1(a d) Fl L2(b,
e HEE NITCH] B As ¢

Figure 2 CT images of the 4—year—old girl with hemiverte-

S,

bra located at T12/L1. Hemivertebra resection and instrumentation from T12-L2 were performed. The follow—up was 106

months. NCS could be noted before surgery(a, b, c¢). At the final follow—up, growth value of VAP was 2.36mm, 2.92mm
and 9.06mm in L1, 12 and L3, respectively. Growth value of CAP was 9.31mm, 4.57mm and 4.20mm in LI, L2 and
L3. Growth value of AREA was 190.86mm? 151.20mm? and 88.98mm? in L1, L2 and L3. The shape—change phe-
nomenon could be noted in L3(c, f) but not so obvious in Ll(a, d) and L2(b, e)
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Table 4 Comparison of growth between NIV and IV in thoracic vertebrae

N1 FR/ i HREC Z
Preoperative Final follow—up Growth value PlH
NIV v NIV v NIV v P value
PLL(mm) 15.9+1.2 16.7+2.0 18.4+2.8 18.8+2.5 2.4+2.9 2.3+1.5 0.463
PLR(mm) 16.7+1.0 17.1£1.7 19.3£2.5 19.7£2.0 2.8+£2.6 2.6+2.1 0.391
VAP(mm) 15.0+2.1 14.3+2.0 19.5£3.8 17.4+3.8 54+2.3 3.6x2.1 0.018
CAP(mm) 15.9+1.1 16.3x1.5 17.9+1.8 17.7+1.7 1.3+1.3 1.6+1.1 0.244
CLAT(mm) 16.8+1.7 17.2+2.4 19.2+2.5 20.3+3.1 2.8+1.4 3.3+1.7 0.383
AREA(mm?) 213.2+24.2 229.4+43.3 252.8+45.0 280.4+63.3 43.2+24.6 56.3+36.2 0.232
R5 EHEEHSEEE#RERELRC
Table 5 Comparison of growth between NIV and IV in lumber vertebrae
EN: 174 KRBV CR S
P Preoperative Final follow—up Growth value
NIV v NIV v NIV v Pljf{jiluf
PLL(mm) 15.7+2.8 16.2+2.8 16.8+3.1 18.1+2.7 1.3+1.1 2.5+1.5 0.04
PLR(mm) 16.1+3.1 17.1+3.4 16.7+3.3 18.2+3.0 1.1+0.8 2.1+1.8 0.02
VAP(mm) 17.8+2.0 16.7+3.2 24.2+4.3 19.3+3.1 7.2+3.7 4.0£2.8 0.007
CAP(mm) 18.0+1.6 17.4+2.3 18.9+2.7 20.1+3.1 1.0£1.2 2.8+2.0 0.019
CLAT(mm) 22.6+2.5 20.6+3.6 24.8+2.4 23.8+3.2 2.2+1.6 4.1£2.7 0.025
AREA(mm?) 316.4+43.4 298.7+78.5 348.8+64.5 378.6+99.1 32.7+28.9 88.5+£54.0 0.003

()

after surgery. The shape—change phenomenon was apparent in L4(c, f) but not so obvious in Ll(a, d) and L3(b, e)

B3 325U L2 PHEARERIE TR (L1-3 S
HRERETIE . ARJSBEDT 132 H . ARJ5 81 AN H RN
FE o LAHEET] WL BB 2 =M RE A% (e f), L1 (a . d)
L3(b e)HEE NI T B A2 ¢

Figure 3 CT images of the 3 —year —old girl with
hemivertebra located at 1.2. Hemivertebra resection and
instrumentation from L1-3 were performed. The follow—up

was 132 months. Implants were removed at 81 months
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