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Radiographic analysis of multilevel asymmetric Ponte osteotomy vs vertebral column resection in se-
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[Abstract] Objectives: To compare the coronal and sagittal radiographic difference of MAPO and VCR in
severe rigid adult idiopathic kyphoscoliosis(AIKS). Methods: A retrospective study was conducted for patients
with severe rigid AIKS who underwent posterior MAPO or VCR surgery in our hospital from May 2009 to
March 2016. All the patients had at least 2 years follow—up. Clinical and radiographic data(full spine X-ray,
full spine bending X-ray) before operation, immediately after operation, and at final follow—up were collected.
All patients were divided into MAPO group and VCR group according to the osteotomy method. Statistical
analysis was used to compare the differences in radiographic parameters including Cobb angle of main curve
and focal kyphosis, apical vertebral translation, coronal and sagittal balance, thoracic kyphosis, and lumbar
lordosis.  Subgroup analysis was performed on patients with pre—existing coronal and sagittal imbalance to as-

sess the improvement of coronal and sagittal balance. Results: A total of 30 cases with AIKS was analyzed.
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There were 7 males and 23 females with an average age of 26.97+8.88 years.
was 28.70+£7.05 months. The main curves were corrected from the average of 103.21°+16.97° and 110.79°%
15.97° to 48.58°+17.27° and 57.33°+17.43° respectively. The main curve correction rate was (53.13+13.71)%
and (48.89+12.81)% respectively. The local kyphosis was corrected from 85.21°+26.80° and 93.3° +25.09° to
39.66°+£20.28° and 56.90°+21.36°, (47.20+£19.92)% and (38.38+

12.89)%, respectively. Coronal and sagittal radiographic parameters including coronal and sagittal balance, tho-

The average follow—up time

and the local kyphosis correction rate was

racic kyphosis, and lumbar lordosis all improved in two groups, and the difference between the two groups

was not statistically significant. The subgroup analysisshowed that, except for the increase of sagittal balance
in VCR group, the other parameters were improved to some extent, but there was no statistical difference be-
fore and after surgery and the same between the two groups. The mean surgical time and blood loss in VCR
group were significantly higher than those in MAPO group. The incidence of complication in MAPO group

was significantly lower than that in VCR group. Conclusions: Multilevel asymmetric Ponte osteotomy for

severe and rigid AIKS can achieve similar coronal and sagittal radiographic improvements with VCR and

significantly reduce operative time and postoperative complications.
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Table 1 Patient demographics and radiographic

parameters comparison between patients treated with

MAPO or VCR
MAPO (n=19) VCR(n=11)

5] Gender 1.000

% Male 5 2

% Female 14 9
Y (%) Age 26.32+9.57 28.09+7.84
BMI (kg/m?*) 22.12+2.48 21.45+3.18
T2 RWE(CY)
Segments involvement of 7.47+1.54 7.64+2.25
main curve
ETTRME D) 11.26+6.40 9.877.03
Main curve flexibility
TBRL ) 0.354

am curve type

975 Thoracic 13 6

e O 5 6 5

Thoracolumbar/lumbar

o o
(3 Cobb ) 103.21£1697  110.79£15.97

ain curve

s = o
Jr i 5 ™ Cobb £ (°) 85.21+26.80 93.3+25.09
Focal kyphosis
CB(mm) 13.60+25.45 15.46+38.83
AVT(mm) 30.23+82.01 6.55+98.86
SB(mm) -14.02+24.63 -6.05+23.15
TK(T5-T12)(°) 50.59+25.59 52.56+32.27
LL(T12-S1)(°) 58.61£20.49 61.27+21.41

0.334>0.05)

VCR 21 1734 F AR B 8] F A O o e 3 5 T
MAPO 41 (P<0.05,%% 3)., Widlaah& 1 B Lsgit
R N 2EH (P>0.05,% 3),VCR 4 HE 5 ARIRET %
FE5 MAPO 470 & 3 22 5 (P>0.05,% 3) , 4K
W BV ¥ SRS-22 W4 K4 it = 2 5% (P>
0.05,% 3), VCR 418 & 3L B 4 67 & AF 246
VIRV IF AT 2 ), 4 R G RRE 1], 36 ]
N 16, 2 HFARIRIT . i MAPO 411X
KA BT O R AR SFIR YT G 22f% . VCR
I S E R AEF W] s T MAPO 41 (P<0.05, %
3).

3 it

DO B NG < 5 1 B = o - € T
H, PR SS T DAEE E AR Y S AR
AR, B IE e OE R 1 R i & A 5 2
B AR BRI AR N 2%, R
TEROCR A AR R 222401 PR I 7 8 3 A 4 i N
HHWIE , KEZHCE MR B A 0 5 1 PR 45
T AR AR R M X S 8 R JE . Suk SF7HR
VCR #H HR Ry i e 52 2 0 A1 R $ 41t 17— T
A IR EROR A Bk 2 Bt ik
T 4830 8] 25 1) 732 U0 63k DL A o3 5 O 1) AR A RR S
AT G 1 o R A A A A T RE 8 S
P-4 61.9% 0 £ 48 IR L 45°)5 B IE A
W58 VCR A, EE % IE RN 48.89%, Jm b G
MREAL S IE 39.40°( & 1), RAEABISE VCR 441y

&2 MAPO 5 VCR HABRENRESRXHEIIZEZSHILR
Table 2 Radiographic parameters comparison of postoperative and follow—up between patients treated

with MAPO or VCR

EN] KN PR/
Pre—operation Post-operation Final follow—up
MAPO(n=19) VCR(n=11) MAPO (n=19) VCR(n=11) MAPO (n=19) VCR(n=11)
b o 0 )

I?V[;;?lblc)ui< ) 103.21+16.97 110.79+15.97 48.58+17.27% 57.33+17.43" 49.47+17.94 58.45+18.51
= o - P P
JEIE e Cobb (%) 95510680 933025.09 30.66+20.287  56.90+21.3612 4135:1988  58.68+21.67%

Focal kyphosis

CB(mm) 13.60+25.45 15.46+38.83 8.19+21.80 0.04+28.06 4.10+£21.63 -6.78+37.75

AVT (mm) 30.23+82.01 6.55+98.86 12.87+55.43 1.59+73.86 10.32+51.93 3.27+71.94

SB(mm) —-14.02+24.63 -6.05+23.15 -3.48+28.61 5.90+31.05 -10.31+20.16 -9.14+17.29

TK(T5-T12)(°) 50.59+25.59 52.56+32.27 36.49+18.84% 41.89+17.09 37.04+£19.49 42.17+14.60

LL(T12-S1)(°) 58.61+£20.49 61.27+21.41 47.99+19.14% 56.98+14.86 49.61+£15.50 56.76+17.68

75 AHT L& P<0.05;@%5 MAPO 4 L& P<0.05
Note: (DCompared with pre—operation, P<0.05; @Compared with MAPO group, P<0.05
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Table 3 Patient surgical data and complications

comparison between patients treated with MAPO or VCR

MAPO (n=19) VCR(n=11)
i 1B () 11.58+1.89 11.002.05
Fusion level
HeS AT (/1) 175021 162029
Pedicle screw density e e
oA bz 8
l\f‘?*ﬁfﬁﬁ%? N 53.13+13.71 48.89+12.81
am curve correction rate
ESHFERR() 0.88+2.38 1.1243.75
Main cuvre correction loss
Jr 8 i o 6 1 (%)
F‘oua]ukyphosis corraeclion rate 47.2019.92 38.38+12.89
R AHFESAC) 1.69+4.21 1.78+8.42
ocal kyphosis correction loss
& RHf Bl (tmin) 288.68+58.42  324.55:28.247
urgical time
i 1L KL (ml) 921.05:445.44  1336.36:602.127
Blood loss
IR AE 1 40
complication
SRS-22
R 3.24+0.30 3.30:0.19

re—operation
P

A Rl 2942025 2.99:0.20

Final follow—up

(D5 MAPO 4 L4 P<0.05, MAPO, £ 45 BLAEXT ik Ponte
;5 VCR, 2 s

Note: (DCompared with MAPO group, P<0.05. MAPO, multiple
level asymmetric Ponte osteotomy; VCR, vertebral column re-

section
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B, (H S 0 T 2247 B i, RE 0 SE BH A — 4
SP-TET A ) ) M e S SIS S 0 1 el
W BB E R AR, AR A 5 1 7 T 4L
Fo AR L, 55 B Ponte 8 A1 H Y 25
T 43 A (AR X FR Ponte S B £2 4L (9 3E 5747 1]
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A5 T Sl R T 1) 5 I AR, A W A ) 2SR
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AR 5T v A A e R T R A Y 11 8 R B AR P
Y7 CB ALK 20.20mm , I A A7 76 7 5 1) 2 i 42
DRI, AR T B89 S DR ASE S 76 T4 38 23 ) A /D, S B A
ZERNUIE SR X S g5 Rt E — e R b
MAPO RE% 525 VCR AR BL A 80K 1 555 1

Bl A B R R R T A P 81 A
AR T B3 10 H w05 BB 2 G fH 2 0
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B 1 21 % F e AR A M RS T 3 AR S HE BN 32 FRIRIT . RS VCR #UE I v
T4~13 a ARFGEESIAL2HH X L B8 £4 Cobb f1 124.9°, R#B 5 ™ A 143.0°, AR Hi e AR H 45 24 14.34mm , 5 4R 1 -F
59 40.11mm b ARJG 1 B 624 H X 27 7R £5 Cobb MM IEE 51.9°, 57 1E 2 58.45%, JA ) ™ i IF & 89.1°,
56 PR TP 5 R 9.94mm , KR T P-4 63.93mm 2 42 5 e AR R R A P S o AT 2 A TR O W
ZFARWGIT . R 5 AT BEAEX AR Ponte #04, B2 W T3~14 a ARBEGSE LA 2FH X LA B8 ED Cobb
133.5°, Jm RGN A 144.0° AR B e IR 107 °F- 8 2 —27.8mm , 2 R TEF 45 -19.49mm b ARJF 1 J8 3537 72 HE X &7 B
F 25 Cobb A% IE & 48.4° 57 IE % 63.75%, Jm s Ja ™ 1IE & 90.5°, AR HI-F-4 2 30.7mm, 5% 4R 1845 4 35.64mm

Figure 1 A 21-year—old male of severe and rigid idiopathic kyphoscoliosis with progressive spine deformity for 3 years
was admitted to our department. Correction consisted VCR procedure was performed with all-segmental construct from T4
to L3 a Preoperative standing whole spine radiograph demonstrated a rigid main curve of 124.9° and a focal kyphosis
of 143.0°. The coronal balance was 14.34mm and sagittal balance was 40.11lmm b Postoperative standing whole spine
radiograph showed the main curve was improved to 51.9°, with correction rate of 58.45%. Focal kyphosis was improved
to 89.1°. The coronal balance was 9.94mm and sagittal balance was 63.93mm Figure 2 A 42-year—old female patient
of severe and rigid idiopathic kyphoscoliosis with back pain over the last 2 years. Correction consisted in 5 levels of
asymmetric Ponte osteotomy and an all —segmental construct from T3 to 14 a Preoperative standing whole spine
radiograph demonstrated a rigid main curve of 133.5° and a focal kyphosis of 144.0°. The coronal balance was -27.8mm
and sagittal balance was —19.49mm b Postoperative standing whole spine radiograph showed the main curve was
The coronal balance was

improved to 48.4° with correction rate of 63.75%. Focal kyphosis was improved to 90.5°.

30.7mm and sagittal balance was 35.64mm
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