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[Abstract] Objectives: To evaluate the radiological and clinical outcomes of the corrective surgery for pa-
tients with moderate to severe focal kyphosis/kyphoscoliosis in thoracolumbar spine. Methods: 68 patients with

moderate to severe focal kyphosis/kyphoscoliosis of the thoracolumbar spine underwent posterior vertebral col-
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umn resection(PVCR) at our hospital. There were 37 males and 31 females, with a mean age of 36.89+15.38

years. There were 45 patients with lower extremity neurological symptoms before operation, preoperative
Frankel classification was as follows: 33 cases of grade D, 9 cases of grade C, 2 cases of grade B, and 1
case of grade A. The kyphosis level radiographs were obtained from all patients preoperatively, immediately
postoperatively and at final follow—ups. Local kyphosis and scoliosis Cobb angles were measured. Full-spine
standing radiographs were obtained before surgery and at follow—ups, and the spine sagittal and coronal bal-
ances were evaluated. The Frankel grading system for neurological functions, the Oswestry disability index(O-
DI) for life quality, the visual analogue score(VAS) for back pain and the patient satisfactory index(PSI) for
satisfaction to surgery were applied before surgery and at follow—ups. The radiological and clinical outcomes
were further analyzed in different sub—groups of patients according to etiology, severity of kyphosis, age, level
of kyphosis apex, Frankel grade before surgery,

and complications. The factors influencing the improvement

rate of follow—up ODI score were analyzed by multiple regression. Results:
patients was 41.47+4.68 months.
31.92°£16.79° after surgery, and was 34.60°+18.09° at final follow—up, the correction rate of kyphosis was
(64.26+15.13)%. The average scoliosis angle of 21 patients reduced from 37.36°+26.19° to 13.21°+£14.72° after

surgery, and was 14.33°+14.93° at final follow—up, the correction rate of scoliosis was (69.70+28.44)%. At fi-

The average kyphosis angle reduced from 94.14°+22.57° before surgery to

nal follow—up, Frankel classification was improved in 30 patients, 3 patients were raised from grade A or B
to C, 5 patients from grade C to D, 1 patient from grade C to E, and 21 patients from grade D to E. The
sagittal balance of the spine, Frankel grading, ODI and VAS scores were improved. The PSI showed a satis-
fied rate of 91.2%.

and aged less than 35 years.

The correction rate was significantly higher in patients with kyphosis angle less than 95°
The clinical improvement rate was significantly higher in patients with kyphosis
apex at lower thoracic spine or thoracolumbar segment, preoperative Frankel grade E and without postoperative
complications. The results of multiple regression analysis showed that the smaller the kyphosis angle before

surgery, the larger the degree of kyphosis angle correction was, and with Frankel grade D or E comparing

with A—=C the ODI improvement rate was higher. The instrumentation failure happened in 6 patients and un-

derwent revision surgery. Conclusions: Posterior vertebral column resection(PVCR) is an effective and safe

The average follow—up time of

technique for the treatment of moderate to severe focal kyphoscoliosis.

Medium—- and long—term follow—up re-

sults show that satisfactory results of correction and improvement of nerve function could be obtained.

[Key words] Focal kyphosis; Posterior vertebral column resection; Thoracolumbar kyphoscoliosis
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Table 1 The kyphosis angle and scoliosis angle
before surgery, immediately after surgery and

at final follow—up

& Y iy
Kyphosis Scoliosis
b AHTC) 94.14+22.57 37.36+26.19
reoperation
AJREIZIC) 31.92+16.79" 1321214727
Postoperation
RIEHFEE (%)
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o i (O
B (%) 34.60+18.097 14.33214.947
ma: 0. ()W—up
i 15 45 1E % (%)
ol 64.26+15.13 69.70+28.44
B IE R R (%) 8.40+12.34 8.48+6.54

Lost rate of correction
D5 AT P<0.05
Note: (DCompared with preoperative data, P<0.05
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Table 2 The sagittal and coronal balance before

surgery and at final follow—up
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Figure 1 Male, 44 years old, post—tuberculous kyphosis of T6-8 a, b Preoperative full spine X-ray, kyphosis angle

was 105° ¢ Aspect photograph showed significant kyphosis before surgery d Preoperative CT showed kyphotic apex in
T6-8 e, f X-ray in 2 weeks after posterior apical segmental resection osteotomy with correction, kyphosis angle 52° g, h
The correction was well kept 44 months after surgery i Aspect photograph in the follow—up, showed improvement of cos-
metic problem Figure 2 Female, 17 years old, post—tuberculous kyphosis of T10-L1 a, b Preoperative full spine X-
ray, kyphosis angle was 135° ¢ Aspect photograph showed significant kyphosis before surgery d Preoperative CT showed
kyphotic apex in T10-L1 e, f X-ray in 2 weeks after posterior apical segmental resection osteotomy with dual axial ro-
tation correction, kyphosis angle 35° g, h The correction was well kept 48 months after surgery i Aspect photograph in

the follow—up, showed improvement of cosmetic problem
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Table 3 Univariate analysis results of kyphosis correction and the neural function improvement
Ja i (©) oDr* Frankel 43-%%
Kyphosis angle Frankel grade
4}2#{ NS . NS 7|Q‘1‘P oP pﬁ‘)‘j—FU
Group AT A5 Fifi 1 AT Bt Vi A Pre— i
Pre— (FFIE%) (FFIES) Pre— (R
OP  Post-OP(CR) FU(CR) op FU(IR) A—C D E C D E
E::i ’ 62 943  32.1(67.2%) 33.7(60.6%) 223 12.0(52.2%) 10 30 22 4 15 43
5§ & Etiology
(Sflji . 17 893  25.1(73.4%) 27.9(69.6%) 192 10.4(40.5%) 2 9 6 0 5 12
~ongenital
.
:F%& 45 96.1  34.4(64.9%) 35.9(63.7%) 20.6  11.2(452%) 8 21 16 4 10 31
J5 it £
Kyphosis angle
=95° 32 112.5  41.5(63.5%) 43.9(61.2%) 21.0 11.7(52.9%) 5 15 12 2 5 25
<95° 30 748V 22.0(71.1%") 22.9(69.7%") 237 12.5(51.4%) 5 15 10 2 10 18
A (%)
Age(years)
=35 % 39 96.1 36.3(63.6%) 37.5(62.6%) 24.8 12.9(50.5%) 7 25 7 2 12 25
<354 23 91.2  24.9(73.1%") 27.3(69.9%") 185  10.6(48.9%) 3 5 15 2 3 18
S T
Kyphosis apex
uMT 32 90.8  34.1(63.5%) 36.3(61.2%) 219  13.4(43.1%) 7 18 9 4 9 19
TL 30 98.07 29.6(71.1%") 31.0(69.6%") 13.1 5.4(64.49%") 3 12 17 0 6 24
Frankel 432
Frankel grade
A-C 10 91.8  31.0(67.0%) 31.9(65.6%) 30.0 17.5(41.4%) 10 4 5 1
D 30 94.3 37.6(62.0%)  39.3(60.0%) 233 13.0(46.1%) 30 0 10 20
E 22 954  252(74.3%) 26.9(72.3%") 43V 1.2(77.6%") 22 0 0 22
I KA
Complications
H Yes 21 93.4  29.7(68.6%) 30.2(68.1%) 24.6 15.3(42.5%) 2 12 7 2 4 15
J& No 41 94.7 33.3(66.5%) 35.5(63.9%) 21.3 9.8(56.8%") 8 18 15 2 11 28

Ha, HEBRPIRE R ShEB A 6 b, HEBR 13 FICAEIR B #H  (RAT ODI=0); (D5 H b4 % P<0.05;CR,correction rate;IR,

improvement rate

Note: a, 6 patients with internal fixation loosen or broken were excluded; b, 13 patients with asymptomatic(preoperative ODI=0)

were excluded; DCompare with other group/groups, P<0.05; CR, correction rate; IR, improvement rate
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Table 4 Results of Enter multiple regression analysis with ODI improvement rate as a dependent variable

A b v Ak 52 8K PR fb 2 5L 95% & 17 X ]
Unstandardized Standardized Pl 95.0% CI for Beta
o P T i3
B PiifE 22 SE B t Lower Bound  Upper Bound
(.?’H 48.9 18.1 2.7 0.010 124 85.3
onstant
17,“”"5 Tﬁﬂh 038 0.2 05 3.6 0.001 _12 03
re—op kyphosis
Kifi 177 ) ™ AR A
Change of kyphosis at follow—up 1.3 0.3 0.6 4.0 <0.001 0.7 2.0
Jer i T i T B 5.7 94 0.1 0.6 0.551 -133 247
Kyphosis apex at thoracolumbar ' : : . . : .
A A Frankel A-C 2%
Frankel A—C at pre—op -19.2 9.5 -0.2 -2.0 0.048 -38.2 -2.3
JRAE 95 9.0 -0.1 11 0.229 -27.7 8.6
omlications
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