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Posterior vertebral column resection with dual axial rotation correction for severe Kyphosis secondary
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[Abstract] Objectives: To observe the results of posterior vertebral column resection with dual axial rotation
correction for severe kyphosis secondary to tuberculosis. Methods: From May 2004 to September 2011, 33
cases with severe kyphosis secondary to tuberculosis underwent posterior vertebral column resection with dual
axial rotation correction were reviewed retrospectively. There were 15 males and 18 females; the average age
was 34.7x14.1 years(11-63 years), with 18 cases =35 years and 15 cases <35 years; the preoperation Cobb
angle was 98.9°+18.2°(70.0°-130.0°), with 17 cases =100° and 16 cases <100°; the posterior convex apex
located at the upper middle thoracic spine (T10 and upper) was noted in 19 cases, at the thoracolumbar or
lumbar spine(T11 and under) in 14 cases. The spinal cord injury of Frankel grade of A and B was noted in
1 case, grade C in 5 cases, grade D in 12 cases, grade E in 14 cases. The preoperation ODI was 19.8+
10.0. Cases were subgrouped on the basis of age, location of kyphosis apex, severity of kyphosis, Frankel
grade, complication situation. The kyphosis angle was measured before and after surgery, as well as final

follow—up. The sagittal balance condition of the spine, the height of person, the Frankel grading system for
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neurological function of lower extremities, the Oswestry disability index (ODI) for life quality, the visual
analogue score(VAS) for low back pain and the patient satisfactory index(PSI) were recorded before surgery
and at follow—up. The intra— and post—operative complications were summarized, and the relevant management
undertaken was noted. Results: The average kyphosis angle was 98.9°+18.2° before surgery and decreased to
30.9°+11.3° after surgery, with a correction rate of 69.1%. The average kyphosis angle was 34.8°+15.1° at the
final follow—up, with a correction rate of 65.3%. The sagittal balance of the spine, height of person, Frankel
grade, Oswestry disability index and visual analogue score were improved to a certain extent. The PSI results
showed a satisfying rate of 87.9%.

The complications included 12 cases at intraoperation, 2 cases at early—

stage and 4 cases at late—stage. The incidence rate of complications was 54.5% and all complications got
good relief after the relevant intervention. The correction rate of kyphosis angle was not different between
patients with and without complications, but the life quality and neurological function improvement were lower
in patients with serious neurological complications. Conclusions: Posterior vertebral column resection with dual
axial rotation correction and fusion is an effective way to treat severe kyphosis secondary to tuberculosis, good
therapeutic efficacy and long—term prognosis can be obtained. It is very important to prevent the occurrence
of serious neurological complications.
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Figure 1 The posterior vertebral column resection with dual axial rotation correction a The resection area of the

posterior osteotomy b Dual axial rotation correction ¢ The kyphosis is corrected and the artificial vertebrae or titanium

mesh packed with minced autograft bone was placed in the anterior space
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Figure 2 A 38-year—old man with post—tuberculosis kyphosis of thoracic spine with apex at T6-T8 a The kyphosis

angle was 128 degrees before surgery b The computed tomography scan showed the vertebral canal was impinged
severely ¢ The patient underwent vertebral column resection with dual axial rotation correction, kyphosis angle was

corrected to 52 degrees d Final radiographic data were collected 48 months after surgery from standing radiographs and

the correction remained well
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Figure 3 A 16-year—old woman with post—tuberculosis kyphosis of thoracic spine with apex at T5S-T8 a The kyphosis

angle was 123 degrees before surgery b The computed tomography scan before surgery ¢ The patient underwent vertebral
column resection with dual axial rotation correction, kyphosis angle was corrected to 38 degrees d 30 months after
surgery, the radiograph showed the fixation broken and kyphosis recurrence, the kyphosis angle was 70 degrees e The

computed tomography scan showed the titanium mesh subsidence f The patient underwent revision surgery to correct the

deformity and bone graft with titanium cage in anterior column, the correction effect was good
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Table 1 The kyphosis angle between/among different groups according to different variables

e A IR (CR) KUK (CR)
5441 (Group) n Preoperation Postoperation Final follow—up(CR)
it 29 98.2+18.8 30.6+12.0(69.3%) 31.4+12.0(68.5%)
R 6 ) =100 14 115.148.5 38.1+11.4(67.0%) 39.1+11.4(66.2%)
Kyphosis angle <100 15 82.4+9.5 23.5+7.4(71.5%) 24.2+7.4(70.6%)
() =35 15 94.9+21.7 34.0£13.8(65.0%) 34.7+14.0(64.2%)
Age(year) <35 14 101.7+15.3 26.9+8.6(74.0%) 27.8+8.7(73.1%)
R T =T10 16 90.4+18.8 28.2+10.9(69.2%) 28.9+11.1(68.5%)
Kyphosis apex <TI1 13 107.8+14.30 33.4+13.0(69.5%) 34.4+12.9(68.5%)
A~C 6 96.6+21.0 33.6+9.3(65.2%) 34.1+9.2(64.7%)
U,
AT Frankel 55 %% D 10 95.2+22.6 33.9+15.7(64.4%) 34.6+16.0(63.6%)
Frankel grade
E 13 101.2+15.6 26.5+8.4(74.2%)7 27.6+8.5(73.2%)
FAIF S A (Yes) 12 97.6+20.4 31.0+10.3(68.6%) 31.6+10.8(68.3%)
Complications ¥ (No) 17 98.5+18.3 30.3+13.3(69.8%) 31.5+13.2(68.6%)

T BRAN 4 190 P 8 R S sl R 1 1 2 s (D5 HAL AL LU BE P<0.05 3 CR 7 IE %

Note: * Except for 4 cases of internal fixation loosen or broken; (DCompared with other group, P<0.05; CR: correction rate

F2 BEREAREERS AR ODI X Frankel 5 %1557
Table 2 The Frankel grade and ODI with different groups according to different variables

Frankel 73%% (Frankel grade)

ODI(n=21)" - —

I 41 (Group) n - JWHE (IR) Preo/yl)\;ilion Finjli Zﬁ)‘l%nzj—up
Preoperation Final follow—up(IR) A~C D E C D E
31 Total 29 19.8+10.0 10.6+7.2(52.9%) 6 10 13 3 8 18
KR M () =100 14 19.2411.0 10.4£7.7(51.0%) 3 4 7 1 4 9
Kyphosis angle <100 15 20.3£9.4 10.8+7.2(54.7%) 3 6 6 2 4 9
R () =35 15 20.5+7.8 10.56.4(53.9%) 4 9 2 1 7 7
Age(year) <35 14 18.0+14.8 10.8+9.7(50.5%) 2 1 11 2 1 11
B T =TI10 16 22,1199 12.7+7.4(47.9%) 4 8 4 3 5 8
Kyphosis apex <TIl 13 16.1£9.5 7.345.9(61.0%) 2 2 3 10

A~C 6 28.7£6.1 16.2+5.3(44.3%) 6 3 3

ﬁgfagl’(ffkgaﬁg& D 10 21.1£6.3 11.6+5.8(45.9%) 10 5 5
E 13 6.6+4.6 2.0+3.1(77.4%) 13 13
FAI B 4 (Yes) 12 19.946.1 12.4+6.3(38.8%) 2 5 5 2 3 7
Complications F(No) 17 19.8+12.0 9.5+7.8(61.6%)" 4 5 8 1 5 11

H* BRAM 8 BTG IR (AT ODI=0) (9 i 2 ;D5 HAb 41 e P<0.05 ;1R : 035 3R (improvement rate)
Note: *Except for 8 patients without symptoms(ODI=0); (DCompared with other group, P<0.05; IR: improvement rate
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