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[Abstract] Objectives: To compare and analyze the mid— to long—term efficacies of posterior approach
(Wiltse's approach), anterior approach, and posterior—anterior approach in the treatment of adult thorcolumbar

tuberculosis. Methods: A total of 421 patients with thoracolumbar tuberculosis underwent surgical treatment in
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our department from January 2008 to January 2016, among which, 341 patients received mid- to long—term
follow—up. There were 190 males and 151 females, aged 18 to 73 years(42.1+15.1 years). 330 patients were
given standardized anti—tuberculosis therapy for at least 2 weeks before operation (isoniazid+rifampicin+pyrazi-
namide+ethambutol), and the other 11 patients underwent emergency surgery. T1-T10 vertebrae were involved
in 82 cases, T11-L2 in 165 cases, and L3-L5 in 94 cases. 179 cases were treated with posterior debride-
ment(Wiltse’s approach) combined with intervertebral bone grafting and internal fixation (group A), 98 cases
were treated with anterior debridement combined with intervertebral bone grafting and internal fixation(group
B), and 64 cases were treated with internal fixation via Wiltse’s approach + anterior debridement and inter-
vertebral bone grafting(group C). After operation, all the patients were given standard quadruple anti—tubercu-
losis drugs for 1.5-2.0 years. The operation time, intraoperative blood loss, hospitalization days were collected
of three groups. The erythrocyte sedimentation rate(ESR) and C-reactive protein(CRP) of all the three groups
of patients were collected before surgery and at 1 week after surgery. At preoperation, 1 week after surgery,
and the final follow—up, the VAS scores of thoracolumbar back pain were collected, and the Cobb angles of
thoracolumbar kyphosis were measured on X-ray film to calculate the correction rate of thoracolumbar kypho-
sis and final follow—up correction loss angle. Besides, the recovery of neurologic function, bone graft fusion
rate, and postoperative complications at the last follow—up were collected. Results: All the patients underwent
operations uneventfully and were followed up for 5-13 years(8.4+2.1 years). The operation time, intraoperative
blood loss and hospital stay in group A (207.8+50.0min, 570.0+309.6ml and 12.5£2.5d) were smaller than
those in group B(1249.9+47.7min, 745.5+394.6ml and 16.8+9.7d) and group C(274.3£59.3min, 792.0+282.8ml
and 17.3£3.4d)(P<0.001). At preoperation and 1 week after operation, the ESR was 68.8+26.Imm/h and 31.4+
13.0mm/h, and CRP was 53.0+14.6mg/L. and 27.9+7.1mg/L. in group A; the ESR was 63.7+22.4mm/h and
27.9+10.0mm/h, and CRP was 53.4+20.3mg/L. and 27.6+9.4mg/L. in group B; ESR was 65.4£24.2mm/h and
31.1x11.1mm/h, and CRP was 55.2+16.9mg/L. and 26.0+7.8mg/L. in group C. Both ESR and CRP of all the
three groups at 1 week after operation reduced significantly than those before operation, respectively(P<0.001).
At preoperation, 1 week after operation, and the final follow—up, the VAS scores of group A were 5.1x1.1,
2.5+0.8, and 1.8+0.7, which of group B were 5.2+1.0, 2.6+1.0, and 2.0+£0.6, and those of group C were 4.9+
1.0, 2.5£1.1 and 2.0+0.7. The postoperative 1 week and final follow—up VAS scores of the three groups sig-
nificantly improved than those before operation(P<0.001). At preoperation, 1 week after operation, and final
follow—up, the Cobb angles of kyphosis were 27.0°+3.1°, 9.8°+2.0°, and 13.0°£1.9° in group A, 27.5°+1.9°,
10.4°£0.8°, and 14.4°+£0.9° in group B, and 28.3°+4.8°, 10.6°+2.4°, and 13.9°+2.3° in group C. The kyphosis
was significantly corrected in all the three groups (P<0.001). Loss of correction angle at final follow—up was
3.2°£1.1° in group A, 4.0°+0.7° in group B, and 3.3°+1.0° in group C. Loss of correction angle in group B
was greater than that in group A and C(P<0.001). At the last follow—up, 15 patients failed to achieve grade 1
and grade 2 fusion, including 10 in group A(5.6%), 2 in group B(3.1%), and 3 in group C(3.1%)(P>0.05).
The 24 patients with neurologic deficit improved significantly at the last follow—up. Postoperative complications
occurred in 6 cases(3.4%) in group A, 6 cases(6.1%) in group B, and 5 cases(7.8%) in group C(P>0.05), all
of which were cured by symptomatic treatment. In group B, one patient had tuberculosis recurrence 2 years
after operation, and was cured by posterior debridement (Wiltse's approach) combined with intervertebral bone
graft fusion and internal fixation. Conclusions: All the three kinds of surgical approaches—posterior approach
(Wiltse's approach), anterior approach, and posterior—anterior approach can achieve satisfactory mid— to long—
term results in treating adult thoracolumbar spinal tuberculosis on the basis of anti—tuberculosis drug treat-
ment. The Wiltse’s approach is superior to anterior approach only and posterior combined anterior approach in
operation time, blood loss, and length of hospital stay. While Wiltse’s approach and posterior combined ante-
rior approach are superior to anterior approach only in correction and maintenance of kyphosis.

[Key words] Spinal tuberculosis; Surgical approach; Thoracic and lumbar spine; Mid- to long—term; Clinical
efficacy
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Table 1 General data of the patients
A4l B4l G4l
(n=179) (n=98) (n=64)
Group A Group B Group C
PR (H /%)
CondorM1) 95/84 59/39 36/28
AL () Age(yrs) 43.0+£15.3 40.7£14.2 41.9+15.6
ikt BB Focus range
T1~T10 53 20 9
T11~1.2 80 47 38
L3~L5 46 31 17
P4 i 5E 5 B Fixation segments
3 98 68 38
>3 81 30 26
SEARFF RS ) ()
Duration of 11.1£9.4 9.4+8.0 9.0£6.7
symptoms(mos)
FDTR R () 84220 8.6:2.1 83423
ollow—up(yrs)
R2 ZHBEEAHBER (xs)
Table 2 Perioperative conditions of the patients
A4l B4 C4H
(n=179) (n=98) (n=64)
Group A Group B Group C
FoRR{ ] (min) 207.8+50.0  249.9+47.77  274.3+5037
peration time
M) 570053006 7455239467 792.0£282.8"
00 0SS

AEBE I A (d)

) s 125525 168:977 1731347
MIESEGmM) 6884261 6374224 654s242
F I SRmb) 31451307 27941007 3111117
R R /L) 53.0£14.6 5348203 552+169
A LI CRP(ng/L) 59 9.9 10 2761042 26.0+7.82

1 week post—op CRP
DY A 4L P<0.05: @ R4 A 14 P<0.05

Note: (D Compared with group A, P<0.05; @ Compared with
pre—op of the same group, P<0.05
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Table 3 Complications of the patients

e o A B4 C4
ot B (n=179) (n=98) (n=64)

Complications Group A Group B Group C

Waee Bk 1 5
Pleural effusion

5 LA 0 .
Segmental vascular injury

i 5 VR 1
CSF leakage

W 5
Nerve injury

Chyle leakage

K

TB recurrence

B3 2
Sinus formation

W DX
Donate site infection

P s i )

Internal fixation loosening

KA (%) 34 6.1 7.8

Incidence rate

2

x4 ZHBEREBESAKN VASTES  (vxs)
Table 4 VAS scores of groups at different time

points
A4l B4L CH
(n=179) (n=98) (n=64)
Group A Group B Group C
;’(ﬁ” 5.1+1.1 5.2+1.0 49+1.0
Te—op
RJ 1A 2.5:0.8"” 2.6+1.07 2.551.17
Post-op 1 week
AKBEY 1.8£0.7" 2.0£0.6" 2.0£0.7"

Final follow—up
1 - (D5 17 A i 42 P<0.05
Note: (DCompared with pre—op of the same group, P<0.05

RS ZHBEEHBERERR

Table 5 Neurological function recovery of the

patients
i 45y " R UKFE YT ASIA 534
7';,'32_1251125? A& B4 Final follow—up ASIA grading
’ ‘pl. Cases
grading A B C D E
AL B 2 2
Group A C 3 5 1
D 5 5
E 169 169
B4l B 1 1
Group B C 2 1 1
D 6 6
E 89 89
ot C 3 2 1
Group C D 2 2
E 59 59

*6 =HBEARRMESRK Cobb B (i)
Table 6 Cobb angles of groups at different time

points
A B4 G4l
(n=179) (n=98) (n=64)
Group A Group B Group C
AR Cobb £1(°) 270431 27.5+19  28.3+438

Pre—op Cobb angle

ARJG 18 Cobb i (°)

D @ @
Cobb angle at 1 week post—op. 9.8£2.0% 10.4+0.8% 10.6+2.4

K UKHET Cobb £ (°) o ) ®

Cobb angle at final follow—up 13.0£1.9% 1442097 13.9+2.31

FLEREC) 172426 171£12  17.8437
orrection angle

?Eé‘ 0.6+0.1 0.6+0.0 0.6+0.1
orrection rate

FEMBLER () 32:10 40072 33x10

Correction angle loss
D5 RAIRAT L P<0.05;@5 A.C 41HLH P<0.05

Note: (DCompared with pre—op of the same group, P<0.05;
@Compared with groups A and C, P<0.05
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ERE R BABIEMELZLRT AAMCA ®7 ZHAREFEBBAER
(P<0.05), HR1E Siepe SO A ) =4k CT B ) Wy Table 7 Fusion conditions of the patients
HRAWEN, R =418 08 & A5 292301 Az B4l c4l
WA TR 13, AKEI g2 AR e G Gh chan
15 %, Horfr A 4110 491 (5.6% ) ,B 41 2 1 (3.1%), Q2R 160(944%)  95(969%)  62(969%)
CH361(3.1%), =4I A TG 2 5 (P> criffi . 10(5.6%) 3(3.1%) 2(3.1%)
0.05), i

1 BFHELM,59 2,13,
LA HEMR S5 R, 17805 B T
A ab REFEMAL X LR
7~ L3 L4 MEFRREIR M B
H%E c~e ARHT CT.MRI /R
1.3 14 HE A& TR S,
FEH Y B, IR XA AL HE
55 e b OB BT 58 AMERE N,
Wz R f.g REMZ X
2R 7R P I AR I 7 R
I h~k RJ5 76 4~ A BT X

L FCT 7 AELH 5 T 55, P9 180 o o R AT

Figure 1 A female patient, 59 years old, L3 and 14 vertebral tuberculosis treated via single posterior approach a, b
Preoperative anteroposterior and lateral X-ray showed L3 and 14 vertebral destruction and disappearance of intervertebral
space c¢—e Preoperative CT and MRI showed I3 and 14 destruction of bone, vertebral collapse, sequestration and
sclerosis, paravertebral abscess protruding into spinal canal and compressing the dura f, g Postoperative immediate X-ray
showed the internal fixation and Titanium mesh were in good positions h-k After 76 months of follow—up, X-ray and

CT showed that interbody fusion was satisfactory and the internal fixation was in good position



o [ A A A2 7 2022 4EE 32 455 9 1)

Chinese Journal of Spine and Spinal Cord, 2022, Vol.32, No.9 775

3 e

XET M HEANIEMESS %, I KA Bidh 2 D fE
BE B AR E VERR B8R (R Y ek AL
FISEIE I BEIE , R AR SR O AR, FARH
R VDI T AR 2 A b ik B B AN P 28 SR 3 |
A AL A RS E PR AR IE S5 (IR, B T
HE R IEAE 45 2% 04 B A T AR B B AT A7 AR 4P 1
FIT I R B TR A RS A Palifi s sai)s

1)

Figure 2 A female patient, 62 years old, T8 and T9 vertebral tuberculosis treated via single anterior approach a, b
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Preoperative anteroposterior and lateral X-ray showed T8 and T9 vertebral destruction and narrowing of intervertebral

space c¢—e Preoperative CT and MRI showed T8 and T9 destruction of bone,

sclerosis f,

vertebral collapse, sequestration and

g Postoperative immediate X-ray showed the internal fixation and bone graft were in good positions h-k

After 108 months of follow—up, X-ray and CT showed that interbody fusion was satisfactory and internal fixation was in

good position
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Figure 3 A male patient,

53 years old,
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L1 and L2 vertebral tuberculosis treated via posterior combined anterior

approach a, b Preoperative anteroposterior and lateral X-ray showed L1 and 12 vertebral destruction and narrowing of

intervertebral space ¢ —e Preoperative CT and MRI showed L1 and L2 destruction of bone,

vertebral collapse,

sequestration and sclerosis f, g Postoperative immediate X-ray showed the internal fixation and bone graft were in good

positions h—Kk After 63 months of follow—up,

fixation was in good position

X-ray and CT showed that interbody fusion was satisfactory and internal
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