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Abstract
Background. To investigate the clinical e�cacy of one-stage posterior debridement using the spinous process (SP)
combined with titanium mesh cages (TMCs) as interbody grafts for the treatment of single-segment lumbar or
lumbosacral spinal tuberculosis.

Methods. From 2010 to 2018, 69 patients who underwent one-stage posterior debridement using grafts and internal
�xation within a single lumbar or lumbosacral segment were included in this study. 12 cases using the SP combined
with a TMC (SP+TMC, group A), 30 cases using a TMC only (group B), and 27 cases using allografts (group C) were
included. Measurements including operative time, blood loss, hospital stay, visual analogue scale (VAS) score, Oswestry
Disability Index (ODI), erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), American Spinal Injury Association
Impairment (ASIA) grade, �nal follow-up (FFU) duration and postoperative complications were recorded. Radiological
measurements, including the number of segments �xated, the number of pedicle screws used, the Cobb angle, pelvic
parameters, and the bony fusion time, were reviewed. All outcomes were analysed using SPSS 25.

Results. We found that group A had fewer �xation segments (1.67±0.64 vs 2.81±0.94, pAC<0.01), fewer pedicle screws
implanted (5.05±1.29 vs 6.85±1.37, pAC<0.01), a shorter operative time (166.43±44.11 min vs 205.93±51.73 min,
pAC<0.01), reduced blood loss (543.81±230.81 ml vs 803.70±446.78 ml, pAC<0.01), and a strikingly lower hospital cost
(14710.42±2354.55$ vs 19260.34±3310.75$, pAC<0.01) than group C.

Compared to group B, group A had a lower economic cost (16680.23±3614.73$ vs 14710.42±2354.55$, pAB=0.03).
There was no signi�cant difference in bony fusion time among the three groups (8.90 ±2.11 months vs 8.60±2.39
months vs 9.59 ±2.04 months, p>0.01). No signi�cant difference was observed with respect to pre- or postoperative ESR
and CRP (p>0.01). There was no signi�cant difference among the 3 groups with respect to the ODI, VAS score or ASIA
grade during any period. No differences regarding the hospital stay, rate of complications, loss of PI-LL, correction or
loss of Cobb angle were observed among the three groups (p>0.01).

Conclusion. Our study demonstrates that compared to a TMC or allograft, the use of the SP combined with a TMC as a
bone graft is an effective and reliable approach for the surgical management of one-level lumbar or lumbosacral spinal
tuberculosis, leading to good restoration of spinal stability. Furthermore, this approach is an economical structural bone
grafting method, especially for patients in developing countries or areas.

Background
Tuberculosis is a major health problem worldwide, with an estimated 10.0 million new cases each year[1]. Bone
tuberculosis is the most common extrapulmonary tuberculosis, and spine tuberculosis (STB) accounts for 50% of all
bone tuberculosis cases, with no age or sex being immune from STB[2].the lumbar region is the most frequently involved
site in 38.2%-59.57% of STBs, while 8.0%-8.48% of STBs involve lumbosacral segments[3, 4]. As the onset of STB can be
insidious and di�cult to diagnose early, a sizable number of patients from developing countries are seen for the �rst
time at an advanced stage of disease[1]. Surgical treatment plays a key role in the management of advanced stage STB
patients who present with spinal deformity, severe or progressive neurologic dysfunction, spinal instability, extensive
paravertebral, and epidural abscess[5].

With the introduction of the spinal pedicle screw system, a one-stage posterior approach has been increasingly adopted
to treat lumbar and lumbosacral STBs by surgeons[6–8]. However, the spinal pedicle screw system only provides
temporary stability, with long-term stability primarily relying on bony fusion of the vertebral defect. At present, the most
commonly used bone grafts for STB surgery are allogeneic bone grafts (allografts), autogenous iliac bone grafts, and
titanium mesh cages (TMCs) �lled with allogeneic or autogenous bone[9, 10], each of which has bene�ts and



Page 3/17

limitations. The autogenous iliac bone graft is considered the gold standard due to its high bone fusion rate, but it may
result in extra surgical trauma and complications at the donor site[10, 11]. Other autogenous bone methods, such as rib
strut or spinous process (SP) and transverse process (TP) bone, have also been applied in one-level thoracic or lumbar
tuberculosis[12–14]. For surgery using the posterior approach, the SP is spontaneously exposed during this process,
reducing operative time, bleeding, and trauma. However, regarding structural strength and stability, the SP is not as good
as a TMC. Considering this, we decided to use the SP combined with a TMC (�lled with autogenous cancellous bone
granules) for anterior reconstruction.

To date, no study has reported the use of the SP combined with a TMC as a bone graft in the surgical treatment of
lumbosacral STB. By retrospectively comparing patients using SP + TMC to traditional TMC bone grafts or allogeneic
bone grafts in terms of safety and e�cacy, we aimed to evaluate whether SP + TMC could be a possible alternative
choice for surgeons. Moreover, since patients in less developed areas are more likely to be affected by STB, individual
hospital costs were also reviewed.

Methods

Clinical information 
Patients with lumbar and lumbosacral STB who were hospitalized and underwent one-stage posterior surgery in our
department from January 2010 to February 2018 were included in this study. The patients were required to meet all of
the following inclusion criteria: (1) the level involved was limited from L1 to S1; (2) only one segment was involved, or
multiple segments were involved but only one level needed surgical intervention; (3) no evidence of extensive TB
abscess was observed; (4) the focal tissue was expected to be completely debrided via posterior approach only; Patients
presenting with any of the following conditions were excluded: (1) multilevel lesions needing surgical intervention; (2)
deep multiple cold abscesses or an abscess that was primarily localized in the anterior column, which might be beyond
the ability of debridement via the posterior approach; (3) other types of spinal disease or a history of spine surgery; and
(4) active TB or other contraindications. This study was approved by our hospital and was conducted following the
Declaration of Helsinki. All participants signed the informed consent. The bene�ts and shortcomings of each method
were fully explained the patients and their relatives before surgery to, to allow the patients to choose their treatment for
themselves.

Outcome assessment

Demographic data
The following demographic data were collected from each patient: age, sex, residence, occupation, annual individual
income in USD, and infected spinal level.

Clinical assessments
For all patients, the following indexes were recorded at each timepoint (preoperative, before discharge, and at FFU):
patient residence and income, average operation time, blood loss, hospital stay and cost, VAS score, ODI, ASIA grade,
ESR and CRP.

Radiological assessments
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(1) Fixation segment: fusion of one disc is considered to be one �xation segment; (2) number of pedicle screws (3) Cobb
angle in the sagittal plane: the angle between the upper endplate and the inferior endplate of the lesion vertebral body in
the sagittal lane is de�ned as the Cobb angle in our study; (4) pelvic parameters: pelvic tilt (PT), pelvic incidence (PI),
sacral Slope (SS), lumbar lordosis (LL), and PI-LL; (5) bone grafting fusion: bone graft fusion was assessed using the
radiologic criteria reported by Bridwell et al[15].

Statistical analysis
The results were recorded and analysed using SPSS software version 25.0 (SPSS Inc., Chicago, IL). Quantitative data are
expressed as the mean ± standard deviation. ANOVA was used for intergroup comparison of quantitative data, and
paired t-tests were used for intragroup comparisons. The chi-square test was performed for intergroup comparisons of
nonnormally distributed qualitative data. For normally distributed qualitative data, the Wilcoxon rank sum test and
Mann-Whitney rank sum test were used (intragroup and intergroup, respectively). p < 0.05 was considered a signi�cant
difference.

Results
A total of 69 patients were divided into three groups:  group A (TMC+SP bone graft: 12 cases,Figure 1), group B (TMC
bone graft: 30 cases,Figure 2), and group C (allogeneic bone graft: 27 cases,Figure 3). The mean follow-up times were
35.29 ±6.69 months, 34.57±6.65 months and 35.15 ±6.46 months, respectively (p=0.92). No signi�cant differences were
observed in sex (p = 0.57), age (p = 0.58), ODI (p = 0.87), ODI-FFU (p = 0.80), VAS score (p = 0.72), VAS-FFU (p = 0.78), or
hospital stay (p = 0.54). No signi�cant difference in ESR or CRP was found at any time point (Table 1). A total of
74%-78% of patients were from rural areas, while 67%-74% of patients were farmers and workers. Regarding income,
87%-92% of patients had an annual individual income less than $5000 (Table 1).
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TABLE I 

Demographics of study populations

Clinical features Group A (n=12) Group B (n=30) Group C (n=27) p value

Age(yr.) 48.52 ±14.32  50.4±13.20 46.67±15.06 0.62  PAB=0.52
PAC=0.84
PBC=0.33 

Male sex (no.
[%]) 

6(50%) 15(50%) 17(63%) 0.51  PAB=0.87
PAC=0.29
PBC=0.33

Residence (no.
[%])

         

  Rural 9(75%) 22(74%) 21(78%)    

  Urban 3(25%) 8(26%) 6(22%) 0.87  

Occupation          

  Farmer 6(50%) 16(53%) 15(56%)    

  Worker 2(17%) 6(20%) 5(18%)    

  Student 1(8%) 3(10%) 3(11%)    

  Others 3(25%) 5(17%) 4(15%) 1  

Annual individual income (US)        

  $2000 1(8%) 5(17%) 5(18%)    

  $2000-$4999 9(75%) 21(70%) 18(67%)    

  ≥$5000 2(17%) 4(13%) 4(15%) 0.98  

Infected spinal level 

L1–2 2  3  4 

L2–3  3  7  3 

L3–4  2  5  6 

L4–5  4  9  10 

L5–S1  1  6  4 

Fixation
Segment

1.67±0.64 1.83±0.90 2.81±0.94 0.00  PAB=0.47 PAC
0.01 PBC

0.01

Number of
pedicle screw

5.05±1.29 5.53±1.73 6.85±1.37 0.00  PAB=0.28 PAC
0.01 PBC

0.01

ODI  0.75±0.16 0.73±0.12 0.73±0.11 0.87  PAB=0.62
PAC=0.69
PBC=0.89
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ODI-FFU 0.18±0.05 0.19±0.04 0.19±0.06 0.80  PAB=0.68
PAC=0.54
PBC=0.73

VAS  7.05±1.53 7.27±1.46 6.96±1.26 0.72  PAB=0.61
PAC=0.83
PBC=0.41

VAS-FFU  1.38±0.84 1.53±0.76 1.52±0.79 0.78  PAB=0.51
PAC=0.57
PBC=0.94

Operation blood
loss (ml) 

543.81±230.81 584.00 ±229.06 803.70±446.78 0.01  PAB=066. PAC

0.01 PBC=0.01

Operation time
(min) 

166.43±44.11 189.00±41.64  205.93±51.73 0.02  PAB=0.1 PAC
0.01 PBC=0.19

Hospital cost
(US) 

$14710.42±2354.55 $16680.23±3614.73  $19260.34±33100.75  0.00  PAB=0.03  PAC
0.01  PBC

0.01

Hospital stays
(day) 

24.71±8.85  26.20 ±5.95  26.89 ±5.31  0.54  PAB=0.48
PAC=0.30
PBC=0.65

Duration of
follow-up
(months) 

35.29 ±6.69  34.57 ±6.65  35.15 ±6.46  0.92  PAB=0.71
PAC=0.94
PBC=0.74

Mean value of pre-operation 

ESR (mm/h) 67.57 ±28.87  71.33 ±28.60  60.33 ±27.00  0.35  PAB=0.65
PAC=0.38
PBC=0.14

CRP (mg/l) 45.67 ±33.02  50.20 ±26.35  45.71 ±21.79  0.78  PAB=0.59
PAC=0.99
PBC=0.49

Mean value of post-operation 

ESR (mm/h) 60.62 ±28.39  65.90 ±29.11  59.56 ±33.73  0.72  PAB=0.53
PAC=0.91
PBC=0.45

CRP (mg/l) 21.28 ±29.79  26.87 ±28.38  19.82 ±18.42  0.57  PAB=0.50
PAC=0.83
PBC=0.28

Mean value of Final follow-up

ESR (mm/h) 12.62 ±3.97  12.50 ±4.19  11.48 ±4.15  0.57  PAB=0.92
PAC=0.35
PBC=0.36
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CRP (mg/l) 4.43 ±2.04  4.90 ±1.90  4.96 ±2.00  0.62  PAB=0.41
PAC=0.38
PBC=0.91

Abbreviation: FFU Final follow-up

Regarding the number of �xation segments and pedicle screws, both groups A and B had signi�cantly fewer �xation
segments and pedicle screws than group C (p<0.001), while no signi�cant difference was found between groups A and B
(p>0.01, Table 1). As a consequence, the hospital costs of group A and group B were lower than that of group C
($14710.42±2354.55 vs $16680.23±3614.73 vs $19260.34±3310.75, p<0.01; pAC<0.01 pBC<0.01,
respectively). There was a signi�cant difference in hospital cost between groups A and B (pAB=0.03). In terms of
operative time, a signi�cant difference was observed among all three groups (p =0.02), with group A (166.43±44.11 min)
having a shorter operative time compared to group C (205.93±51.73 min, p<0.01). There was no signi�cant difference
between groups A and B (p=0.1) or between groups B and C (p=0.19) (Table 1). There was a signi�cant difference in
blood loss among the three groups (543.81±230.81 ml vs 584.00 ±229.06 ml vs 803.70±446.78 ml; p=0.01, pAB=066.
pAC<0.01 pBC=0.01).

No signi�cant difference was observed in the preoperative, postoperative, or �nal follow-up Cobb angles among groups
A, B, and C (p = 0.99, 0.71 and 0.99). Moreover, there was no signi�cant difference in Cobb angle correction or loss
among the three groups (p = 0.88 and 0.98). The pelvic parameters (PT, PI, SS) of the three groups were not signi�cantly
different at any time point (Table 2). The LL of the three groups was not signi�cantly different at the preoperative,
postoperative, or �nal follow-up (p = 0.94, 0.78 and 0.81, respectively). In addition, the LL correction and loss among the
three groups were not signi�cantly different (p = 0.68 and 0.33, respectively). Similarly, the PI-LL of the three groups
showed no signi�cant difference in preoperative, postoperative, �nal follow-up or loss of correction parameters (p = 0.38,
0.19, 0.14 and 0.23, respectively). There was no signi�cant difference in bone graft fusion time among the three groups
(8.90 ±2.11 months vs 8.60±2.39 months vs 9.59 ±2.04 months, p=0.25) (Table 2).
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TABLE 2 

Radiographic assessments of study populations

Radiographic data Group A (n=12) Group B (n=30) Group C (n=27) P value

Cobb angle (°) 

Pre-operative  13.43±7.62  13.06 ±9.07  13.07 ±7.58  0.99 

Postoperative  11.33 ±8.85  11.84 ±10.46  13.89 ±9.86  0.71 

Last follow-up  11.42 ±8.38  11.90 ±10.24  11.39 ±8.59  0.99 

Mean Cobb angle correction 6.46 ±4.45  6.70±5.06  7.27±5.17  0.88 

Mean Correction loss  3.38±3.90  3.14±3.83  3.33±3.26  0.98 

Lumbar lordosis (°) 

Pre-operative  37.71±13.12  39.61±12.63  38.20±15.97  0.94 

Postoperative  39.11±9.94  41.29±10.18  38.57±12.36  0.78 

Last follow-up  39.12±11.35  42.02±9.50  39.82±14.04  0.81 

Mean Lumbar lordosis correction 9.98±5.33  7.74±6.12  9.22±7.89  0.68 

Mean Correction loss  5.63±4.15  3.41±3.21  4.54±3.97  0.33 

PT (°) 

Pre-operative  13.32±7.11  16.69±8.26  14.41±7.90  0.74 

Postoperative  18.25±11.00  10.20±5.94  11.84±6.94  0.49 

Last follow-up  14.35±8.80  11.26±6.27  13.51±7.55  0.55 

Mean Correction loss  3.24±3.97  2.71±2.98  2.63±2.79  0.85 

PI (°) 

Pre-operative  42.59±9.26  46.49±8.97  45.08±8.93 0.88 

Postoperative  49.48±13.50  43.79±9.17  42.92±9.89  0.94 

Last follow-up  43.18±9.87  43.38±8.19  43.50±10.43  1.00 

Mean Correction loss  2.78±2.36  3.46±3.39  2.91±2.65  0.79 

SS (°) 

Pre-operative  29.84±4.78  29.80±8.06  31.47±8.21 0.84 

Postoperative  31.23±3.51  33.59±8.45  31.45±7.65 0.40 

Last follow-up  28.97±6.47  32.12±7.12  30.07±8.27  0.54 

Mean Correction loss  3.45±2.84  2.50±2.86  2.77±3.01  0.68 

PI-LL (°) 

Pre-operative  10.81±7.84  8.86±8.30  13.34±9.92  0.38 

Postoperative  5.97±3.94  6.36±4.89  8.62±4.97  0.19 
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Last follow-up  7.37±4.60  5.29±4.76  8.90±5.61  0.14 

Mean Correction loss  3.53±2.98  1.82±2.06  2.73±2.53  0.23 

Bone graft fusion time (months) 8.90 ±2.11 8.60±2.39   9.59 ±2.04 0.25 

With respect to neurological status, the ASIA grade showed no difference among the three groups before surgery (p =
0.88) or at the last follow-up (p = 0.957) (Table 3). As shown in Table 4, there were no signi�cant postoperative
complications among the three groups (p = 0.81), and all patients were cured after active treatment.

Table 3 

The neurological function evaluated by the ASIA impairment scale 

ASIA scale  Group A (N = 12)  Group B (N = 30)  Group C (N = 27)  P value

Pre Pre Pre

A 0 0 0 0.883

B 0 0 0

C 2 5 3

D 4 12 10

E 6 13 14

FFU FFU FFU 0.957

A 0 0 0

B 0 0 0

C 0 2 0

D 2 3 2

E 10 25 25

Abbreviation: Pre preoperation, FFU Final follow-up
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Table 4 

Comparison of postoperative complications of study populations

Complications Group A (N = 12)  Group B (N = 30)  Group C (N = 27)  P value

Systemic complications

Pulmonary infection  1 2 2

Hepatic dysfunction  1 1 2

Renal dysfunction 1 3 2

Urinary tract infection 1 0 2

Deep vein thrombosis 0 2 1

Local complications 

Cerebrospinal �uid linkage 0 1 1

Sinus formation  1 2 2

TMC dislocation 0 2 0

Bone graft absorbed  0 0 1

Total 5 13 14 0.805

Discussion
For interbody fusion in patients with tuberculosis spondylitis, autogenous iliac bone has long been considered the best
method since it results in good osteogenesis, bone induction, bone conductibility, and biocompatibility[13]. However, the
preparation of autogenous iliac bone prolongs the operative time, increasing trauma and the risk of donor site
complications. It has been reported that up to 40% of cases suffer from chronic pain and wound infection[16]. There is
also a risk of bone absorption[17]. Allogeneic iliac bone may cause a mild chronic in�ammatory reaction, which slows
the formation and growth of blood vessels and interferes with osteoclast and osteoblast remodelling on the bone
contact surface. The bone fusion time is relatively longer than that of autologous bone[18, 19]. Previous studies reported
that TMCs provide better structural support for kyphosis and intervertebral height correction than autogenous iliac bone,
and it is immune to the degradative enzymes that reside in an infected environment. However, a TMC has a risk of
subsiding or displacement, which is related to the contact area, bone strength, and surgery[20, 21]. Recently, several
authors have reported on the use of SP bone for the treatment of spinal infection[12, 13, 22]. Zhong et al[12] reviewed 35
cases treated with SP bone in one-level thoracic or lumbar tuberculosis and found that the mean bone fusion time was
12.90 ± 3.91 months. Ke Tang[13] compared SP, transverse process (TP) and iliac bone grafts in single-segment thoracic
tuberculosis, and the mean bone fusion times were 12.90 ± 3.91 months, 6.75 ± 1.55 months, and 5.52 ± 1.64 months,
respectively. According to their reports, the use of the SP could be suitable for strutting the bone defect space,
representing an additional choice for surgeons in segmental stability construction. However, because using a single SP
as a bone graft conveys a risk of delayed bony fusion or even non-union, the author suggested prolonged brace
treatment.

In our study, we chose the SP combined with a TMC for reconstruction of the anterior and middle columns of the spine.
Usually, we �rst implant the shaped SP followed by the TMC (�lled with autogenous cancellous bone granules). Finally,
we tighten the titanium rod with proper pressure and con�rm that the TMC and SP are in good positions. Since this is the
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�rst report on one-level lumbar and lumbosacral STB treated with SP + TMC methods, we compared it to TMCs (group B)
and allografts (group C) regarding three aspects: safety, e�cacy, and cost-effectiveness.

1.Safety
There were 12 patients (group A) who underwent SP + TMC bone grafts with a signi�cant improvement in the VAS score
and ODI at the FFU, at which time CRP and ESR had returned to normal. All patients achieved bone fusion at a mean
time of 8.90 ± 2.11 months, and all patients with neurological defects were improved at the FFU, indicating that the STB
was cured. Moreover, there was no signi�cant difference in postoperative complications compared to other groups. The
above data indicates the safety of SP + TMC graft methods in lumbar and lumbosacral STB surgery.

2. E�cacy
Our study found that SP + TMC (group A) exhibited lower �xation segments, fewer pedicle screw implants (5.05 ± 1.29 vs
6.85 ± 1.37 pAC<0.01), shorter operation time (166.43 ± 44.11 min vs 205.93 ± 51.73 min pAC<0.01), and reduced
intraoperative blood loss (543.81 ± 230.81 ml vs 803.70 ± 446.78 ml pAC<0.01) compared to the allograft (group C). The
underlying reason for this phenomenon could be that because allogeneic iliac bone has a weaker osteoinduction ability,
surgeons tend to choose a more stable �xation scheme, i.e., lengthening the �xed segment when using allogeneic iliac
bone in bone fusion. The postoperative and FFU radiological assessments between the two groups showed no
signi�cant difference in Cobb angle or LL correction and maintenance, while the pelvic parameters and PI-LL showed no
obvious sagittal imbalance in any group. Although there was no signi�cant difference in bone graft fusion time among
the three groups (8.90 ± 2.11 months vs 8.60 ± 2.39 months vs 9.59 ± 2.04 months, p = 0.25) (Table 2), compared to
previous reports, the SP + TMC group had a signi�cantly shorter time of bone fusion than the SP-only group[12, 13].
Moreover, the postoperative and follow-up data showed that the SP + TMC group achieved the same satisfying clinical
results in relatively short segment �xation compared to the allograft group with long segment fusion.

3. Cost-effectiveness
In the past �ve years, the global total budget for TB has continually increased, reaching $994 million USD in 2020, and
the rapid increase in the TB budget has caused a heavy economic burden to society[1]. The average annual disposable
income per person is approximately $2000 in rural and urban areas and $5000 in our areas. In our study, 74%-78% of
patients came from rural areas. Regarding careers, 67%-74% of patients were farmers and workers with insu�cient
health insurance. A total of 87%-92% of patients had an annual individual income of less than $5000. For these people,
it is of great signi�cance to reduce the cost of treatment on the premise of ensuring the safety and e�cacy of the
operation. Since the mean hospital cost was $14710.42 ± 2354.55 in group A, $16680.23 ± 3614.73 in group B, and
$19260.34 ± 33100.75 in group C, there was a signi�cant decrease in hospital cost in group A compared to groups B (p 
= 0.03) and C (p < 0.01). SP + TMC provides a method with high cost-effectiveness for patients in developing countries
and areas. The reduction in cost is primarily due to the decrease in the �xation segment, the reduced number of pedicle
screws and the use of allogeneic bone and titanium mesh cages.

From the above comparisons, we found that for single-segment lumbar and lumbosacral STBs, TMCs reduce the �xed
segments and achieves the same effect as long segment �xation combined with allogeneic bone grafts. Additionally, the
combination of SP bone reduces the cost of hospitalization. The reasons for these observations could be as follows: 1.
A TMC provides immediate stability, and its rigid characteristics can tolerate compression forces well. 2. A TMC can be
tailored to �t the bone graft area, increasing the contact area and weight-bearing surfaces. 3. The SP, as an autogenous
bone graft, has advantages with respect to osteogenesis, bone healing, bone conduction, and osteoinduction. 4. The SP
is present in the surgical exposure area in the posterior approach, which can reduce time, bleeding, and trauma for an
allogeneic iliac bone. 5. The SP, a cortical bone, has improved structural integrity and can effectively �ll the defect space.
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Conclusion
Our study revealed that compared to TMC and allograft treatment, the SP combined with a TMC as a bone graft may
represent an effective and economical approach for the surgical management of one-level lumbar or lumbosacral spinal
TB, leading to good spinal stability restoration. This approach is a reliable structural bone grafting method, especially for
developing countries or areas.

Abbreviations
SP spinous process, TMCs combined with titanium mesh cages, VAS visual analogue scale, ODI Oswestry Disability
Index, ESR erythrocyte sedimentation rate, CRP C-reactive protein, ASIA American Spinal Injury Association Impairment
grade, FFU �nal follow-up, STB spine tuberculosis, TP transverse process, PT pelvic tilt, PI pelvic incidence, SS sacral
Slope, LL lumbar lordosis.
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Figure 1

Typical cases of group A (SP+TMC bone graft) A 63-year-old male was diagnosed as having tuberculous spondylitis
after an eight months history of severe back pain. The infection had been resistant to chemotherapy for four months. A-
E Pre-operative X-ray, MRI and CT showed that the lesion around the vertebral body of L1/2 developed an abscess with
marked bony destruction. The abscess involved in the spinal canal with cord compromise resulted in neurologic de�cit.
F-J Post-operative X- ray and CT showed complete resolution of epidural abscess and decompression of neural
component. Interbody graft using titanium mesh cages and spinous process were placed satisfactorily. K-O Final follow-
up radiographs showed good bone fusion
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Figure 2

Typical cases of group B (TMC bone graft) A 49-year-old female was diagnosed as having tuberculous spondylitis after
a six months history of low back pain. The infection had been resistant to chemotherapy for one months. A-E Pre-
operative X-ray, MRI and CT showed that the lesion around the vertebral body of L3/4 developed an abscess with
marked bony destruction. F-I Post-operative X-ray and CT showed complete resolution of epidural abscess and
decompression of neural component. Interbody graft using two titanium mesh cages were placed satisfactorily. J-M one
year follow up showed good bone fusion. N-O Final follow-up radiographs showed good bone fusion and no obvious of
displacement or subside of titanium mesh cage.
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Figure 3

Typical cases of group C (allogeneic bone graft) A 55-year-old male was diagnosed as having tuberculous spondylitis
after a one-year history of serve low back pain. The infection had been resistant to chemotherapy for three months. A-E
Pre-operative X-ray, MRI and CT showed that the lesion around the vertebral body of L4/5 developed an abscess with
marked bony destruction. F-I Post-operative X- ray and CT showed complete resolution of epidural abscess and
decompression of neural component. Interbody graft using two allogeneic bones were placed satisfactorily. J-M one
year follow up showed good bone fusion. N-O Final follow-up radiographs showed good bone fusion and no obvious of
bone absorption or fractures.


