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Abstract
Background ： 1/3rd-2/3rd of the remaining vertebral height can hold and withstand the standard pedicle
screws; some surgeons have adopted affected vertebral fixation to avoid the complications of both long
and short segment fixation during surgical correction of lumbar tuberculosis (TB).This study aimed to
compare efficacy of mono-segment-fixation versus the short-segment fixation methods with the use of
titanium mesh-cage (TMCs) and interbody fusion in the treatment of mono-segmental lumbar spinal TB
via single stage posterior-only approach. Methods ： A retrospective review was done among 34 lumbar
spinal TB patients. These patients underwent debridement, interbody fusion with (TMCs) by either Monosegment fixation or short-segment fixation methods. Eighteen patients underwent mono-segment fixation
method, group (A). While 16 patients underwent short-segment fixation method, group (B). Fusion,
deformity correction, and decompression were done within the affected segment in group (A), while for
group (B) fusion extended one level above and below the affected vertebrae . Operation time, intraoperative blood loss, degree of deformity correction and neurological functions were analyzed. Results:
Comparing group (A) vs (B), average operation time in minutes (mins) for group A was 144.2±16.5, group
B was 170.3 ± 25.0 (P=0.001). Average intraoperative blood loss in milliliter (mls) was 502.8±151.9 for
group (A) and 742.5±143.2 for group (B) (p ˂0.05). The mean cobb’s angle between group A versus group
B; preoperative was 23.8 ± 6.5 0 vs 22.2±9.2 0 (p=0.6), immediate post operatively was 8.0±3.5 0 vs
8.3±5.7 0 (p=0.847) and at final follow-up was 8.9±3.1 0 vs 9.2 ± 5.9 0 (p=0.866) respectively. Correction
rate between group (A) vs group (B) was 15.7±3.8 0 vs 13.9±5.5 0 (p=0.285) and loss of correction was
1.2±0.7 0 vs 1.1±0.7 (p=0.817) respectively. No significant differences in neurological recovery between
the two groups were founds. Conclusion: Under precise conditions: mono-segment fixation method,
debridement, interbody fusion with TMCs, and posterior instrumentation can effectively reconstruct the
spine, maintain stability and correct kyphosis deformity similar to short-segment fixation method. Also, it
can relieve pain and improve neurological symptoms. When used in combination with anti-TB
chemotherapy in the treatment of mono-segmental lumbar TB via a single-stage posterior-only approach.

Background
Spinal TB has increased because of the increased human immunodeficiency virus (HIV) epidemic and
drug resistance. Lumbar tuberculosis is very threatening because it may lead to bone destruction,
deformity, and paraplegia (1, 2).
Despite ant-tuberculous chemotherapy being the golden standard for treatment of spinal tuberculosis, its
demerits are the failure to prevent the progression of deformity and decompression. Surgical treatment is
needed for patients with preexisting or residual deformity, severe or progressive neurologic dysfunction,
spinal instability, and extensive paravertebral and epidural abscesses (3, 4).
Currently, the available surgical techniques for lumbar TB include anterior spinal fusion, anterior-posterior
spinal fusion, posterior spinal fusion alone and posterior fusion followed by anterior spinal fusion (5, 6).
However, orthopedic surgeons have different views regarding the range of fixation. For instance, some
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prefer long-segment fixation (includes two or more normal motor units superior and inferior to the
diseased segment), while others favor short-segment fixation (includes a single normal motor unit
superior and inferior to the diseased segment). The merits of the two fixation methods include regaining
the normal structure of the spine and preserving the correction. Reported demerits include a decrease in
mobility and loss of function of the normal motor unit, which accelerates adjacent-segmental disease
(ASD). Moreover, long segments fixation results in more concentrated stress and exert greater forces on
adjacent segments. These effects accelerate adjacent-segment degeneration, leading to lower back pain,
pseudarthrosis and implant failure (7-9).
Since 1/3-2/3 of the residual vertebral height can hold and withstand the normal pedicle screws, some
surgeons have adopted affected vertebral fixation in order to avoid the complications of both long and
short segment fixation. In the affected vertebral fixation (also known as mono-segment fixation),
debridement is carried out within the diseased motor units only. The screws are inserted into the pedicle
of the diseased vertebrae only and the graft materials are placed between the diseased vertebrae.
Debridement decompression and deformity correction are done within the interval of the diseased
vertebrae (10-12).
However, there has been no detailed information on the use of the mono-segment fixation method,
debridement, interbody fusion, with TMCs in the treatment of mono-segmental lumbar TB (via single
stage posterior-only approach). Therefore, the aim of this retrospective study is to compare between
mono-segment fixation method versus short-segment fixation method using TMCs with interbody fusion
in the treatment of mono-segmental lumbar spinal TB via single stage posterior-only approach.

Methods
Study design; retrospective case- control study
Setting; This study was conducted in the Spine department of Xiangya hospital of central South
University. Data were retrieved from the medical records. The study protocol was approved by the Ethics
Committee of the Xiangya first Hospital of Central South University.
The study included 34 patients with lumbar TB who had undergone either mono-segment fixation or
short-segment fixation in spine department of Xiangya first hospital of Central South University from
January 2012 to December 2016.
Participants
Inclusion criteria (1) patients with the infection involving only a single motor unit. (2) patients with
vertebral destruction not more than 2/3rd of the original vertebral body height as determined by threedimensional CT. (3) patients with lumbar kyphosis between 10-60-degree Cobb. (4) patients with age
above 18 years. Exclusion criteria; (1) patients with active pulmonary or extrapulmonary TB and cancer
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(2) Patients with osteoporosis. (3) patients with multisegmented infections. (4) patients with other
spinal abnormalities.
Bias
Bias in this study were assessed in two levels; at study level and outcome level. Study level bias
assessment involved assessing for selection biases and detection biases. On the outcome level,
information bias and attrition bias were assessed.
At study level, selection biases were mitigated by two ways. Firstly, Cases were selected from Hospital's
database for patients diagnosed with TB to ensure reliability. This is anticipated to minimize detection
biases. Finally, all participants were selected from the same population of participants attending Xiangya
Hospital, so that exposures will be more or less, similar.
At outcome level, two authors were involved in recording data into the spreadsheet. This is anticipated to
reduce typing errors. To minimize attrition biases, only participants regularly visiting the Xiangya Hospital
were eligible for inclusion. To minimize reporting biases, STROBE tool (Strengthening Reporting of
Observational Epidemiological Studies) customized for cohort studies, were used in the write-up of this
research work.
Surgical indications;
(1) Neurological deficit due to spinal cord or cauda equina compression. (2) Lumbar instability and
kyphosis. (3) patients with either abscess, sequestrum, or long discharging sinus tract. (4) patients with
severe pain caused by the diseased lesions.
In all patient’s complete debridement, bone grafting with titanium mesh cage, decompression, and
deformity correction were done within the diseased segments through posterior only approach. Group A
(cases) had a mono-segment fixation (n =18), in which posterior fixation was carried out within the
diseased motor units. Group B （control) had the short-segment fixation (n = 16), in which posterior
fixation included the diseased vertebrae together with one normal motor unit superior and inferior to the
diseased vertebrae. Patients’ characteristics and preoperative variables are shown in Table 1.
Preoperative management
On admission, patients were placed on complete bed rest. Preoperative anti-tuberculosis drugs HREZ,
(isoniazid (5 mg/kg), rifampicin (10 mg/kg), ethambutol (15 mg/kg), and pyrazinamide (25 mg/kg) were
administered 14 to 28 days before the operation. Coexisting diseases were routinely controlled. Blood
pressure less than 140/90 mmHg, random blood sugar less than 11.0 mmol/L, good appetite, and weight
gain were preferred. Antiosteoporosis drugs were administrated in older patients before surgery. Liver
and Renal functions were monitored, and their damage was treated promptly. surgery was carried out
after the patients’ condition had improved.
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Surgical technique for group A
After administration of general anesthesia midline posterior approach was applied with patient placed in
prone position. subperiosteal dissection was made along midline incision to display the posterior spinal
elements. The laminae, facet joints, and transverse process were displayed. The exploration exposed one
vertebra more above and below the diseased segment. Pedicle screws were placed with the help of C-arm
guided fluoroscopy into the diseased vertebrae only. Routine pedicle screws were placed in the diseased
vertebrae if the remained heights of the diseased vertebrae after debridement were more than two third.
Intra-operative C-arm was used to determine vertebral height after debridement. laminectomy was done
at both side on the diseased part and the cord was decompressed under clear visualization. A pre-bent
temporary rod was applied on contralateral side of the focus and stabilized to avoid spinal cord injury
caused by spinal instability during decompression and focal debridement. Laminectomy, facetectomy,
transversectomy, excision of spinous processes and other posterior elements on the working side
(opposite to the side with the pre-bent rod) were done to display the lateral wall of the pedicle. The nerve
roots of the diseased lumbar level were moderately retracted to provide space for the surgical procedure
of anterior decompression or debridement, as described by Rajasekaran et al (13). All diseased and
necrotic disc and bony tissue were excised until the fresh bleeding bone was seen. Both paravertebral and
epidural abscesses were evacuated, and debridement was accurately performed until all pus and
infectious debris were finished. Debridement near the spinal cord was done with a great care, curettes and
rongeurs were used very slowly. The same process was repeated on the other side of the lesion if
necessarily needed. The rods were firmly secured, and kyphosis was gradually corrected with the aid of
compression and stretching of internal instrumentation. A precontoured TMCs filled with autogenous
bone (harvested from the spinous process and lamina) or allograft spongy bone were placed in the bone
trough to reconstruct the spine. A cross linker was added to enhance stability in each patient as shown in
figure 1 below.
Surgical technique for group B.
The surgical approach and all steps for group B were the same as those of group A. They only differed by
the placement of the pedicle screws. Pedicle screws were placed on the diseased vertebra and on normal
motor unit above and below the diseased vertebra, one on each side. A crosslinker was also used for all
patients to enhance stability. Posterolateral bone grafting TMCs were the same as those of the monosegmental fixation group. As shown in figure 2 below
Streptomycin 1.0 g and isoniazid 0.2 g were given locally on the diseased site before wound closure. A
drain was inserted and well secured, incisions were closed. Excised specimens were sent for bacterial
culture and other pathological diagnosis.
Postoperative care
The drainage tube was removed after 3 days. Except when there was an extensive paraspinal abscess it
was left fixed until the volume of drainage was less than 30 ml/24 h. Patients continued with oral anti-TB
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chemotherapy postoperatively. Pyrazinamide was withdrawn at 2 months. Patients kept on taking HRE
chemotherapy for 9- to 12-months. Patients were encouraged to ambulate with a brace 6–8 weeks postoperative. Patients were limited to non-weight-bearing activities until there was radiographic evidence of
bone fusion. For the first 6 months after surgery, patients attended our outpatient clinic each month.
While, from 6 months to 3 years, the patients attended our outpatient clinic once a year. During visit,
medical check-up and physical examination were taken. Ten-point Visual analog scale score VAS,
Oswestry disability index score ODI and Frankel grade were recorded. We measured erythrocyte
sedimentation rate ESR, C-reactive protein CRP, liver function test and renal function test. A decision to
stop anti-TB drugs was made based on normal examination results and healing of the lesion (which was
determined by X-rays, CT, magnet resonance imaging (MRI), and ultrasonography).
Cobb’s angle was used to judge the correction of the lumbar spine in the sagittal plane. Cobb’s angle was
measured by drawing lines along the superior and inferior endplate of the diseased segment in the lateral
radiograph. The radiolucent halo zone around the implant of more than 1 mm on lateral X-ray film or CT,
was regarded as implant failure. Bone fusion was defined as no radiolucent lines covering more than half
of either implant, a slight movement of 3mm or less, 50 or less on flexion-extension lateral radiographs,
and continuous trabecular bone growth between the vertebral bodies. TB healing was identified by: no
pain or tenderness on the diseased site, no cold abscess or discharging sinus, continuous normal range
of both ESR and CRP, and complete bone fusion as seen from radiographic imaging.
Statistical analysis
Statistical analysis was done using IBM SPSS statistic 21 version software. Age, follow-up time, VAS,
ODI, the volume of blood loss, operation time, hospital stay, CRP, ESR, Cobb’s angle and bone fusion time
between the two groups were compared using the Student’s t-test. Gender, neurological function by
Frankel and diseases location site were compared by chi-square (χ2) test. A P value of less than 0.05 was
considered to be statistically significant.

Results
All 34 patients, 18 from group A and 16 from group B were followed-up for more than 3 years and the
average follow-up time was 38 ±8 months. The surgical incisions in both groups healed without chronic
infection, fistula formation, and there was no recurrence of TB from both groups. No complications
related to instrumentation occurred from both groups. One patient from group B developed pneumonia.
however, the patient was treated with antibiotics and anti-inflammatory drugs. The average operation
time for the group A was shorter than that of group B, 144.2 ± 16.5 mins vs 170.3 ± 25.0 mins (p=0.001)
respectively. Average intraoperative blood loss for group A was less than that of group B, 502.8 ± 151.9
mls vs 742.5 ± 143.2mls (p ˂0.05) respectively. No significant difference found on the average number of
hospitals stay between group A and group B, 39.4 ± 11.9 days and 29.2 ± 6.5 days (p=0.167) respectively.
Table 2.
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The mean cobb’s angle between group A versus group B; preoperative was 23.8 ± 6.5 0 vs 22.2 ± 9.2 0
(p=0.6), immediate post operatively was 8.0 ± 3.5 0 vs 8.3 ± 5.7 0 (p=0.847) and at final follow-up was 8.9
± 3.1 0 vs 9.2 ± 5.9 0 (p=0.866). Correction rate was 15.7 ± 3.8 0 vs 13.9 ± 5.5 0 (p=0.285) and loss of
correction at final follow-up was 1.2 ± 0.7 0 vs 1.1 ± 0.7 (p=0.817) respectively. Table 3.
No subsidence of TMCs were observed after surgery in both groups. All TMCS undergo thoroughly
fusion, there was no significant difference between the two groups. The mean fusion time for the group A
vs group B was 8.4 ± 2.2 months vs 8.6 ± 2.2 months (p=0.82) respectively.
The average ESR for group A vs group B was; preoperative 42.6 ± 19.0 mm/h vs 51.1 ± 23.8 mm/h
(p=0.256), 3 months postoperative 15.7 ± 5.6mm/h vs 15.8 ± 8 mm/h (p=0.967) and 6.2 ± 2.7 mm/h vs
5.8 ± 2.8 (p=0.577) at final follow-up respectively. The average CRP for group A vs group B was;
preoperative 20.5 ± 28.7 mg/l vs 21.6 ± 13.7 mg/l (p=0.894), 3 months postoperative 1.9 ± 0.9mg/l vs 2.2
±1.2mg/l (p=0.394) and 1.1 ± 0.5 mg/l vs 1.1 ± 0.6 mg/l (p=0.753) at final follow-up respectively. Table 4.
ODI for group A vs group B was; preoperative 40 ± 17 % vs 44.4 ± 14% (p=0.43) and 14.1 ± 1.1% vs15.2 ±
5.1% (p=0.672) at final follow-up respectively. VAS for group A and group B was; preoperative 7.3 ± 1 vs
7.2 ± 1.8 (p=0.87) and 0.61 ± 0.6 vs 0.62 ± 0.6 (p=0.948) at final follow-up. Table 5.
Neurological recovery as assessed by Frankel scale for group A, 1 patient for grade B recovered to grade
D, 5 grade C patients 1 patient recovered to grade D and 4 patients recovered to grade E, and 12 grade D
patients all recovered to grade E, while for group B, 2 patients for grade B , one recovered to grade D and
one grade E, 7 grade C patient, 2 patients recovered to grade D and 5 patients to grade E， 7 grade D
patients all recovered to grade E. Table 6.

Discussion
The surgical intervention combined with anti-TB chemotherapy can secure good outcomes and treat
paraplegia. The purpose of spinal surgery involves the eradication of the lesion, decompression of the
nerves, restoration of spinal stability and correction of spinal deformity(14-17). currently, short- and longsegment fixation methods are commonly used during the surgical treatment of spinal TB(18, 19). The
merits of the two fixation methods include regaining the normal structure of the spine and maintaining
the correction. Demerits include decreased mobility and loss of function of the normal motor unit which
accelerates ASD. Moreover, long segments fixation results in more concentrated stress and exert greater
forces on adjacent segments. These effects accelerate adjacent segment degeneration, which leads to
lower back pain, pseudarthrosis and implant failure(20-22).
Autograft bones are better alternative materials for reconstructing spine than allograft bone; however,
autograft is associated with a high rate of complications at the donor site. Also the incidence of fracture
for both allograft and autograft during surgery and after surgery is commonly reported(23-28). In both
groups, we used TMCs filled with autograft taken from the spinous processes and lamina or allograft
followed by instrumentation for augmentation. This provide several advantages, including instant
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anterior stability, an estimation of the intervertebral disc height, and prevention of bone graft taken
outside the surgical site(29-31)。
The results of our study show that contrary to the short-segment fixation group, the mono-segment
fixation group had shorter operative time and less intraoperative blood loss this is because the fixation
was only done on the affected motor unit. Also, the incision length in mono-segment fixation was
relatively shorter compared to that of short-segment fixation. Our results are similar to those reported in
the literature by Liang et al(18), and Liu et al(32). Nevertheless, there was no substantial difference
between the two groups with respect to the number of hospital stays, VAS, ODI, neurological recovery as
assessed by Frankel impairment scale, ESR, CRP and fusion time. These results are similar to those
reported in the literature by Zhang et al(33) and wang et al(7). Furthermore, there was no significant
difference between the two groups with respect to curve correction, mean postoperative correction in
Cobb’s angle, and loss of correction at 3 years after surgery. Also, loss of correction at the final follow-up
was < 30 in both groups, these results are similar to those reported in the literature by Mukhtar et al(34)
Wang et al (35) and liu et al (32). This study also shows that both posterior mono-segment fixation and
short-segment fixation with TMCs used in the treatment of mono-segmental lumbar TB can safely and
effectively reconstruct the lumbar spine and maintain the correction of the deformity for an extended
period. This is similar to the application of anterior debridement and interbody graft followed by posterior
fixation using autologous iliac bone graft as previously reported by Talu et al(36) Jain et al(37) and
Hirakawa et al(38).
As reported from the literature 1/3–2/3 of the vertebral height is larger enough to hold the standard
pedicle screw. Moreover, the diseased vertebrae with TB displays a sclerotic cortex with higher bone
mineral density than normal vertebrae. This gives a tough holding force on the vertebrae with tuberculous
lesions. Hence, we can adopt mono-segment fixation and avoid fixing across the normal intervertebral
space(8, 16).
Even though the mechanical strength of mono-segment fixation is relatively less strong compared to that
of short-segment and long-segment fixation. We found that in some indications we can apply monosegment fixation to treat lumbar TB and obtain the same results as in short-segment fixation. These
indications are the same as previously reported by Liang et al(18) as follows: (1) Both endplates of the
diseased vertebrae shall be intact to provide a secure host bed for graft fusion. (2) kyphosis deformity
should be < 600 . (3) Intact pedicles and free from TB erosion. (4) The disease is confined to one segment
or two adjacent segments. (5) The paraspinal abscess is limited and remains local. (6) Ability to implants
standard pedicle screws between adjacent vertebrae. The mono-segment fixation method is
contraindicated to the following cases; (1) patients with severe kyphosis deformity >600. (2) aged or
osteoporotic patients. (3) patients with extensive paraspinal abscess.
Some potential shortcomings of this study should be considered. The study was retrospective in nature
with small sample size. However, our results were similar to what has been reported by previous studies.
We also did not measure the range of motion between the two groups. To confirm the validity and utility
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of these approaches, there is a need to conduct prospective studies with a larger number of cases.
Additionally, it would be useful to compare the outcome of combined anterior-posterior approach and
mono-segment fixation through posterior-only approach.

Conclusion
Under precise conditions: mono-segment fixation method, debridement, interbody fusion with TMCs, and
posterior instrumentation can effectively reconstruct the spine, maintain stability and correct kyphosis
deformity similar to short-segment fixation method. Also, it can relieve pain and improve neurological
symptoms. When used in combination with anti-TB chemotherapy in the treatment of mono-segmental
lumbar TB via a single stage posterior-only approach. However, the present study is a retrospective singlecenter study with small sample size. Therefore, we recommend multicenter, large-sample size, prospective
randomized controlled studies to be carried out in the future to improve the level of evidence-based
medicine and support our findings.
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Tables
Table 1 Patients’ characteristics and preoperative variables.
Entry

group (A)

group (B)

P value

Patients

18

16

Gender (f/m)

8/10

8/8

0.746

Aged ( ±s years)

41.8 ±12.8

48.9 ±14.6

0.144

7.3 ± 1.7

7.0 ± 1.6

0.567

Disease duration ( ±s) months)
Disease site
L1-2

0.213

L2-3

2

4

L3-4

4

3

L4-5

5

2

4

7

3

0

ESR ( ± s mm/h)

23.8 ±6.5

22.2 ± 9.2

0.6

CRP ( ±s mg/l)

42.6 ± 19

51.1 ±23.8

0.256

20.5 ± 28.7

21.6 ± 13.7

0.894

L5-S1
Cobb’s angle ( ±s

0

)

L=lumbar vertebra, ( ±s) =mean and standard deviation，S1= sacral vertebra number one.
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Table 2。 The average operation time, blood loss and hospital stay for group A and B expressed in mean and standard
deviation。
Group

n

Operation time (minutes)

Blood loss (mls)

Hospital stay (days)

A
B

18
16

144.2 ± 16.5
170.3 ± 25.0

502.78 ± 151.92
742.5 ± 143.19

39.4 ± 11.9
29.2 ± 6.5

0.001

<0.05

0.167

P value

mls=milliliter， n= number of patients

Table 3, Cobb angle (in degree) for group A and group B expressed as mean and standard deviation.
Group

n

A
B
P

18
16

Pre op cobb

Immediate post op cobb

Final follow-up cobb

Correction

Loss of correction

angle

angle

angle

rate

at ffu.

23.8 ± 6.5
22.2 ± 9.2
0.6

7.99 ± 3.54
8.30 ± 5.68
0.847

8.9 ± 3.1
9.2 ± 5.9
0.866

15.7 ± 3.8
13.9 ± 5.5
0.285

1.2 ± 0.7
1.1 ± 0.9
0.817

value
ffu= final follow-up， n= number of patients.

Table 4。 The values of ESR and CRP between group A and B expressed in mean and standard deviation.
Group

n

A
B
P value

18
16

Pre op

3 months post op

3 years post op

ESR

CRP

ESR

CRP

ESR

CRP

42.6 ± 19.0
51.1 ± 23.8
0.256

20.5 ± 28.7
21.6 ± 13.7
0.894

15.7 ± 5.6
15.8 ± 8
0.967

1.9 ± 0.9
2.2 ± 1.9
0.394

6.2 ± 2.7
5.8 ± 2.8
0.577

1.1 ± 0.5
1.1 ± 0.6
0.753

ESR= (mm/h), CRP= (mg/l).

Table 5. visual analogue score and percentage Oswestry disability index score. All values are in expressed in mean
and standard deviation。
preoperative

3 years postoperative

Group

n

VAS

ODI

VAS

ODI

A
B
P

18
16

7.3±1
7.2±1.8
0.87

40±17
44.4±14
0.43

0.61±0.6
0.62±0.6
0.95

14.1±1.1
15.2±5.1
0.672
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Table 6, pre-operative and post-operative Frankel grade between the two groups.
group A, n=18
Grade

Before
Surgery
n

group B, n=16

After surgery
A

B

C

D

After surgery
E

Before
Surgery
n

A

B

C

D

E

2

1

1

4

7

2

5

12

7

A
B

1

1

C

5

1

D

12

7

E

Additional File Legends
Additional file 1; compressed (zipped) folder (. Zip) 87.4 kb with 13 Microsoft excel worksheet (xls)
containing raw data used in analysis of this article.
Additional file 2 STROBE checklists Microsoft word document (.docx)
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Figure 1
A 38 years old female with lumbar TB at L3-L4 who underwent mono segment fixation at the same level.
A and B are anteroposterior (AP) and lateral x-ray, C, D and are CT scan done preoperatively. they show
destructive changes at L3-4, narrowing of joint space, bone sequestrum, and joint instability. D is the MRI
which shows paravertebral abscess compressing the cord. F and G are postoperative AP, lateral X-rays
done at 3 months postoperatively. H, I and J are CT scan done during the last visit (24 months), they
show good bridging bone and no displacement of internal fixation.
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Figure 2
A 45 years old female with lumbar TB at L1-L2, who underwent short-segment fixation. A, B and C are
preoperative anteroposterior (AP), lateral x-rays and CT scan respectively. Destructive changes are seen at
L1-2, including the narrowing of joint space, bone sequestrum, and joint instability. D is the MRI which
shows paravertebral abscess compressing the cord. E, F, and G are postoperative AP, lateral X-rays and CT
scans respectively done at 3 months postoperatively. They Show good internal fixation and no segmental
instability. H, I and J are lateral X-ray and CT scan done during the last visit (24 months). They show good
bridging bone and no displacement of internal fixation.
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