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Objectives: To conduct a systematic review and single-arm meta-analysis to evaluate and

compare radiological indicators, as well as short-term and long-term outcomes, in patients

with neurologically intact thoracolumbar burst fractures (TLBF) who underwent anterior

fusion, combined anterior-posterior procedure, or short-segment pedicle screw fixation

(PSF).

Methods: A systematic review following PRISMA guidelines was conducted. Inclusion criteria

comprised articles published between 2004 and 2023, full-text availability in English, burst

fractures without spinal cord or nerve root injuries at admission, short-segment PSF without

fusion, anterior or combined fusion methods, patients aged 18 or older, and a minimum

12-month follow-up.

Meta-analysis was carried out using Comprehensive Meta-Analysis software. Using a

single-arm meta-analysis method, pooled indicators of short- and long-term outcomes for

each studied group were determined. The obtained data were then compared using simple

comparison.

Results: The pooled mean Cobb angle at admission for the anterior, combined, and PSF

groups was 18.2◦ (95% CI, 14.6−21.8), 11.7◦ (95% CI, 9.7−13.5), and 17.1◦ (95% CI, 15.1–19.1),

respectively. Anterior fusion achieved a greater degree of kyphosis correction across all

groups, but only the combined group showed a nonsignificant loss of correction after dis-

charge (SMD = 0.809 [95% CI, 0.270, 1.348]). The anterior vertebral body compression rate at

admission was 55.2% (95% CI, 46.3−64.0) in the combined group and 37.8% (95% CI, 33.7−41.9)

in  the PSF group.
Operative time, blood loss, and hospitalization duration were lowest in the percutaneous

PSF group, with means of 96.5 min (95% CI, 82.4–110.6), 83.8 ml  (95% CI, 71.7–95.9), and 6.6

days (95% CI, 4.7–8.5), respectively. All techniques demonstrated a similar incidence of deep

wound infections and implant-related complications.
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The pooled Oswestry Disability Index (ODI) scores were 17.2 (95% CI, 10.4−23.9) for the ante-

rior  group, 15.4 (95% CI, 11.5–19.3) for the combined group, and 13.4 (95% CI, 10.4–16.3) for

the  PSF group.

Conclusions: For patients with neurologically intact thoracolumbar burst fractures, with a

kyphotic angle of less than 19.1◦ and an anterior vertebral body compression rate of less

than 41.9%, short-segment pedicle screw fixation without fusion may be preferable option

due to reduced intraoperative blood loss, shorter operation duration, shorter hospital stay,

and  better ODI scores at final follow-up. Routine anterior fusion has demonstrated high

potential for kyphosis correction. The loss of the Cobb angle from surgery to final follow-up

was nonsignificant only in patients who underwent combined surgery. When determin-

ing  the surgical approach, surgeons should carefully weigh the advantages of anterior and

combined fusion against the significantly higher surgical trauma compared to standard PSF.

©  2024 Sociedad Española de Neurocirugı́a. Published by Elsevier España, S.L.U. All rights

are  reserved, including those for text and data mining, AI training, and similar

technologies.

¿Sigue  siendo  necesaria  la  fusión  anterior  en  pacientes  con  fracturas  por
estallido  toracolumbares  neurológicamente  intactas?  Una  revisión
sistemática  y  un  metaanálisis

Palabras clave:

Fractura toracolumbar

neurológicamente intacta

Fractura por estallido

Fusión espinal anterior

Fusión espinal posterior

Fijación con tornillos pediculares

r  e  s  u  m  e  n

Objetivos: Realizar una revisión sistemática y un meta análisis de un solo brazo para evaluar

y  comparar los indicadores radiológicos, así como los resultados a corto y largo plazo, en

pacientes con fracturas por estallido toracolumbar (TLBF) sin déficit neurológico que se

sometieron a fusión anterior, procedimientos combinados de fusión anterior-posterior o

fijación con tornillos pediculares de segmento corto (PSF).

Métodos: Se llevó a cabo una revisión sistemática siguiendo las directrices PRISMA. Los

criterios de inclusión incluyeron artículos publicados entre 2004 y 2023, disponibilidad

del  texto completo en inglés, fracturas por estallido sin lesiones de la médula espinal o

raíces nerviosas al ingreso, PSF de segmento corto sin fusión, métodos de fusión anterior o

combinada, pacientes de 18 años o más, y un seguimiento mínimo de 12 meses.

El  metanálisis se realizó utilizando el software Comprehensive Meta-Analysis. Mediante

un  método de metanálisis de un solo brazo, se determinaron los indicadores combinados

de  los resultados a corto y largo plazo para cada grupo estudiado. Los datos obtenidos se

compararon luego mediante una comparación simple.

Resultados: El ángulo medio de Cobb combinado al ingreso para los grupos de fusión anterior,

combinada y PSF fue de 18,2◦ (IC del 95%, 14,6-21,8), 11,70◦ (IC del 95%, 9,7-13,5) y 17,1◦ (IC del

95%, 15,1-19,1), respectivamente. La fusión anterior logró una mayor corrección de la cifosis

en  todos los grupos, pero solo el grupo combinado mostró una pérdida no significativa de

la  corrección después del alta (SMD = 0,809 [IC del 95%, 0,270, 1,348]). La tasa de compresión

del  cuerpo vertebral anterior al ingreso fue del 55,2% (IC del 95%, 46,3-64,0) en el grupo

combinado y del 37,8% (IC del 95%, 33,7-41,9) en el grupo PSF.

El  tiempo operatorio, la pérdida de sangre y la duración de la hospitalización fueron más

bajos  en el grupo PSF percutáneo, con medias de 96,5 minutos (IC del 95%, 82,4-110,6), 83,8 ml

(IC  del 95%, 71,7-95,9) y 6,6 días (IC del 95%, 4,7-8,5), respectivamente. Todas las técnicas

demostraron una incidencia similar de infecciones profundas de heridas y complicaciones

relacionadas con los implantes.

Los puntajes combinados del Índice de Discapacidad de Oswestry (ODI) fueron 17,2 (IC

del  95%, 10,4-23,9) para el grupo de fusión anterior, 15,4 (IC del 95%, 11,5-19,3) para el grupo

combinado y 13,4 (IC del 95%, 10,4-16,3) para el grupo PSF.

Conclusiones: Para pacientes con fracturas por estallido toracolumbar sin déficit neurológico,

con  un ángulo cifótico menor de 19,10◦ y una tasa de compresión del cuerpo vertebral ante-

rior  menor de 41,9%, la fijación con tornillos pediculares de segmento corto sin fusión puede

ser  la opción preferida debido a la menor pérdida de sangre intraoperatoria, la duración

más  corta de la operación, la estancia hospitalaria más breve y mejores puntajes ODI en el

seguimiento final. La fusión anterior de rutina ha demostrado un alto potencial para corregir
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la cifosis. La pérdida del ángulo de Cobb desde la cirugía hasta el seguimiento final fue no

significativa solo en los pacientes que se sometieron a una cirugía combinada. Al determinar

el  abordaje quirúrgico, los cirujanos deben sopesar cuidadosamente las ventajas de la fusión

anterior y combinada frente al trauma quirúrgico significativamente mayor en comparación

con la PSF estándar.
© 2024 Sociedad Española de Neurocirugı́a. Publicado por Elsevier España, S.L.U. Se

reservan todos los derechos, incluidos los de minerı́a de texto y datos, entrenamiento de

IA  y tecnologı́as similares.

Descar
Introduction

Despite over 40 years of experience with decompressive
and fusion surgeries in the thoracic and lumbar spine, the
question of selecting the optimal surgical approach for tho-
racolumbar burst fractures (TLBF) without neurological deficit
remains unresolved. Currently, these approaches can be cat-
egorized into three types: posterior, anterior, and combined
interventions. Most authors who  have utilized anterior and
combined approaches highlight several advantages over stan-
dard pedicle screw fixation (PSF): greater potential for angular
correction, shorter length of spinal fusion, higher fusion rates,
and broader possibilities for decompression.1–5 However, cur-
rent recommendation protocols6,7 do not provide clear data on
the advantages or disadvantages of anterior versus posterior
approaches. Consequently, the choice of treatment method is
primarily based on the surgeon’s personal experience and the
standards adopted in their neurosurgical clinic.

Over the past 14 years, ten systematic reviews and meta-
analyses comparing anterior and posterior approaches for
TLBF have been published, indicating the sustained high inter-
est of surgeons in this issue.8–17 However, these meta-analyses
have a significant limitation: they compare heterogeneous
patient samples, including both cases with and without
neurological deficits. We did not find any comparative or
single-arm meta-analyses specifically dedicated to the choice
of surgical treatment method for patients with neurologically
intact TLBF.

Objectives

To conduct a systematic review and single-arm meta-analysis
to evaluate and compare radiological indicators, as well
as short-term and long-term outcomes, in patients with
neurologically intact TLBF who underwent anterior fusion,
combined anterior-posterior procedure, or short-segment PSF.

Material  and  methods

Study  selection

A systematic review was conducted following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.18 The search strategy for the PubMed

database included the following keywords: (Lumbar vertebrae
[MeSH] OR Thoracic vertebrae [MeSH] OR spine [MeSH] OR
Thoracolumbar [TIAB] OR thoraco-lumbar [TIAB] OR thoraco
lumbar [TIAB] OR burst [Title]) AND (Injur* [TIAB] OR trauma*

gado para Daniela Zúñiga Agüero (danyzuag@gmail.com) en National Library of Health an
2025. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyri
[TIAB] OR fractur* [TIAB] OR dislocation* [TIAB]) NOT animal
[MeSH] NOT comment [PT] NOT letter [PT] NOT editorial [PT]
NOT news [PT] NOT “newspaper article” [PT] NOT osteoporosis
[MH] NOT osteoporotic fractures [MH] NOT osteoporo* [TITLE]
NOT spinal neoplasms [MH] NOT tumor* [TITLE] NOT malig-
nan* [TITLE].

The inclusion criteria were as follows: 1) articles published
between January 1, 2004, and December 31, 2023; 2) full-text
availability in English; 3) fractures classified as type A3 or A4
according to the AOSpine classification, or types A, B, or C burst
fractures as per the Denis classification, or instances where
the author explicitly identifies the presence of a b̈urstf̈racture,
irrespective of classification; 4) no spinal cord or nerve root
injuries present at the time of patient admission; 5) short-
segment PSF without fusion, anterior or combined fusion
methods; 6) patient age of 18 years or older; 7) description of
treatment outcomes or complications; 8) a minimum mean
follow-up period of 12 months. Articles failing to meet these
criteria were excluded from the systematic review.

The article search and selection process is illustrated in
Fig. 1.

Data  collection

Data from each article were recorded in the correspond-
ing cells of a table. Basic information included sample size,
average patient age, gender distribution, diagnosis, and mech-
anism of injury. The primary data block included details on
the surgical method (anterior, posterior, or combined), PSF
techniques (percutaneous or midline approaches), surgery
duration, blood loss, radiological indicators at admission,
post-surgery, and during the final follow-up, complications,
length of hospital stay, severity of pain using the Visual Ana-
logue Scale (VAS), and quality of life at the final follow-up as
measured by the Oswestry Disability Index (ODI).

For radiological assessments, recorded parameters
included the degree of kyphotic deformation of the affected
segment using the Cobb angle, the percentage of compression
of the anterior margin of vertebral body (AVBCR) relative to
unaffected segments, and the degree of spinal canal stenosis
determined by the mid-sagittal diameter.19

Statistical  analysis
Statistical analysis was performed using the PC STATISTICA
software (Version 10) (StatSoft® Inc., USA). The normality of
data distribution was assessed using the Shapiro-Wilk test.

d Social Security de ClinicalKey.es por Elsevier en marzo 14, 
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Fig. 1 – PRISMA flow

omparison of continuous data with non-normal distribu-
ion was conducted using the Kruskal-Wallis test. Statistical
ypothesis testing was performed at a critical significance

evel of p = 0.05.
Meta-analysis was carried out using Comprehensive Meta-

nalysis software, version 2.2.064 (Biostat, Englewood, NJ,
SA). Heterogeneity was assessed using the I2 test. Hetero-
eneity was considered low if I2 was below 50%, moderate
etween 50%–75%, and high above 75%.20 If there was no evi-
ence of significant statistical heterogeneity among studies

Cochrane Q-test, p > 0.10), a fixed-effects model was used.
therwise, a random-effects model (DerSimonian and Laird)
as applied. Publication bias was acknowledged if Begg’s test

ielded p < 0.05. In the absence of publication bias, results were
resented as forest plots. If publication bias was detected, it

21
as addressed using the trim-and-fill method.
When comparing radiological indicators at admission,

ost-surgery, and final follow-up, the standardized mean
ifference (SMD) was used, with results presented as 95% con-

ado para Daniela Zúñiga Agüero (danyzuag@gmail.com) en National Library of Health and
25. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyrigh
t for study selection.

fidence intervals (CI). A statistically significant difference was
considered if the entire interval was strictly greater than or
less than zero.

Results

An initial search in the PubMed database identified 1255 arti-
cles. After applying filters for age and language, the remaining
abstracts were reviewed. As a result of the initial search,
189 studies were selected for full-text review, and 49 stud-
ies were included in the present analysis. Of these, 35 articles
(57 groups, 1552 patients) described the experience of short-
segment PSF without fusion,22–55 9 articles (11 groups, 212
patients) followed combined fusion,3,4,56–62 and 5 articles (6

groups, 93 patients) presented the anterior approach.1,2,5,63,64

In all compared groups, most patients were male. The
median value for average age across all groups ranged between
40–45 years (Table 1). The main demographic indicators in

 Social Security de ClinicalKey.es por Elsevier en marzo 14, 
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Table 1 – General characteristics of patient groups.

Parameters Anterior fusion Combined fusion PSF p*

Demographics
Number of patients groups 6 11 57 –
Number of patients 93 212 1552 –
Male/female, % 65.5/34.5 56.6/43.4 62.6/37.4 0.310
Median age [Q1–Q3] 42.0 [40.7–44.4] 42.5 [37.1−44.6] 44.8 [41.4–49.1] 0.428

Injury mechanism
RTA, % 56.9 18.9 43.6 0.014
Catatrauma, % 41.4 40.0 42.1 0.887
Sports trauma, % 0 26.7 4.3 0.002
Others, % 1.7 14.4 10.0 0.203

PSF, pedicle screw fixation; RTA, road traffic accident.
∗ Kruskal–Wallis test.

Fig. 2 – Forest plot showing the SMD  for the change in Cobb angle from postoperative to final follow-up in patients after
= 0.1

Descar
anterior approach. I2 = 63.8%; Q-test, p = 0.026; Begg’s test, p 

the anterior or combined approaches and PSF groups did
not differ significantly. In the combined fusion group, sports
injuries were observed more  frequently; however, this may be
attributed to the smaller number of patient groups included
in the study. The characteristics of each study used in the
meta-analysis are presented in Tables A1 and A2.

In both cases in the anterior approach group, surgery
was performed using routine transthoracic or retroperi-
toneal approach. Following corpectomy, only one patient
group2 received an expandable cage. Two patient groups1,2

used mesh cages with auto- and allograft bone frag-
ments, while two others5,64 used only auto- and allografts.
One author did not specify the details of the anterior
surgery.63

In contrast, within the combined approach group, only
one author61 utilized a routine open anterior approach.
The other patient groups3,4,56–60,62 employed thoracoscopic
surgery, video-assisted techniques, or minimally invasive tho-
racotomy or retroperitoneal approaches. Most authors3,4,58,59

preferred to divide the surgery into two stages, with a
few days between them. In five patient groups,57,60,62 sta-
ble patients without associated trauma or complications
underwent a single-stage surgery. Two authors56,61 did
not specify the detailed sequence of the surgical treat-
ment.
Both patients in the PSF group underwent short-segment
PSF without fusion. Of these, 33 groups (921 patients) were
treated using a percutaneous technique.
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Meta-Analysis  of  radiological  indicators

In the anterior approach group, the pooled mean for the Cobb
angle at admission was 18.2◦ (95% CI, 14.6−21.8) (Tables 2 and
A3). Surgery resulted in a significant reduction of kyphosis by
13.3◦ (SMD = 2.558 [95% CI, 0.718–4.398]). At the final follow-
up, there was an increase in the pooled mean by 2.2◦, though
this was statistically significant (SMD = -0.658 [95% CI, −1.205,
−0.110]) (Fig. 2).

For patients who underwent the combined approach, the
pooled mean for the Cobb angle at admission was 11.7◦ (95%
CI, 9.7−13.5) (Tables 2 and A4). The combined intervention
significantly reduced it by 10.4◦ (SMD = 0.809 [95% CI, 0.270,
1.348]). Follow-up visits noted an increase in the pooled mean
by 3.6◦, which was nonsignificant (SMD = 0.008 [95% CI, -0.507,
0.523]) (Fig. 3).

In the PSF group, the pooled mean for the Cobb angle at
admission was 17.1◦ (95% CI, 15.1–19.1) (Tables 2 and A5).
Postoperatively, there was a significant reduction by 10.5◦

(SMD = 1.873 [95% CI, 1.572, 2.173]). At the final follow-up,
compared to postoperative data, there was an increase in
the pooled mean by 3.7◦, which was statistically significant
(SMD = −0.582 [95% CI, −0.810, −0.354]) (Fig. 4).

AVBCR was not estimated for the anterior fusion group due

to insufficient data for creating a forest plot. In the combined
surgery group, the pooled mean for AVBCR at admission was
55.2% (95% CI, 46.3−64.0). For the PSF group, the pooled mean

d Social Security de ClinicalKey.es por Elsevier en marzo 14, 
ght ©2025. Elsevier Inc. Todos los derechos reservados.
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Table 2 – Pooled indicators for patients groups.

Parameters Anterior fusion Combined fusion PSF

All patients MIS Open

Radiological indicators
Cobb angle at admission, ◦ 18.2 11.7 17.1 – –
Cobb angle post-surgery, ◦ 4.9 1.3 6.6 – –
Cobb angle at final follow-up, ◦ 7.1 4.9 10.3 – –
AVBCR, % n/a 55.2 37.8 – –
Spinal canal stenosis, % 41.5 35.9 46.3 – –
Cobb angle dynamics
Cobb angle decreasing at discharge, ◦ −13.3 −10.4 −10.5 – –
Cobb angle increasing after discharge, ◦ +2.2 +3.6 +3.9 – –
Overall Cobb angle dynamics, ◦ −11.1 −6.8 −6.6 – –
Intraoperative indicators and hospital stay
Operation time, minutes 204.2 161.8 – 96.5 120.1
Blood loss, ml 512.9 721.1 – 83.8 233.7
Length of stay, days n/a 15.4 – 6.6 12.3
Complications
Superficial wound infection rate, % 3.0 2.8 2.2 – –
Deep wound infection rate, % 3.0 3.0 2.0 – –
Implant-related complications, % 4.4 5.4 5.6 – –
Long-term results
Fusion rate, % 92.9  90.6 – – –
Pseudoarthrosis rate, % 7.1 8.1 – – –
Non-union rate, % – 3.1 – – –
Fracture healing, % – – 93.7 – –
VAS 2.8 n/a 1.8 – –
ODI 17.2 15.4 13.4 – –

AVBCR, anterior vertebral body compression rate; n/a, not available; MIS, minimally invasive (percutaneous) surgery; ODI, Oswestry disability
index; PSF, pedicle screw fixation; VAS, visual analogue scale of pain.

Fig. 3 – Forest plot showing the SMD  for the change in Cobb angle from postoperative to final follow-up in patients after
c p = 0
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ombined approach. I2 = 71.7%; Q-test, p = 0.003; Begg’s test, 

or AVBCR was 37.8% (95% CI, 33.7−41.9). Because corpectomy
as performed in most patients in the anterior and combined

usion groups, this parameter was not estimated post-surgery.
The pooled mean for the percentage of spinal canal steno-

is, due to the absence of postoperative data, was calculated
nly at admission and ranged from 42% to 46% for all three
roups (Tables 2, A3–A5).

eta-analysis  of  intraoperative  indicators  and
ospitalization  duration
he pooled mean operative time for the anterior and
ombined groups was 204.2 min  (95% CI, 148.7−259.7) and
61.8 min  (95% CI, 134.2−189.4), respectively. For the open

ado para Daniela Zúñiga Agüero (danyzuag@gmail.com) en National Library of Health and
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.851.

and percutaneous PSF groups, the operative time was lower
(Table 2), at 120.1 min  (95% CI, 108.3–131.9) and 96.5 min  (95%
CI, 82.4–110.6), respectively.

The pooled mean blood loss was 512.9 ml  (95% CI,
4.8–1030.6) for anterior approaches and 721.1 ml  (95% CI,
14.9–1457.2) for combined approaches. For the open and per-
cutaneous PSF groups, blood loss was also lower (Table 2), at
233.7 ml  (95% CI, 171.5–295.9) and 83.8 ml  (95% CI, 71.7–95.9),
respectively.

The pooled mean hospitalization duration for patients
after combined approach was 15.4 days (95% CI, 13.3−17.5),

respectively. Insufficient data was available to calculate this
parameter for the anterior group patients. For patients after
open PSF, the pooled hospitalization duration was similar, at

 Social Security de ClinicalKey.es por Elsevier en marzo 14, 
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Fig. 4 – Forest plot showing the SMD  for the change in Cobb angle from postoperative to final follow-up in patients after PSF.

Descar
I2 = 75.2%; Q-test, p < 0.001; Begg’s test, p = 0.162.

12.3 days (95% CI, 11.2–13.4). A clear advantage (Table 2) was
observed for patients after percutaneous PSF, with a duration
of 6.6 days (95% CI, 4.7–8.5).

Meta-analysis  of  complications  and  long-term  outcomes

Surgery-related complications in the anterior approach group
were infrequent and observed in only a few patients. The
pooled prevalence of superficial and deep wound infections,
as well as implant-related complications, was 3.0% (95% CI,
0.8–11.4), 3.0% (95% CI, 0.8–11.4), and 4.4% (95% CI, 1.3–14.1),
respectively.

In the combined surgery group, all wound complications
were associated with the posterior approach. In this group, the
pooled prevalence of superficial and deep wound infections
was 2.8% (95% CI, 1.2–6.7) and 3.0% (95% CI, 1.3–7.1), respec-
tively (Table A4). The pooled prevalence of implant-associated
complications (pedicle screw and vertebral body prosthesis
migration) in this group was 6.5% (95% CI, 2.7–14.5). In the PSF
group, the pooled prevalence for complication rates was sim-
ilar (Tables 2 and A5), at 2.2% (95% CI, 1.5–3.1), 2.0% (95% CI,
1.4–3.1), and 5.6% (95% CI, 4.3–7.3), respectively.

No cases of postoperative neurological deterioration were
identified in any of the patient groups.

In the anterior and combined approach groups, the pooled
prevalence for the fusion rate was similar, at 92.9% (95%
CI, 82.4−97.3) and 90.6% (95% CI, 80.2−95.9), respectively

(Tables 2, A3, and A4). The fracture healing rate with PSF with-
out fusion was also high, at 93.7% (95% CI, 89.5–96.3).

In the anterior approach group, the pooled mean for the
VAS score was 2.8 (95% CI, 1.9–3.6) (Table A3). In the combined
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2025. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyri
approach group, there was insufficient data to create a for-
est plot. The pooled means for the ODI in the anterior and
combined approach groups were 17.2 (95% CI, 10.4−23.9) and
15.4 (95% CI, 12.2−18.6), respectively. For patients after PSF in
the long-term post-trauma period, these scores were lower
(Table 2), at 1.8 (95% CI, 1.2–2.3) and 13.4 (95% CI, 10.4–16.3),
respectively.

Discussion

A significant motivation for conducting this study was the lack
of a systematic review specifically addressing neurologically
intact TLBF. Almost all previously published meta-analyses
have a major drawback—they mix  patients with and without
spinal cord injuries. In our view, this mixing of patient groups
is not always appropriate for several reasons. First, fractures
involving spinal cord injuries are often associated with a
higher degree of bony destruction and fragment displace-
ment into the spinal canal. Second, in these injuries, most
patients require decompression, which significantly increases
the surgical trauma and further destabilizes the spinal motion
segment. Third, long-term clinical outcomes for patients with
an initial ASIA grade A and E can differ substantially, even with
excellent postoperative results.

At the same time, as shown in a series of studies, decom-
pression may not be necessary in cases of neurologically intact
TLBF. The resorption of fragments can occur with conserva-

tive treatment,65 as well as after short-segment PSF without
intervention into the spinal canal.66 This fact could be a sig-
nificant counterargument when considering anterior fusion
techniques in these patients.

d Social Security de ClinicalKey.es por Elsevier en marzo 14, 
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During this systematic review, we encountered a sig-
ificant lack of comparative studies, which affected the
ethodology of the meta-analysis. In previously published

omparative meta-analyses, the number of included studies
aried from 3 to 16. Groups of patients with only neuro-
ogically intact fractures reduced this number to 2, which
oes not allow for a fully adequate comparison. Therefore,
e chose an alternative comparison method, which allowed
s to include 49 articles. Initially, we  formed several patient
roups based on the approach used (short-segment PSF with-
ut fusion, anterior, and combined fusion). Then, using a
ingle-arm meta-analysis method, we  determined the pooled
ndicators of short- and long-term outcomes for each group.
fter that, we compared the obtained data using simple
omparison.

For example, comparisons of intraoperative blood loss,
perative time, and hospitalization duration demonstrated
lear advantages of posterior methods and fully support the
ndings of previous studies.8–17 Most patients who underwent
he anterior approach had a corpectomy, which increased the
nvasiveness of the procedure, lengthened the surgery, and
esulted in additional blood loss. Consequently, patients who
nderwent percutaneous PSF demonstrated clear advantages
f this method in reducing blood loss, operative time, and
ospital stay duration.

One of the objectives of this systematic review was to
valuate radiological outcomes at all stages of treatment.
reviously published meta-analyses have shown conflicting
esults. Some studies indicated the advantages of com-
ined interventions in intraoperative correction of kyphotic
eformity11 or in maintaining the achieved correction.10 In
ne meta-analysis,9 the author demonstrated the advantages
f the PSF method. In the remaining studies,12–16 no signif-

cant difference was found between anterior and posterior
pproaches in kyphosis correction and the maintenance of the
chieved result.

In the present study analysis of the pooled means of radi-
logical indicators yielded the following results: the pooled
ean Cobb angle at admission was higher in patients who

nderwent the anterior approach and PSF, consistent with
ecent data from the network meta-analysis by Duan et al.17

he anterior approach demonstrated a greater capacity for
educing kyphotic deformity (13.3◦), despite the limited use
f distractive implants. This could be attributed to the facili-
ation provided by corpectomy, patient positioning on the side,
nd the possibility of direct visual control during reposition-
ng. Furthermore, all pure anterior procedures were performed
hrough a routine open approach. It is possible that mini-

ally invasive techniques might yield different results for this
atient group.

The degree of kyphosis correction loss post-surgery was
onsignificant in the combined surgery group, indicating the
ffectiveness of the PSF and anterior fusion combination in

aintaining the load-bearing capacity of the anterior spinal

olumn.
Regarding AVBCR, we could not estimate the pooled mean

or this parameter in the anterior fusion group because none
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of the authors reported it in their patients. For the PSF group,
the 95% confidence interval was limited to 42%. For the com-
bined fusion group, AVBCR was higher (up to 64% within the
95% confidence interval); however, this result may be signifi-
cantly limited by the fact that only two articles provided the
mean value with SD. Thus, we cannot reliably state that the
combined fusion method was used in patients with a higher
degree of vertebral body compression.

Complications were analyzed in five meta-analyses. In
one study,8 the complication rate was significantly lower in
the PSF group, while in another, it was lower after anterior
approaches.9 In the other three studies,10,15,17 no significant
difference in complication rates was found. None of the stud-
ies analyzed complications by group, mixing infectious and
implant-associated complications, making precise interpreta-
tion of the results difficult.

In the present meta-analysis, the pooled prevalence of
superficial and deep infections, as well as implant-related
complications, showed no differences between the groups. In
the anterior fusion group, the authors of one study62 did not
specify the exact type of implant-related complication that led
to reoperation using a posterior approach a few days after the
initial surgery. In the combined fusion group, implant-related
complications were mainly related to PSF, as well as to cortical
breaches by the titanium prosthesis.

Long-term outcomes were assessed in seven meta-
analyses. The authors compared pain severity using the
VAS10,11,15,17 and time to return to work.9,12,13,16 None of the
studies found a significant difference between anterior and
posterior approaches. In our meta-analysis, we  were able to
calculate pooled prevalence for fusion rates and the Oswestry
Disability Index as well. Better results were obtained for the
group of patients with short-segment PSF. Specifically, after
PSF, the ODI score was up to 25% better than after anterior
approaches.

Thus, a simple comparison of pooled measures demon-
strated an advantage of the routine open anterior approach
in reducing kyphotic deformity. and the combined approach
group demonstrated a nonsignificant loss of kyphosis correc-
tion post-surgery. Given the significantly higher intraoperative
trauma, with a substantial prolongation of anesthesia time
and increased blood loss for anterior and combined proce-
dures, and the comparable or even better ODI scores at the
final follow-up for the PSF group, we  believe that the benefits
of kyphosis correction may be negated.

We assume that the high effectiveness of standard PSF is
because, in patients with A3 and A4 type fractures according to
the AOSpine classification, the posterior tension band remains
intact after the injury in most cases. Moreover, this tension
band is not disrupted by laminectomy, as it often is in patients
with spinal cord compression. This, in our opinion, explains
the relatively high fracture healing rate in patients with neu-
rologically intact TLBF following standard rigid external or
internal immobilization. In this context, in some patients with
relatively low vertebral compression and kyphosis, perform-
ing an anterior corpectomy may not offer greater advantages

or lead to better clinical outcomes.

 Social Security de ClinicalKey.es por Elsevier en marzo 14, 
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Limitations  of  the  study

A limitation of this meta-analysis is the consolidation by most
authors of the included studies of all burst fractures into a sin-
gle category, which includes A3 and A4 fractures according to
the AOSpine classification, as well as types A, B, and C injuries
according to the Denis classification. Distinguishing TLBF into
more specific subtypes would have facilitated a more  detailed
analysis of the outcomes.

We also selected a 20-year time frame for the inclusion of
publications. Given the follow-up periods, the earliest group of
included patients underwent surgery starting in 1992. Consid-
ering that percutaneous fixation and modern instrumentation
for anterior approaches only became widely adopted in the
1990s, we  decided not to include earlier articles in the meta-
analysis.

Another limitation is the relatively low number of patients
in the anterior and combined fusion groups. A larger sample
size could provide more  precise pooled estimates. However, in
the absence of publication bias and outliers, the pooled param-
eters are unlikely to differ significantly, even with a larger
patient cohort.

A significant limitation of this meta-analysis is the absence
of included studies with a high level of evidence and the
methodology of simple comparison of pooled means. While
this methodology does not allow conclusions to be drawn

with a high level of evidence, the relatively high precision of
the pooled indicators provides surgeons with a clearer under-
standing of the effectiveness and safety of the techniques
studied.
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Conclusions

For patients with neurologically intact thoracolumbar burst
fractures, with a kyphotic angle of less than 19.1◦ and an
anterior vertebral body compression rate of less than 41.9%,
short-segment pedicle screw fixation without fusion may be
preferable option due to reduced intraoperative blood loss,
shorter operation duration, shorter hospital stay, and bet-
ter ODI scores at final follow-up. Routine anterior fusion has
demonstrated high potential for kyphosis correction. The loss
of the Cobb angle from surgery to final follow-up was non-
significant only in patients who underwent combined surgery.
When determining the surgical approach, surgeons should
carefully weigh the advantages of anterior and combined
fusion against the significantly higher surgical trauma com-
pared to standard PSF. Further prospective randomized trials
are needed to provide high-quality evidence for selecting the
optimal treatment method in patients with neurologically
intact thoracolumbar burst fractures.

Funding

No special funding was received in support of this study. No
benefits in any form have been or will be received from a com-
mercial party related directly or indirectly to this manuscript.
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Table A1 – Characteristics of patient groups at hospital stage.

Study Number of
patients

Approach Cobb angle at
admission, ◦

AVBCR at
admission, %

Canal stenosis at
admission, %

OpT, minutes BL, ml Cobb angle after
surgery, ◦

LoS, days

Wood et al., 2003 ANT64 6 Anterior 8.1 ± 14.8 46.8 ± 15.9 6.8 ± 13
Briem et al., 2004 combined55 10 Combined 11.3 ± 2.8 5.9 ± 3.0
Wood et al., 2005 anterior5 20 Anterior 10.5 ± 10.6 39.5 ± 15.7 232.9 ± 35.9 783.5 ± 370.4 4.8 ± 9 7.2 ± 1.2
Wild et al., 200721 MIS group 10 MIS PSF 87.4 ± 17.6 194.4 ± 72.6
Wild et al., 200721 Open group 11 Open PSF 80.9 ± 18.3 380 ± 198.9
Hwang et al., 200922 non-fusion group 39 Open PSF 20.8 ± 6.4 39.2 ± 19.3 117 ± 33 315 ± 57 8.2 ± 4.8 11.6 ± 3.8
Lakshmanan et al., 200923 26 Open PSF 19.6 ± 8.3 6.3 ± 8.9
Lee et al., 200924 group 1−2 26 Open PSF 19.0 ± 7.3 35.7 ± 11.9 12.5 ± 8.0
Liao et al., 200925 14 Open PSF 22.6 ± 5.9 50.4 ± 14 51.4 ± 13.3 159.1 ± 30.2 221.4 ± 150.3 3.1 ± 3.2 12.9 ± 3.3
Ni et al., 201026 36 MIS PSF 18.7 ± 7.1 42.2 ± 5.8 78 75 3.6 ± 6.5 5
Blondel et al., 201127 group 1 22 MIS PSF 13.0 3.2
Blondel et al., 201127 group 2 7 MIS PSF 12.1 2.6
Eleraky et al., 2011 Group 12 16 Anterior 20.5 ± 5.1 6.0 ± 1.8
Eleraky et al., 2011 Group 22 16 Anterior 21.5 ± 5.2 4.0  ± 1.5
Jiang et al., 201228 Percutaneous group 31 MIS PSF 8.3 ± 5.2 33.38 ± 12.43 79.7 ± 12.7 79 ± 40.4 −1.7  ± 4.0 9.7 ± 0.9
Kim et al., 201229 9 Open PSF 45.6 ± 6.8 55.0 ± 12.0 91 90
Li et al., 201230 SSPI group 30 Open PSF 16.5 ± 9.1 101 ± 28 203 ± 88 7.1 ± 6.9
Schmid et al., 2012 group B57 14 Combined 31.7 ± 20 213 ± 41 1110 ± 790 14.4 ± 6.4
Ray et al., 201358 25 Combined 16.2 ± 6.7 50.7 ± 12.7 42.2 ± 11.8 5.3 ± 4.4
Wang et al., 201331 26 MIS PSF 15.0
Wu et al., 2013 anterior1 24 Anterior 21.2 ± 5.7 176.3  ± 20.7 255.1 ± 38.4 4.8 ± 1.6
Zhang et al., 201332 25 Open PSF 17.1 ± 7.1 38.0 ± 10.5 25.0 ± 5.8 84.2 ± 13.9 245.2 ± 74.1 4.2 ± 3.0
Chou et al., 201433 non-fusion group 22 Open PSF 16.4 ± 6.6 1.5  ± 5.3
Proietti et al., 2014 34 60 MIS PSF
Takami et al., 201435 21 MIS PSF 8.5 95.7 ± 21.9 40.7 ± 33.5 −4.2
Vanek et al., 201436 MIS group 18 MIS PSF 9.3 ± 10.1 53 ± 10 56 ± 17 0.3 ± 9.7
Zhao et al., 201537 PFFV group 32 Open PSF 19.8 ± 7.3 37.31 ± 10.83 115.7 ± 12.8 229.1 ± 28.3 7.1 ± 3.3
Zhao et al., 201537 TSSF group 35 Open PSF 20.5 ± 6.1 39.43 ± 10.12 93.1 ± 10.9 218.9 ± 20.4 8.0 ± 3.6
Fu et al., 201638 OPSF-4 group 14 Open PSF 9.2 ± 5.9 31.2 ± 11.3 89.2 ± 18.9 251.4 ± 132.8
Fu et al., 201638 OPSF-6 group 41 Open PSF 12.1 ± 6.3 33.9 ± 13.6 100.7 ± 21.3 236.1 ± 123.8
Fu et al., 201638 PPSF-4 group 16 MIS PSF 14.3 ± 6.9 32.7 ± 10.8 88.8 ± 16.4 97.5 ± 27.9
Fu et al., 201638 PPSF-6 group 13 MIS PSF 9.9 ± 4.0 31.0 ± 10.9 98.8 ± 18.5 110 ± 10.7
Hitchon et al., 201659 11 Anterior
Lin et al., 201639 Group A 20 Open PSF 22.3 ± 6.6 53.4 ± 12.5 52.7 ± 12.5 142 ± 57.2 101.7 ± 72.5 5.6 ± 4.8 11.5 ± 3.8
Lin et al., 201639 Group B 31 Open PSF 20.9 ± 9.2 49.1 ± 11.2 48.1 ± 16.5 227.2 ± 43.6 600 ± 403.1 3.7 ± 7.8 13.7 ± 3.9
Lin et al., 201639 Group C 20 Open PSF 21.7 ± 6.7 49.7 ± 14.8 53.5 ± 14 161.7 ± 28.5 247.5 ± 164.2 2.4 ± 5.1 13.7 ± 2.3
Fan et al., 201740 PPSF group 63 MIS PSF 20.1 ± 8.3 72.5 ± 7.7 54 ± 17.2 6.4 ± 7.1
Kreinest et al., 20174 47 Combined 14 ± 7 7.2  ± 6.0
Mayer et al., 20173 PA-F 14 Combined 12.6 ± 6.8
Mayer et al., 20173 POST-I group 22 Open PSF 11.1 ± 6.5
Scholz et al., 2017 Intervention60 7 Combined 11 ± 9.5 3.6 ± 8.5
Lindtner et al., 2018 Bi ACR61 19 Combined 8.6 ± 9.4 −6.5 ± 5.1 21.5 ± 20.5
Lindtner et al., 2018 Mono ACR61 18 Combined 6.7 ± 11.6 −7.9 ± 6.6 17.3 ± 10.6
Zhao et al., 201841 38 MIS PSF 18.7 ± 8.6 62.0 ± 6 90.7 ± 21.9 89.2 ± 31.9 5.8 ± 6.8 4.8 ± 1
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– Table A1 (Continued)

Study Number of
patients

Approach Cobb angle at
admission, ◦

AVBCR at
admission, %

Canal stenosis at
admission, %

OpT, minutes BL, ml Cobb angle after
surgery, ◦

LoS, days

Gumussuyu et al., 2019 Combined62 14 Combined 59.7 ± 17.4 32.8 ± 22.1 358.5 ± 169.5 10.6 ± 5.5
Oh and Seo., 201942 30 MIS PSF 9.1 ± 11.9 28.1 ± 11.2 0.8  ± 14.7
Trungu et al., 201943 ISG group 73 MIS PSF 5.6 56 1.8 3
Trungu et al., 201943 nISG group 71 MIS PSF 4.3 40 0.7 3
Yang et al., 201944 group A 30 Open PSF 24.0 ± 7.1 37.65 ± 8.28 96.6 ± 8.8 125.0 ± 19.9 9.35 ± 1.5
Yang et al., 201944 group B 30 MIS PSF 26.2 ± 6.2 32.8 ± 8.4 51.6 ± 7.1 63.8 ± 13.5 5.15 ± 0.8
Yang et al., 201945 MIS group 36 MIS PSF 15.7 ± 7.4 36.4 ± 14.3 134.3 ± 35 90.7 ± 77 6.0 ± 2.5 10.8 ± 2.5
Yang et al., 201945 OPPF group 36 Open PSF 16.5 ± 6.5 37.5 ± 12.9 120.6 ± 30.3 350 ± 20.4 5.4 ± 2.6 12.8 ± 2.8
Alkosha et al., 202046 ALL 123 ± 24 142 ± 37 2.7 ± 0.5
Alkosha et al., 202046 TLICS 3 12 MIS PSF 22 ± 3 17.0 ± 2.0
Alkosha et al., 202046 TLICS 4 18 MIS PSF 21 ± 3 17.0 ± 2.0
Alkosha et al., 202046 TLICS 5 12 MIS PSF 25 ± 2 18.0 ± 2.0
Collinet et al., 202047 29 MIS PSF 8.5 ± 4.0 23.0 ± 10.0 5.4 ± 4.8
Kocis et al., 202048 OPSF group 23 Open PSF 12.1 52 328.7 −3.8
Kocis et al., 202048 PPSF group 23 MIS PSF 10.9 49.7 29 −4.5
Shao et al., 202049 22 MIS PSF 16.3 40.5 ± 7.8 65 60 3.7 7
Zou et al., 202050 PPS group 29 MIS PSF 62.1 ± 5.1 77 ± 7.6 55.1 ± 13.3 4.4 ± 0.6
Jordan et al., 2021 ICBG63 21 Combined 142.4 ± 21.7 16.1 ± 4.3
Jordan et al., 2021 PTFI63 23 Combined 133.8 ± 23.2 15.1 ± 7.5
Cheng et al., 202351 12 MIS PSF 14.4 ± 6.7 27.6 ± 9.4 147.2 ± 45.6 67.8 ± 34.2 6.5 ± 4.3
Hoffman et al., 202352 CG group 44 Open PSF
Hoffman et al., 202352 IG group 33 Open PSF
Perna et al., 202353 Group A 81 MIS PSF 11.7 ± 5.6 78 ± 15 121.3 ± 34 8.1 ± 4.4 3.4 ± 2.1
Zhu et al., 202354 MIS-F group 39 MIS PSF 32.2 ± 9.8 150.4 ± 13.1 48.3 ± 6.7 9.2 ± 0.9
Zhu et al., 202354 MIS-O group 43 MIS PSF 29.2 ± 11.5 126.2 ± 22 46.5 ± 6.1 9 ± 1.4
Zhu et al., 202354 Open-C group 48 Open PSF 31.9 ± 10.3 131.3 ± 20.6 105.2 ± 12.6 11.2 ± 1.2

AVBCR, anterior vertebral body compression rate; BL, blood loss; LoS, length of stay; MIS PSF, percutaneous pedicle screw fixation; OpT, operation time; PSF, pedicle screw fixation.
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Table A2 – Complications and follow-up results of studied patient groups.

Study Complications
rate,  %

Cobb  angle at
FU,◦

Fusion results at
FU, %

VAS  ODI

Posterior
SWI

Posterior
DWI

Anterior
WI

Implant-
related

Fusion  Stable
fibrous
fusion

Non-union Fracture
healing

Wood et al., 2003 ANT64 14.7 ± 20.4 2.4 ± 2.8 22.7 ± 19.3
Briem et al., 2004 combined55 8.2 ± 2.8
Wood et al., 2005 anterior5 0 0 10.5 ± 12.6 95 5 2.8 ± 2 20.7 ± 13.3
Wild et al., 200721 MIS group 0 0 0 100
Wild et al., 200721 Open group 0 0 0 100
Hwang et al., 200922 non-fusion group 28.2 15.2 ± 6.0 3.4 ± 0.9
Lakshmanan et al., 200923 15.7 ± 6.7
Lee et al., 200924 group 1−2 0  0 3.9 15.6 ± 6.9
Liao et al., 200925 0 0 7.1 ± 4.7
Ni et al., 201026 3.9 0 3.9 7.6 ± 6.8
Blondel et al., 201127 group 1 0  0 0 5.2
Blondel et al., 201127 group 2 0  0 0 3.6
Eleraky et al., 2011 Group 12 0 0 8.5 ± 2.3 87.5 12.5
Eleraky et al., 2011 Group 22 0 0 6.5 ± 2.4 100
Jiang et al., 201228 Percutaneous group 0 0 0 3.6 ± 0.3 13.5 ± 6.1
Kim et al., 201229 0 0 0 2.2
Li et al., 201230 SSPI group 0 0 3.3 7.5 ± 5.2 1.1 ± 0.6
Schmid et al., 2012 group B57 14.3 ± 11.7
Ray et al., 201358 4 0 4 7.5 ± 7.4 87.5 12.5
Wang et al., 201331 0 0 0 2.1 100
Wu et al., 2013 anterior1 4.7 ± 1.1 13 ± 2.4
Zhang et al., 201332 0 0 0 5.3 ± 3.7 2.0 ± 0.7 34 ± 4
Chou et al., 201433 non-fusion group 0 0 13.6 13.8 ± 6.6 100 2.1 ± 0.9
Proietti et al., 201434 ALL 1.7 1.7 1.7
Proietti et al., 201434 group A 1.8 12
Proietti et al., 201434 group B 4.3 38
Takami et al., 201435 0 0 4.8 −0.6 100
Vanek et al., 201436 MIS group 0 0 0 4.4 ± 9.4
Zhao et al., 201537 PFFV group 0 0 0
Zhao et al., 201537 TSSF group 2.9 0 5.7
Fu et al., 201638 OPSF-4 group 0 0 0 100
Fu et al., 201638 OPSF-6 group 0 0 0 100
Fu et al., 201638 PPSF-4 group 0 0 0 100
Fu et al., 201638 PPSF-6 group 0 0 7.7 100
Hitchon et al., 201659 0 0 0 9.1 100
Lin et al., 201639 Group A 0 0 0 10.3 ± 5.2
Lin et al., 201639 Group B 0 0 3.2 6.4 ± 7.8
Lin et al., 201639 Group C 0 0 10 7.1 ± 5.3
Fan et al., 201740 PPSF group 1.6 0 0 7.0 ± 6.9 0.7 ± 0.6 3.2 ± 1.7
Kreinest et al., 20174 0 0
Mayer et al., 20173 PA-F 0 0 9.6 ± 5.5 71.4 28.6 20 ± 20
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– Table A2 (Continued)

Study Complications
rate, %

Cobb  angle at
FU,◦

Fusion results at
FU, %

VAS  ODI

Posterior
SWI

Posterior
DWI

Anterior
WI

Implant-
related

Fusion  Stable
fibrous
fusion

Non-union Fracture
healing

Mayer et al., 20173 POST-I group 0 0 0 14.7 ± 10.6 90.9 16.3 ± 17.1
Scholz et al., 2017 Intervention60 0 0 8.3 ± 9.5 100 13.3 ± 10.6
Lindtner et al., 2018 Bi ACR61 0 0 0 0 −3.6 ± 6.6 100 10.1 ± 9.5
Lindtner et al., 2018 Mono ACR61 0 0 0 27.8 −2.8 ± 7.1 100 19 ± 18.2
Zhao et al., 201841 2.6 0 0 6.1 ± 7.0 5.9 ± 2.7
Gumussuyu et al., 2019 Combined62 0 7.1 0 0 17.7 ± 11.5
Oh and Seo., 201942 0 0 6.7 4.6 ± 11.9 1.2 ± 1.2 9.5 ± 6.1
Trungu et al., 201943 ISG group 0 0 1.4 2.9 2.2 16.8
Trungu et al., 201943 nISG group 1.4 0 1.4 0.8 2.4 15.6
Yang et al., 201944 group A 0 0 0 11.0 ± 3.0 1.3 ± 0.7
Yang et al., 201944 group B 0 0 0 12.8 ± 4.2 0.9 ± 0.7
Yang et al., 201945 MIS group 0 0 0 10.7 ± 3.2 2.2 ± 0.6 4.5 ± 2.6
Yang et al., 201945 OPPF group 0 0 0 9.2 ± 3.6 2.5 ± 0.9 4.7 ± 3.3
Alkosha et al., 202046 ALL 85.7
Alkosha et al., 202046 TLICS 3 0  0 0 17.0 ± 3.0 15  ± 2
Alkosha et al., 2020 46 TLICS 4 0 0 0 17.0 ± 3.0 15 ± 2
Alkosha et al., 202046 TLICS 5 0  0 0 19.0 ± 2.0 18 ± 2
Collinet et al., 202047 0 6.2 ± 5.9 100 2.3 11.8
Kocis et al., 202048 OPSF group 0 0 0 0.1
Kocis et al., 202048 PPSF group 0 0 0 0.2
Shao et al., 202049 4.5 0 4.5 5.5 100 15 ± 0.7 12.2 ± 4.3
Zou et al., 202050 PPS group 0 0 0 0.4 ± 0.4 5.3 ± 1.8
Jordan et al., 2021 ICBG63 0 0 0 4.8 90.5 4.8 4.7
Jordan et al., 2021 PTFI63 0 0 0 0
Cheng et al., 202351 0 8.3 8.3 6.9 ± 4.3 100 0.8 ± 0.7
Hoffman et al., 202352 CG group 21.4 ± 23.7
Hoffman et al., 202352 IG group 17.7 ± 11.8
Perna et al., 202353 Group A 1.2 0 9.9 8.7 ± 4.8 4.5 ± 1.8 27.3 ± 10.1
Zhu et al., 202354 MIS-F group 0 1.2 ± 0.5 11.5 ± 2.3
Zhu et al., 202354 MIS-O group 0 1.2 ± 0.8 12 ± 2.1
Zhu et al., 202354 Open-C group 0 1.4 ± 0.7 12.2 ± 2.6

DWI, deep wound infection; FU, follow-up; ODI, Oswestry disability index; SWI, superficial wound infection; VAS, visual analogue scale of pain; WI, wound infection.
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Table A3 – Results of meta-analysis for patients of anterior fusion group.

Parameter Pooled mean or prevalence 95%CI I2 test, % Q-test, p Begg’s test, p

Operation time, minutes 204.2 148.7−259.7 97.4 0 –
Blood loss, ml 512.9 4.8–1030.6 97.5 0 n/a
Cobb angle at admission, ◦ 18.2 14.6−21.8 82.2 0 0.327
Cobb angle post-surgery, ◦ 4.9 4.0−5.8 67.0 0.016 0.117
Cobb angle at final follow-up, ◦ 7.1 4.9−9.4 91.4 0 0.624
AVBCR, % n/a
Spinal canal stenosis, % 41.5 35.1−47.2 0 0.323 n/a
Superficial wound infection rate, % 3.0 0.8−11.4 0 0.994 0.089
Deep wound infection rate, % 3.0 0.8−11.4 0 0.994 0.089
Implant-related complications, % 4.4 1.3−14.1 0 0.822 0.734
Fusion rate, % 92.9  82.4−97.3 0  0.709 0.497
Pseudoarthrosis rate, % 7.1 2.7−17.6 0 0.709 0.497
Non-union rate, % n/a
VAS 2.8 1.9−3.6 0 0.745 n/a
ODI 17.2 10.4−23.9 74.9 0.019 0.602

AVBCR, anterior vertebral body compression rate; CI, confidence interval; n/a, not available; ODI, Oswestry disability index; VAS, visual analogue
scale of pain.

Table A4 – Results of meta-analysis for patients of combined fusion group.

Parameter Pooled mean or prevalence 95%CI I2 test, % Q-test, p Begg’s test, p

Operation time, minutes 161.8 134.2−189.4 95.5 0 0.602
Blood loss, ml 721.1 14.9−1457.2 96.4 0 n/a
Length of stay, days 15.4 13.3−17.5 89.6 0 0.453
Cobb angle at admission, ◦ 11.7 9.7−13.5 85.7 0 0.453
Cobb angle post-surgery, ◦ 1.3 -4.2−6.7 98.9 0 0.573
Cobb angle at final follow-up, ◦ 4.9 0.8−8.9 97.9 0.018 0.177
AVBCR, % 55.2 46.3−64.0 88.5 0 n/a
Spinal canal stenosis, % 35.9 28.7−43.1 81.8 0.004 0.602
Superficial wound infection rate, % 2.8 1.2−6.7 0 0.998 0.281
Deep wound infection rate, % 3.0 1.3−7.1 0 0.985 0.370
Implant-related complications, % 5.4 2.1−13.1 40.7 0.100 0.754
Fusion rate, % 90.6 80.2−95.9 34.7 0.095 0.177
Pseudoarthrosis rate, % 8.1 3.2−18.7 39.8 0.098 0.293
Non-union rate, % 3.1 1.4−9.5 0 0.979 0.099
VAS n/a
ODI 15.4 12.2−18.6 81.8 0 0.091

AVBCR, anterior vertebral body compression rate; CI, confidence interval; n/a, not available; ODI, Oswestry disability index; VAS, visual analogue
scale of pain.

Table A5 – Results of meta-analysis for patients of pedicle screw fixation group.

Parameter Pooled mean or prevalence 95%CI I2 test, % Q-test, p Begg’s test, p

Operation time (percutaneous PSF), minutes 96.5 82.4−110.6 99.4 0 0.065
Operation time (open PSF). minutes 120.1 108.3−131.9 97.8 0 0.083
Blood loss (percutaneous PSF). ml 83.8 71.7−95.9 98.8 0 0.125
Blood loss (open PSF). ml 233.7 171.5−295.9 99.8 0 0.882
Length of stay (percutaneous PSF). days 6.6 4.7−8.5  99.8 0 0.531
Length of stay (open PSF). days 12.3 11.2−13.4 91.8 0 0.404
Cobb angle at admission, ◦ 17.1 15.1−19.1 96.3 0 0.377
Cobb angle post-surgery, ◦ 6.6 4.4 – 8.7 98.2 0 0.791
Cobb angle at final follow-up, ◦ 10.3 8.6−12.0 95.8 0 0.724
AVBCR, % 37.8 33.7−41.9 97.1 0 0.661
Spinal canal stenosis, % 46.3 34.6−58.0 97.2 0 0.453
Superficial wound infection rate, % 2.2 1.5−3.1  0 1.000 0.991
Deep wound infection rate, % 2.0 1.4−3.1  0 1.000 0.103
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– Table A5 (Continued)

Parameter Pooled mean or prevalence 95%CI I2 test, % Q-test, p Begg’s test, p

VAS 1.8 1.2−2.3  99.3 0 0.063
ODI 13.4 10.4−16.3 99.4  0 0.294
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