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Background and purpose — Traumatic fractures of the
thoracolumbar spine happen in the younger, working-age
population and often compromise return to work (RTW), a
key factor in functional recovery and overall quality of life.
Our review summarizes the current evidence on RTW fol-
lowing traumatic thoracolumbar fractures without spinal
cord injury.

Methods — A comprehensive literature search was
conducted in Embase, Medline (OvidSP), Web of Science,
CINAHL and Cochrane through July 2025. Studies were
included if they met the following criteria: (i) traumatic
thoracolumbar spine fracture without spinal cord injury, (ii)
RTW reported as an outcome measure, (iii) prospective or
retrospective cohort study or case-control design, and (iv)
availability of a full-text article. Risk of bias was assessed
for each included study.

Results — 31 studies met the inclusion criteria. Follow-
up ranged from 3 to 226 months. Only 8 out of 31 studies
were rated as low risk of bias. Reported RTW rates varied
widely: 25% to 100% after surgical treatment (n = 19 stud-
ies) and 38% to 100% after non-surgical treatment (n =
19 studies). Pooled estimates showed that the mean RTW
is between 76% and 84% in patients with a thoracolumbar
spine fracture, irrespective of treatment modality.

Conclusion — Estimated RTW rates range between 76%
and 84%.

The incidence of thoracolumbar spine fractures is rising, with
an estimated rate of 25 per 100,000 annually [1]. While this
trend is largely driven by a rise in osteoporotic fractures [1-3],
the number of younger, working-age patients sustaining trau-
matic vertebral fractures is also increasing [2,3]. In this latter
group, such injuries frequently result in temporary or perma-
nent work incapacity. Consequently, return to work (RTW) is
a key aspect of functional recovery and plays an important
role in overall quality of life [4-6].

Beyond individual consequences, the inability to return to
work has substantial socioeconomic implications, including
productivity loss, increased healthcare utilization, and rising
social benefit expenditures [7]. RTW outcomes have been
extensively studied in elective orthopedic procedures such as
total hip and knee arthroplasty, with reported RTW rates rang-
ing from 25-95% and 71-89%, respectively. However, these
interventions typically allow for prehabilitation and structured
recovery planning [8,9]. Similarly, the estimated RTW rate after
elective lumbar fusion is about 76% within 2 years of surgery
[10]. In contrast, traumatic injuries provide little opportunity
for such preparation and may lead to prolonged disability due
to pain, reduced mobility, and psychological distress. Persis-
tent symptoms, including pain, limited function, and anxiety,
further compromise long-term quality of life [11].

Most patients with thoracolumbar fractures do not sustain
neurological deficits [12,13]. These patients face vastly dif-
ferent clinical pathways than those with spinal cord injury,
whose rehabilitation needs are substantially more complex
and fall outside the scope of this review. Despite the clinical
and socioeconomic importance of RTW in this patient group,
data remains scarce and fragmented. A better understand-
ing of RTW outcomes after thoracolumbar fractures without
neurological involvement would not only enable clinicians to
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provide more accurate prognostic information and tailor reha-
bilitation strategies but also allow patients to develop realistic
expectations regarding their recovery and future work capac-
ity. Therefore, our review aims to synthesize current evidence
on RTW following traumatic thoracolumbar fractures without
spinal cord injury.

Methods

Study protocol

This scoping review was not guided by a prespecified proto-
col. Given the exploratory nature of the review and the antici-
pated heterogeneity in study designs, interventions, and RTW
outcomes, eligibility criteria and data charting procedures
were refined iteratively during the review process. All meth-
odological decisions were defined prior to data synthesis and
are reported transparently in accordance with the PRISMA-
ScR guidelines [14].

Search strategy

The search strategy (Supplementary Table 1) was carried out
on literature from the following electronic databases: Embase,
Medline (OvidSP), Web of Science, CINAHL, and Cochrane.
The search covered all records from each database’s incep-
tion until July 26, 2025. Additionally, the reference lists of the
included studies were reviewed for relevant sources. PubMed
and Google Scholar were utilized to retrieve full-text articles
that were not accessible through the previously mentioned
databases. This scoping review was performed using the
PRISMA-ScR checklist for scoping reviews [15].

Eligibility criteria

Studies were considered eligible if they met the following cri-
teria: (i) traumatic fracture of the thoracolumbar spine without
spinal cord injury, (ii) return to work reported as an outcome
measure, (iii) study design being a prospective study, retro-
spective cohort study, or case-control study, and (iv) availabil-
ity of a full-text article. Studies on cervical or sacral fractures,
and animal studies were excluded. The search was limited to
articles published in English, German, French, or Dutch.

Identification of eligible studies

Two reviewers (MS, SA) independently screened the identi-
fied studies based on title and abstract. Full-text versions of
the selected studies were then assessed, and those meeting the
eligibility criteria were included in the review. Any disagree-
ments were resolved through consensus.

Data charting

Two independent reviewers (MS, DC) extracted data from
each study based on a calibrated form, including year of pub-
lication, study design, number of included subjects, sex, mean
age, treatment modality (surgical or non-surgical), fracture

Table 1. Denis Working Scale

W1 Return to previous employment (heavy labor) or physical
demanding activities.

W2  Able to return to previous employment (sedentary) or return
to heavy labor with lifting restrictions.

W3  Unable to return to previous employment but working full-time
at a new job.

W4 Unable to return to full-time work.

W5  No work, completely disabled.

type and location, mean follow-up duration following trauma,
and imaging technique. The primary outcome measure was
RTW. When possible, RTW was classified using the validated
Denis Working Scale (Table 1). In this study, successful return
to work was defined as achieving at least W3 on the Denis
Working Scale.

Risk of bias assessment

Methodological quality was assessed using a 12-point check-
list adapted from existing tools (Supplementary Table 2) [16-
18]. Studies scoring >8 were rated high quality, 5-8 moder-
ate, and <5 low. Each criterion met received 1 point; unmet or
unreported criteria scored 0.

Statistics

Data was systematically extracted on study characteristics,
patient demographics, treatment, fracture classification, imag-
ing, follow-up, and RTW outcomes (Table 2). Subsequently,
the studies were categorized based on treatment modality and
follow-up duration (< 1 year vs = 1 year). We assessed the
normality of the RTW rates using the Shapiro—Wilk test. For
all subgroups, the test indicated no significant deviation from
a normal distribution (all P > 0.05). Therefore, mean RTW
rates and standard deviations (SD) were calculated for each
subgroup using SPSS Statistics V.23 (IBM Corp, Armonk,
NY, USA).

Statistical comparison of RTW rates between surgical and
non-surgical treatments was not performed because of sub-
stantial heterogeneity in study design, treatment indications,
follow-up duration, and intervention protocols. Consequently,
a meta-analysis was not feasible.

Data sharing plan, funding, use of Al, and disclosures

Al tools were not used. Complete disclosure of interest forms
according to ICMIJE are available on the article page, doi:
10.2340/17453674.2026.45364

Results
Literature search

Of the 2,734 articles identified, 2,633 were excluded based
on title/abstract and 70 did not meet the inclusion criteria
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Table 2. Data extraction table

Study Study participants Mean
design Total Males, Treatment modality Fracture follow-up,  Imaging

Reference country n n (%) Surgical (n) Non-surgical (n)  segment Type months technique

Siebenga 2006 [21] Prospective 32 22 (63) Posterior Brace (15) Thoracic, AO 52 Radiograph, CT
randomized trial fixation (17) lumbar  Type A
Netherlands

Reid 1988 [38] Prospective c. 21 N/A - Orthosis Thoracic, Burst 18 Radiograph, CT
Canada lumbar

Huler 1991 [42] Prospective c. 39 24 (62) Posterior - Thoracic, Burst 24 NS
USA fixation lumbar

Cantor 1993 [34] Prospective c. 18 9 (50) - Orthosis Thoracic, Burst 19 Radiograph, CT
USA lumbar

Wood 2003 [20] Prospective c. 47 32 (68) Posterior or Body cast or Thoracic, Burst 44 Radiograph, CT
USA anterior fusion (24) orthosis (23) lumbar

Leferink 2003 [24] Prospective c. 19 10(53) Posterior = Thoracic, Burst NS NS
Netherlands fixation lumbar

Alanay 2004 [27] Prospective c. 15 7 (47) - Reduction Thoracic, Burst 31 CTand MRI
Turkey and cast lumbar

Schmid 2012 [22] Prospective c. 35 24 (69) TLIF (21)vs - Thoracic, Burst 20 Radiograph, CT
Austria posteroanterior lumbar

fusion (14)

Cimatti 2013 [43] Prospective c. 32 16 (50) Posterior - Thoracic, Burst 36 Radiograph, CT
Italy fixation, 2 techn. lumbar

Maestretti 2014 [23] Prospective c. 21 13(62) Kyphoplasty - Thoracic, Comp. 120 Radiograph, CT,
Switzerland lumbar MRI (if needed)

Wood 2015 [19] Prospective c. 37 18 (49) Posterior or Body cast or Thoracic, Burst 216 Radiograph, CT
USA anterior fusion (19) orthosis (18) lumbar

Wall 2017 [36] Prospective c. 38 21 (55) Kypho-/vertebro- NS (26) Thoracic, Burst NS Radiograph
USA plasty (3), ORIF (9) lumbar

De Gendt 2020 [25] Prospective c. 17 6 (35) Posterior = Thoracic, Burst 166 Radiograph, CT
Netherlands fusion (17) 2 lumbar

Denis 1984 [12] Retrospective c. 52 NS Posterior Unbraced or Thoracic, Burst 39 CT
USA fixation (13) braced (35) lumbar

Knight 1993 [40] Retrospective c. 22 12 (55) Posterior Various Lumbar  Burst 25 Radiograph, CT
USA fusion (11) orthoses (10)

Anterior fusion (1)

Chow 1996 [44] Retrospectivec. 24 10 (71) - Hyperextension  Thoracic, Burst 34 CT
USA casting/bracing  lumbar

Okuyama 1996 [39] Retrospective c. 19 10 (53) Anterior = Thoracic, Burst 54 Radiograph, CT
Japan fusion lumbar

Shen 1999 [37] Retrospective c. 38 22 (58) - Brace (9) Thoracic, Burst 49 Radiograph, CT
Taiwan Functional (29) lumbar

Andress 2002 [47] Retrospective c. 50 27 (54) Posterior - Thoracic, Burst 68 Radiograph, CT
Germany fixation lumbar

Tropiano 2003 [15] Retrospective c. 45 30 (67) - Closed reduction Thoracic, Burst 34 Radiograph, CT
USA and casting lumbar

Butler 2005 [45] Retrospective c. 26 NS Posterior Casting followed Lumbar  Burst 43 Radiograph, CT
Ireland fusion (11) by brace (15)

Post 2006 [29] Retrospective c. 33 20 (61) - Unbraced (15) Thoracic, Comp, NS NS
Netherlands Braced (18) lumbar

Butler 2007 [46] Retrospective 14 12(86) Posterior Orthosis (10) Lumbar  Burst 71 Radiograph, CT
Ireland c. fusion (4)

Ozturk 2012 [30] Retrospective c. 26 14 (54) - Orthosis Thoracic, Burst 49 Radiograph, CT,
Turkey lumbar MRI

Jaffray 2015 [41] Retrospective c. 60 NS - Orthosis Thoracic, Burst 3 Radiograph, CT
UK lumbar and/or MRI

Rava 2019 [28] Retrospective 74 41 (55) - Closed reduction Thoracic, Wedge, 28 Radiograph, CT,
Italy c. + cast lumbar  split/burst MRI

La Maida 2019 [32] Retrospective c. 20 10 (50) Posterior — Thoracic, Comp.® 24 Radiograph, CT
Italy fixation lumbar and MRI

Brandicourt 2021 [35] Retrospective c. 30 19 (63) Posterior = Thoracic, NS 174 NS
France fixation lumbar

Kultur 2024 [33] Retrospective c. 12 6 (50) Posterior = Thoracic, Burst 226 Radiograph
Turkey fusion lumbar

Medici 2014 [31] Case-control 39 28(72) Posterior Orthosis (15) Thoracic, Burst 6 Radiograph, CT
Italy fusion (24) lumbar

D’Oria 2022 [26] Case-control 102 55 (54) Vertebro- Orthosis (52) Thoracic, Burst 12 Radiograph
Italy plasty (50) lumbar

c. = cohort, Comp. = compression, CT = computed tomography, MRI = magnetic resonance imaging, ORIF = open reduction and internal fixa-
tion, NS: not specified, USA: United States of America, UK: United Kingdom, TLIF: transforaminal lumbar interbody fusion.
a4 endplate reduction and cement augmentation, ® distraction, translation.
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Records identified through
database searching
n = 5,690

Excluded duplicates
n = 2,596

Records screened
n=2734

Excluded
|— based on title/abstract
n=2,633

Records assessed for
eligibility
n =101

Excluded (n = 70):

— unclear about SCI, 42

- RTW not a study outcome, 2
[— - no traumatic spine injury, 4
- no full text available, 8

— case series, 2

-no DWS, 12

Studies included in the
scoping review
n=231

Figure 1. Flowchart of the included studies. DWS = Denis Work Scale;
RTW = return to work; SCI = spinal cord injury.
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Figure 2. Overview of the return to work rate as reported per included
study. Every dot represents one of the included studies.

after full text review. Consequently, a total of 31 studies were
included in the current review (Figure 1).

Risk-of-bias assessment

Based on the predefined criteria, 8 studies were rated low
risk of bias [19-27], 10 studies to have a moderate risk of bias
[12,15,28-35] and 13 studies to have a high risk of bias [27,36-
47] (Supplementary Table 3).

Study characteristics

The study sizes ranged from 12 to 102 patients, with male par-
ticipation between 35% and 86%. Follow-up ranged from 3

Table 3. Fracture classification and scoring system to report return
to work

Return to work
scoring system

Fracture

Author, year classification

Siebenga 2006 [21] AO Not specified, but derivable 2

Reid 1988 [38] Denis Denis Working Scale

Huler 1991 [42] Not specified  Not specified, but derivable 2

Cantor 1993 [34] Denis Denis Working Scale

Wood 20083 [20] Not specified  Not specified, but derivable 2

Leferink 2003 [24] Magerl Not specified, but derivable 2

Alanay 2004 [27] Denis Not specified, but derivable 2

Schmid 2012 [22] Magerl Not specified, but derivable 2

Cimatti 2013 [43] Magerl Not specified, but derivable 2

Maestretti 2014 [23]  Magerl Denis Working Scale

Wood 2015 [19] Not specified  Not specified, but derivable 2

Wall 2017 [36] Not specified  Not specified, but derivable 2

De Gendt 2020 [25]  AO and Magerl Denis Working Scale

Denis 1984 [12] Denis Denis Working Scale

Knight 1998 [40] Denis Not specified

Chow 1996 [44] Denis Not specified

Okuyama 1996 [39] Denis Denis Working Scale

Shen 1999 [37] Not specified  Denis Working Scale

Andress 2002 [47] Magerl Not specified

Tropiano 20083 [15] Denis Denis Working Scale

Butler 2005 [45] Not specified  Not specified, but derivable 2

Post 2006 [29] Magerl Not specified, but derivable 2

Butler 2007 [46] Not specified  Not specified, but derivable 2

Ozturk 2012 [30] Denis Denis Score for pain and
function

Jaffray 2015 [41] TLISSP Not specified

Rava 2019 [28] AO
La Maida 2019 [32] AO
Brandicourt 2021 [35] AO

Not specified, but derivable 2
Denis Working Scale
Not specified, but derivable 2

Kultur 2024 [33] Denis Denis Working Scale
Medici 2014 [31] Magerl Denis Working Scale
D’Oria 2022 [26] Magerl Denis Working Scale

2 Derivable to Denis Working Scale;
b T ISS, Thoracolumbar Injury Severity Score.

to 226 months. Surgical treatment was reported in 21 studies,
non-surgical in 20 and 14 studies reported outcome after both.
The included studies were performed in 13 unique countries
with varying treatment practices, as well as healthcare systems.
Table 2 shows the data extraction of the included studies.

Measuring methods

24 studies used a classification system to categorize the ver-
tebral fractures. The fracture classification systems included
the Denis [48], Margerl [49], Thoracolumbar Injury Severity
Score [50], or the AO Spine Thoracolumbar Injury Classifica-
tion System [51]. Radiographs were most used (n = 18) for
imaging assessment, often combined with CT (n = 17) and
occasionally MRI (n = 5); 3 studies did not specify imaging
technique. 12 studies directly used the Denis Work Scale to
report RTW [12,15,23,25,26,31-34,37-39]. The remaining 19
studies did not use a specific scoring system for RTW report-
ing, but the Denis Work Scale could be deduced from the
results [19-22,24,27-30,35,36,40-47] (Table 3).
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Table 4. Return to work (RTW) per treatment modality and follow-up
period

<1 year follow-up =1 year follow-up

mean mean
Factor n RTW (SD) % n RTW (SD) %
Surgical treatment 2 100 15 64 (22)
Non-surgical treatment 4 78 (21) 14 79 (18)
Irrespective of treatment 4 84 (16) 24 76 (16)

Return to work

Follow-up periods of the included studies ranged from 3 to
226 months. RTW rates varied widely in 19 studies on surgical
treatment from 25% to 100%. Among 19 studies examining
non-surgical treatment, RTW rates varied between 38% and
100%. Figure 2 demonstrates this wide variability with both
surgical and non-surgical studies reporting RTW rates above
70%. Larger studies consistently clustered around 80—-100%,
while smaller studies showed greater heterogeneity. Pooled
estimates show that the mean RTW is between 76% and 84%
in patients with a thoracolumbar spine fracture, irrespective of
treatment modality (Table 4).

Discussion

This is the first review to provide an overview of RTW rates
following a traumatic thoracolumbar fracture without spinal
cord injury. The mean RTW rate after injury is estimated to
be between 76% and 84% during follow-up spanning from 3
to 226 months.

Evidence from the broader trauma literature suggests that
RTW after injury is influenced by a combination of physical
limitations, psychological problems, social factors, and demo-
graphic factors. A systematic review on major trauma identi-
fied moderate evidence for the influence of age, educational
level, and intensive care unit stay, with hospital length of stay
emerging as one of the most consistent predictors of voca-
tional recovery [52].

Similarly, a systematic review of biopsychosocial prognos-
tic factors after acute orthopedic trauma demonstrated that
greater injury severity is consistently associated with delayed
RTW, while psychosocial aspects such as low recovery expec-
tations, fear of reinjury, and maladaptive coping strategies are
important predictors of prolonged work disability [53].

In contrast, none of the studies included in this review
reported prognostic factors for RTW after thoracolumbar frac-
tures, highlighting a critical knowledge gap. Patients under-
standably want to know not only if, but also when, they are
likely to return to work. For many, not being able to RTW
has direct financial consequences as an impact on both their
well-being and quality of life. Therefore, providing prognos-
tic information should be an essential part of patient counsel-

ing. Yet, with the current evidence, offering reliable guidance
is nearly impossible. This underscores the need for future
research that systematically evaluates not only physical injury
characteristics but also psychosocial and sociodemographic
predictors in this patient group. Such insights could ultimately
inform more individualized (hospital-based) rehabilitation
strategies and improve vocational outcomes.

In our review, overall RTW rates appeared broadly compa-
rable between the 2 treatment modalities. However, heteroge-
neity in fracture type, treatment indication, and follow-up pre-
cludes direct comparison. Selection bias is likely, as patients
with more severe or unstable fractures were generally man-
aged surgically. Recent prospective multicenter studies pro-
vide additional insights. The international AOSpine cohort
reported faster RTW after surgical management of thoraco-
lumbar burst fractures without neurological deficit [54], and
a subsequent cost-utility analysis suggested surgery may be
cost-effective over a 2-year horizon compared with non-sur-
gical care [55]. Nonetheless, current evidence remains insuf-
ficient to resolve the ongoing debate, highlighting the need
for further high-quality prospective studies with standardized
outcome reporting to define the optimal treatment pathway
for this patient group. Future studies should explicitly address
RTW expectations to better support patients in planning their
rehabilitation and financial recovery.

Finally, it is important to recognize that RTW outcomes are
shaped not only by clinical care but also by difference in soci-
etal and healthcare between various countries. Across the 31
included studies conducted in 13 countries, RTW rates varied
widely within and across settings. Given the heterogeneity in
case mix, indications for surgery, RTW definitions, and follow-
up durations, we did not identify a consistent country-level
pattern, and any apparent differences are likely explained by
study-level factors rather than national context per se. Addition-
ally, access to occupational healthcare and compensating wel-
fare systems play a crucial role; early involvement of an occu-
pational therapist or financial support after trauma have been
associated with a faster RTW [35,56]. So, system-level elements
(e.g., compensation schemes and access to occupational health
services) may influence vocational recovery but were rarely
reported and precluded formal comparison in the current study.

Strengths

First, this is the first study to systematically synthesize the
available evidence on RTW following traumatic thoracolum-
bar fractures without spinal cord injury. This is a clinically
and socioeconomically relevant outcome that has previously
received limited attention. Second, the comprehensive search
strategy across multiple major databases, combined with
adherence to the PRISMA-ScR guidelines, ensures a thor-
ough and reproducible selection process. Third, a detailed risk
of bias assessment was conducted using a predefined quality
appraisal tool, allowing for critical evaluation of the method-
ological rigor of the included studies.
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Limitations

First, there was substantial heterogeneity among the included
studies. The studies span a period of 32 years, during which
methodological standards and clinical practices have evolved
considerably. This is reflected in the risk-of-bias assess-
ment, which identified only 7 out of the included 31 stud-
ies as having a low risk of bias. Treatment techniques also
changed considerably over time, with repositioning followed
by immobilization in a cast largely replaced by bracing or
orthotic management, and percutaneous stabilization becom-
ing more common than open procedures. Another consider-
able heterogeneity was found in the imaging modalities and
fracture classification systems, which introduces a substantial
risk of misclassification and may have influenced the reported
RTW rates.

Although a statistical comparison between surgical and non-
surgical groups would have been feasible, this was not per-
formed due to the pronounced heterogeneity in study design,
treatment indications, and follow-up. Notably, both surgical
and non-surgical treatment protocols varied considerably, and
indications for specific interventions were often not clearly
defined.

The variation in RTW outcomes and follow-up is visually
demonstrated in Figure 2, which presents RTW percentages
from individual studies, stratified by treatment modality. To
enable objective and consistent comparison across studies,
the Denis Work Scale was employed to estimate RTW rates.
Nonetheless, it remains unclear how “full-time work™ was
defined across studies and whether patients had a preference
or history of full-time employment prior to injury, further lim-
iting interpretation of reported RTW outcomes.

Conclusions

Our review shows that the RTW rate following thoracolum-
bar spine fractures without spinal cord injury is estimated to
be between 76% and 84%, irrespective of treatment modality.
However, the considerable heterogeneity across studies in var-
ious aspects prevents firm conclusions about the actual RTW
rate and underscores the urgent need for high-quality research
on clinical outcomes in this patient population. Furthermore,
the current evidence does not allow identification of factors
predicting delayed or failed RTW.

In perspective, it is crucial to include RTW outcomes in
future standardized and prospective research to address these
gaps effectively. Only then can we truly guide our patients
with the clarity they need, clarity that is essential not only for
recovery but also for safeguarding their financial security and
quality of life after trauma.

Supplementary data

Supplementary Tables 1-3 are available as Supplementary
data on the article page, doi: 10.2340/17453674.2026.45364

MS: conceptualization, methodology, data collection and verification,
formal analysis, writing (original draft), visualization. DC: data collec-
tion, data curation, formal analysis. SA: data collection and verification,
formal analysis. PVE: conceptualization, methodology, validation, visual-
ization, writing (review). MJ: writing (review). MdJ: methodology, writing
(review). RG: conceptualization, methodology, writing (review) and visu-
alization.
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