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ABSTRACTABSTRACT
Background: Dorsolumbar fractures at the thoracolumbar junction (T11-L2) present therapeutic uncertainty when 
classified as Thoracolumbar Injury Classification and Severity Score (TLICS) 4. This prospective study evaluated 
the efficacy of conservative management in this injury category.
Materials & Methods: This prospective study was conducted in the department of Neurosurgery, Lady Reading 
Hospital, Peshawar from August 2024 to March 2025. Eighty-five patients (aged 18-45 years) with acute single-
level dorsolumbar fractures (TLICS 4) were managed non-operatively using thoracolumbosacral orthosis (TLSO) 
immobilization for three weeks, followed by graded mobilization. Primary outcomes assessed at 12 weeks included 
neurological status (Medical Research Council scale), kyphotic angulation (Cobb angle >3° = significant change), 
and pain intensity (Visual Analog Scale; <4 = clinically significant improvement). Chi-square tests were applied 
using SPSS version 23.
Results: There was total 85 patients, comprising 61.2% males (n=52) and 38.8% females (n=33). Neurological 
recovery was observed in 67.1% of patients (n=57) achieving grade 5 muscle power, compared to 31.8% (n=27) 
at baseline. Pain reduction was substantial, with 62.4% (n=53) reporting mild pain versus 2.4% (n=2) initially. 
Kyphotic angulation remained stable in 56.5% (n=48), with only 2.4% (n=2) exhibiting progression exceeding 
7°. Gender significantly influenced pain reduction (p=0.043) and neurological improvement (p=0.024), while 
trauma mechanism and injury level showed no significant associations.
Conclusions: Conservative management resulted in functional recovery in TLICS 4 fractures, with significant 
neurological improvement, pain reduction, and kyphotic stability. Gender-based outcome differences require 
further investigation. These findings support non-operative treatment as a primary strategy in appropriately 
selected patients.
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INTRODUCTIONINTRODUCTION
Spinal trauma remains a significant global contributor 
to morbidity, with dorsolumbar fractures representing 
a common injury pattern. The thoracolumbar 
junction (T11-L2 vertebrae) is biomechanically 
vulnerable due to its transitional position between 
the rigid thoracic and flexible lumbar spine. 
Epidemiologically, dorsolumbar fractures account 
for nearly half of all spinal injuries, with an estimated 
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15,000 cases reported annually in the United States 
alone.1 These injuries commonly result from motor 
vehicle collisions, falls from height, and sports-
related trauma, and disproportionately affect young 
males-typically in their second to fourth decades-
resulting in considerable personal, economic, and 
societal burden. Dorsolumbar fractures encompass 
a spectrum ranging from isolated compression 
injuries to complex burst fractures, with or without 
neurological compromise. Long-term complications 
include kyphotic deformity, chronic pain, and 
persistent neurological deficits. ² Approximately 
25% of patients experience permanent neurological 
impairment, significantly affecting quality of life. 
Fracture-induced kyphotic angulation may lead 
to mechanical back pain, postural imbalance, 
and neurological deterioration, underscoring the 
importance of appropriate therapeutic strategies.
Clinical decision-making is guided by fracture 
morphology, spinal stability, neurological status, and 
patient-specific factors. The Thoracolumbar Injury 
Classification and Severity Score (TLICS) provide 
a standardized framework for evaluating these 
injuries, incorporating three parameters: fracture 
morphology, posterior ligamentous complex 
integrity, and neurological status.3 TLICS scores ≤3 
typically indicate conservative management, while 
scores ≥5 support surgical intervention. However, 
a TLICS score of 4 represents a therapeutic gray 
zone, necessitating individualized clinical judgment. 
4 Existing literature presents conflicting evidence 
regarding the optimal management of TLICS 4 
injuries. 5 Surgical intervention offers immediate 
stabilization but carries procedural risks, whereas 
conservative treatment may provide a cost-effective 
alternative in appropriately selected patients. 
However, knowledge gaps persist regarding 
the efficacy of non-operative management in 
achieving neurological recovery, preventing 
kyphotic deformity, and alleviating pain in this 
intermediate-risk cohort. 
Therefore, the present study aimed to objectively 
evaluate the outcomes of conservative management 
in patients with dorsolumbar fractures and a TLICS 
score of 4, specifically assessing neurological re-
covery, kyphotic angulation, and pain improvement.

MATERIALS AND METHODSMATERIALS AND METHODS
This prospective case series was conducted at the 
Department of Neurosurgery, Lady Reading Hospital, 
Peshawar, Pakistan, tertiary care center for spinal 
trauma from August 2024 to March 2025. Ethical 
approval was obtained from the Institutional Ethical 
Review Committee (Reference number: 901/LRH/
MTI). The study evaluated conservative management 
outcomes over an eight-month period. Participants 
included adults aged 18-45 years with acute, sin-
gle-level dorsolumbar fractures (D11-L2 vertebrae) 

confirmed by computed tomography and classified 
as Thoracolumbar Injury Classification and Severity 
Score (TLICS) 4. All patients presented within 24 
hours of injury. Exclusion criteria included patholog-
ical fractures (metastatic or infectious), osteoporotic 
or multilevel vertebral fractures, prior spinal surgery, 
delayed presentation beyond 24 hours, contraindi-
cations to conservative treatment, and anticipated 
non-compliance with follow-up.
Sample size was calculated using the World Health 
Organization sample size calculator, with a 95% 
confidence level, 5% margin of error, and an antici-
pated pain improvement frequency of 31%, yielding 
a minimum requirement of 85 patients. Participants 
were enrolled through non-probability consecutive 
sampling. All patients received standardized con-
servative management. The immobilization phase 
involved bed rest with thoracolumbosacral orthosis 
(TLSO) in an extended position for three weeks, 
followed by a mobilization phase with supervised 
graded mobilization and activity restrictions for 8-12 
weeks.6-8

Primary outcomes were assessed at 12 weeks by 
blinded independent evaluators. Neurological status 
was evaluated using the Medical Research Council 
(MRC) scale (0-5 grading system).9 Kyphotic angu-
lation was measured using Cobb angle on standing 
lateral radiographs, with changes exceeding 3° con-
sidered significant.10 Pain intensity was recorded us-
ing the Visual Analog Scale (VAS, 0-10), with scores 
below 4 indicating clinically significant improvement. 
Baseline parameters included demographic vari-
ables, injury mechanism, fracture level, and TLICS 
components assessed via computed tomography 
and magnetic resonance imaging. Data analysis 
was performed using IBM SPSS Statistics version 
23. Continuous variables (e.g., age, VAS scores, 
Cobb angles) were reported as means with standard 
deviations. Categorical variables (e.g., gender, trau-
ma mechanism) were presented as frequencies and 
percentages. Associations between outcomes and 
clinical variables were evaluated using chi-square 
tests, with p-values <0.05 considered statistically 
significant.

RESULTSRESULTS
A total of 85 patients were included, comprising 
61.2% males (n=52) and 38.8% females (n=33). The 
majority of participants (49.4%) were aged between 
26 and 35 years, indicating that dorsolumbar spine 
fractures predominantly affected individuals in their 
most active working years. Road traffic accidents 
(47.1%, n=40) and falls (38.8%, n=33) were the 
predominant injury mechanisms. Fracture distribu-
tion across vertebral levels revealed L1 as the most 
frequently involved (45.9%, n=39), followed by D12 
(24.7%, n=21), L2 (17.6%, n=15), and D11 (11.8%, 
n=10) Table-1.
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Table 1: Baseline Characteristics

Variable Category Frequency %age

Gender
Male 52 61.2

Female 33 38.8

Age

18-25 18 21.2

26-30 24 28.2

31-35 20 23.5

36-40 14 16.5

41-45 9 10.6

Trauma 
Mechanism

Road 
Traffic 

Accident
40 47.1

Fall 33 38.8

Assault 9 10.6

Sports 
Injury 3 3.5

Injury Level

L1 39 45.9

D12 21 24.7

L2 15 17.6

D11 10 11.8

Pain progression demonstrated significant improve-
ment. Severe pain decreased from 42.4% (n=36) 
at baseline to 3.5% (n=3) at 12-week follow-up, 
while mild pain increased from 2.4% (n=2) to 62.4% 
(n=53). Neurological recovery, measured by the 
Medical Research Council (MRC) scale, showed 
notable enhancement. Patients achieving grade 5 
muscle power increased from 31.8% (n=27) to 67.1% 
(n=57), whereas those with grade 3 impairment de-
creased from 17.6% (n=15) to 8.2% (n=7). Kyphotic 
angulation remained stable in most patients. A total 
of 56.5% (n=48) showed less than 3° Cobb angle 
change, and only 2.4% (n=2) exhibited progression 
exceeding 7°.

Table 2: Outcome Measures at Baseline and 
Follow-up

Parameter Category Basel ine 
(n=85)

Follow-up 
(n=85)

Pain Severity 
(VAS)

Mild 2 (2.4%) 53 (62.4%)

Moderate 47 (55.3%) 29 (34.1%)

Severe 36 (42.4%) 3 (3.5%)

Neurology 
(MRC Scale)

Grade 3 15 (17.6%) 7 (8.2%)

Grade 4 43 (50.6%) 21 (24.7%)

Grade 5 27 (31.8%) 57 (67.1%)

Kyphotic 
Angulation

<3° 
change - 48 (56.5%)

3.1-7° 
change - 37 (43.5%)

>7° 
change - 2 (2.4%)

Gender significantly influenced follow-up pain re-
duction (Likelihood Ratio: p=0.043) and neurolog-
ical recovery (Likelihood Ratio: p=0.024). Trauma 
mechanism demonstrated association with baseline 
neurological status (Likelihood Ratio: p=0.022) but 
not with follow-up outcomes. Injury level showed no 
significant correlations with any outcome measures 
(p>0.05 for all comparisons).

Table 3: Significant Statistical Associations

Predictor Outcome Test p-value

Gender Pain at fol-
low-up

Likelihood 
Ratio

0.043

Gender Neurology 
at follow-up

Likelihood 
Ratio

0.024

T r a u m a 
Mode

Neurology 
at presen-
tation

Likelihood 
Ratio

0.022

Fig 1: Comparative Analysis of Pain Severity, Neurological Recovery, and Kyphotic Angulation in 
Clinical Assessment
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DISCUSSIONDISCUSSION
This prospective case series highlights three principal 
observations: meaningful neurological improvement, 
substantial symptomatic relief, and preservation of 
kyphotic alignment following conservative treatment. 
The degree of neurological recovery seen in our co-
hort exceeds the modest late recovery rates reported 
in several older conservative series-some of which 
documented only 8-12% recovery beyond six months-
while other contemporary conservative cohorts report 
comparable functional gains, supporting the notion 
that selected patients may regain function without 
operative intervention.11-13 Notably, our findings align 
with studies that emphasize careful patient selection 
(neurological status, PLC integrity) as a determinant 
of favorable non-operative neurologic outcomes.14

Symptomatic improvement after TLSO immobilization 
and structured mobilization mirrors results from prior 
non-operative series, which attribute pain reduction 
to mechanical stabilization, soft-tissue healing, and 
early graded rehabilitation rather than direct neural 
decompression.12,13,15 This concordance reinforces the 
role of conservative protocols for symptomatic con-
trol in appropriately selected patients. Radiographic 
stability in our cohort is consistent with established 
thresholds used to define clinically relevant kyphotic 
progression, and corroborates literature showing that 
when the posterior ligamentous complex is preserved, 
non-operative management commonly maintains 
sagittal alignment and prevents clinically important 
deformity.16

The observed sex-based differences in recovery 
are consistent with emerging reports of sex-specific 
outcome variation after spinal trauma; proposed 
explanations include biological, hormonal, and 
biomechanical factors as well as differences in pain 
perception and healthcare-seeking behavior, but the 
evidence remains preliminary and warrants further 
focused study.17

We found that trauma mechanism correlated with ini-
tial injury severity but did not predict final outcomes, a 
pattern reported elsewhere and suggesting that mech-
anism may influence presenting deficit more than 
eventual recovery when management is appropriate.14 

From a pragmatic perspective, our results support 
prior cost-effectiveness analyses that favor non-op-
erative pathways in selected TLICS 4 patients, given 
lower immediate resource utilization and avoidance of 
surgical morbidity-provided that careful radiographic 
and clinical selection criteria are applied.5,17-19

This prospective, single-center cohort provides 
focused, protocolized data on a narrowly defined 
and clinically important group (patients with dor-
solumbar fractures and TLICS = 4). The study’s 
standardized conservative protocol (TLSO followed 
by graded mobilization) and objective outcome mea-
sures (MRC, Cobb angle, VAS) strengthen internal 
validity and deliver pragmatic evidence relevant to 

resource-limited settings. Limitations include a short 
(12-week) follow-up that prevents assessment of 
delayed kyphotic progression and chronic pain; the 
single-center, non-randomized design and absence of 
a contemporaneous surgical control arm, which limit 
generalizability and causal inference; and potential 
selection bias, lack of blinded outcome assessment, 
unmeasured brace compliance, and limited adjust-
ment for confounders. These constraints mirror those 
of similar single-center conservative cohorts, and 
larger multicenter comparative studies with extend-
ed follow-up and formal health-economic analyses 
are required to validate and refine patient-selection 
algorithms.20-22

CONCLUSIONCONCLUSION
This study substantiated the clinical efficacy of 
conservative management for dorsolumbar spine 
fractures with a Thoracolumbar Injury Classification 
and Severity Score (TLICS) of 4. At 12-week fol-
low-up, significant functional recovery was observed, 
including neurological improvement, pain reduc-
tion, and kyphotic stability. The findings validate 
non-operative management as a primary strategy for 
TLICS 4 injuries, offering evidence-based guidance 
for clinical decision-making in this therapeutic gray 
zone. Rigorous immobilization protocols and super-
vised mobilization achieved substantial functional 
restoration without surgical intervention. Further 
multicenter studies are recommended to confirm 
these outcomes and refine rehabilitation protocols.
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