
Study Population
A total of 184 patients met inclusion criteria (75 pre -MTC; 109 post-MTC), 
showing increased operative case volume after MTC designation. 
Neurological deficit was present in 64 cases (34.8%). Case mix did not 
differ between eras ((χ²(1) = 0.01, p = 0.917), suggesting comparable injury 
severity and case mix across time periods. 

Primary Outcome: Time to Theatre (TTT)
Mean TTT decreased from 47.8 ± 51.0hr  pre-MTC to 37.2 ± 49.5hr post-
MTC (Figure 1). Although a reduction of 10.6 hours ,  it did not reach 
statistical significance (t(182) = 1.41, p = 0.161). The 95% confidence 
interval for the mean difference ranged from −4.3 to 25.4 hours, crossing 
zero. Cohen’s d was 0.21, which indicates small effect size.

Median TTT was 22.5 hours (IQR 49) pre-MTC and 16.0 hours (IQR 36) 
post-MTC, reflecting positively skewed distributions with prolonged 
outliers in both eras. Although central tendency shifted downward, 
substantial variability remained. 

Neurological Status and Combined Group Analysis 
Mean TTT was 45.4 hours in patients without neurological deficit and 34.1 
hours in those with deficit (p = 0.143), suggesting a non-significant trend 
toward prioritisation of neurologically compromised patients.

One-way ANOVA comparing combined MTC and neurological groups 
demonstrated no significant overall difference in TTT (F(3,180) = 1.73, p = 
0.163; η² = 0.028), indicating that only 2.8% of variance in TTT was 
explained by group allocation (Figure 2). 

Exploratory pairwise comparison identified shorter TTT in post-MTC 
patients with neurological deficit compared with pre-MTC patients 
without deficit (mean difference 22.9 hours, p = 0.026; Cohen’s d = 0.49), 
representing a moderate effect size. 

Impact of Major Trauma Centre Implementation on Time to 
Theatre for Spinal Fractures

• To compare time to theatre (TTT) for patients undergoing surgery for 
spinal fractures before and after Major Trauma Centre (MTC) 
implementation.

• To determine whether TTT differed between patients with and 
without neurological deficit.

• To examine whether the proportion of neurological deficits changed 
between eras. 

In trauma care, spinal fractures are a major cause of morbidity, 
particularly when they are linked to neurological deficits (1). These 
injuries can result in long-term disability, impaired functional 
independence, and reduced quality of life. Early surgical intervention in 
spinal injury has been associated with improved neurological and 
functional outcomes, especially when decompression is performed 
within 24 hours (2). 

MTCs were established across the UK to try centralise expertise, 
streamline referral pathways, and improve timely access to specialist 
surgical services (3). The MTC approach tries to improve coordination 
between different disciplines such as emergency, radiological, 
anaesthetic, and surgical teams by focusing trauma treatments inside 
specific centres. Effective communication and theatre prioritisation 
are crucial for spinal trauma to reduce preventable delays.

University Hospital of Wales (UHW) became a MTC in 2020. Evaluating 
service performance before and after MTC implementation provides 
insight into whether the structural reorganisation translates into 
measurable improvements in time to theatre (TTT) for patients 
requiring operative management of spinal fractures.

A retrospective audit was conducted at a single tertiary MTC (UHW). 

An initial list was generated with patients undergoing spinal surgery 
between 2013-2025. Records were filtered to include only those within 
the predefined study period: 2015-2018 (Pre-MTC) and 2023-2025 
(Post-MTC). Patients were included if they had a confirmed diagnosis of 
spinal fracture and underwent operative management for that injury.

Admission time and neurological status on admission was obtained 
from Welsh Clinical Portal (WCP), and theatre start time from 
TheatreMan records. Patients without a valid admission time (n = 10) 
were excluded due to inability  to calculate TTT accurately.

Primary outcome was TTT, defined as hours from admission to theatre 
start. Comparisons were made between pre- vs post-MTC groups and 
between neurological vs non-neurological cases.

Continuous variables were summarised using mean ± SD and median 
(IQR), as TTT demonstrated positively skewed distributions. Group 
comparisons were performed using independent samples t-tests. One-
way ANOVA was used to assess differences across combined MTC and 
neurological subgroups. Associations between categorical variables 
were assessed using chi-squared testing. Effects sizes (Cohen’s d and 
η²) were reported to quantify magnitude of differences. Statistical 
significance was defined as p < 0.05.

Following MTC designation, the operative case volume increased while overall TTT was maintained, with a non -
significant trend toward reduction. This suggests that service reconfiguration was accommodated without a negative 
effects on operative timeliness. The case mix remained stable between eras, suggesting that observed differences 
were unlikely to reflect changes in injury severity. 

Although the overall reductions in TTT did not reach statistical significance, subgroup findings indicate possible 
prioritisation of neurologically compromised patients within the MTC framework. 

Variability in TTT remains substantial across both eras, highlighting ongoing opportunity for service optimisation. 
Importantly, the patient list included emergency, urgent, scheduled and elective procedures. Including non-
emergency cases may have contributed to skewed distributions and diluted measurable differences in the 
prioritisation of acute patients. Future studies assessing solely emergency and urgent spinal trauma cases may 
better isolate the impact of MTC designation. Larger, multicentre analyses are required to determine whether trauma 
system configuration produces clinically meaningful improvements in operative timing and patient outcomes. 
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Figure 1: Mean time to theatre (TTT) before and after Major Trauma Centre (MTC) designation. Error 
bars represent 95% confidence intervals.  Although mean TTT was lower post -MTC (37.21 vs 47.80 
hours), this difference was not statistically significant (t(182) = 1.41, p = 0.161).

Figure 2: Distribution of tim e to theatre (TTT) stratified by Major Trauma Centre (MTC) status and 
neurological defic it.  Bars represent mean TTT.  A trend towards shorter TTT in post -MTC neurological 
cases is observed; overall group differences were not statistically significant (ANOVA p = 0.163).  
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