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INTRODUCTION

Chronic subdural haematoma (CSDH) incidence has

been increasing with population ageing. Its surgical

treatment is considered safe, technically simple and

efficient, but patients do not always recover their

previous functional level. A considerable proportion of

patients will require additional help upon discharge.

There is no validated CSDH functional outcome

predictive tool. This study aimed to develop a

prognostic model to predict unfavourable functional

outcome for surgically treated CSDH

METHODS

A post-hoc analysis of a nationwide, multicentre,

prospective cohort study previously conducted by the

British Neurosurgical Trainee Research Collaborative

(BNTRC) at 26 neurosurgical units (NSU) was

undertaken. Eligibility criteria were age > 16 years,

presentation with a primary or recurrent CSDH

confirmed on cranial imaging, and referral to a

participating NSU. Only those CSDH surgically treated

were considered for inclusion on the model

development. Unfavourable functional outcome was

defined as a modified Rankin Scale (mRS) 4-6. The full

dataset was randomly split into development (80%) and

validation (20%) datasets. The predictors of

unfavourable functional outcome were identified

through multivariable logistic regression with bootstrap

internal validation. The model based on the

development dataset was then validated on the hold

out validation dataset. Performance of the prognostic

model was evaluated by the discrimination (area under

the receiver operating characteristic curve [AUC-ROC]

and integrated discrimination improvement [IDI]) and

calibration (Hosmer-Lemeshow [H-L] goodness-of-fit

test and Brier scores), as well as overall accuracy

(percentage of cases correctly classified). The TRIPOD

(Transparent Reporting of a multivariable prediction

model for Individual Prognosis Or Diagnosis) Statement

was followed in the preparation of this manuscript.

CONCLUSIONS

A preoperative prognostic model for predicting unfavourable functional outcome

in surgically treated CSDH patients was developed with good performance. It

could help inform discussions between patients, their families and the attending

teams and anticipate future rehabilitation needs. Further external validation and

implementation are warranted to confirm its predictive ability and potential

benefits for international populations.
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TABLE 1. Final multivariable model for the prediction of unfavourable functional outcome (n=611) 

Variables Wald OR Coeff. 
Bootstrap 

Bias SE 95% CI p value 

Age (each year) 18.027 1.054 0.053 0.002 0.013 0.032 to 0.083 0.001 

Previous comorbidities        

Dementia 7.485 2.280 0.824 0.015 0.317 0.186 to 1.475 0.006 

Vascular disease 4.997 1.693 0.527 0.012 0.245 0.055 to 0.999 0.024 

Mobility dependent 6.739 1.869 0.625 0.008 0.262 0.124 to 1.145 0.014 

Clinical presentation        

Initial mRS unfavourable 14.695 2.593 0.953 0.024 0.257 0.495 to 1.513 0.001 

Preoperative GCS        

15 (Ref.)        

13 – 14 4.788 1.954 0.670 0.016 0.299 0.143 to 1.315 0.022 

9 – 12 11.649 3.639 1.292 0.016 0.397 0.558 to 2.104 0.001 

3 - 8 4.608 3.525 1.260 -0.033 0.623 0.039 to 2.436 0.019 

Constant 50.367 0.001 -7.153 -0.243 1.020 
-9.506 to -

5.534 
0.001 

H-L test, p=0.842 

Nagelkerke R² = 0.336 

 

RESULTS

A total of 768 patients were included and randomly split into a development (n=616) and a validation

dataset (n=152). In the development dataset, mean age was 74.4 ± 14.0 years and 67.5% were male.

The mRS at discharge was unfavourable in 21.3%. The independent predictors of unfavourable

functional outcome (components of the prognostic model) were age, history of dementia, concurrent

vascular disease (either cerebrovascular or ischemic heart disease), initial mRS grade and preoperative

GCS. The calibration was comparable between the development and validation datasets (H-L tests non-

significant; Brier scores 0.129 vs 0.144, p=0.428). The AUC-ROC for the development dataset was

0.827 ± 0.018 vs 0.822 ± 0.036 for the validation one (p=0.901, for the AUC-ROC comparison). There

was no difference on the contrasts in predicted functional outcome probabilities between the favourable

and unfavourable cases in the development dataset compared to the validation dataset (IDI 0.001 ±

0.002, 95% CI -0.003 - 0.005, p=0.659). Finally, the overall percentage correct classification was 81.8%

on the development dataset and 81.6% on the validation dataset (p=0.952).


