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Patients presenting to a level I trauma center between January 2006 and 
April 2008 with blunt mechanism of injury and PH GCS ≤

 
8 were included.

Initial head computed tomography scans were reviewed and assigned a 
MS (see table 1). Patients were categorized based on presence or

 absence of TBI via both MS > 1 and H-AIS ≥
 
3.

Sensitivity and specificity analysis was performed to evaluate the
 
 

effectiveness of H-AIS in determining TBI as defined by MS. 

Traumatic brain injury (TBI) can be determined via several methods, both 
physiologic and anatomic. The most widely use method, Glasgow Coma 
Scale (GCS), employs purely physiologic measures and when used

 
 

alone is a poor predictor of TBI, survival, and functional outcome1

 
.

Non-
 
physiologic techniques of determining TBI include the Abbreviated 

Injury Scale (AIS), an anatomic scale, and the Marshall Classification 
score (MS), a radiographic scale based on head computed tomography 
scans.

Typically, a head component AIS (H-AIS) ≥
 
3 on an ordinal scale ranging 

from no injury/normal (0) to unsurvivable
 
(6) is considered TBI and is 

frequently used as a proxy determinant for the presence of TBI in clinical 
research. Given the extra-cranial components included within the H-AIS 
can impact the overall score; use of H-AIS may not be a valid surrogate 
for the classification of TBI.  Alternatively, the MS only evaluates

 
 

intracranial effects of injury in determining TBI and highly correlates with 
survival and functional outcomes2.  

These two non-physiologic methods of identifying TBI have never been 
directly compared in the presence of physiologically determined TBI (via 
GCS).

This study seeks to describe the performance of the H-AIS in identifying 
TBI in patients with Prehospital (PH) GCS ≤

 
8. 

MethodsMethodsMethods
•
 

H-AIS is an unreliable measure in identifying TBI in patients with
 PH GCS ≤

 
8. 

•
 

Use of H-AIS as a proxy determinant for TBI will result in an 
overestimation of the incidence and inadequate characterization 
of the study population. Implications of such measures may

 
 

greatly influence clinical research.

ConclusionConclusionConclusion

ResultsResultsResultsBackgroundBackgroundBackground DiscussionDiscussionDiscussion
Although the development of standardized scoring systems to report 
injury severity has greatly impacted research in the field of injury

 
 

science, appropriate classification and usage is vital3. While the 
combination of physiologic and anatomic scoring systems relay

 
 

improved correlation with survival and functional outcomes, no prior 
study has investigated the effectiveness of combined GCS and H-AIS 
in determining TBI1, 4. 

As seen in this study, an over estimation of TBI when classified
 
by H-

 AIS can have significant impact on research studies. If clinical
 decisions, interventions, and assumptions are made on an
 
 

inadequately defined population with gross overestimation of TBI, the 
results will be inaccurate.

Similar to the departure of GCS from its initial purpose, H-AIS has 
outstretched the boundaries in which it was initially developed.

 
When 

used as intended, AIS categories have great utility as components of 
the Injury Severity Score (ISS) and in creating a system for 
comparisons of injuries and injury severity3. In contrast, when not used 
as validated, these measures lose their functionality and become

 unreliable predictors and surrogates as evident in this study. 
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During the study period, 161 patients were admitted with a PH GCS ≤
 
8 

and sufficient information to assign both MS and H-AIS. 

TBI was classified in 84 (52.2%) patients via MS > 1 as compared
 
to 103 

(64.0%) patients based on H-AIS ≥
 
3.

The sensitivity of H-AIS ≥
 
3 in determining TBI, as defined by a MS > 1, 

was 94.1%, while the specificity was determined to be only 68.8%. 

This discrepancy indicates that 30% of patients who were found 
to have no TBI via the MS had an H-AIS ≥

 
3.

Table 1.
Marshall Score Classifications

Score Injury Characteristics
1 No visible intracranial pathology 
2 Cisterns present, with midline shift 0 to 5 mm; no high-density lesion 

>25 mL
3 Cisterns compressed or absent, with midline shift 0 to 5 mm; no 

high-density lesion >25 mL
4 Midline shift >5 mm; no high-density lesion >25 mL
5 Any lesion surgically evacuated or high-density lesion >25 mL
6 Other
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Figure 2.

*TBI as determined by MS>1

Test Characteristics of H-AIS
in determining TBI
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