I S R T - o K
Vol. 21, No. 2, December, 2008

TR o4 AR FFE o A deL A F8A

— Abstract —

Validation of the Simplified Motor Score for
the Triage after Traumatic Brain Injury

Sang Kyong Lee, M.D., Hyun Wook Ryoo, M.D., Jung Bae Park, M.D.,
Kang Suk Seo, M.D., Jae Myung Chung, M.D.

Department of Emergency Medicine, College of Medicine, Kyungpook National University, Daegu, Korea

Purpose: The Glasgow Coma Scale (GCS), though it is widely used for triage, has been criticized as being
unnecessarily complex. Recently, a 3-point Simplified Motor Score (SMS, defined as obeys commands=2;
localizes pain=1; withdrawals to pain or worse=0) was developed from the motor component of the GCS and
was found to have a similar test performance for triage after traumatic brain injury when compared with the
GCS asthe criterion standard. The purpose of this study was to validate the SMS.

Methods: We analyzed the patients who visited Kyungpook National University Hospital emergency center
after traumatic brain injury from 2006 January to 2006 June. The test performance of the GCS, its motor com-
ponent, and SMS relative to three clinically relevant traumatic brain injury outcomes (abnormal brain CT
scans, Abbreviated Injury Scale (AlS) >4, and mortality) were evaluated with areas under the receiver operat-
ing characteristic curves (AUCS).

Results: Of 504 patients included in the analysis, 25.6% had an abnormal brain CT scans, 13.1% had AIS>
4, and 5.0% died. The AUCs for the GCS, its motor component, and SMS with respect to the abnorma CT
scans were 0.776, 0.715, and 0.716, and respectively, those for AIS>4 and mortality, were 0.969, 0.973, and
0.968, and 0.931, 0.909, and 0.909, respectively.

Conclusion: The 3-point SM'S demonstrated similar test performance when compared with the 15-point GCS
score and its motor component for triage after traumatic brain injury in our populations. (J Korean Soc
Traumatol 2008;21:71-77)
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Table 1. Simplified Motor Score
* SMS: Simplified Motor Score
t GCSMC: GCS motor component
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Table 2. Sex, age and the physiologic measures of study patients on arrival

Mean+ SD
M/F 325/179
Age (years) 43.9+18.3
SBP* (mmHg) 132.1+249
Heart Rate 86.0+19.0
Respiratory Rate 175135
RTS' 11.7+1.0
AIS' (Head) 17+13
GCS 142425
GCsMC! 57+10
SMS' 1.8+0.6

* SBP: Systolic Blood Pressure

' RTS: Revised Trauma Score

t AIS: Abbreviated Injury Scale

¥ GCS: Glasgow Coma Scale

I GCSMC: GCS motor component
1 SMS: Simplified Motor Score

Table 3. Injury mechanism

Type Number (%)
Blunt 495 (98.2)
Transport Vehicle occupant 116 (30.0)
Pedestrian 54 (10.7)
Motorcycle 48( 9.5)
Pedalcycle 24 ( 4.8)
Others 7( 14
Non-transport Slipping-down 82 (16.2)
Assault 77 (15.3)
Fall 51 (10.1)
Sports 9( 19
Struck by falling Objects 8( 1.6)
Others 19( 3.8)
Blast 2( 04
Unknown 7( 14
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Fig. 1. ROC* curves for the GCS', GCSMC*, and SMS for
the prediction of abnormal brain CT scans
* ROC: Receiver Operating Characteristics
' GCS: Glasgow Coma Scale
t GCSMC: GCS motor component
$ SMS: Simplified Motor Score
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Fig. 2. ROC* curves for the GCS', GCSMC*, and SMS for
the prediction of mortality

* ROC: Receiver Operating Characteristics

' GCS: Glasgow Coma Scale

* GCSMC: GCS motor component

$ SMS: Simplified Motor Score
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Fig. 3. ROC curves for the GCS, GCSMC, and SMS for the
prediction of head AIS>4
* ROC: Receiver Operating Characteristics
* GCS: Glasgow Coma Scale
t GCSMC: GCS motor component
¥ SMS: Simplified Motor Score
' AIS: Abbreviated Injury Scale
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Table4. AUC* and their 95% Confidence Intervals for the GCS', GCSMC*, and SMS' for the prediction of abnormal CT scans,
mortality, and AIS' >4

Abnormal CT Mortality AlS>4

AUC 95% Cl ! AUC 95% Cl AUC 95% CI

Gcs' o776 0.719 068 0.915 063 0.880
17 ~0.834 : ~1.000 931 ~0.981

Gcsmct . 0.654 vera 0.920 0008 0.851
715 ~0.776 97 ~1.000 : ~0.967

SMS o716 0.655 0068 0.915 0008 0.851
-1 ~0.777 : ~1.000 : ~0.967

* AUC: Areaunder curves

' GCS: Glasgow Coma Scale

* GCSMC: GCS motor component
$ SMS: Simplified Motor Score

' AIS: Abbreviated Injury Scale

" CI: Confidence interval

Table 5. The sensitivity, specificity, and accuracy of the GCS*, GCSMC', SMS! for the prediction of mortality, and AIS'>4

Mortality AlS>4
Cutoff Sens.! Spec.’  Accur* Cutoff  Sens. Spec. Accu
GCS* 10 0.909 0.975 97.2 14 0.862 0.980 96.6
GCsMCt 6 0.960 0.914 91.7 6 0.849 0.980 96.2
SMS* 2 0.960 0.917 919 2 0.849 0.982 96.4

* GCS: Glasgow Coma Scale

' GCSMC: GCS motor component
* SMS: Simplified Motor Score

S AIS: Abbreviated Injury Scale

I Sens.: Sensitivity

" Spec.: Specificity

** Accu.: Accuracy (%)
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