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= Abstract =

Transcranial Doppler CO, Tests in Head Injured Patients

Myung Hyur Kim * Kyu Man Shin
Department of Neurosurgery, College of Medicine, Ehwa Womans Universily

The assessment of the vasoreactivity measured with transcranial doppler(TCD) provides
information regarding to the reserve capacity of the cerebral circulation in patients with acute
head injuries, which has important therapeutic consequencies because it allows for the diagnosis
of impending ischemia and for the control of the effect of initiated corrective measures.

The authors performed TCD study to measure the CO; reactivity to the entire basal cerebral
arteries in 30 cases of control group and 14 cases of head inury group between the 3rd and
the 7th day after insult. All patients were examined by single photon emission computed tomog-
raphy and their results were compared to CO, reactivities at 8 basal cerebral arteries.

All of these results were analyzed by statistical analysis systern(SAS).

The increase of MBFV(mean blood flow velocity) and decrease of Pl(pulsatility index)
were noted in the cerebral arteries with decreased CO, reactivity. It meant that the arterial
walls were dilated. There was no close relationship between region of interest(ROI) index
and CO, index but CO, reactivity was remarkably decreased in the region which showed
abnormal regional cerebral blood flow in SPECT(single photon emission computed tomogram)
(P=0.04). In the relationship between the variables, ROI increased as the clinical status worsen
(r=0.5P=0.0008). the prognosis of the patients had positive correlation with CO2 index(r=0.32,
P=0.04) or clinical status had negative correlation with ROI index(r=040,P=0.0094).

The doppler CO, test in patients with head injury provides useful information regarding
hemodynamic state, prognosis and determination of beneficial effects of specific-therapy, espe-

cially during subacute stage. In the various TCD parameters CO, index was correlated well
with prognosis.
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Pulsatility index(PT)
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ok (Fig. 2).

variables

categories and units

Glasgow coma scale
Glasgow outcome scale
mean blood flow velocity
pulsatility index
hemispheric index

CO; reactivity

CO; index

region of interest(ROT)

from 3 to 15

from 1 to 5

centimeter/second

SBFV-EDBFV/MBFV

MCA MBIV/ICA MBFV

% changes per millimeters of mercury

0, absent

1, reduced(COq reactivity less than 2)

2, normal(CO, reactivity more than 2)
0—288

SBFV, systolic blood flow velocity ;5 MCA, middle cerebral artery ;
EDBFV, end-diastolic blood flow velocity ; ICA, internal cercbral artery ;

MBFV, mean blood flow velocity

O3rd B5th B8 7th(decade) [13rd 5th B 7th(decade)
MBPRv(cm. sec) Rt MBPFv(cm. sec) Lt
70 80
60 | 70
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Fig. 1. Bar graph showing decrease of MBFV with increasing age.
(n=30: 3rd decade 10, Bth decade 10, 7th decade 10)
MBFV : mean blood flow velocity
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O 3rd 5th B 7th(decade)

MCA PCA ICA

O3rd B5th M 7th(decade)

Lt

ACA MCA PCA ICA

Fig. 2. Bar graph showing increase of pulsatility index with increasing age.

ACA, anterior cerebral artery ;
PCA, posterior cerebral artery ;
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Fig. 3. Plot showing decrease of CO index with increa-

sing age 3rd, 3rd decade in age: b5th, 5th
decade in age; 7th, 7th decade in age.

MCA, middle cerebral artery ;
ICA, intemal cerebral artery

16 B Goh(Fig. 3).
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come scale (GOSY, 5)E B, 53¢ BAEL mil-  ZAEDY FFIFEE ¥ MI rado7} 3.08%
dly disabled(GOS, 4), 5% & severely disabled(GOS, 1.082 VeI E8dSe] e AlAEHE o,
DG Z BAS QFAHL Table 33 ZPE ¥ A4S BF 37 FX GAHGOS, 2).
A1} 6lNE 27 A27 $ 2 2OEEAT o F BAD AAEE 57 & F(favorable
Table 2. Mean value and standard deviation of MBFV, P, CO; reactivity, CO2 index and M! ratio in 30
controls
Age location MBFV(cm/sec) PI
decade side ACA MCA PCA ICA ACA MCA PCA ICA
3rd Rt 57746 693+33 64.3+4.7 59.14+36 0.73+0.08 075+0.06 0.73+0.04 0.72+0.05
Lt 67.1+9.7 70.1+43 47.5+34 683478 0.72+0.06 0.88-+0.08 0.71+0.05 0.65+0.04
5th Rt 50.1+85 674479 529+59 57 +75 086+0.05 0.83+0.06 076+0.04 0.98-+0.07
Lt 45.7+56 73.9+96 504+64 68.7+7.5 0.85+0.07 0.72+0.04 0.82+0.04 0.85+0.06
7th Rt 45.9+44 533+6.7 442+52 402+54 0914005 097+0.07 093+0.05 0.88+0.07
Lt 425+4.7 48.3+66 39.2+5.1 49.9+55 091+0.05 0.91+0.04 0.96+0.04 092+0.06
Age group  location COyreactivity MI ratio COgindex
decade side ACA MCA PCA ICA
3rd Rt 44+03 4.7+02 4,0+0.4 44+0.3 1.22+0.32 15.9+0.3
Lt 3.9+0.4 4.0+0.3 4.34+03 3.9+03 1.08+0.28
5th Rt 5 +04 47+05 4.5+0.5 3.9+0.6 1.21+0.28 15.1+1.4
Lt 3.9+04 4,54+0.5 4,7+0.4 43+0.4 1.15-+0.67
7th Rt 41+0.6 4.3+0.8 3.9+04 5.4+0.6 1.37+0.34 13.9+15
Lt 3.9+04 3.6+04 3.9+0.4 33+0.5 0.96+0.22

MBFV : mean blood flow velocity
PI: pulsatility index
MI ! middle cerebral artery MBFV/intenal cerebral artery MBFV

Table 3. Clinical findings in head injury group

Case No Sex age ROI index ROI AdmGCS GCOS, 3M CO2 indexR M/I ratio M/I ratio
1 F 20 25 diffuse 8 2 9 1.21 3.08
2 M 20 7 Rt ACA 14 5 14 1.14 1.17
3 M 20 20 Lt MCA 6 2 12 0.79 0.98
4 M 20 14 diffuse 7 2 12 0.94 1.03
5 F 28 21 Rt A, MCA 8 4 12 1.61 2.54
6 F 23 19 Diffuse 7 2 9 4.08 1.11
7 M 27 4 Rt ACA 14 5 15 1.09 1
8 M 29 25 Rt>Lt ACA 11 4 14 1.24 1.09
9 M 40 20 diffuse 6 2 14 1.02 1.47

10 M 48 53 Rt A, Mca 12 4 16 1.35 1.77
11 M 49 6 Rt ACA 14 5 16 14 1.44
12 M 60 4 Rt MCA 13 4 13 0.94 1.04
i3 M 60 20 both ACA 13 5 14 1.2 1.35
14 M 68 5 diffuse 14 4 13 1 1.24

ROI : region of interest

AdmGCS | admission Glasgow coma scale

GOS, 3Mo . Glasgow outcome scale, 3 months after head injury
R M/I . right middle cerebral artery MBFV/internal carotid artery MBFV
L M/1: left middle cerebral artery MBFV/internal carotid artery MBFV
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Table 4. Mean values in patients with a favorable outcome(GOS 4,6) and an unfavorable(GOS 1, 2, 3)

and significant levels of differences

variables favorable group unfavorable group P value
age 42.7 24.6 0.03
GCS 12.6 6.8 0.01
ROI 16.1 19.6 ns
CO, index 14.1 11.2 0.04
Rt MI ratio 1.22 1.61 ns
Lt M1 ratio 1.40 1.53 ns

GOS : Glasgow outcome scale, GCS . Glasgow coma scale

ROI ! region of interest

MI ! middle cerebral artery MBFV/internal carotid artery MBFV

ns | statistically not significant
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Fig. 4. Scatterplot of the vessels showing abnormai CO,
reactivity and abnormal ROl in 14 patients(28
hemispheres).

rd & 3rd decade in age, 5th : 6th de¢ade in age, 7th : 7

th decade in age.

RACA : right anterior cerebral artery, LACA : left anterior

cerebral artery.

RMCA : right middle cerebral artery, LMCA : left middle

cerebral artery.

RPCA : right posterior cerebral artery,LPCA : left poste-

rior cerebral artery.

RICA 1 right internal cerebral artery, LICA : left internal

cerebral artery.
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Table 5. Pearson correlation matrix between the In-
vestigated variables in head injury(n=14)

CO; ROI GCS GOS RMIR LMIR

COs 1

ROI 0.02 1

GCS 0.72 —0.33 1

GOs 0.71 —0.25 0.91 1

RMIR —0.5 0.12 —0.25 —0.23 1

LMIR —0.12 0.39 —0.24 —0.16 0.01 1

The critical value for 95% confidence is above 0.67.

CO2, CO2 index ; ROI, ROT index : GCS, Glasgow
coma scale

GOS, Glasgow outcome scale ;5 RMIR or LMIR, Rt
or Lt MCA MBFV/ICA MBFV
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