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Hyperdense middle cerebral artery sign among patients with severe ischemic attack
on ultra-early phase

SONG Hong-song' , YUAN Hui-shu®, FAN Dong-sheng'
(1. Department of Neurology, 2. Department of Radiology, Peking University Third Hospital, Beijing 100191, China)

ABSTRACT Objective: To detect the frequency of hyperdense middle cerebral artery sign ( HMCAS)
among patients with severe ischemic attack ( baseline NIHSS score =10) in the middle cerebral artery
(MCA) territory within 3 hours after onset and compare the baseline characteristics and 90-day outcomes
between the HMCAS ( + ) and HMCAS ( — ) groups. Methods: A total of 43 patients were evaluated
with baseline clinical characteristics, laboratory tests and brain CT/MRI. Follow-up evaluation at the end
of 90 days included the modified Rankin Scale (mRS) , the Bathel Index ( BI) and death. Results: Ten
out of fourty-three (23.3% ) patients were HMCAS ( + ). The 24-hour NIHSSS of HMCAS ( + ) group
was significantly higher than that of HMCAS ( - ) group (20.2 £5.4 vs. 14.8 £7.2 ,P = 0.037). The
follow-up scanning confirmed that all HMCAS ( + ) patients had larger MCA territory infarction and the
ratio of large MCA territory infarction was significantly higher than that of HMCAS ( — ) group (100%
vs. 39.1% , P = 0.001). There were no significant differences in age, gender, risk factors, time inter-
vals, laboratory tests, 90-day functional outcomes between the two groups. Conclusion: The HMCAS
( + ) patients had notable deterioration 24 hours after onset and had more severe MCA infarction. HM-
CAS detected by non-enhanced CT at admission should be considered as an alarming sign among patients
with severe neurological deficit of MCA territory infarction.

KEY WORDS Cerebrovascular accident; Middle cerebral artery; Tomography, X-ray computed; Brain
ischemia
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(+)BEMIELME AL CT J 3k MRA 45

A, baseline CT scan revealing HMCAS of the whole M1-segment on the
right side (arrow); B, C, follow-up CT scan of 12 hours after onset
showing a large infarct in the whole MCA territory ( Line) and persistent
HMCAS (arrow) ; D, cranial MRA illustrating occlusion of ICA siphon
segment and MCA on the right side (arrow).

1 19 2 BB F AR CT Kk MRA 5218

Figure 1 Images of non-enhanced CT and
cranial MRA of a 19 years old male
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(34.9% ) BHFEEBIE R LAE R (R —=
EWH 07:00~17:00) BlA 2%, P 7 4%
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WoRAWE, EAEH R KEH MCA XN, 5 4
HMCAS( - ) @& h,1 4 CTP/CTA 45 R IE% , &5
AR LA S8k ((HE R AR AE Rp S 746 ) 52 B
MCA X FFEACAE M2 Bople s, Horp 1 45 #& CT
Shy B RGN DX R R AR BE A O i (AR S K
WRIRYT ) 52 4 CTA IE - {H A7 78 05 &t 0 52 B2 %
FEERE, 1 B8 &4 8RN AR R
Be. B2 F 3 5r 5] — 4 HMCAS( + ) fil — 44
HMCAS( - ) R &F 3 &k CT. 2 & CT f1 CTP/
CTA g5,

A, HMCAS of the whole M1-segment on the right side (arrow), accom-
panied by a large area of swelling of the right hemisphere and compressive
deformation of anterior horn of the right ventricle; B, horizontal segment
of the right MCA unclear on CTA-SI (arrow) ; C, D, reduced mean tran-
sit time and cerebral flow of right MCA territory on CTP (arrow) ; E, F,
large MCA territory infarction on follow-up CT (arrow).

B2  HMCAS( + )£ AT B 1 58
(57 % 54k, KLk NIHSSS 19 4))

Figure 2 A 57-year-old man with baseline NIHSSS 19,
HMCAS ( +) and large MCA infarction

A, normal baseline non-enhanced CT; B, interruption of M2 segment on
the left side (arrow) ; C, D, reduced mean transit time and cerebral flow
of left MCA territory on CTP (arrow); E, F, infarction of basal ganglia
with hemorrhage transformation on follow-up CT(arrow) .

B 3 HMCAS( - ) Jf it 5% 4k (ks i )5
58 % 4ok, gk NIHSSS 17 43)

Figure 3 A 58-year-old woman with baseline NTHSSS 17,
HMCAS ( - ) and hemorrhagic transformation
(after intravenous thrombolysis)
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Table 1 Demographic Characteristics of the study population
HMCAS( -) HMCAS( +) P
Age (year) 69.4 £12.8 61.4+£17.8 0.122
Time-to-door ( min) 89.0 £49.4 97.1 £51.0 0.654
Time-to-image ( min) 131.1 £59.0 137.4 £46.6  0.759
Baseline SBP ( mmHg) 149.0 £24.0 149.3+£19.6  0.974
Blood glucose ( mmol/L) 7.6 £3.7 6.9+0.9 0.551
Fibrinogen (g/L) 3.6+0.9 3.1+0.6  0.147
Hematocrit 0.40 £0.06 0.42£0.02 0.302
us-CRP (mg/L) 12.9 £17.6 20.4+£14.6  0.291
TC (mmol/L) 4.8+0.9 5.1£0.7 0.405
TG (mmol/L) 1.7+1.0 1.2+0.3 0.187
LDL-C (mmol/L) 2.8+0.8 2.9+1.2 0.800
Homocysteine (wg/L) 27.0+25.9 17.0 £6.5 0.293
Baseline NIHSS score 16.9 £5.4 18.1+3.5 0.516
24 h NIHSS score 14.8£7.2 20.2 £5.4 0.037

HMCAS, hyperdense middle cerebral artery sign; SBP, systolic
blood pressure; TC, total cholesterol; TG, total triglycerides; us-CRP,
ultra-sensitive C reactive protein. 1 mmHg =0. 133 kPa.
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Table 2 The different categorical variables between

HMCAS ( +) and HMCAS ( - ) groups

HMCAS( -) HMCAS( +) P
Gender 0.127
Male 19(57.6% ) 9(90% )
Female 14(42.4% ) 1(10% )
Hypertension 0.458
Yes 24(72.7% ) 6(60% )
No 9(27.3% ) 4(40% )
Diabetes mellitus 0.409
Yes 10(30.3% ) 1(10% )
No 23(69.7% ) 9(90% )
Atrial fibrillation 0.252
Yes 9(27.3% ) 5(50% )
No 24(72.7% ) 5(50% )
Previous TIA /stroke 0.451
Yes 13(39.4% ) 2(20% )
No 20(60.6% ) 8(80% )
Coronary heart disease 0.674
Yes 7(21.2% ) 3(30% )
No 26(78.8% ) 7(70% )
Currently smoking 0.488
Yes 15(45.5% ) 4(40% )
No 18(54.5% ) 6(60% )
Receiving IV thrombolysis 0.407
Yes 9(27.3% ) 1(10% )
No 24(72.7% ) 9(90% )
Large MCA territory infarction 0.001
Yes 9(39.1% ) 10(100% )
No 14(60.9% ) 0

HMCAS, hyperdense middle cerebral artery sign; TIA | transient is-
chemic attack; MCA, middle cerebralartery.
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Table 3 Comparison of outcome on day 90 between
HMCAS( +) and HMCAS( - ) group

HMCAS( - ) HMCAS( +) P

2.5£1.7 3.2x1.7 0.303

Mean mRS score
BI 0.451
Favorable ( =85) 13(38.4% ) 2(20% )

Unfavorable ( <85) 19(57.6% ) 8(80%)

mRS 0.276

Independence (0 -2) 14(42.4% ) 2(20% )

dependence or death (3 -6) 19(57.6% ) 8(80% )
Death 1.000

Yes 6(18.2%) 1(10% )

No 27(81.8%) 9(90% )

BI, barthel index; HMCAS, hyperdense middle cerebral artery
sign; mRS, modified rankin scale.
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