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Longitudinal Follow-up of Middle Cerebral
Artery Stenosis with Transcranial Doppler Ultrasonography:
Preliminary Study

Jae-Hong Lee, M.D., Choong-Gon Choi, M.D.*

Department of Neurology. Department of Radiology*, Ulsan University College of Medicine

Background : The natural history of intracranial arterial stenoses, particularly the middle cerebral artery (MCA),
remains vnknown. To monitor the progression of MCA stenoses over time, we conducted a prospective study using
transcranial Doppler (TCD) study. Methods : We performed TCD study on 14 stroke patients with angiographically
documented MCA stenosis. The findings were compared to repeat TCD studies conducted more than 2 months apart
with respect to changes in mean flow velocities (mFV) of the stenotic segment. Results : Fourteen paients (13 men
and 1 woman; mean age, 51 years) with 18 MCA stenoses were identified. During a mean follow-up period of 7.7
months, mFV corresponding to the areas of stenosis was increased in 7 (39%) arteries, demonstrating TCD evidence of
stenosis progression. Three of those with MCA stenosis progression detected on TCD were confirmed with magnetic
resonance angiogram. Flow velocities were not significantly changed in the remainder of the stenotic MCAs. Two
patients whose MCA stenosis progressed also showed the suspicious development of new stenosis (mFV increase
119% and 41%, respectively) in the initially normel contralateral MCA. Conclusions : These findings suggest that
MCA stenoses are dynamic lesions, and that they can evolve and cause further reductions of the arterial diameters after
relatively short periods of time TCD can noninvasively detect these changes.
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Table 1. Patients with transcranial Doppler studies
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AZIE HE 77N AL 13,5719 BES
gl HPREgAAY FHEWAANR DSEEL 12
W, ZEA/IAY 943 wae 8 (tandem lesion)
£ 2welld Bl 8194 ¥EF fPUEy o
78] 79, LI ¥l 7elgick. TOAST 7]
Fol° Mg el large-artery atherosclerosis
119, undetermined 33elgich. ¥4335-¢ Q¢ &
9 AARE 7H ke s glgiE o HERe
AT ¥go] 8%, Fdol 6%, mAPFe) 3,
Fae] 17, AFel 19, sl FNPE Grte-
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£ 7% 33 69lA AgHle 192 AL
S AR g AR g Aakgieh

1. ZFZER] (TCD) HALA
7 gAEe] FH%Y FRYREEE 1 =AY A
£ Eol AAstich(Table 1). FHEdgarrge)

Patient No. Age/Sex Index Vessel Baseline F/U(em/s) Difference % Change Interval(mo)
1 60M RMCA 94 8 BTl 12 4
2 55M RMCA 103 105 2 2 4
3 46M LMCA 8 137 53 6 1
4 suM LMCA 262 248 14 5 36
5 45M RMCA 87 101 14 16 107
LMCA 150 158 8 5 107
6 3™ RMCA 160 131 37 EX 1
LMCA 240 207 -19 8 15
7 30M LMCA 48 62 14 29 135
8 46/M RMCA 160 283 123 77 6
9 38M LMCA 92 138 46 50 7
10 €M RMCA 56 92 36 64 85
LMCA 86 109 23 27 85
1 48M LMCA 81 100 19 2 95
12 60M RMCA 9 143 64 81 35
LMCA 119 148 29 2 35
13 70M LMCA 162 195 3 20 3
14 60 RMCA 2 7 5 6 2
R, right; L, left; MCA, middle cerebral artery;
F/U, follow-up mean flow velocity
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% change =
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Figure 1. Lefi: Initial cerebral angiogram demonsirating a
mild stenosis in the M1 segment of the right middle cerebral
artery. Right: Follow-up MR angiogram displaying stenosis
progression.

Table 2. Paients with stenosis progression

ol Ayt o BASH vl 2y A3k 35elA PHol
AR £7¢ Bed TCDZA A9k AT & & A%
whowAl 19 098 el £94 gob MR
angiograme] TCD 4 & A2 Wtedsln] Rak oz
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angiogram®® 31 34F 1o @A 8)F olAleisd
© Figure 1-3), of Fele $3 AzA-NERo] 4
el PR BA= HEV=YIAY $5 FHEW
Aol ZE5 Yol WASIR FA| TCD A F
A5 BFLREEE 160 om/s Sk o 6/MYF HHE-
& TCD AAelA FFUFEEE 283 cm/s® F7kslsl
2 MR angiogram A% RIHY $35 S5y
ol Ashal Aol Folo] g

3, 7lep 27
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ool TCD 4= 33 2449 § FEeF4est o
EIQAl 2Rk 7397} 20989) BAelA BASIL} (Table
3). o % ¥Yold MR angiogramg A#¥sigiont o)

PatientNo.  Age/Sex  Index Vessel ~ Baseline  F/U(emf)  Difference % Change  Interval(mo)
3 46/ LMCA 84 137 53 63 1
7 30M LMCA a8 62 14 29 135
8 46MM RMCA 160 283 123 7 6
9 38M LMCA 92 138 46 50 7
10 63M RMCA 56 92 36 64 85
LMCA 86 109 2 27 85
12 60 RMCA 79 143 64 81 35
R, right; L, left; MCA, middle cerebral artery;
F/U, follow-up mezn flow velocity
Table 3. Significant TCD changes in initially normal MCAs
PatientNo.  AgefSex  BaselinemFV F/UmFV(em/s) Difference % Change  Interval(mo)
3 46/ 48 105 57 119 1
4 sIM 64 % 26 4 36

mFV, mean flow velocity; F/U, follow-up
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Figure 3. Follow-up TCD study was done 6 months later and showed significantly increased mean flow velocity (77 %change), com-

pared with the initial study.
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