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[Abstract] Objective To study the characteristics of cerebral hemodynamics and the correlation
with cognitive function in patients with mild cognitive impairment (MCI). Methods A total of 80 cases
were divided into MCI group (N =40) and control group (N =40). Mini-Mental State Examination (MMSE)
and Montreal Cognitive Assessment (MoCA) were used to evaluate the cognitive function of 2 groups.
Bilateral middle cerebral artery (MCA) and basilar artery (BA) were examined by means of transcranial
Doppler (TCD) ultrasound to obtain mean flow velocity (MFV), pulsatility index (PI), resistance index (RI)
and the ratio of peak systolic velocity to end-diastolic velocity (S/D) in all subjects. Results Compared
with control group, PI (P =0.023) and RI (P = 0.035) of MCA were significantly increased in MCI group.
The differences in MFV, S/D and hemodynamic indexes of BA had no significance between 2 groups (P >
0.05, for all). The rate of abnormal PI of MCA in MCI group was higher than that in control group [45%
(18/40) vs. 20% (8/40); x* = 4.615, P = 0.032]. Pearson correlation analysis showed that PI of MCA had
negative correlation with MoCA score in MCI group (r =-0.382, P =0.036), and no correlation with MMSE
score (P>0.05). MFV, RI and S/D of MCA and MFV, PI, RI and S/D of BA had no correlation with MoCA
and MMSE scores (P > 0.05, for all). MCI group was further divided into subgroups according to PI, and

MoCA score was significantly lower in abnormal PI subgroup than that in normal PI subgroup [(18.57 +

doi: 10.3969/j.issn.1672-6731.2017.01.011

B4 UH < A6 5T PG AL TS AR SR B H (5 H 25 :20140036) 5 11 4B B RL A2 B & b ot 5 2% 5 B 7 4F BHF
FEATBIE (W H 445 :2014YQNO7)

PR AL : 100038 15 A1 L5 Rk 2% B R b a0 52 % 1 g A 22 A

SEIRAE & : #56 (Email : hsmmt@sina.com)



R B 2 B 2 B 2017 4E 1 A S 17 85 1

Chin J Contemp Neurol Neurosurg, January 2017, Vol. 17, No. 1 . 59 .

3.02) score vs. (23.41 +2.78) score; t =3.914, P = 0.015]. Conclusions Cerebral hemodynamics in MCI

patients was changed. The cognitive impairment was closely related to the increase of Pl in MCA.
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Table 1. Comparison of general data between 2 groups

R R R
Sex [case (%)) 0.000  1.000
Male 18 (45.00) 18 (45.00)
Female 22(55.00) 22 (55.00)

66.03+8.34 66.45+820 0.264 0.782
1217245 11.50+3.23  0.682  0.493
25 (62.50) 32 (80.00) 2,042 0.163

Age (v £, year)
Education (x 5, year)
Hypertension [case (%)]
Heart disease [case (%)] 7.50 10.00 0.207  0.815
Diabetes [case (%)]

3(7.50)
11 (27.50)

Hyperlipidemia [case (%)] 28 (70.00)
9 (22.50)

7(17.50)

27.50 0.000  1.000
30.00 1.036  0.317

17.50 0.000  1.000

Smoking [case (%)] 22.50

4( )

11 ( )
22(55.00)  1.144 0287

12 (30.00)

Drinking [case (%)] 17.50 7 (17.50)

Two - independent - sample ¢ test for comparison of age and
education, and x ° test for comparison of otherss MCI, mild
cognilive impairment, 4% B A HIH5

MoCA T R AL 5 S0 7 Th B AL 23 [l BE 1 (5 00) LA 44
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Table 2. Comparison of cerebral hemodynamics between 2 groups (x +3s)

MCA BA
Group N
MFEYV (cm/s) pPI RI MFV (cm/s) PI RI S/D
Control 40  57.34+10.40 1.00+0.12 0.60+0.04  2.52+0.33 32.10+7.68  0.84+0.17 0.55+0.07 2.23+0.25
MCI 40 5646+ 7.32 1.11x0.19 0.65+0.03  2.63+0.34 29.42+£6.53  0.89+0.22 0.58+0.06 2.28+0.26
t value 0.332 2.492 2.338 1.432 0.272 0.233 0.375
P value 0.713 0.023 0.035 0.294 0.133 0.753 0.774 0.702

MCI, mild cognitive impairment, 5% & A #1451 5 ; MCA , middle cerebral artery, KM o 2l ik s BA , basilar artery, 3£ JiK 2 ik ; MEV, mean flow
velocity, *F- ¥ Ml it 3% J£ ; PI, pulsatility index, ¥ 2/ #& %4 ; R, resistance index, B JJ & % ; S/D, the ratio of peak systolic velocity to end-

diastolic velocity , Y504 JH U 1 ¢ 340 5 5 K SR 00 o 3 L

R3O BB T R I 30 77 2 5 AT RE B A 2% 23 B

Table 3. Pearson analysis on the correlation between cerebral hemodynamics and cognitive function in MCI group

MMSE MoCA MMSE MoCA

Ttem Ttem

r value P value r value P value r value P value r value P value
MCA BA
MFV 0.203 0.102 0.172 0.183 MFV 0.232 0.079 0.215 0.102
PI -0.115 0.401 -0.382 0.036 PI -0.122 0.334 -0.168 0.231
RI -0.079 0.534 -0.205 0.112 RI -0.149 0.261 -0.148 0.269
S/D -0.151 0.287 -0.156 0.232 S/D -0.112 0.402 -0.174 0.213

MMSE , Mini-Mental State Examination, & 5 % Gk 2545 # £ 3% ; MoCA , Montreal Cognitive Assessment, 5¢ 57 Fl R A FITFf 5 3% s MCA
middle cerebral artery, K H 8 ik ; MFV , mean flow velocity , *F- 35 il 3 3 J& ; P1, pulsatility index, # 8135 % ; R1, resistance index, Pl 71 48
H;S/D , the ratio of peak systolic velocity to end-diastolic velocity , Y4 H] 04 B 3 3 55 & 7K A I 2K LU AE s BA |, basilar artery , 3£ i 8 Ik

{H 5 MMSE Fl MoCA ¥ 43 35 JE L Bk 1% (P > 0.05, %
3) o MCIZLEEJE 30 Ik & 50 Il i 20 71 % 48 b1 5 MMSE
I MoCA P43 4 o R B (P > 0.05,%3) 0

A5 2l 4 50K 5% BN B R — by
AR BOEE WA MM SR R E WA, 5 E
MoCA PF Ik T ol & H 22 R A S il %3 (P =
0.015) , T MMSE ¥ 43 W 41 [H] 22 5 48 it 2% & X
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5] it
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Table 4. Comparison of cognitive function between
normal PI subgroup and abnormal PI subgroup (x £s, score)
Group N MMSE MoCA
Normal PI (=< 1.20) 22 27.56+1.21 23.41+2.78
Abnormal PT (>1.20) 18 27.13+1.19 18.57 +3.02
t value 0.756 3914
P value 0.492 0.015

MMSE, Mini-Mental State Examination, ] 2 7 GEIR A6 2 5 %
MoCA , Montreal Cognitive Assessment, 5% £ Fl /K A HIPE A i 55
PI, pulsatility index , 8 2045 4
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0.011) o FIRBFFEEE SRR B 1l 3 ) 7 27 7 7] g
S % R DN FE AR AR ON R ) R AR 0 0 A I
WA, 38 Bl 8 FIOR I PR DA 1 48 5501 R 2 i BHL ) 9
B FHARBR 1, 48 8 BB, DA 0 T RE A G ik 41
201 {3t ot sh Pk o R 2 ot A5 B ) R G 4 21
T TR G Dy BE R I - i o R R T B B S
U N A& 48 RE B N AN AR AR R R N il B - U
MR (AB) IE BRI D, KA bl 4R A7 M8, 23K
INHTTBE T B 200 AR BIF ST 4% B A T R R
Bl Tk 4 30 45 505 MoCA PF4r 2 M 56, iE— 217
20 4 B, 3N 48 B R R R R N A R
MoCA PF 43 B, 42 7 5 B8 A 40 35 J8 2 K o )
kA sh 8 Bt & SN T R R DI . A2
T ATF 5 PR T B I % i SR s R ot AP R R A e I
T sl 1 2R S5 R R, T KN R 3l ke 3 4
B IR B SRR DA H T RE B A 5 M
A R R AIC I G A1 SR BE ) 36 A G o Xiong 55 Y
XF 100 £ M 153 55 A 1 e i A4 A< 28 25 1 i i 3l
125 BEAT W ST R B, KNG o 3y kR B s Rk L
P12 R ALK AT ek 22 . FE 2 B 46 Y
WX R, 5 2 K PR G AE S8 R SR A L, 2 R P
I A8 P A 8 B8 K v S Bk S R . iR
W 58 AN [ 52 95 #0552 K v 3y ok 49 5 46 550k
A T RE R 25 S5 E o AR IR R EE U A E AR

& K AP 3 Bk 4 B 45 B MMSE ¥ 0 SR B 5
JE 55 MMSE 5 3 X 2 B L0 50 5 SRR e A1k =2
Zy B RAEAR O™, AN BE L 52 S e A8 38 A 0 2 e
P

HE - JEC Bl Bk AR 48 T At L i L A/ I
AT BE R A5 22 55 0 AP | T R R T A% R
PR AL A 5, X LR R 2 th SN Bl ik R et
R, #3503l ik AR 41 30 sk It B 5 B0 R0 2 E B
B o A BIF 5 2 B DRI T R R B K 3
K ML 3 Bl 7 2 A R B KOR UL SR, 8 S
AR

SRR TR By RibE AL LI e i K S e 2 W
JE AR Lk B, TCD AT BE TG ik 22 301 3R AT v Afy 1)
i 1L 3L B0 3 2 Hes , W H, TCD 45 2R 5 32 A i 3 s
IR 2 36 R0 T A9 2 0 3k 4 4 R ) JFL 1 PR L A

L5 L Tk T G R R A R R i B B R A R
R, B E B IR 3 1 2 5, Kk 2l
ok 4 2 48 BB I T RE R A BT IR, X
TAFAE A Ty BE Bt A% A A8 I PR D R R AL AT
TCD 6 2 , % 8 8l 45 BTk 1L 3 DL BEE AL, 70
WS BRI T JF S B, 0 ek AR AR 2

2 % X W

[1] Petersen RC. Mild cognitive impairment. Continuum (Minneap
Minn), 2016, 22:404-418.

[2] Rivera-Rivera LA, Turski P, Johnson KM, Hoffman C, Berman
SE, Kilgas P, Rowley HA, Carlsson CM, Johnson SC, Wieben
0. 4D flow MRI for intracranial hemodynamics assessment in
Alzheimer’s disease. J] Cereb Blood Flow Metab, 2016, 36:1718-
1730.

[3] Haratz S, Weinstein G, Molshazki N, Beeri MS, Ravona -
Springer R, Marzeliak O, Goldbourt U, Tanne D. Impaired
cerebral hemodynamics and cognitive performance in patients
with atherothrombotic disease. J Alzheimers Dis, 2015, 46:137-
144.

[4] Tsivgoulis G, Katsanos AH, Papageorgiou SG, Dardiotis E,
Voumvourakis K, Giannopoulos S. The role of neurosonology in
the diagnosis of vascular dementia. J Alzheimers Dis, 2014, 42
Suppl 3:251-257.

[5] Petersen RC, Caracciolo B, Brayne C, Gauthier S, Jelic V,
Fratiglioni L. Mild cognitive impairment: a concept in evolution.
J Intern Med, 2014, 275:214-228.

[6] American Psychiatric Association. Diagnostic and statistical
manual of mental disorders: DSM-1IV. 4th ed. Washington DC:
American Psychiatric Association, 1994: 78-85.

[7] Lupetin AR, Davis DA, Beckman I, Dash N. Transcranial
Doppler sonography. Part 1: principles, technique, and normal
appearances. Radiographics, 1995, 15:179-191.

[8] Shao L. Research progress of mild cognitive impairment and its
influencing factors. Guo Wai Yi Xue (Yi Xue Di Li Fen Ce),
2015, 36:148-154.[ HBA. 2 B DA 1 2y B s Ak B L5 iy [H 2% 119



R B S R 2 5 2017 4F 1 AR 1785 1 Chin Contemp Neurol Neurosurg, January 2017, Vol. 17, No. 1 . 63

WFoEHE . [ Ah e 24 (B 2 140 1), 2015, 36:148-154.] [17] Chen RH, Jiang XZ, Zhao XH, Qin YL, Gu Z, Gu PL, Zhou B,

[9] Zhou L, Wu CR, Liu L, Jiang CL. The risk factors for senile Zhu 7ZH, Xu LY, Zou YF. Risk factors of mild cognitive
mild cognitive impairment. Huaxi Yi Xue, 2016, 31:374-378.[ J& impairment in middle aged patients with type 2 diabetes: a cross-
Fi, S MR, xR, BB BARRR NS0T BE A5 (1 & B R section study. Ann Endocrino (Paris), 2012, 73:208-212.
E.AEPUEE 2, 2016, 31:374-378.] [18] Keage HA, Churches OF, Kohler M, Pomeroy D, Luppino R,

[10] Shim Y, Yoon B, Shim DS, Kim W, An JY, Yang DW. Bartolo ML, Elliott S. Cerebrovascular function in aging and
Cognitive correlates of cerebral vasoreactivity on transcranial dementia: a systematic review of transcranial Doppler studies.
Doppler in older adults. J Stroke Cerebrovasc Dis, 2015, 24: Dement Geriatr Cogn Dis Extra, 2012, 2:258-270.
1262-1269. [19] Viticchi G, Falsetti L, Vernieri F, Altamura C, Bartolini M,

[11] Roher AE, Garami Z, Tyas SL, Maarouf CL, Kokjohn TA, Luzzi S, Provinciali L, Silvestrini M. Vascular predictors of
Belohlavek M, Vedders LJ, Connor D, Sabbagh MN, Beach TG, cognitive decline in patients with mild cognitive impairment.
Emmerling MR. Transcranial Doppler ultrasound blood flow Neurobiol Aging, 2012, 33:1127.
velocity and pulsatility index as systemic indicators for [20] Tadecola C. Neurovascular regulation in the normal brain and in
Alzheimer’s disease. Alzheimers Dement, 2011, 7:445-455. Alzheimer’s disease. Nat Rev Neurosci, 2004, 5:347-360.

[12] Viola S, Viola P, Buongarzone MP, Fiorelli L, Litterio P. Tissue [21] Xiong YY, Mok V, Wong A, Leung T, Chen XY, Chu WC, Soo
oxygen saturation and pulsatility index as markers for amnestic Y, Fu JH, Ding D, Hong Z, Wong KS. Evaluation of age-related
mild cognitive impairment: NIRS and TCD study. Clin white matter changes using transcranial Doppler
Neurophysiol, 2013, 124:851-856. ultrasonography. Neuroimaging, 2013, 23:53-57.

[13] Kong XD, Zhang Y, Liu L, Sun N, Zhang MY, Zhang JN. [22] Tang XL, Liu PQ, Reyihan NS. The value of dynamic
Endothelial progenitor cells with Alzheimer’s disease. Chin Med determining of hematic dynamics for cognitive impairment
J (Engl), 2011, 124:901-906. patients with multi-infraction by transcranial Doppler. Xinjiang

[14] Hu YJ, Chen F. Meta - analysis of cerebrovascular Yi Ke Da Xue Xue Bao, 2013, 36:1467-1469.[ JH % Jy, X 1% 38,
hemodynamics in Alzheimer’s disease. Xian Dai Yi Yuan, PR - Je Vb, 25 235 ¥l s sh 25 W 22 % 1 ik 4 2E 5 DA %0
2012, 12:29-30.[ AT, BR 7. i i i 85 1 2% o A% 55 ] R 9 W2 5 19 1o A (L. T 88 B R K #2241, 2013, 36:1467-1469. ]
BRI OC Z (9 Meta 2087, SRS BE, 2012, 12:29-30.] [23] Kong LL, Sun ZG, Zhou TT, Zheng ZJ, Wang CX. Application

[15] Sabayan B, Jansen S, Oleksik AM, van Osch MJ, van Buchem of Montreal Cognitive Assessment Scale in diagnosis of mild
MA, van Vliet P, de Craen AJ, Westendorp RG. cognitive impairment in elderly patients. Zhongguo Jian Kang
Cerebrovascular hemodynamics in  Alzheimer’s disease and Xin Li Xue Za Zhi, 2015, 23:1212-1214.[ fLA% 1R, #0381,
vascular dementia: a meta - analysis of transcranial Doppler B, B G, FHE. SRR NP G R 7 5% A 2
studies. Ageing Res Rev, 2012, 11:271-277. FE W12 W7 b i 0 . T 0 B 2 R, 2015, 23:1212-

[16] Gommer ED, Martens EG, Aalten P, Shijaku E, Verhey FR, 1214.]
Mess WH, Ramakers IH, Reulen JP. Dynamic cerebral [24] Shao R, Han BJ. Application of MoCA in the screening of MCI
autoregulation in subjects with Alzheimer’s disease, mild in elderly patients. Zhi Ye Yu Jian Kang, 2014, 30:2916-2918.
cognitive impairment, and controls: evidence for increased LHB2, SR AR ZE. 524 R 2K RNIP Al 1 R 75 2 4R 12 BN ) fig

peripheral vascular resistance with possible predictive value. J
Alzheimers Dis, 2012, 30:805-813.

i i o A v 1 0 AL RO S {d B, 2014, 30:2916-2918. ]

(WS fs H 39 :2016-11-23)

HFHEEFSMERFEFISE NN REERZNRHFFARS VAL TEM

mip AR B A gy P AR R SR S R o Ok o R, TP AR IR AR S M R A 00 2 0 222 UL P < L R ULV T R R e £ A 2

LI A 7RI AR B 2 S I 22 0 2 3 23 55 11 R [l A 28 LD 2 R 2 CBLE T 2017 4E 5 H 4-6 HAEWI I & KD 40T .

Hp AR I 2 ol 2 2 0 2 A ] e 4 UL PR 2 R BSOS ] WA TR L o 2 0 JUIL PR 03 e o K1 B9 2 R 22 B, AR 1 T
— U I B SR 11 A T A% Y Sl el A0 UL IR e 55 2 AR B R G 24 B [l T S ) BT 5T P L R 20 55 UL PR Y
Bl 5 1 PRATE 5T HE R, A 28 e B 0F 98 R 4k T2 W7 55 30 7 B B R RO ik o 2 IO I 3 oK 25 A e 22 UL IR B i 2, X
A [ [l A7 4 A3 A 5 2% 10 E AT 20 T T8 o AR U2 BORE LUJR] L o 22 05 55 UL PR A ) S Y 7 A Ak B R B T b 2 UL PR
A0 2 v A T 2 S5 5T B BT S 0 T R BT X 1) 6412 W S IR T SR A S IR R AS S T S R Lo 4 [ ] 1B
22, SR B R

LAESCIN A Pz LA LA R UL R BT B e R ol 22 A 2 R Atk 5 1 PR F 5

2AESCESR AR TE [ N AR A TE R RIS SO SCH 16y, T H800 ~ 1000 . I B 5 H A9 (200 T RAIN) B R
5 (300 F LA (A5 3400 55 LA FAE 18 (100 55 LA D0 B8 23#6 5X 435, OF T SR (40 7 L) TR WA 35 ik 4 (TS o
YR, ZF SO 0R) L TAR B0 (R W28 — 4R 3 B0l TRAE ) I B 7 56 R 7 sC A Email ik

3B A S U 4 R T 8 S 7 P www.cmanen.org.en JEAT 7E 26 TE M 508

4 HmHY 20174213 H.

SR A dEARUIT AR AR DU T R By 42 5 226 2 AR R 22 S 2R 22 55 0 . MIRECA A 1007100 BRAR N 3R BL . BR R
H11%: (010)85158559 . Email : zhangyue@cma.org.cno P17 75 8 5% 2 BUE J7 WAk : www.cmanen.org.cno



