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Abstract  Objective To investigate clinical features of cerebral hyperperfusion following carotid
endarterectomy (CEA ), and to explore the effect of treating cerebral hyperperfusion following CEA according
to transcranial Doppler ultrasonography (TCD) monitoring. Methods  Sixty -three CEAs were performed
under general anesthesia from January to August 2013 and TCD monitoring was performed during the
surgery. Carotid shunts were applied on the basis of TCD monitoring. Cerebral hyperperfusion and
cerebral hyperperfusion syndrome (CHS) following CEA were determined and treated according to
perioperative TCD monitoring. Results  Postoperative three-dimensional CTA confirmed that carotid artery
stenosis was released in all of those patients. During 30 d after CEA, one patient (1.59% ) suffered mild
ischemic stroke, one patient (1.59%) myocardial infarction, and one patient (1.59%) hoarseness. There was
no cases of cerebral hemorrhage or death. Four patients (6.35%) suffered cerebral hyperperfusion following
CEA, lasting for 1-3 d, and among them one patient (1.59%) suffered CHS, the clinical symptoms of which
included excitement, hallucination and sleep disorder. In 3 cases (4.76% ), postoperative visual acuity
improved significantly, and among them one patient suffered cerebral hyperperfusion. Conclusions TCD
monitoring could detect intraoperative and postoperative cerebral hyperperfusion early. On the basis of
TCD monitoring, blood pressure control is the key for reducing postoperative intracranial hemorrhage.

Key words Endarterectomy,  carotid; Cerebrovascular  circulation; Hemodynamics;

doi: 10.3969/.issn.1672-6731.2014.01.007

FEGTH AL TAREAHARTRITH (T H 45 : 2011225020)

VEF AL 110001 TEFR, il R B S — B B 28 SR (K B8 XU BRIR AT (A% 7% FIE ),
(LR PR (4 A B BRI

WIAEH A5G T (Email : tong_zhiyong@hotmail.com)



.26 - R IR A 2 g 4k 20144 1 A S5 143855 130 Chin J Contemp Neurol Neurosurg, January 2014, Vol. 14, No. 1

Antihypertensive agents; Postoperative complications;  Ultrasonography, Doppler, transcranial

This study was supported by Science and Technology Plan Project of Liaoning Province (No.

2011225020).

FENK P EVIBRA (CEA WE BT Hish ks ke
T Ak P F e A 1) R, O 60 RAE T B, R
2 RTREME I PRI © UF 58 e e Ay
B Sl ik PN ) R AR A U1 o 25 B0 Bk i A U5
4 ] B, R e e A A e o i 2 2 1, B AT )
WA e i i M A v R AR R SR, R
0.20% ~ 18.90% 1) i 3 7Tt BRI o 5 38 1 25 5 Ak
(CHS) . 0.50% % A= i th afi. 7, 5 28 45 e A i o
I, AR TN B AR RN A e B 2 0 ot 9 e v
T B I G 375 £ (CBF) (AR 4 i 45 7™ 5 3
KAE , N FAR BB KR K, fEARTIEH, T
T 28 51 2 RS (TCD)AE g 1 T A 8 3 0 3]
T bR, B & BRI S B a3t ok B v, DA X 4
T AT T2

— WIS

VEHE 2013 4F 1-8 J 16 v [ B= B} R 2 s 27—
= 5 p 22 SN B T 35 8 Jik PRI I AR 1 35 8 Jok e 78
BEIL 6061 (63 B1IK) , 3 5150104 78U F-A 57 5]
TTETA s Bk 5061, Lotk 10191 - 44 ~ 77 %,
V34(60.81+7.40) % . Hovpr 2o 55i 50 bk 3 DT B
A28 B AT 35 1K s FEAR A BB Ko AE 544511
17 85.71% (e BV i i &V 50 B vk Bl it A<
4B TCRERE 9 BIR Y 14.29% . RIS O E
o S i I 43 45 J G S 21 151 PR
12451 | TR) RS e 2 A gt S 1491, W o 43 49,
XA Fii N Sl kR (AR 24 ) 2 461] | WA 35 A7 % 5
Sk ERIEAR 2 6.,

BRI

L FAE RS SUE ())& W IE : Sz ki
FEREAL B 5 AR MR AR T 50% ~ 99% 5 ToAEAR
PERRAEFETE 60% ~ 99% - (2) 5 ZAIE + £ M) K T AR
R 5 A 7™ S S 00 5 AR5 S K R I AR L L
okl F AR MBI D v A s B I A RRE LA
oA S 77 FL O IR 5 A7 6 7 E I TR AS ZAIE, Wi
s T B I RETER A5 s BT ARG A A7 A < 54E.

2. FAREHUAESE ()RR ) ko 7
HIREJE— R IR )G 2 RS T TR - (2) TesEtk

PRSP 1 B2l 14> H Nttt T
AR o (3) 5 351 8 kOB 78 AH 5 18 /N bR i i 25 v iR
H R EOMER (DWD SR E SR (&
W J5 4 ~ 6 ) AT T A L (4) XU SRS ko 78
TG >3 A~ H o

3. 2 B R W (L) ASGER  H R i
BRI TR TP A PR A /A2 (1) EMX -
9X2PEITCD 334X, 3= 2 MHz 1 ik iz 483k A
4 MHz WESEE R o BT AR f e Bz A
H AP R EMX-9U B TCD F1454, K A 3 Sk 4 i
H Al 1.60 MHz Ko Wi sk o (2) Wil 5 i« 45580
A AU IR i v S - 347 1L 4 RE (MCA V) L 53
W30 5% R e BT (MCAVm,) | 55 8 Bk BH W7 BT 1 min
(MCAVm,) SIS 1 min(MCAVm,) JFiLE0
BIKIG 1 min(MCAVm,) FIARJG (MCAVm,) Kk 5
O L 3 S o A L DT S5 S0 B i ot O R R L
BILVR,, VR, (%)=(MCAVm,— MCAVm,)/MCAVm, X
100% | JFF 783520 Jbk e Ao i 8 12 4 v Le 8 [ VR, VR,
(%) = (MCAVm;— MCAVm,)/ MCAVm, X 100% ] Fl
A JE WG o 9 & JF & b B [VRs, VR (% ) =
(MCAVm,—MCAVm,) /MCAVm,x 100%]

4. i A R T R B R R 2 A A
W (DMK BT - LA VR, > 10094 A IR IfiL 37
b BEREVE o (2) I FERE LR BAE : VR > 100% , T[]
B R AR Z — 3, - kI8 e D RERE A |
T KA R BERS R 005 I 2 e R e
HEBRAR HFIAR 5 2P i 2

5. FARIEE BIFARY TCD RS A K
0 P 50 JBK I 3 AR, o SRR S0 XS A ki v 5t ik
T4 B REE AT M FL R ALRT 2B U] 1, 48 AR i
FLRb I A T IR, LA G 030 A e AR i
AR i N B0 KR (R 2R S8 R 3R, TR R W
JERBRITAN TCD W 2= i AL [R] DR R 205 0 B ) 3
Tt 5 1L 20 ~ 40 mm Hg(1 mm Hg=0.133 kPa) ,
BHIBTE S fIK , VR, > 50%35 0 FH G 48 (T3103A ST,
F[E Edwards Lifesciences 7~ v ) & 7 20 2l ik Ife i} 4%
Tio VIBRMFEREALBES , 6-0 Prolene® (35 [ 5k %
T RS\ 5 s Bk, AS i AN B Chatp /wwow.
cjenn.org/index.php/cjcnn/pages/view/v [4nla7) o i


lizr
高亮


R E BRI 2R 4235 201446 1 A% 14555 1] Chin ] Contemp Neurol Neurosurg, January 2014, Vol. 14, No. 1 .27 .

1 4 AR5 i AT 2 98 1 R e R A B A

Table 1. Clinical characteristics of 4 cases that suffered cerebral hyperperfusion following CEA

Ipsilateral carotid artery — Severe stenosis Severe stenosis

hyperperfusion (d)

ltem Case 1 Case 2 Case 3 Case 4

Sex Male Male Male Male

Age (year) 58 55 59 59

Medical history 11 d before operation, One month before operation, One week before operation, transient One month before operation,

spotted cerebral infarction small patchy cerebral infarction

Contralateral carotid artery  Moderate stenosis Moderate stenosis Normal Occlusion

Hypertension No No No No

Shunting No No No No

VR, 47% 49% 30% 36%

VR, 109% 141% 191% 239%

VR; (postoperative 2 h) 111% 109% 151% 189%

Postoperative clinical It was easy to control Postoperative visual acuity was Excitement, hallucination, sleep It was easy to conirol blood

characteristics blood pressure after obviously improved, and it was easy to  discover. It was difficult to control ~ pressure after operation
operation control blood pressure afier operation  blood pressure afier operation

Duration of cerebral 2 3 3 1

ischemic attack transient ischemic attack

Severe stenosis Severe stenosis
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112 em/s and VR, 239%, illustraiing left cerebral hyperperfusion.

1 BVERE .59 2 KISk A S ik o B2 ReAs A7 D25 A Sl Bk P 28 , 47 26 B ik N BT BR AR o R v TCD W 2o
FEHERSKIT L 22 MCA Vi, 29 33 em/s MCAVmy A 112 em/s VR K 239% 3 A2 MR L3 38 B v v
Figure 1 A 59-year-old male patient was diagnosed as severe left carotid stenosis and right internal carotid artery occlusion and
performed left CEA. Intraoperative TCD monitoring after removing carotid artery blocking showed left MCAVm, 33 cm/s, MCAVm;
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