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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/j.issn.1672-6731.2014.01.007

B WH AL T AR ORI E (31 H %5 :2011225020)

FEH BT 110001 TEFH , b B RE 24 i s 55— B B #h e AR (435 55 X R T | 2
SO LA R R (4 A TR )

A # 44385 55 (Email : tong_zhiyong@hotmail.com )

F
H
H
B
o

25

o

It .



.26 - Hh AR 28 G A A 20144 1 T 45 14 545 1 )

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).

50 ik NI B A (CEA) 1 R 36 77 518 ik #
T Ak R A Y BB A A 60O R, K
22 0 F R I AR R B8 B S e e b A
RO St bk R B R 7 VD B 5 sh bk ot A4
4[] Bt PT A  RR O AE  dle ot g 4 29 9 R )
KB KB A kAR R, REA
0.20% ~ 18.90% (1 f& & T 4 B 2ok B8 ¥ 9 28 & Ak
(CHS) " .0.509% & A= fisi it 7", ¥ 28 1 K A= A o
I, AR I S A H RN R e R B I 9 R
TE R S A I 9 B (CBF) Bl i 1 45 7™ & 3
RAE R F AR B G 2R . AR, R
1T 28 /51 22 3 4 75 (TCD) 1 Sy Bl T AR 300 0 4
FeAm, B i S BRNIG T7 G O 9 Ao B T, LA X 4R
o AT 8O T 25

BHEFE

— WXL

TEHE 2013 4F 1-8 J1 76 [ B2 Bl K27 [ & 5 —
= Bt i 22 S BT 350 50 ok A I U0 B R 1% 35 5l ok ok
B 3L 60 1] (63 111K, 3 4 43 A AT XU F- A 57 15
75T A 3k 50 1, Lotk 10 )5 4R 8 44 ~ 77 %,
F11(60.81£7.40) % o FHorpr, 2 551 50 Jok 9 BB BR
A28 B AT 35 K 5 i AR 35S Bk A A% 54 1 ik
M7 85.719% (0 8 1 i ke 1l & A 50 1 U L aife afi 1 2 vh
4R TCHE AR 9 B 5 14.29% o [RIBE R A 0 JIE
a7 8 19 . fen I 43 461 R BT A S H 21 B OB DR
12 481 | [v] 780 > e 2 1 A S 1 01, R A s 43 4,
I %0 Fii P 2 Ik TR (A i 24 ) 2 B, BE A B A % A 5
Bl ik B BB AR 2 4]

= MRk

1 FARERE 522U (1) 38 W IE - 550 ko
FE R AR B AT 5 i R A B 78 B 50% ~ 99% 5 ToHiE AR
PERR A2 FE T 60% ~ 99% o (2) B 2 UF « F A K T AR A
S 5 AT ™ T LA ] 5 500 5P B bk AR B AR, FL
JC¥ 38 o T AR MR B Gz O v B 2 5 B T A RRUE P D &
JoA A O DR 5 A7 FE T T I TR A5 B, il o0
G B ) B R AR UL R R AR AR ) < 54

2. FARBFHLAYBEFE (1) R 0 3 Bk ok 4 AR
BRI — R R IR 2 R AT F AR o (2) JeHE R

20 5 ik opk 78 R B U A2 TR 1 AN N AT T
AR o (3) 5 250 8l Jikopke 75 AH 5 1 /I Frok i i A< o 8
H LR HUNAURAZ (DWD) 8BRS 5 S K (&
WG 4~ 6 J8) FEATF AR L (4) BUM 3 3h bk B 75 1 3
FAR B BEE A >3 4~ H .

3. L0 L2 R NI ) AR R i
F 1E BRI T AR g B A BR A H] AR 7 1 EMX -
9X2P B TCD 4 4% , #5482y 2 M Hz FY Jik i iple #4% 3k 01
4 MHz LR PR o BT R 0 MG R A5 e B A
Al AR 77 B EMX-9U B TCD =44, R H I3 L 22 Fn
F 7 1.60 MHz ik of i W4 8 3k o (2) Wa il Oy 2« 250
A 0 XU A i e 8y Jk T 349 1 U o B (MCAVm) L 43
B30 % R B T (MCAVm,) « 30 8) ik BH 87 BT 1 min
(MCAVm,) .3 2 ik BHL BT /5 1 min(MCAVm,) I 3
S IKJE 1 min(MCAVms) FIAR G (MCAVm,) K ik 3
(R e o < N T L Ul el N
BILVR,, VR, (%) =(MCAVm, - MCAVm,) / MCAVm, x
100% ] FF 755 351 20y bk Ji5 i I 38 455 F+ = FE BT L VR, VR,
(%) = (MCAVm;— MCAVm,) / MCAVm, x 100% ] Al
A JE WG o o & FE & B [VR., VR (% ) =
(MCAVms—MCAVmo) /MCAVmox 100% | -

4 JIq I 3 VEE YA 0 ot R A £ A E T A
WE 1) A 3 3 B 3« LA VR, > 1009% 40 A i i
i BEVE T (2) i 2 BV ZE A E : VR, > 100% , - [F)
BT SRE AR 22— 35, S M0 Sk 0 A 48 ) g R A
T &R U B AR R A I O 4R bR A AR 2
HEBR A o R A S5 otk e i RS

5. FARTF BT AR TCD Fr 2 AR R
%G R Bl Jok It A 1 0 B At A SN A i R Bl Bk
T4 BRI R AT M B FL R MUAT & IOE V) 1, 48 AR
FEAH IR A G0 IR L DA R T R S R A e
A v DY Bl RS (R ) SE R B TR B
JRR B il R TCD W 00 2 Ui A ] B R L 2R T O
F & 1l K 20 ~ 40 mm Hg(1 mm Hg = 0.133 kPa) , i}
RHIT 25 8l K , VR, > 509% & 1 FH &% i (T3103AS Y,
2 [F Edwards Lifesciences 2y 1 ) & 57 %01 3y Bk 11fi i 4%
o VIBRMBAEEREAL KB, 6-0 Prolene®( 3€ [H 5 4 %
T R H) ) B A BB K, N A B Chiepe//www.
cjenn.org/index.php/cjenn/pages/view/vl4nla7) . i



O E EAC A 2B 24 A 2014 4F 1T HES 14555 11 Chin J Contemp Neurol Neurosurg, January 2014, Vol. 14, No. 1 .27 .

R A I L 9 e 9 T AR I PR 2 B A

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

Ttem 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,

Ipsilateral carotid artery Severe stenosis Severe stenosis

Contralateral carotid artery Moderate stenosis Moderate stenosis

Hypertension No No
Shunting No No
VR, 47% 49%
VR, 109% 141%
VR; (postoperative 2 h) 111% 109%

Postoperative clinical It was easy to control

One month before operation,
spotted cerebral infarction small patchy cerebral infarction

One week before operation, transient

ischemic attack

Severe stenosis

One month before operation,
transient ischemic attack

Severe stenosis

Postoperative visual acuity was

Normal Occlusion
No No
No No

30% 36%
191% 239%
151% 189%

Excitement, hallucination, sleep It was easy to control 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 after operation  blood pressure after operation
Duration of cerebral 2 3 3 1

hyperperfusion (d)
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Figure 1 A 59-year-old male patient was diagnosed as severe left carotid stenosis and right internal carotid artery occlusion and
y F g g Y
performed left CEA. Intraoperative TCD monitoring after removing carotid artery blocking showed left MCAVm; 33 cm/s, MCAVm;

112 em/s and VR, 239%, illustrating left cerebral hyperperfusion.
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