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Assessment of Hyperperfusion by Brain Perfusion SPECT in Transient
Neurological Deterioration after Superficial Temporal Artery-Middle
Cerebral Artery Anastomosis Surgery

Jeong Won Lee, MD.! Yu Kyeong Kim, MD.", Sang Mi Lee, MD." Jae Sun Fo, MD.,
Chang Wan Oh, MD Won Woo Lee, MD.! Jin Chul Paeng, MD.", and Sang Eun Kim, MD.

Department of Nuclear Medicine', and 1\'eurosurgery‘1, Seou! National University College of Medicine, Seoul, Korea

Purpose: Transient neurological deterioration (TND) is one of the complications after extracranial-intracranial bypass
surgery, and it has been assumed to be caused by postoperative transient hyperperfusion. This study was performed
to evaluate the relationship between TND and preoperative and postoperative cerebral perfusion status on brain
perfusion SPECT following superficial temporal artery - middle cerebral artery (STA-MCA) anastomosis surgery. Materials
and Methods: A total of 60 STA-MCA anastomosis surgeries of 56 patients {mean age: 50116 yrs MF=29:27
atherosclerotic disease: 33, moyamova disease: 27) which were done between September 2003 and July 2006 were
enrolled. The resting cerebral perfusion and cerebral vascular reserve (CVR) after acetazolamide challenge were
measured before and 10 days after surgery using 99mIc-ethylcysteinate dimer (ECD) SPECT. Moreover, the cerebral
perfusion was measured on the third postoperative day. With the use of the statistical parametric mapping and
probabilistic brain atlas, the counts for the middle cerebral artery (MCA) territory were calculated for each image, and
statistical analyses were performed. Results: In 6 of 60 cases (10%), TND occurred after surgery. In all patients, the
preoperative cerebral perfusion of affected MCA territory was significantly lower than that of contralateral side
{p=0002. The cerebral perfusion on the third and tenth day after surgery was significantly higher than preoperative
cerebral perfusion (p=0001, p=002. In TND patients, basal cerebral perfusion and CVR on preoperative SPECT were
significantly lower than those of non-TND patients (p=001, p=005). Further, the increases in cerebral perfusion on
the third day after surgery were significant higher than those in other patients (p=0.008). In patients with TND, the
cerebral perfusion ratio of affected side to contralateral side on third postoperative day was significantly higher than
that of other patients (p=0002. However, there was no significant difference of the cerebral perfusion ratio on
preoperative and tenth postoperative day between patients with TND and other patients. Conclusion: In patients
with TND, relative and moderate hyperperfusion was observed in affected side after bypass surgery. These finding
may help to understand the pathophysiology of TND. (Nucl Med Mol Imaging 2008:42(4):267-274)
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TND<] ¥4 71{2§% ATdFE F 3} 4
HAFVE 7 T 29108 dEA i, 1 ] Al
2E 8FFA g8 =R 4 H (watershed region) 9] ©|
5 5ol FAHL ey obA 93 WA UAE ¥
ol B8 ABFEY WHoR AZ B3] of§HE S
FEW-Z2710 9 (superficial temporal artery-middle
cerebral artery: STA-MCA) T¥€9 A= £ ¢ 8
3% Aol AUk TND 59 F4&5 fidste #4375
%t (hyperperfusion syndrome)o)AE W7 71# gk thw)
100% o’¢el =2 F#R7F BFHE Aoz ¢HA Y
007 AF7AA WAFAR AR ol WAL B
T A diFE ErEdnh 184 STA-MCA £
9] A% A¢Z(low-flow) ABFEoloIX® 1e]8 FHA
Fo HAo] o Fo] AZ|HY] fFoltt §H, A= WA
F5EY AAFAME FAFSFTY S S
e BIE 9lo” STA-MCA #§% ol% 24d
TND7} HA #3379 d3e] UeA, YT ok Zx
o] #AF7E YA ol die A7F Zasth H2 E?_
Ao M STA-MCA %« 5 A8 TNDAA F
3 S43 ARV HEE ‘:P A g “}"“‘"‘48
olgigt 7-¢-9 HuFol e AFA Pt A4 fAUHh
o] AFelA = 9Qm’[‘c—ethylcystemate dimer (ECD)
#5F SPECTS 9/383Hd vigd ss AFeAY
g o] 43t STA-MCA E§<S A3 B 3z ¢
AF HAFE AFF o2 FAeTE T3 o] ol &
& TND9| Ao mE & AF HAF| Fde go}
By JI25¥ TNDO WeAdE olsfs] Bzt st

3)

f

l

CHAM S HbEH
1. 94
20039 9LEE 2006 7974 FAHAN BE I3

A3 &9 (transient ischemic attack, TIA)S] ZAto &
STA-MCA +%&< A &4 FoA, T8« A
%2 ¥#AF SPECTE A 5659 A5 o=
sk @At 299, A7) 27909, Jﬂﬂ‘ﬂ%‘ﬁ
50:16M At 339 ] At A EAETCR
gERoY, 238 $xE HopRopgow ZE}Q"i‘:}.
HolR ol 2 239 F 499 AAME 45 T
Faggor £3H2E STA-MCA Td&S A8 2
o, & 60719 STA-MCA & (F474s4daae:
3371, RopRold: 277) ¢l thalA E4o] o] FolH T,

c

l

)

268

of Hyperperfusion in TND after STAMCA anastomosis
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Figure 1. This figure shows “™c-ECD basal brain perfusion SPECT images of 28-year-old male patient
with moyamoya disease on preoperative, third and tenth postoperative days. Preoperative brain
perfusion SPECT image (A) shows multiple perfusion defects in both cerebral hemispheres. Left
superficial temporal artery-middle cerebral arfery anastomosis was performed, and on the third
postoperative day, ¢ global aphasia symptom appeared. There was no additional abnormality in
brain CT, however, 39 postoperative day brain perfusion SPECT image (B) revedled hyperperfusion af
the area around the anastomosis site (arrow). On the tenth postoperative day brain perfusion SPECT
image (C), the decrease of the hyperperfusion was observed, and the symptom was diminished.
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Table 1. Cerebral Perfusion Measurements of Affected Middle Cerebral Artery Territory According to Underlying Diseases

Total ASD } MMD
PreOp 42.1+4.1 41739 42141
POD #3 44.3+3.9 43.9+3.8 24.3+3.9
POD #10 43.7+4.0 43.3+4.0 43.7+4.0

ASD: atherosclerotic diseases, MMD: moyamoya disease, PreOp: before operation, POD: postoperative day

Table 2. Cerebral Perfusion Measurements of Affected Middle Cerebral Artery Territory According to Transient Neurological Deterioration (TND)

TND No TND p
PreOp 3901226 425:4.1 001
POD #3 44.3+2.7 44.3+40 ns.
POD #10 429:3.1 438+4.1 ns.

PreOp: before operation, POD: postoperative day

CVR = acetazolamide Cbuxa/ x 100 (% )
Cba.ml
Cacotazotamice:  OHIEFE ORI E §-3F SPECT G/l A1
SELEn

Coasat: 714 SPECT /3¢ HAF7

T 23 AdS SUFUF Gl dEd &
FHME A3, HdE 299 FlHFY 498 7€
S 23 WS FUMFY FY HAFEY AA HF
AE T8 viws B} FFF = (FeFHF
U5 999 FF AHEFZ/ NS FHEHA S
o] g 7|AHEHFFH) = 100 (%)).

Z} AA} A= SPSS AL E Y 6](SPSS Inc. Chicago,
Tlinois, USA) & °]&-8td BARAsASH, BAH &9
232 pX0.05% Aol sttty Aeaisich

2 1

1. TND 24 &

% 56, 60719 B hedl 639 68 T F
TMP}Jéﬂoimﬁ%SIU%ﬁq-ﬂa6ﬁ§¥H§ﬂ
78 oAsh(&F gol: 2%, &gl 2, HolF 1
dshza: 139)7h Uerste @ Alse CTU MRICIA o]
4 7o) vehbA gtk TND 34 AH2 54 5 3
# 239012tk TND7H A& S &2 43, @4 21
|3, FopEepd #x/h 4% (Fig. 1. F44s4 8w
A% BAL 2730l A, RokRopd #4418 F 28 ¢
A9 STA-MCA B¢ A¥ e 3x2, 192 3
WA FEolA, 222 UeA 182 F uA oA
TND7} vebgeh.
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2. A4 SAANA =
AA 6079 STA-MCA #8&2 Al9s S7d+5
B A e A 7|A HAFHC] 4215410 J}. of
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T 3ol A gk Gl WS B9 FHHEEH Y
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98.7£9.2% & Ueht} = Ao Hla F9F S7HE BN
tHp=0.001). & F 10¥] X 83 JAE LC‘r*JrE"
kol 43.7+4.0, 7A HFFo] 97.9496% = e &
T 39 ¥ES W, ko] 1A ERY UAE H"]
L} SAAcE fosiAE @t 18y, e 104
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Alg) BE2 H(3370) F HopLoPH o2 FoEe Al
A S vAEAS W F F Tl e A, £F 39,
€% 104 27 HAFE Alolo] F9g zojrh glArt
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Table 3. Relative Cerebral Perfusion Compared with Contrafateral Middle Cerebral Artery Territory

TND No TND p
PreOp 93.8+8.1 % 95.5+10.5 % ns.
POD #3 105.0+3.3 % 98.0:9.4 % 0.002
POD #10 103.6+6.7 % 97.2¢9.7 % ns.

TND: transient neurclogical deterioration, PreOp: before operation, POD: postoperative day

25%

D TND O Non-TND
20% |
15% | { |

10% |

5%

rate of increased resting CBF (%)

0%

Post 3D Post 10D

Figure 2. This figure shows the rate of increased cerebral blood
flow (CBF) from preoperative day to the third and the tenth day
after STA-MCA bypass surgeries in transient neurologicat
deterioration (TND) patients and the other pafients. The
changes in CBF on the third and the tenth postoperative day of
TND patients were significantly higher (p=0.008, p=0.02) than
those of other patients, (Post 3D: third postoperative day;
Post10D: tenth postoperative day; TND: the average rate of
increased CBF of TND patients, Non-TND: the average rate of
increased CBF of non-TND patients)
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