ERSERET UL ETE £
The Joumal of Kosin Medica! College

Vol.

7.

No.

1 March. 1991

Te-99m HMPAO Brain SPECT for ischemic strokes

Ha Yong Yum

Department of Nuclear Medicine
Kosin Medical College, Pusan 602-702, Korea

= RLEE =

Tc-99m HMPAO Brain SPECTS| E& 2 2{2kE QI HMPAOS &4
B0 /YoM DE 2|8 |aboratorydllA] ERA| HHEX]| labelling
Sl &AH| AFRE 5= UL EE Te-99m2| favorable physical character If
20l high quality, high resolution imaging® & =+ UC}=H| ACh

Control group2Z2Af 82 2| nonischemic neurologic ZAS S46H= &t
X2t 1582} neurosisEH XIS E4ZH2M ischemic stroke 2+X} 3822 CHA
o

OS2 Tc-9m HMPAO Brain SPECT slice imageMA UEE WS04
Holok=2e| activity count®| X{5Hdecrease % of activity - DPA)7}
ischemic strokeZ &I CHh=O] HFEQIDHE BESIQICE Control group
BO0lAM nonischemic neurologic symptomsS SA6h= EXIZ0IAM =
DPAJ} 5.7%4.14%(menazs. d. )94 11 neurosis HX}0{|A= DPAJ} 10.3
+2.3%(meanzts. d.)RiCt Olatnt Z0O| DPA 15% O|AOIAM= abnor-
mal DPA(E 4 DPAXE2 s.d. O|4hHE ZHFSIICE 2 ischemic stroke
BtXH= DPA 15% O|&H2 LIEHHO| ischemic stroke2| ZITHES 100%0]
Cl. DPA 20% O[AMZ2 ischemic stroke2 ZICHI= J7|& DPAZ 28|
= WO| Mgt A2 wAHSINon TIASI Aol ool HE9 &
510 DPA 15% Ol&0l ZHg ZIthe] J7|Ee® A= WOl EX|ot
nonischemic disorder?! dehydration, cerebral atrophy, neuropsychiat-
ric disorder 2 subarachnoid hemorrhage SOIA 2HMEH £ Ql=
vascular spasm S2| 7F=M T ZtsHotat & Z40|Cl. Complete stroke
2l ZP0l= 5 E DPA 30% 0l4+2 LIEILHT] DPA 30% O|Ale =
TISH=El ischemic strokes complete stroke?! Zd2 2ZSIUCE (o|HS
90%) 12HA DPA 30% O|AM2 ischemic stroke EHXI2]| Of|ETctol @
HES=Z A28 + U2 Zd0lCh. Complete strokeO| Brain atrophy2t
SUEf AL W £5| Brain atrophy?} 2EHTRE HL BlEXi=
ischemic strokesOll 2|5HA{ LIEFH W= ischemic strokeOll 2|8}
hypoperfusionO| SFE35HX| 2410 W2 DPAS LIEHHRICE 11 O|fFe= 4t
L =22 T2 ==Z|Q| atrophy If20| =& F{2| X{5}2} atrophyE!
ZZ9| giutatione2| 2| ZiA: R0 HMPAOS! EZX3IE LIEIYT]

Zo2 MZIE[ACl Tc-9m HMPAO Brain SPECTE =9 3{&N &

— 35—



EARRBE KL FETE F1RK, 1991

A Fchol UM CH2 TIT gl XM BAHEEAS(X-raya
cT)2t HEaxzHE(invasive digital angiography) @t Bj1at0{ 24l £
£5F {2 YWHSIFH X-ray CT2 ZEITHES 46.4%% 10 invasive
digital angiography2] ZICHE-2 58.8%%Ct.

% This Paper Presented at 7th Annual Meeting of Japanese Society of Medical Imaging, Tokyo,
JAPAN, January 1988.

= Abstract =

Major advantage of Tc-99m HMPAO SPECT was easy availabil-
ity at every Nuclear Medicine laboratories and high quality of im-
ages by many favorable character of Tc-99m labeled agent. 8 pa-
tients of non ischemic neurologic disorders and 15 patients of
neurosis as controls and 38 patients of ischemic strokes were stu-
died for how much decrease % of activity ( DPA) is abnormal for
ischemic strokes. Mean DPA of neurologic control compared to
contralateral side was 5.71+4.14% and mean DPA of neurotic con-
trol patients was 10.31+2.3%.

Higher than DPA 15% was counted as abnormal ( above mean
value+2 s.d.).

Detection sensitivity of ischemic strokes was 100%. DPA more
than 20% was adequate for prediction of ischemic strokes with
acceptable false negative rate and DPA more than 15% for TIA
with expected higher false positive rate. DPA more than 30% was
prone to be complete strokes ( prediction 90% ) and would be cri-
tical level for prospect of prognosis. The complete strokes with
cerebral atrophy and/or by old infarcts were prone to show the
hypoperfusion less contrast to have DPA less than 20%. Tc-99m
HMPAO SPECT was found to have much superiority in detection
of ischemic strokes, compared to XCT ( detection rate : 46.4% )
and invasive digital angiography ( detection rate : 58.8% ) .
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INTRODUCTION Tomographic images of Xe-133 using con-

ventional SPECT system is not possible due to

Relatively accurated quantitative mapping of its slow count acquisition rate and rapid clea-
regional cerebral blood flow has been possible rance of Xe-133 from brain.

by expensive, specially designed SPECT ma- Recently 1-123 IMP(N-isopropyl~(123-]) iodo-

chine and using inert gas Xe-133.% amphetamine) and HIPDM(N,N,N, trimethy1-N,



Ha Young Yum : Tc-99m HMPAQO Brain SPECT for ischemic Strokes

12-hydroxy-3-methy1-5-(I-123) iodobenzyl-1,3,
propane diamine) have been widely used as
brain SPECT agents due to their favorable
cerebral

characters for regional

37.5101516)

measuring
blood flow in human.

However, the major disadvantage of [-123
amines are expensive and not readily available
in time whenever it is needed.

Newly developed Tc-99m labeled neutral li-
pophylic agent HMPAO(d,1,form of Hexame-
thyl propyleneamine oxime) has none of these
disadvantages and is good promising agent for
brain SPECT in mapping regional perfusion of
brain because it deposits in brain proportional
to blood flow and its deposit is quite constant
during performance of SPECT.*#2¥

Several studies reported that the Tc-99m H-
MAPO SPECT are matching well to that of
others(Xe-133, 1-123-IMP and HIPDM)
though minor disadvantages
ted.l 1819}

The high resolution SPECT imaging could
be achieved by Tc-99m labelled HMPAO due
to its advantages of physical characters and im-

al-

were repor-

proved counting rate by administration of large
doses.*
Normal distribution of Tc-99m HMPAO and

Table 1. Time of Brain studies after attack

side/side differences of counting rate and seve-
ral clinical experiences of SPECT using Tc-
99m HMPAOQO for various brain pathologies
have been reported.???

The significance of decrease percentage of
activity in SPECT using [-123 IMP in compari-
son with normal contralateral side has been re-
ported in correlation with detection sensitivity
of ischemic pathologies extending to prospect
and prognosis of these ischemias.”

To define the sensitivity of decrease percen-
tage of activity for visualizing changes of regio-
nal brain blood flow correlated to ischemic pa-
thologies, our initial clinical experience of Tec-
99m HMPAO Brain SPECT is outlined.

MATERIAL AND METHOD

38 patients of ischemic strokes were studied.

Among 38 patients of ischemic strokes 9 pa-
tients had transient ischemic attack (TIA), 3
had prolonged reversible ischemic neurologic
deficit (RIND) and 26 had complete stroke(CS)
resulting infarct. Table 1 shows time interval
between various brain studies and ischemic st-
rokes. 8 patients who had non-ischemic neuro-
logic disorders and 15 patients of neurosis as

Study time

number of patients

after attack

99mTc-HMPAO spect

X-CT Angio

1 day

2 days

3 days

1 week
2 weeks
3 weeks
8 weeks
6 months
3 years

W WU w.h wWkh

Total

N
Qe =

WO O OO -HNNOW

% one patient had two studies
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seen in Table 2 were selected as control
groups.

All were at rest recumbent with eye close.
Tc-99m HMPAO was injected i,v,as a bolus of
5 ml with an activity of 15mCi(555 Bq) imme-
diately after the commercial kit of HMPAO(ce-
retec) was labeled by 99mTc’04. Data acquisi-
tion started at 20-60min. after i,v,injection of

Tc-99m HMPAO on single detector rotating

gamma camera using LEAP collimator and de-
dicated gamma 11 computer. The patient’s
head was fastened by elastic bandage to scan-
ing table. The detector of gamma camera was
adjusted with 10 degree cephalocaudal angle
to close the patient’s head and shoulder to im-
prove spatial resolution. The SPECT study was
required 25 min. with 6 degree stepwise rota-
tion in 60 projection and data collection time
of each step required 30 sec. for accumulating
more than 200K counts. The data acquisition
starts on posterior projection. The data acquisi-
tion was carried out by using 64X64 word
mode. Reconstruction was performed by fil-
tered back projection method employing
shepp-Logan No 2 shaper filter for keeping
better resolution. The attenuation collection
was not used. Following reconstruction of
transverse images, images were mirrored
and matrix size expanded from 64X64 to
128X128 by 2 times interpolations. The coro-
nal and sagittal slice images were reconstructed
from raw data of transverse reconstruction ima-
ges and image size was expanded to 128X
128 matrix size by 2 times interpolations. Ima-
ge interpretation was done as decrease % of
activity (DPA) in each slice in comparison with
normal contralateral side and ipsilateral normal
region by visual estimation of color coded ima-
ges. In 15 cases of neurotic patients in the
control group both DPAs by computer cal-
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culation in ROI of maximal hypoperfusion seen
on SPECT slices and by visual estimation of
color coding of perfustion activity were com-
pared as seen on Table 2. The visual estima-
tion of color coding was found to have less
standard deviation, therefore subsequent inter-
pretation of cases of ischemic strokes was per-
formed by visual estimation of color coding.

RESULT

In the control groups, among 8 patients who
had non ischemic neurologic disorders 5 pa-
tients showed less than 5% DPA(decrease per-
centage of activity) and 3 showed 10%, 15%
and 20% each. However 15% & 20% DPA
were seen in severely dehydrated and mentally
stuporous patients. One patient having 20%
DPA exhibited atrophy on XCT(X-ray compu-
terized tomography) that was excluded on
study. Patients of neurosis that showed DPA
less than 10% in the area of hypoperfusion,
were 13 and remainder showed DPA 15%.
Mean DPA of neurotic patients was 10.3+
2.3(mean *+s.d.). The DPAs by visual estima-
tion in color coded images better lesion to
the
rt./lt.differences by drawing regional region of

normal contrast while calculation of
interest(ROIs) in computer was less lesion con-
trast due to volume average in count density
as expected and seen on Table 2. Mean value
of DPA in the control of nonischemic neurogic
disorders was 5.7+4.14%. DPA more than
15% was counted to be abnormal (above
mean value + 2 s.d.) Among 38 ischemic st-
rokes as Table 3, TIA showed 15—30% DPA
in 2 of 9 patients(22.2%) as seen in fig. 2 A-
B. In 3 RIND patients 15—20% DPA in 7 out
of 9 patients (77.8%) as seen in fig. 1 and 20

—30% DPA in 2 of 9 patients(22.2%) as seen
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Table 2. Summary of Data in the Controls(Neurosis)

Case Age/ Diagnosis Site of Maximal Activity Count/ROI Decreased%  Activity(DPA)
No Sex  psychiatric decreased abnormal normal computer estimation
calculation by color code

1 25/F conversion bilateral post. post.part: ant.part: 19.2% 15%
disorder vertex 10209 12638

2 22/F conversion Lt.vertex Ltside : Rt.side 8.7% 10%
disorder 11048 12102

3 40/F conversion bilat.inferior Ltant: Lt.post: 6.1% 10%
disorder temporal 10325 10393

4 30/F conversion Lt.parietal Lt.7213 Rt.8618 16.3% 15%
disorder

5 48/M anxiety Lt.fronto- 1t.9914 Rt.11670 15.0% 10%
disorder temporal

6  33/F anxiety Lt.parietal L1.9061 Rt.10036 9.7% 10%
disorder

7 39/M anxiety Rt.post. Rt.post : Ltant: 9.4% 10%
disorder vertex 13048 14400

8 13/M conversion Lt.post. Lt.post : Rt.post : 13.7% 10%
disorder parietal 15932 18461

9 34/F conversion Rt.temporal Rt.14012  Lt.15637 10.4% 10%
disorder

10 59/F conversion bilat.parietal Lttemp: Lt.parietal: 7.2% 5%
disorder 7022 7569

11  36/M anxiety bilat.parietal Rt.ant. Rt.mid 12.2% 10%
disorder parietal : parietal

7291 8301

12 19/F dysthymic  Lttemporo- 1t.8845 Rt.9469 6.6% 10%
disorder frontal &

13  10/M conversion Rt.posterior Rt.10844  [t.11603 6.5% 10%

14 10/M conversion Lt.vertex Lt.11603 Rt.11844 8.6% 10%
disorder

15 30/M conversion bilat.post. post : 7695 ant : 9380 18.0% 10%

11.2+43 10.3+2.3
{mean*s.d.) (mean®s.d.)

Table 3. DPA of Tc-99m HMPAO perfusion in ischemic strokes

DPA(decreased % of activity)

15% —20%

20% —30%

more than 30%

TIA *7/9(77.8%) 2/9(22.2%) 0
RIND 1/3(33.3%) 0 2/3(66.7%)
Complete stroke *5/26(19.2%) *2/26(7.7%) *19/26(73.1%)
Total ischemic disease 13/38(34.2%) 2/38(5.3%) 23/38(60.5%)

* with cerebral atrophy : 3 cases of TIA and 3 cases of complete stroke which have cerebral atrophy
shows less than 20% decreased perfusion.
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in fig. 2 A-B. In 3 RIND patients 15—20%
DPA was seen in one(33.3%) and more than
30% DPA in 2 patients(66.7%). 26 complete
strokes (CS) showed 15—20% DPA in 5 pa-
tients(19.2%), 20—30% DPA in 2 (7.7%) and
more than 30% DPA as seen in fig. 3A in
19(73.1%). One of 15—20% DPA showed hy-
poperfusion in the large area of subcortical
white matter with suggestion of functional dec-
reased uptake in ipsilateral parietal cortex and
one of 15—20% DPA was small hypoperfu-
sion in external capsule of white matter as old
infarct. 8 of 38 strokes exhibited cerebral atro-
phy on XCT with several times ischemic at-
tacks clinically prior to this study. 6 patients of
cerebral atrophy(75%) showed 15—20% DPA
and was found to have old strokes. 2 cerebral
atrophies seen in each patient of CS with 20—
30% and more than 30% DPA were studied
with persistent neurologic symptoms for 6

months and 3 years after initial attack.

Table 4 displays the detection sensitivity of
ischemic strokes in various thresholds of DPA.
The threshold of DPA greater than 15% re-
vealed 100% detection sensitivity of ischemic
strokes but false positive finding by non-ische-
mic neuro-psychiatric disorers, local vasospasm
in subarachnoid hemorrthage or head injury
was expected to be high. The threshold of DP-
A more than 20% showe detection sensitivity
22.2% of TIA, 66.7% of RIND and 80.8% of
CS, and false finding 77.8% for TIA, 33.3%
for RIND and 19.2% for CS. By the threshold
of DPA more than 30%, 66.7% of RIND and
73.1% CS but non TIA were included. Table
5 exhibits DPA value for prediction of ischemic
strokes. The prediction of TIA with DPA of 15
to 20% was 53%.

The prediction of neurologically positive st-
roke with DPA more than 30% was 91% and

Table 4. Detection sensitivity of ischemic strokes by various threshold of DPAs.

DPA(decreased % of activity)

Brain disorders more than 15%

more than 20% more than 30%

TIA 9/9(100%) 2/9(22.2%) —
RIND 3/3(100%) 2/3(66.7%) 2/3(66.7%)
Complete Stroke 26/26(100%) 21/26(80.8%) 19/26(73.1%)
Total ischemic 38/39%(97.4%) 25/38(65.8%) 23/38(60.5%)
Brain disorders
*1 case of faise positive finding ; severe dehydration
Table 5. DPA value for prediction of ischemic stroke
DPA
15% —20% 20%—30% more than 30%
TIA 7/13(54%) 2/4(50%) —
9/17(53%)
RIND 1/13( 8%) - * (84%) 2/21(10%) @
T 1 91%)
CS 5/13(40%) 2/4(50%) 19/21(90%)

*If DPA value more than 20% is taken for CS, prediction is 84%
@If DPA value more than 30% is taken for neurologically positive ischemic stroke,predictive value is 91%
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Table 6. Comparative sensitivity for detection of ischemic disorders in other diagnostic procedures

Clinical DX CT digital angiography
TIA 0/5(0%) 2/5(40.0%)
RIND 0/1(0%) 0/0(0%)
Complete Stroke 13/22(59%) 8/12(66.7%)

Total 13/28(46.4%) 10/17(58.8%)

Table 7. XCT positive rate in time interval after attack for detection of complete stroke.

1 day after attack
2 days after attack
3 days after attack

1/15(6.7%)
1/2 (50 %)
5/5 (100%)

that of complete stroke 90%. In Complete st-
roke, old infarct and/with cerebral atrophy
showed DPA value below 30%. Table 6
shows comparature sensitivity for detection of
ischemic disorder by XCT and invasive digital
angiography. XCT and invasive digital angio-
graphy were studied in few days before and
after Tc-99m HMPAO SPECT in 5 out 7 TIA
patients, only 2 patients showed evidence of
TIA on angiography (40%) but no patients was
positive on XCT. 22 out of 26 CS patients had
XCT and 13 of these 22 patients(59%) exhibi-
ted hypodensity area. Table 7 shows positive
rate of XCT in time interval after attacks for
detection of complete stroke(CS). In first day
after attack only 1 out of 15 patients was posi-
tive to show hypodensity and all 5 patients re-
vealed positive in third day. Invasive digital an-
giography was done in 12 CS patients and 8
of these 12 showed evidence of wvascular
occlusion(66.7%).

12 out of 26 CS patients dipicted asymmet-
rical cerebellar activity and 50% of these 12
CS showed contralateral cerebellar hypoactivi-
ty. The cross cerebellar diaschisis was found in
6 out of 21 supratentorial CS(29%). 4 of 12
patients revealed focal more than 30% DPA
indicating cerebellar infarct corresponded to
neurologic findings. 7 of 26 CS dipicted focal
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more than 30% DPA in basal ganglia while 3
of them were seen on XCT, others were found
to have associated infarct in the other areas on
Tc-99m HMPAO SPECT. The regions of DPA
in Tc-99m HMPAO were found to be larger
and more than the regions of hypodensity
found in XCT.(Fig. 3,4)

DISCUSSION

Tc-99m HMPAO is neutral lipophylic agent,
able to cross the blood brain barrier and re-
tained proportionally according o regional
blood flow.?*

It has advantages of stable deposit in brain,
use of large dosage for better image quality
and is readily available in time whenever it is
needed while [-123 labeled amines do not.
The autoradiographic study reported that the
regional cerebral uptake pattemn of Tc-99m-d,
1-HMPAO in comparison with the distribution
of C-14 iodoantipyrine(lAP) is proportional to
regional cerebral blood flow in rat brain and
this finding could interpolate to human.?*?®

Distribution of Tc-99m HMPAO compared to
Sn-113-labeled microsphere in dogs found a
close correlation.®

Comparison to cerebral blood flow measur-
ed by X-133, showed that 99mTc-HMPAO de-
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posit does not exactly identical to CBF. The
extraction efficiency of Tc-99m HMPAO mea-
sured 70% at very high flow and 90% at nor-
mal flow and deposit of the Tc-99m HMPAO
was 40—50% of initial peak value of passage
of bolus, the contrast between the regions of
high and low flow is less than measured by
Xe-133 because high blood flow region would
have lowest retention because in the these re-
gions back diffusion and clearance by efferent
venous blood would be more effective.? The
distribution of HMPAO in the brain decreases
by approximately 10% over the first 10 min.
and for following 5 hours it does not show sig-
nificent changes but about 5% decrease of ac-
tivity and slight less contrast between gray and
white matter. The regional hypoperfusion with
10—20% decrease compared to the nonaffec-
ted area was reported not to be clearly visuali-
zed as a reduced perfusion in Tc-99m HMPAO
image while the IMP imae demonstrated the
ischemic area with better contrast.’® The Tc-
99m HMPAQO images were reported to be si-
milar in control patients compared to 1-123 HI-
PDM and the flow defects were equally well
detected by both, however Tc-99m HMPAO
was superior to have less background by
counting advantage.” The mechanism of the
Tc-99m HMPAOQO deposit in brain differs from
[-1123 IMP, that IMP requires living brain cells
in order to extract from blood but Tc-99m H-
MPAO is not brain cell specific and is depen-
ding to’ GSH(glutathione) level in tissues.’® %
of activity in white matter was measured 56%
of gray matter at 1 hour and 58% at 5 to 6
hours.®

The absolute rCBF can not be expressed by
Tc-99m HMPAO. In addition visual estimation
of rt./lt. % difference of activity above 15%
was considered as pathologic.**" In our study

_62._

detection sensitivity for ischemic stroke was
very high, 100%, however we felt that the
DPA less than 20% would have high false po-
sitve without clinical information because
other functional hypoperfusion -by neurologic
and psychiatric disorders such as seizure focus,
functional vasospasm and localized atrophy
could exhibit similar DPA.

Higher than 20% DPA showed high false
negative for TIA but relatively high detection
rate, 80.8% for complete stroke. When DPA
was found to be more than 30%, the predic-
tion of complete stroke was estimated as 90%
probability and probability of neurologically
positive stroke was 91%. 30% DPA would be
critical for prospecting prognosis.’® RIND ho-
wever displayed that the region of DPA was
much smaller and in 2 cases of this study
DPAs were in temporal operculum that DPA
could be falsely aggrevated by imregularity of
tissue. By less than 30% DPA ischemic stroke
prefered to TIA, 53%. Old cerebral infarct with
cerebral atrophy was more likely seen by less
than 30% DPA, that reason is not clear but it
could be suggested that areas of hypoperfu-
sion were less contrasted by diffusely decreas-
ed blood flow in contralateral brain, shrinking
areas of hypoperfusion and DPA® and less
amount of GSH level in atrophic brain.'®

Local hypoperfusion of white matter showed
less DPA in contrast to low density of activity
in contralateral or ipsilateral white matter that
exhibits 56—58% of gray matter. Large infarct
in subcortical white matter exhibited however
absolute low density of activity with ipsilateral
adjacent cortex showing functioning hypoper-
fusion as diaschisis.{fig 5.) No patient of TIA
and RIND was depicted as a hypodense area
of XCT. Only 59% of complete stroke patients
was positive XCT, that matched to others.®® It
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is well known that regions of infarct start to be
seen as hypodensity by edema on XCT bet-
ween 24 hours and 72 hours after ischemic at-
tack.? Fig. 4 shows the large area of hypoperf-
usion, more than 30% DPA involving rt. tem-
poro-parietal and occipital region with an irre-
gular small area of 20% DPA with contralate-
ral parietal cortex at vertex, but CT(fig. 4B)
show no hypodensity. We found 12 patients of
complete stroke exhibiting asymmetrical cere-
bellum and cerebellar activity. 50% of these
12 patient had contralateral cerebellar hypoac-
tivity, however only 6 out of 21 patients of
supratentorial infarct was counted to have
functinal cross cerebellar diaschisis, 29%'”
Remainders were thought to be an anatomi-
cal variant of cerebellar size as normal functio-
nal dominance. 4 of 12 patients revealed focal
more than 30% DPA were diagnosed to be
cerebellar infarct corresponded to neurologic
finding while only one of 4 cerebellar infarct

was seen local

XCT{(25%).5v
Isolated 3 infarcts in basal ganglia seen on

as a hypodensity on

XCT were clearly seen as a focal more than
30% DPA on Tc-99m HMPAO SPECT but 4
more patients exhibiting focal hypoperfusion
on Tc-99m SPECT had associated infarct in
other areas, those 4 basal ganglia infarct were
not found on XCT, however hemorrhagic in-
farct from non hemorrhagic could not be diffe-
rentiated on Tc-99m SPECT. As others*® the
areas of hypoperfusion in complete stroke
were larger and more than those of hypoden-
sity seen on XCT as seen on fig. 3A and 3B
due to ischemic penumbra. Tc-99m HMPAO
SPECT visualized reversible ischemic zone but
CT showed only substantial change of ence-
phalomalacia indicative of irreversible damage.

The Tc-99m HMPAO SPECT image was

much superior to XCT and angiography in de-
tection of ischemic strokes regardless of severi-
ty of disease as seen on table 6 and 7. In
summary Tc-99m HMPAO SPECT shows pro-
mising high resolution perfusion tomographic
imaging by conventional rotating gamma ca-
mera using high resolution collimator and large
dosage of agent.” Major advantage of Tc-99m
labeled agents is daily availability differe from
I-123 labeled amines. Tc-99m labeled agents is
daily availability differed from [-123 labeled
amines. Tc-99m HMPAO SPECT seems to be
superior to other methods(XCT and angiogra-
phy) as non invasive screening and investiga-
ting of ischemic strokes. DPA more than 30%
was critical for prospecting prognosis in Tec-
99m HMPAO Brain SPECT
strokes.

in ischemic
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Fig. 1. A case of TIA : Hypoperfusion(DPA 15 to
20%) in It. hemisphere at parietal region.

Fig. 2. TIA : Hypoperfusion in rt. temporoparietal
region(DPA 20 to 30%)
64 years ol man had near total thyroidec-
tomy and rt. neck dissection for thyroid
papillary carcinoma with metastases to rt.
nect being adherent to rt. carotid sheath.
Subsequently [-131 therapy with 130mCi
and electron beam radiotherapy due to no
jodine uptake in the residual disease in .
neck at rt. carotid sheath. After above the-
rapy he had persistent intermittent dizzy
spells with no neurologic focal & lateraliza-
tion sign.
XCT was completely normal but 99mTc-H-
MPAO SPECT on next day of XCT depic-
ted clearly hypoperfusion in entire right
hemisphere, higher perfusion defect in rt.
posterior temporoparietal region(A).
Dizziness has improved one year later and
follow up 99m-HMPAO SPECT revealed

- improvement of hypoperfusion in rt. cere-
Fig 1 bral hemisphere(B).
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Fig. 3. A case of infarct : larger ischemic zone on Tc-99m-HMPAOQO and small irreversible
infarct on CT.
68 year old hypertensive female(BP 160/110) came to emergency room with sudden
attack of global aphasic rt. facial weakness and paralysis of rt. soft palate. She had
been on somnolent state before attack. XCT was immediately obtained at ER and
demonstrated illdefined hypodensity in lt. anterior temporal region extending to deep
white matter and a focal hypodensity in rt. anterior parietal cortex(B).
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99mTc-HMPAO SPECT on next day de-
picted irregular hypoperfusion, DPA more
than 30%, in lt. anterior temporal region
corresponded to the finding of XCT.
Surrounding larger ischemic hypoperfusion
zone(DPA 20—30%) are noted(A).

The focal additional ischemic hypoperfu-
sion is seen in lt. putamen.

Functional cross cerebellar diaschisis is
noted in It. cerebellum.
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Fig. 4. A case of the large infarct with positive
Tc99m-HMPAO SPECT and negative CT :
54 years old man came to ER with rapidly
progressive left hemiparesis and memory
disturbance on first day after attack. XCT
was normal as seen on fig 4(B) and
Tc99m-HMPAO SPECT exhibited the large
perfusion defect in DPA more than 30% in
rt. hemisphere as seen on fig 4A-1).
Vertex slice shows irregular hypoperfusion
in It. posterior and rt. parietal vertical corti-
cal regions(4A-2)

On secondary XCT demonstrated infarcted
hypodensity in corresponding rt. temporal
region.
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Fig. 5. A case of infarct in white matter :
55 year old man was hospitalized with left
hemiparesis, facial weakness and positive
barbinski’s sign. 24 hours after attack
Tc99m-HMPAO SPECT was done.
A) top left : cerebral vertex level of SPECT slice B) top right : mid-parietal level of

SPECT slice C) low left : upper temporal level of SPECT slice D) low right : low tem-
poral level of SPECT slice

A large perfusion defect{DPA more than 30%) is seen in right white matter.

Ipsilateral hemispheric cortex shows functional level of hypoperfusion,(DPA less than
10%) that suggests unilateral diaschisis.
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Fig. 6. A case of infarct in the head of caudate

nucleus :

67 year old man was hospitalized with
neurologic deficits of rt. leg monoparesis
and dizziness.

Tc99m-HMPAO SPECT depicts a focal
perfusion defect in DPA 15 to 20% level
in the head of rt. caudate nucleus in com-
parison with opposite site.(A : slice level of
mid-temporal region B :slice level of low
temporal region)

XCT of same slice level (C) reveals better
density difference of infarcted at caudate
nucleus from adjacent brain and CSF in
the anterior home of lateral ventricles.



