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Table 2. Sensitivity and Specificity of Early Ischemic Change
on Each Region of ASPECTS

Frequency
of EIC, %
CT  DWI Both Sensitivity, %  Specificity, %

Caudate (C) 22 128 1.7 13.0 99.4
Lentiform nucleus (L) 22.2 27.8 12.2 44,0 86.2
Internal capsule (IC) 50 139 25 18.0 97.1
Insular ribbon (i) 325 453 258 57.1 87.8
M1 114 217 97 44.9 97.8
M2 19.7 261 133 51.1 91.4
M3 89 156 6.1 39.3 96.7
M4 72 142 53 37.3 97.7
M5 17.5 311 125 40,2 92.7
M6 78 186 64 34.3 98.3

ASPECTS indicates Alberta Stroke Programme Early CT Score; DWI,
diffusion-weighted imaging; CT, computed tomography; EIC, early ischemic
change; M1, anterior MCA (middle cerebral artery) cortex; M2, MCA cortex
lateral 1o insular ribbon; M3, posterior MCA cortex; M4, M5, and M6 are
anterior, lateral, and posterior MCA territories, respectively, approximately 2 cm
superior to M1, M2, and M3, respectively, rostral to basal ganglia.

useful as CT-ASPECTS for predicting functional outcomes in
patients with hyperacute stroke who were scheduled to
receive rtPA therapy. We elucidated the relationship between
DWI-ASPECTS and CT-ASPECTS before riPA therapy and
their associations with outcomes after therapy. We followed
much a previous study design by Barber et al's involving 100
patients within 6 hours of stroke onset. The strength of our
study compared with the previous 1 was the larger sample
size, shorter time interval between stroke onset and imaging
examination, and shorter time interval between CT and DWI.

This study demonstrates that DWI-ASPECTS scored ap-
proximately 1 point lower than CT-ASPECTS in patients
with stroke within 3 hours of onset. Previously, the reported
difference of ASPECTS in both methods was 0.43 on average
based on the previously mentioned study by Barber et al's and
1 when using the median based on another study involving 30
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patients within 24 hours of stroke onset.?* The time delay of
MRI after CT, 102 minutes on average in the former study
and 4.4 hours when using the median in the latter study, was
proposed as a major reason for the discrepancy in AS-
PECTS. 1523 Because the time delay was much smaller in the
present study, the discrepancy in ASPECTS appears to he
mainly due to the superior ability of DWI to delineate the
extension of EIC as compared with CT.

The multivariate analysis indicated that when stroke sub-
type was cardioembolic and when the initial neurological
deficits were severe, CT had the tendency to underestimate
extension of EIC than DWI. The time delay of MRI after CT
was not related to this discrepancy. Among regions of
interest, the sensitivities of EICs in the caudate and internal
capsule  regions and the specificity of EIC in the lentiform
nucleus were low on CT as compared with DWI. Thus,
ASPECTS in the 2 modalities may not coincide, particularly
in patients with severe cardioembolic stroke whose EICs lie
extensively in the basal ganglia. CT seems to have a limita-
tion for delineation of attenuation changes in the caudate and
internal capsule regions as compared with that of sulcal
cffacement, focal cortical swelling, and loss of gray-white
differentiation in the cortex because of the low sensitivity.
The probable reason for the low specificity in the lentiform in
the basal ganglia may be reversed discrepancy between CT
and DWIL.2* Reversed discrepancy was identified mainly in
the basal ganglia, and its pathophysiology may be pseudo-
normalization of apparent diffusion coefficient in EIC by
early spontaneous reperfusion.?* A critical limitation in our
Table 2 was that the analysis was referenced to DWI, which
incorporates both reversible and irreversible ischemia. The
analysis should be fundamentally referenced to follow-up
imaging, which represents final tissue status. However, our
patients were treated with rtPA and natural courses of final
tissue status could not be assessed.

Another unique finding in this study was comparison of
CT-ASPECTS and DWI-ASPECTS as an oulcome predictor.
The area under the receiver operating characteristic curves for
predicting outcomes with DWI-ASPECTS were somewhat,
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Figure 2. Receiver operating characteristic (ROC) curves of ASPECTS (CT or DWI) for predicting symptomatic intracerebral hemorrhage
(A). ROC curves of ASPECTS (CT or DWI) for predicting modified Rankin Scale scores of 0 to 2 (B). ASPECTS indicates Alberta Stroke
Programme Early CT Score; DWI, diffusion-weighted imaging; CT, computed tomography.
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although not significantly, higher than those with CT-
ASPECTS. DWI-ASPECTS appears to be at least equivalent
to CT-ASPECTS in predicting sSICH and stroke outcomes.

This study has several limitations. First, this was an observa-
tional study and patient eligibility for rtPA was determined
according to each patient’s situation, although the determination
was principally based on the Japanese guidelines.?® These
guidelines might have contributed to selection bias. Second, all
the patients were treated with 0.6 mg/kg alteplase. Thus, the
clinical values of CT-ASPECTS and DWI-ASPECTS in pa-
tients treated with 0.9 mg/kg alteplase were not ascertained.
Third, although we tried to perform CT and MRT as quickly as
possible, onset to treatment time might have been somewhat
longer than if only 1 of the examinations had been done. Finally,
the present analysis was done only for patients without extensive
EIC; this selection bias affects statistical results.

Our findings support the use of DWI-ASPECTS as well as
CT-ASPECTS in predicting clinical outcomes after rtPA
therapy. In addition, DWI-ASPECTS in our cohorts showed
higher interrater reliability as compared with CT-ASPECTS
as was reported in previous reports.?5-2 DWI-ASPECTS is a
promising scoring system to evaluate EIC for predicting
reliable clinical outcomes in future clinical stroke trials.
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Surgical Indication and Treatment for Small, Unruptured Asymptomatic Cerebral Aneurysms :
Current Status and Future Perspective

by
Yoshiaki Shiokawa, M.D., Ph. D.
from
Department of Neurosurgery, Kyorin University, School of Medicine

Considering treatment modality, timing and surgeons for the obliteration of unruptured cerebral aneurysms
(UCA), there seems to be a wide variety of treatment options available in modern neurosurgery. UCA them-
selves are not a single pathological entity, but rather they are complex vascular lesions that range from small, inci-
dentally found asymptomatic aneurysms to giant thrombosed lesions presenting life threatening brainstem
compression. Treatment strategies for UCA should be determined depending on individual pathological factors
such as aneurismal characteristics and patient background and their philosophy for life harbouring UCA. In this
article, the authors focused on the surgical treatment for small asymptomatic UCA and discussed their current
status and future perspective. Especially for incidentally found small asymptomatic UCA not suitable for interven-
tional treatment, current state-of-the-art surgical techniques and supporting devices such as intraoperative
monitoring and imaging can obtain almost zero operative mortality and only a few percent of morbidity. Prophylac-
tic surgical obliteration of small, asymptomatic UCA should be justified only under the very small risk of
perioperative adverse events. Clinical priorities avoiding any complication rather than tight neck clipping seem to
be widely accepted.
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Table 1 Presentation of cerebral aneurysms and their background for treatment

Presentations Ruptured/Symptomatic UCA*" Asymptomatic UCA
Timing of treatment Urgent (Ruptured) Scheduled
Semi-emergent (Symptomatic UCA)
Surgeon/Hospital Limited Selectable
Aim of treatment Stop rebleeding Prophylactic
Risk of bleeding High (30%/year or more) 1% /year
Improved pathology Increased ICP No benefit*
: Tx for vasospasm
Acceptable adverse event Possibly yes Never

UCA : unruptured cerebral aneurysm
*see detail in the text

Table 2 Factors affecting treatment indication for unruptured cerebral

aneurysms

Logically justifiable evidence for prophylactic procedures for UCA
Individual risk of rupture from known targeted UCA

Individual risk of treatment complication

Reasonable selection criteria for neck clipping or coil embolization for UCA
Efficacy of uncertain or undetermined result of incomplete or new concept treatments

UCA : unruptured cerebral aneurysm

OO, BRELTCEEINZFENA—TH S
Wiz, LELIEHAUCHBOMEL LEonsl e
D3HBHD, Table 1 IKRT L HICZDOERICIEREREE
BHL, Tiabb, WHBIRE (GERE UCA z&8T)
LIEREMEE UCA LIz 2R BRaMiEHRkoons
DOTH B, RARD &S ICHEICIE SAH BE CIHEAEIR
L LLIRAENA LD LEHENEROBEHE, MEy
IR ETERRERINL LODH S, BHHARER,
BESERORE D0 & LoD f kb el = & 1V
AAPEED SAH OEREEFEBEL T 5728, H4
K54 VICEET 254 0 BEEIG O R P RERE O
BRI RS R oEHTH S, THIIHL T,

CAERE S LR CER S DD o I BE UCA @

BEE, BECHENRS Y 74— F - averb
(B0 LORE) 2FEMBL LI & LI, REDRHS
SN Table 2 K TEAER Z EREICIZBEL T
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R RAE D BRI CE U 7 SAH 128E ) AF
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LSt KB DESHH O, THSIFENICLHEET
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FEFICOWTIE, My 72208z TEE Ry,
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£ BERS RO MEIREOFELZ M > TRELT
BEBATOEOVETH S, BIIRE 0L IR
BENICRNERR WD, REICE HEEINLRE
BEELZWI LICA S (Table1). U L EBRICIZHT
KEDIDREL L2 TWBHONEL, BRICLh 2
DEEBEREINNE, I OREORENRINTL
32020 WD ERIERBEICERE L TIEEHE D
BHEEL(RS, B408REroBESNLEECD
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L, bb3EZTw3, BURALTOE, BEER
ADANEBOBROERERRBL Tk, HBEER
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Fig.1 Ilustrative case : A 65-year-old male with an asymptomatic unruptured right
middlecerebral artery aneurysm who had ever rejected any treatment since the

- initial MRA. His aneurysm enlarged once and shrank 11 years after the first
Lo MRA without any medication. MRI in 2009 showed no intra-aneurysmal
thrombosis.

A : MRA taken in 1999, B : 2002, C : 2004, D : 2006, E : 2008, F : 2009

Fig. 2 lllustrative case : A 69-year—old female with
an asymptomatic unruptured left internal
carotid superior hypophyseal artery (IC-SHA)
aneurysm. Initial imagings demonstrated a
partially thrombosed calcified aneurysm, which
showed total thrombosis of the lesion without
any clinical symptoms. She was administered
anti-hypertensive agents and statin. ;

A : MRA taken in December, 2008. MRI T1WI (upper
left), 3DMRA (upper right), coronal CE-CT (lower
left) and sagittal CE-CT (lower right) showed
partially thrombosed left IC-SHA aneurysm.

B : MRA taken in June, 2009. MRI TIWI (upper left),
3DMRA (upper right), coronal CE-CT (lower left)
and sagittal CE-CT (lower right) demonstrated
complete obliteration of the aneurysm.
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Table 3 Invasiveness of cerebral aneurysms surgical procedure

1. General anesthesia related
2. Craniotomy related

Infection, CSF leakage, Deformity, Wound trouble, etc.

3. Operative approach related

Venous infarction, Cerebral contusion,

4. Cerebral circulation insufficiency

Intraoperative aneurysm rupture, Temporary clip, Parent vessel occlusion
5. Aneurysm dissection and closure of aneurysm neck related
Perforator injury or occlusion, Cranial nerve damage

Table 4 Surgical results of small unruptured cerebral aneurysms

Author Ref. no. Year Mb Mt Comments
Yoshimoto T 27 1997 6% 0% <70 y.o. ant. Circulation, >5 mm
Raaymakers TW 18 1998 1.9% 0.8% supra tentorial, non-giant
Hashi K 4 2002 2% 0% expert’s opinion
Ogilvy CS 17 2003 Mb+Mt 1% supra tentorial, small, young
Matsumoto K 9 2003 Mb+Mt 5mm>2.3%, 5-15mm 3.6%

Moroi ] 13 2005 2.2% 0.3% ave. size 6 mm, supra tentorial, 96%
0.6%, 0% 10 mm>
Tsukahara T 22 2005 3.1% 0% incidental 128 Pts, clip 96%
Nussbaum ES 16 2007 1.6% 0.3% single surgeon, 376 Pts
Aghakhani N 1 2008 9.1% 0% not suitable to coil, 176 Pts
0.56% 0% 10 mm >, 65 y.0.>
UCAS Japan 12 2008 3% 0% intermediate result, 1,772 Pts

Ref. no. : reference number, Mb : morbidity, Mt : mortality
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B 12 B &t), FECRESIZMEBIRGHSOEREXR
RIGIRAE 1 FICH o7z, 10 mm KD /NE o FEFAE R
UCA IZoWw T, BBUREMERBZEBEEROME L
BEMNBENHES» S HE T % on the job training %
T-oTEY, Z0ERFEREIE morbidity 2%, mortality 0%
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RENTVBY,

&SN T 2 WREIRE o T 2 IME RSSO 4E
TR, 2000 FEOBEHC XIUT 0.9%/FRIHTH
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13%, 7V v 7T 03%TH 7" UCA DERBICET
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Table 5 Comparison of surgical and endovascular results of
unruptured cerebral aneurysms

- Author Ref.no. Year - . Treatment = = Mb Mt
Johnston SC 6 2001  Surgery (n=1,699) 24.8% 3.1%
Coil (n=370) 9.6%  0.6%
Higashida RT 5 2007  Surgery 132%  25%
6.6%  0.9%
Kim JE 8 2010  Surgery 84%  04%
Coil 63% 02%

Ref. no. ! reference number, Mb : morbidity, Mt : mortality
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%21)'
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Abstract

Problems in acute-phase rehabilitation of stroke patients at a
stroke unit in a metropolitan district

Shiro Dan, M.D."® Hidetoshi Takahashi, M.D.,, Ph.D."™ Yasutomo Okajima, M.D., Ph.D.",
Naoichi Chino, M.D.,, Ph.D?, Hirokazu Kobayashi, M.D., Ph.D.%¥, Hidenori Seyama, M.D.*,
Kazutoshi Nishiyama, M.D., Ph.D.¥ and Yoshiaki Shiokawa, M.D., Ph.D.¥
"Department of Rehabilitation Medicine, Kyorin University Faculty of Medicine
"Department of Rehabilitation Medicine, Eisei Hospital
#Stroke Center, Kyorin University Hospital

Purpose: To show problems in the rehabilitation system for stroke patients in the suburbs of a met-
ropolitan area, the efficiency and outcomes of rehabilitation were investigated before and after a stroke
unit (SU) was opened in our university hospital

Methods: Seven hundred eighty-eight stroke patients who were admitted to our university hospital
from 3/1/2006 to 3/31/2009 with residual disability from stroke were retrospectively analyzed on an
annual basis with respect to patient age, hospital stay, FIM scores on admission and discharge, and to
where they were discharged. namely, home, convalescent rehabilitation units, or nursing home-type
units.

Resulis: In 2006, right after an SU was opened in our hospital, the hospital stay of stroke patients
became markedly shorter than it had been previously. However, the length of stay returned to the
prior length, especially for the patients who returned directly home. The rates of transfer within the
residential district were 58.7% for convalescent rehabilitation units and 41.8% for nursing home-type
units.

Conclusion: A relative lack of convalescent rehabilitation units and nursing home-type units in the
metropolitan area increases hospitalization in acute-care hospitals and lowers the cost-effectiveness of
SU care. The SU in this area is obliged to provide some post-acute-phase rehabilitation.

(Jpn ] Stroke 33: 89-97, 2011)
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Abstract

Background Because of their fragile and thin wall, ruptured
blood blister-like aneurysms (BBAs) at the anterior wall of
the internal carotid artery (ICA) are difficult to manage,
both surgically, as well as endovascularly. BBA is usually a
tiny and broad-necked aneurysm, but it occasionally
demonstrates a relatively saccular-like shape. In addition,
the pseudoaneurysm sac often assumes a saccular shape. In
this paper, the authors present their experience in treating
these saccular-shaped BBAs endovascularly with coil
packing.

Method Nine saccular-shaped ruptured BBAs in nine
patients (one male and eight females; mean age 51.3 years,
range 38-76) were treated with coil packing of the lesion
between January 2006 and August 2010 in Nagoya
University and its affiliated hospitals. Clinical, procedural,
and angiographic data were retrospectively evaluated.
Findings Seven BBAs were treated by balloon-assisted coil
embolization. Two remaining BBAs were embolized
without balloon inflation, though a balloon catheter was
on standby at the ICA. In one case, in which a saccular coil
embolization could not be achieved, ICA trapping was
performed. Three (33.3%) were treated in acute, two
(22.2%) in subacute, and four (44.4%) in chronic period.
One (11.1%) intraoperative rupture occurred. Six (66.7%)
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had excellent clinical outcomes, while two (22.2%) proved
fatal outcomes. During the follow-up period (mean
18.9 months, range 4-48), two out of seven (28.6%)
aneurysms presented an angiographical recurrence, but
both were treated by coil embolization without complications.
The remaining five (71.4%) aneurysms were completely
resolved.

Conclusions Endovascular coil embolization can be con-
sidered as an alternative treatment option for selective
saccular-shaped BBAs.

Keywords Blood blister-like aneurysm - Internal carotid
artery - Subarachnoid hemorrhage - Saccular embolization -
Endovascular treatment

Abbreviations

AchoA  anterior choroidal artery
BBA blood blister-like aneurysm
CT computed tomography

GOS Glasgow Outcome Scale

ICA internal carotid artery

MRA MR angiogram

PcomA  posterior communicating artery
SAH subarachnoid hemorrhage
Introduction

Blood blister-like aneurysms (BBAs) at the anterior wall of
the internal carotid artery (ICA) are rare causes of acute
subarachnoid hemorrhage (SAH) but known to be quite
strange and dangerous aneurysms by neurosurgeons.
Because of their fragile and thin wall, ruptured BBAs are
difficult to manage both surgically, as well as endovascularly

@_ Springer



