Total
{n=53170)

v Diuretic égéht .

=y fiabeti
Antihyperlipidemic agent

12387 (23.3)
09

Japan Coma Scale score

19371 (36.4)

21 (11-40)

Infrastructure (5 items)

“CSC, comprehensive stroke center.

ischemic Stroke
{ri= 32671) {n

19318 (28.5)

8188 (25.1)

12375 (37.9)

20 (12-38)
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Subarachnoid Hemorrhage
{r = 4934)

intracerebral Hemorrhage
15699)

1174 (23.8)

1074 (21.8)

11719 (74.6) 3903 (79.1)

1839 (11.7)

5934 (37.8)

22 (10-43) 30 (12-54)

A composite variable with a pure  antagonist and a mixed «/B-adrenergic antagonist (eg, labetalol). Reproduced from lihara et al'! with permission.

scores ranged from 1 to 23 (mean, 15.4; standard deviation, 4.2;
median, 14; IQR, 11-18). Mortality rates were 7.8% for patients
with ischemic stroke, 16.8% for patients with ICH, and 28.1%
for patients with subarachnoid hemorrhage. Mortality of patients
with ischemic stroke was significantly correlated with the patient
characteristics of male sex (odds ratio [OR] = 1.23), age (10
incremental years, OR = 1.4), and level of consciousness (1-digit
code, OR = 2.4; 2-digit code, OR = 7.46; 3-digit code, OR =
21.62 vs zero as the control) and the hospital characteristics of
total CSC score (OR = 0.97) adjusted for age, sex, and level of
consciousness (Table 4). Mortality of patients with ICH was also

CLINICAL NEUROSURGERY

significantly correlated with the patient characteristics of male sex
(OR = 1.72), age (10 incremental years, OR = 1.36), and level of
consciousness (1-digit code, OR = 1.45; 2-digit code, OR = 4.22;
3-digit code, OR = 49.59 vs zero as the control) and the hospital
characteristic of total CSC score (OR = 0.97) adjusted for age,
sex, and level of consciousness (Table 5). Mortality of patients
with subarachnoid hemorrhage was also significantly correlated
with the patient characteristics of male sex (OR = 1.39), age (10
incremental years, OR = 1.37), and level of consciousness (2-digit
code, OR = 2.01; 3-digit code, OR = 17.12 vs zero as the control)
and the hospital characteristic of total CSC score (OR = 0.95)
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The tmpact qf Tol‘al Comprehenswe Stroke Care Score on',

; iby Age, Sex, and Level of Consciousnéss at Admissioh Atcording*:

A e to the Japan Coma Scale o e
OR 95% P Value Factar OR 95% C! P Value

123 onzassc <001 - Male sex o139 1a7a6s <00l
1.40 1.34-147 <.001 Age 137 1.29-145 <.001
097 096099 001 CSC total score 095 1 093-098 <001

IS

2.40 211274 - <001 ~ 1-digit code 1.05 0.75-1.46 79
igi 746 - 647860 <001 - 2-digit code - 201 C1A6277 b <00t
3-digit code 21.62 18.69-25.02 <.001 3-digit code 1713 13.14-22.35 <.001

9, confidence interval; CSC, comprehensive stroke care; JCS, Japan Coma Scale;
OR, odds ratio. Reproduced from lihara et al'' with permission.

“Cl, confidence interval; CSC, comprehensive stroke care; JCS, Japan Coma Scale;
OR, odds ratio. Reproduced from lihara et al’* with permission.

adjusted for age, sex, and level of consciousness (Table 6).
Therefore, total CSC score was independently associated with in-
hospital mortality for all stroke types after adjustment for age, sex,
and stroke severity. The impact of total CSC score on in-hospital
mortality for ischemic stroke and ICH remained significant after
adjustment for age, sex, severity of stroke, and existence of
comorbid conditions (hypertension, diabetes mellitus, and
hyperlipidemia; data not shown). Figure 2 shows the impact of
total CSC score classified into quintiles (quintile 1, 4-12; quintile
2, 13-14; quintile 3, 15-17; quintile 4, 18; quintile 5, 19-23) on
the in-hospital mortality of patients with all types of stroke,
ischemic stroke, ICH, and subarachnoid hemorrhage after
adjustment for age, sex, and level of consciousness. In summary,
we found that the total CSC score was significantly associated
with in-hospital mortality rates regardless of stroke type after
adjustment for age, sex, and initial level of consciousness
according to the Japan Coma Scale.

95% €1

P Value

1.30-1.42

145
ohnm . 334533 s
4959 12-61. 001

“Cl, confidence interval; CSC, comprehensive stroke care; JCS, Japan Coma Scale;
OR, odds ratio. Reproduced from lihara et al'' with permission.
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At present, no official certification of stroke centers in Japan has
been launched, and the present study indicates that patients with
acute ischemic stroke or hemorrhagic stroke are being admitted on
an emergent basis to hospitals with similar CSC total and
subcategory scores, as measured with the use of 25 items originally
recommended by the Brain Attack Coalition. Although there is
increasingly good ev1dence from initiatives like Get With The
Guidelines—Stroke'® that a process based on the systematic
collection and evaluation of stroke performance measures can
rapidly improve the quality of stroke care delivered by hospitals,
current metrics are limited mostly to process measures that
address the care of patients with ischemic stroke in acute hospital-
based settings.16 In addition, there is a pressing need to
demonstrate a direct link between better adherence to stroke
performance measures and improved patient-oriented out-
comes.”"” Finally, one could argue that there really is no concept
of “3 of 4” CSCs but rather only CSCs or PSCs. In light of the
existing evidence regarding the impact of the recommended CSC
items on stroke outcomes, we advocate a CSC scoring system that
examines the impact of the availability of the recommended items
on in-hospital mortality for all types of stroke. Considering the
marked impact of the CSC score on mortality after all types of
stroke, the differential impacts of CSC subcategory scores for
different stroke types may make a single, simple, and effective
CSC criterion unrealistic to produce a nationwide reduction in
stroke mortality. In our opinion, it may be a more viable option
to use CSC scores in a more limited fashion, that is, to
benchmark the state of care currently provided by medical
centers treating stroke patients.

ADVANCED NEUROIMAGING CAPABILITIES AT
THE CSC

Advanced neuroimaging capabilities such as MRI and various
types of cerebral angiography are a key area for a CSC that is
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Whole population P for trend = 0.005
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supported by evidence-based medicine. Here, I describe the role of
tests for cerebral blood flow and metabolism using positron
emission tomography in hyperperfusion after revascularization in
patients with moyamoya disease. These parameters have not been
quantitatively analyzed in these patients in any previous study.
Despite favorable long-term outcomes after successful surgery for
moyamoya disease, increasing evidence suggests that this may be
complicated by temporary neurological deterioration during the
postoperative acute stage owing to focal cerebral hyperperfusion
around the site of the anastomosis. We found that an increased
oxygen extraction fraction preoperatively was the only significant
risk factor for postoperative hyperperfusion, and 2 patients with
markedly increased cerebral metabolic rates of oxygen at hyper-
perfusion were complicated with postoperative seizures.'® This
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Ischemic siroke P for trend = 0.003
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SAH V P for trend = 0.137
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study revealed that symptomatic hyperperfusion in moyamoya
disease is characterized by temporary increases in cerebral blood
flow >100% of preoperative values caused by prolonged recovery
of increased cerebral blood volume and illustrated a critical role of
advanced neuroimaging capabilities in CSCs to clarify the
pathophysiology of a rare but clinically important phenomenon
using positron emission tomography, considering its difficult
logistics.'®*?

MULTIMODALITY TREATMENT FOR COMPLEX
NEUROVASCULAR LESIONS

Multimodality treatment for complex neurovascular lesions is
one of the most important roles and responsibilities for CSCs.
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Next, I illustrate our cutting-edge microsurgical management of
partially thrombosed large or giant aneurysms in the posterior
circulation.

Giant thrombosed aneurysms often present with symptoms
related to the mass effect by compressing the surrounding neural
structure. Because their natural history is extremely poor, eatly
intervention should be considered; however, the optimum
treatment of giant thrombosed aneurysms remains unknown
because it is often difficult to surgically manage these anomalies
owing to their location, wide neck, calcification, or intra-
aneurysmal thrombosis, especially. in the posterior circulation.
Therefore, flow alteration or isolation strategies are often
considered as the first line of treatment for such unclippable
aneurysm521'23; however, there are several critical issues to be
considered in these strategies. The most important issue is the
prediction of a reduced mass effect after flow alteration or
isolation strategies, especially if the aneurysm is symptomatic.?*"
%6 Another important issue is the fate of critical perforators
around the neck of the aneurysms after such treatment.

ILLUSTRATIVE CASE

A 59-year-old man presented with progressive diplopia. CTA
demonstrated a partially thrombosed giant aneurysm at the basilar
tip with a maximum diameter of 37 mm (Figure 3). A maximum
flow reduction strategy was used for this case (Figure 4). The right
P1 was hypoplastic; bilateral posterior communicating arteries were
well developed; and the left superior cerebellar artery originated
near the basilar tip. A combination of proximal basilar clip
occlusion and left superficial temporal artery—superior cercbellar
artery bypass was performed with a subtemporal approach. To
prevent inadvertent occlusion of the critical perforators in response
to flow alteration, aspirin was administered perioperatively.
Patency of the superficial temporal artery—superior cerebellar
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artery bypass and patency of the critical perforators from the
basilar artery adjacent to the clip were confirmed with indocyanine
green videoangiography. Postoperative angiography showed no
filling of the aneurysm with good patency of the bypass (Figure 5).
No new ischemic lesion was noted on postoperative DWI-MRI.
The diplopia gradually improved in response to this operation.

Over the past 5 years, I have operated on >20 cases of such
partially thrombosed large or giant aneurysms in the posterior
circulation treated by flow alteration as a main operator.
Postoperatively, marked shrinkage of the aneurysm was achieved
in 24% of the cases (unpublished data).

P~com

Lt STA-SCA bypass
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CONCLUSION

Here, I briefly summarized the current status of CSC
capabilities in Japan from a neurovascular surgeon’s perspective,
including a nationwide survey of CSC capabilities, the impact of
CSC capabilities on stroke mortality outcomes, a role of advanced
neuroimaging capabilities in clinical stroke research, and muld-
modality treatment for complex neurovascular lesions.
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