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o Patient’ s Profile o

® Chart no./ Name: OOO0000O/ OO0
® Age/ Gender: 70/ Female



o Chief complaint .

® Fever for 3 days



* Past/ Personal History e

® Moyamoya disease (F/U at TPEVGH)

[ ] Intracerebral hemorrhage
[ ] Hydrocephalus

[ ]s/p EC-IC bypass, V-P shunt and tracheostomy on 2003
O Vegetative status with bedridden

® Type 2 diabetic mellitus

® Drug allergy:
[ ] Penicillin
[ ] Aspirin

® Denied smoking, alcoholic or drug addiction



2013

2016/
4/9

4127

4/28

o Present illness o

® Admitted to our nursing hone
[ ] Pneumonia >> admission * 3 times

DER OPD
® Fever happened on 4/1

® Occipital area cellulitis >> pus drinage
[ IKlabesella pneumonia.

FM OPD

® Fever 38°C noted for 1 day
[]1CBC, SMA, U/A

CS OPD o
® Suggest admission

v



CBC
WBC
RBC
HGB
HCT
MCV
MCH
MCHC
PLT
DIFF
MEUT%
BAND
LYMPH%
MONO%
EQ%
BASO%

87.2

28.0
32.2
153

68.2
2.7
18.2
10.0
0.9
0.0

Lab data at OPD

Glucose AC
BUN
Creatinine
eFR
Albumin

Total Bilirubin
AST

ALT

Na

K

CRP
%o

0%
0%
0%
0%

_ Urine Routine & Sediment

6.7 Color
0.58 Turbidity

117 pH

2.7 Specific Gravity
0.61 Protein

35 Glucose

36 Bilirubin

138 Urobilinogen
3.8 MNitrite

Cccult Blood

Leukocyte esterase
RBC

WBC

Epithelial Cell

Cast

Crystal

Bacteria

Yeast-like

Others

Yellow
Clear
6.5
1.028
30 (1+)
<30(-)
<0.35(-)
3(1+)

5(+/-)
<0.015(-)
<12.5(-)
2-5
2-5
5-10
18-100(+/-)

Mucus (+)

mg,/dL
mg,/dL
mg,/dL
mg,/dL

mg,/dL
mg,/dL
WBC/uL
JHPF
JHPF
JHPF
/LPF

JHPF
JHPF



Image study
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° Treatment plans .

® Empiric antibiotics therapy
® IVF hydration



 Physical examination e

Anicteric sclera

Vital signs scler
38. 6°C no pale conjunctiva

102 BPM |

22 CPM Carbuncle over posterior neck, about

1x1cm

Course breath sounds, bilateral
Asymmetric expansion, no wheezing

Tympanic percussion diffusely
Soft, normoactive bowel sound

) < No bilateral lower leg edema



° Hospital course .

428 || @ Antibiotic: Cirpoxin
[ ] Consult INF

51 || @ Persisted abdomen distention and vomiting
[ 1 Consult GI
[ ] Premiperan

[ ] Abdomen sonograph
O Fatty infiltration of the liver
O R/O renal cyst (2.87 x 2.64cm) in the left kidney.
O Large amount of ascites.
O Ileus of bowel loops
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° Hospital course .

54 | | @ Abdomen CT:

] Diffuse wall thickening of the whole duodenum is seen
which causes dilatation of the stomach, and fat stranding
and thickening of the para-duodenal space and the
mesentery of the peritoenal cavity, and small amount
abdominal ascites

[ Multiple variable-sized small calcified nodules in the
whole pancreas is seen, especially in the head and the
uncinate process which is in favor chronic calcified

pancreatitis S— _&55
eFR 125
® Antibiotic: Brosym . oo
CRP-HS . 2029 §

v
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Ciproxin
Brosym




o Hospital course

Amylase U/L
5/5 ® Lipase U/L

® Gabexate(Foy) 100mg BID

3.89
10.6
33.3
85.6
27.2

10~ 3/uL
106/ulL
g/dL
%o
fL
pg

® Consult GS
[ ] No surgical indication in current status, due to high
mortality rate e
® Septic shock
[]On critical status -
56 || @ Transferred to ICU

v

PLT

DIFF
NEUT%%
LYMPH%%
MONO%
EQ%
BASO%

31.8
316

64.6

21.9
2.4
0.2

g/dL
10~ 3/uL

o o .0 0 .0
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e Currentdiagnosis e

® Chronic pancreatitis with acute exacerbation
[ ] Septic shock >> ICU care

® Right lower lung pneumonia



TO COMPENSATE FOR THE LACK OF BLOOD FLOW.
NEW COLLATERAL VESSELS FORM, CREATING

THE CHARACTERISTIC "PUFF OF

SMOKE" APPEARANCE OF | i}
MOYAMOYA DISEASE. 5 S A 2

THE INTERNAL

CAROTID ARTERIES OVERGROWTH OF
SUPPLY BLDOD TO MUSCLE WITHIN
CEREBRAL AREAS THE ARTERY CAUSES
OF THE BRAIN T T0 NARROW. PREVENTING
NORMAL BLOOD FLOW

Moyamoya disease



e Moyamoya disease e

® Spontaneous occlusion of the circle of Willis

® A chronic, occlusive cerebrovascular disease of
unknown etiology

® Steno-occlusive changes at the terminal portion of
the internal carotid artery (ICA)

® Its etiology is still unknown, recent genome-wide
and locus-specific association studies identified
RNF213 as an important susceptibility gene of
moyamoya disease among East Asian population

Journal of Stroke 2016;18(1):2-11



e EpidemiOIOQy Ethnicity 5% 2%

Stroke 2014:45:1258-1263. W Asian ® Caucasian m Other

CGMH, 2000 to 2011, 422 patients Glack W Hispanic
® An annual incidence of 15/1,000 person-years

® There were two peaks of incidence: 9-10 and 30-40

years old
[ ] The incidence of MMD has increased in adults

® Female-to-male ratio increased over time from 1.1
(2000 to 2005) to 1.7 (2006-2011)

Journal of Stroke 2016;18(1):2-11



o Clinical features o

® Cerebral hypoperfusion due to progressive major
vessel occlusion results in repeated hemodynamic
TIAs or ischemic strokes

® The infarct pattern was more often in atypical region
[ ] Gyrus
O <20 years old patient
[ ]Honeycomb
(Ostage of arteriopathy
(Ochanges of abnormal collateral pathways

J Neurol Neurosurg Psychiatry 2011;82:1 38-40

Journal of Stroke 2016;18(1):2-11



o Clinical features o

® ~30% of MMD patients present with intracerebral

hemorrhage
[ ] Less frequently in Asian, adult

Representative patients with moyamoya disease-related hemorrhage. (A) Primary IVH; (B) lobar hemorrhage with IVH; (C) putaminal hemorrhage
with IVH; (D) callosal hemorrhage with IVH. IVH, intraventricular hemorrhage. (From: Nah HW, et al. Moyamoya Disease-Related Versus Primary Intracere-
bral Hemorrhage: Location and Outcomes Are Different. Stroke 2012;43:1947-1950).

Journal of Stroke 2016;18(1):2-11



Table 1: Diaenostic criteria for movamova disease Rgs_earch Committee of MMD of the Japanese
+hag yamoy Ministry of Health, Labour, and Welfare in 2015

(1) I'C::n:hra] angiography |is indispensable for the diagnosis and should present at least the following

findings:

1) Stenosis or occlusion at the terminal portion of the internal carotid artery and/or at the proximal
portion of the antenor andfor the middle cerebral arteries.

2) Abnormal vascular networks in the vicinity of the occlusive or stenotic lesions in the artenal
phase.

3) These findings should present bilaterally.

(2) When[MRI and MRA]clearly demonstrate all the findings deseribed below, conventional cerebral
angiography 1s not mandatory.

1) Stenosis or occlusion at the terminal portion of the imternal caroud artery and at the proximal
portion of the antenior and middle cerebral arteries on MRA.

2)  An abnormal vascular network in the basal ganglia on MRA. Note: an abnormal vascular network
can be diagnosed when more than two apparent flow voids are seen in one side of the basal gangla
on MREL.

3) 1) and 2)are seen bilaterally. (Refer to the Image Diagnostic Guidelines by MRI and MRA.)

(3) Because the etology of this disease 15 unknown, cerebrovascular disecase with the following basic
diseases or conditions should thus be eliminated:

1) Arteriosclerosis; 2) autoimmune disease; 3) memngitis; 4) brain neoplasm; 5) Down syndrome; 6)

Reckinghausen’s disease; 7) head trauma; 8) irradiation to the head:; 9) others.

»{4} Instructuve pathological findings:

1) Intimal thickening and the resulung stenosis or occlusion of the lumen are observed in and around the
terminal portion of the internal carotid artery usually on both sides. Lipid deposits are occasionally
seen in the proliferating intima.

2) Artenes consttuting the circle of Willis such as the anterior and the middle cerebral and the
posterior communicating arteries often show stenosis of various degrees or occlusion associated
with fibrocelluar thickening of the intima, a waving of the internal elastic lamina, and an attenuation
of the media.

3) Numerous small vascular channels (perforators and anastomotic branches) are observed around
the circle of Willis.

4) Reticular conglomerates of small vessels are often seen 1n the pia mater.




o Treatment

® No effective drug treatments

® Anti-clotting drugs (Aspirin)
[ ] Prevent the formation of blood clots

®Calcium channel blockers
[ |Decrease in blood pressure
[ JReduce the severe headaches and TIAs




Surgical treatment in

pediatric patient

® Direct arterial bypass surgery
[ ] Superficial temporal artery -Middle cerebral
artery bypass

@Boston Children Hospital



Direct surgical

treatment

w'lﬁ <\ {

Post-operative angiography of the external carotid artery. Black
arrowheads indicate the superficial temporal artery (donor artery). The tip
of the black arrow is the anastomosis site to the angular artery (recipient
artery). The middle cerebral artery is supplied from the superficial tempo-
ral artery with a reverse direction (white arrowheads).

® To reinforce posterior
cerebral artery (PCA)
blood flow, the
occipital artery (OA)
has been used as a
donor for anastomosis
to the PCA cortical
branch

Journal of Stroke 2016;18(1):21-30



Surgical treatment in

pediatric patient

® Indirect procedural

[ ]Encourage and introduce new blood vessel growth to the
brain over time

® EDAS (encephalo-duro-arterio-synangiosis)
[ ] Superficial temporal artery sewed to the dura

® EMS (encephalo-myo-synangiosis)
[ ] Attached temporalis muscle to the surface of brain
® Omental transposition/transfer

® Dural inversion

@Boston Children Hospital



Indirect surgical

treatment

-

STA without cu'ttingj; »

- W el

Figure 4. Intraoperative photos show the surgical procedure of encephalo-duro-arterio synangiosis (EDAS). (A) The formation of the arterial flap containing
the parietal branch of the superficial temporal artery (STA) and surrounding galea tissue as a cuff shape. Under the flap, the cortex is exposed through the
ovoid craniotomy and durotomy. (B) Completed suture with dural margin. The proximal and distal end of the STA is kept connected without cutting (white
arrowheads =the parietal branch of the STA; black arrowheads=the dural margin being sutured with the cuff of flap water-tightly; asterisk =the temporalis
muscle split vertically and reflected).

Journal of Stroke 2016;18(1):21-30



e Jreatment outcome e

® Direct revascularization for adult and pediatric
patients seems to be effective for preventing stroke

® The incidence of newly developed cerebral
infarction after indirect revascularization was
reportedly higher than for the direct method.

® Indirect revascularization for hemorrhagic MMD has
shown effectiveness in pediatric patients

Journal of Stroke 2016;18(1):21-30



e 6 Core Competecnies e

&2 af @

Patient Care Medical Knowledge Professionalism
What You Do to the patient? What You Know? How You Act?

ot 259 ¥

Interpersonal and System-Based Practice-Based

Communication Skill  Practice Learning and

How You Interact with Others? How You Work Within the Improvment
System?

How You Get Better?



Direct
Observation of
Procedural

e Skills



o What" s DOPS ? o

® T{hryEprocedural skills - M-~=Zclinical skills (Hx,
PE..) - HEMEARXIGWREEARE - BEmEKIS - 54
BRAASRATE

® HRERE—RIIRIIRIE - MASRIEENERE

® DOPS DIEERAKIARN - WHEHBWARZSE
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THANKS FOR YOUR ATTENTION!




