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Abstract

Background. Hypotension is a significant risk factor for thevdlopment of ischemic
complication following revascularization surgery fooyamoya disease (MMD).
However, it is currently unknown whether autonontysfunction also plays a role.
Case description. Here we report a case of MMD in which hypotengiae to
autonomic dysfunction caused postoperative ceredraémia. A 30-year-old female
patient with MMD had a history of transient rigtgrhiparesis following laughter.
Single-photon emission computed tomography showgired cerebral blood flow
(CBF) in both cerebral hemispheres and so she weakrevascularization surgery in
her left cerebral hemisphere. She awoke from aasstluneventfully; however, 1 hour
after the surgery her blood pressure suddenly am@pp 90/40 mmHg and she became
comatose. A perfusion computed tomography scan dsiraded a widespread
reduction in CBF in the left hemisphere. Bezoldistdr reflex was thought to be the
cause of the hypotension. Following treatment &itlasopressor agent, her BP
increased and her consciousness rapidly recovéhedreduced CBF had almost
completely recovered the next day. Head-up tilt¢esducted 2 weeks after surgery
demonstrated latent vasopressor-type autonomicidgsbn, which was possibly
another cause of the hypotension. She was disathénga the hospital, and the
laughter-induced hemiparesis gradually resolved.

Conclusion. Situational neurological deterioration in patiewith MMD suggests
latent autonomic dysfunction, which may be a restér for postoperative ischemic

complications.
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Text

Introduction

Revascularization surgery is a therapeutic optioritfe treatment of moyamoya disease
(MMD) and prevents future strokes.[1] However, apgpmately 5% of patients suffer
ischemic complication during the early postopeperiod.[2] Several risk factors,
such as progressive disease, impaired cerebral flmo (CBF), and unstable
circulatory conditions,[3-5] have been reportedismhemia complications, but the role
of autonomic dysfunction is currently unknown. Hexe report a case of a patient with
MMD in which latent autonomic dysfunction and Bekealarisch reflex may have

caused postoperative ischemic complications.

Casereport

A 30-year-old woman had experienced transient tgmiparesis after laughing since
childhood. She presented at a nearby clinic wiptigsia and motor weakness that had
lasted for several days. Magnetic resonance img@ij) demonstrated cerebral
infarction in her left temporal lobe and occlusafrthe terminal portion of the bilateral
internal carotid artery (Fig. 1A, B). She was redelrto our hospital for further
examination and treatment. Digital subtraction aggaphy showed the occlusion of the
terminal portion of the bilateral internal carotidery and moyamoya vessels in the
basal ganglia. Thus, she was diagnosed with stalyMD according to the criteria of
the Research Committee on Spontaneous Occlusithre @ircle of Willis of the

Ministry of Health, Labor, and Welfare, Japan.[@@e-photon emission computed

tomography using N-isopropyl[123I]-p-iodoamphetaenwith and without
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acetazolamide showed marked decreases in cerébodl ftow (CBF) and cerebral
vascular reserve capacity (CVRC) in both cerebeatispheres (Fig. 1C, D).

Superficial temporal artery to middle cerebral r@nastomosis with
encephalo-myo-synangiosis was performed in thepisileft cerebral hemisphere
under general anesthesia using propofol and fehtahg estimated blood
concentration of propofol and the dosage of comtursufentanyl infusion were 2—3
png/ml and 0.1-0.2 pug/kg/min, respectively. Intraapige bispectral index, systolic
blood pressure (BP), and heart rate (HR) were misiedl at approximately 35, 110
mmHg, and 60 bpm, respectively. The anesthetic tag 4 h 55 min, and the total
quantities of crystalloid infusion and urinary outpvere 1800 and 860 ml, respectively.
Postoperative hemoglobin concentration decreased 2.6 to 10.9 g/dl, and total
blood loss was estimated at approximately 500 imé fatient recovered from the
anesthesia without exhibiting any new neurologsyahptoms and returned to the ward.
BP and HR on admission were 110/60 mmHg and 70 bgspgectively, which were
almost the same as the preoperative values atgesindition (Fig. 2A). However, 20
minutes later she turned pale and demonstratethreghiparesis and aphasia (Fig. 2B).
An emergency brain MRI demonstrated no ischemioheand a patent bypass (Fig. 3A,
B). However, a perfusion CT scan demonstrated aspickad reduction in CBF in the
left cerebral hemisphere (Fig. 3C, D). Soon atteréxaminations, she felt nauseous,
her BP and HR dropped to 90/50 mmHg and 48 bprpetively, and she became
comatose. This loss of consciousness might be ddayseidespread cerebral ischemia
due to Bezold-Jarisch reflex, and so we placedntére Trendelenburg position and
rapidly administered 240 ml of red blood cells mabumin solution with 5-10

pnag/kg/min of dopamine hydrochloride (Fig. 2C). Haeg this did not greatly increase
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her BP. Therefore, we administered 2mg of ephegdfole®wing which her BP and HR
rapidly increased to 180/85 mmHg and 100 bpm aedatovered consciousness (Fig.
2D). A perfusion CT scan performed the next dayaded almost normalized CBF (Fig.
3E), and her postoperative course was unevenine#iter. Head-up tilt test was
conducted 2 weeks after the surgery. Her systdiaBcreased from 112 to 53 mmHg
by head-up tilt with normal elevation of HR, sugiyes impaired vasoconstrictive
activity (vasopressor type autonomic dysfunctidfiy(4). However, she did not suffer
from symptoms that may be due to orthostatic hymsite, and she was discharged 3

weeks after the surgery. The laughter-induced heragis gradually resolved thereafter.

Discussion

Here, we report a case of MMD in which autonomisfdgction may have played a
critical role in the development of postoperatieesbral ischemia.

Both clinical and surgical risk factors have beestplated for the development of
postoperative ischemic complication. The formetudes older age, manifestations of
ischemia, recent or recurrent strokes, frequensteat ischemic attacks (TIAS),
progressive vascular stenosis, and presence ofdyeramic compromise, [2, 3, 5, 7];
the latter includes hypotension, hypocarbia, cryargl hypovolemia.[5, 8-10] In the
current case, the patient demonstrated frequens @l suffered severely impaired
cerebral hemodynamics before surgery and was tireréiought to be a high-risk
patient for the surgery. Therefore, the patient eaefully managed, and surgery was
performed successfully. However, her BP dropped,sire became comatose after the
surgery. Because her BP and HR simultaneously deedeafter she developed nausea,

the hypotension was considered to be caused byl@Belarisch reflex. In addition,
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head-up tilt test demonstrated insufficient vasstactive activity against circulatory
blood volume loss. Thus, we speculate that Bezaldisc¢h reflex together with latent
impaired vasoconstrictive activity caused pronodnogootension.

Interestingly, this patient had suffered framque symptoms of hemiparesis
following laughter. It has been reported that Iaegimay elicit the Bezold—Jarisch
reflex.[11] That is, laughter increases intrathargressure and reduces venous return
to the heart, which stimulates both sympatheticardsympathetic systems. In some
patients whose parasympathetic response overhéesytnpathetic response (Bezold—
Jarisch reflex), laughter causes syncope (laugytazope). In this patient, laughter
ordinarily may have also elicited the reflex, amteeivably, with latent impaired
vasoconstrictive reactivity, may have reduced CBRar left hemisphere, with
impaired hemodynamics. We speculate that the fgatias prone to elicit the reflex;
thus, situational neurological symptoms, such agheer-induced hemiparesis, may be

risk factors for ischemic complications after resgarization surgery for MMD.

Conclusions
Situational neurological dysfunction, such as hemrepis following laughter, may
suggest latent autonomic malfunction; thus, canefstoperative management is

mandatory for patients with such conditions.
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Figurelegends

Fig. 1. Preoperative radiological examinations.

A: Fluid attenuated inversion recovery image shgwaarebral infarction in the left
temporal lobe. B: Magnetic resonance angiograplbysiy the occlusion of the
bilateral internal carotid artery and the prolitewsa of moyamoya vessels. C, D:
Preoperative single-photon emission computed toapgyr with (C) and without (D)
acetazolamide showing decreased cerebral blooddtahimpaired vascular reserve

capacity, particularly in the left cerebral hemisph

Fig. 2. Serial changes in postoperative blood pres$eart rate, and Glasgow Coma
Scale score.

(A) Upon admittance to the ward. (B) After the patiexhibited right hemiparesis and
aphasia, when magnetic resonance imaging and ceohpauinography scans were
performed. (C) After the patient became comatos$esnwed blood cells in an albumin
solution with dopamine started to be administe(®l.When ephedrine started to be
administered. E: eye opening; V: verbal responsenibtor response; sBP: systolic

blood pressure; dBP: diastolic blood pressure; hart rate.

Fig. 3. Postoperative radiological examinations.

A: Diffusion weighted image 1 hour after surgerpwing no ischemic lesions. B:
Magnetic resonance angiography showing the patgrdds (arrow). C: Computed
tomogram perfusion image (pCT) before surgery shgwio laterality in cerebral blood
flow (CBF). D: pCT performed 1 hour after the suggdemonstrating widespread

reductions in CBF in the left cerebral hemisphareo{v), except for the region around
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the anastomosis site (arrowhead). E: Follow-up fg&Thext day showing recovered

CBF.

Fig. 4. Head-up tilt test performed 2 weeks afterdurgery.
Pronounced decrease in systolic blood pressure) (sBRead-up tilt, with increase in
heart rate and delayed recovery of BP (arrow). s§Btolic blood pressure, dBP:

diastolic blood pressure, HR: heart rate.
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Highlights
« Laughter-induced TIA via parasympathetic activation.
« Patients with autonomic dysfunction are prone to postoperative hypotension.

« Autonomic dysfunction is arisk factor for postoperative ischemic complication.
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BP: blood pressure

CBF: cerebral blood flow

CT: computed tomography

CVRC: cerebral vascular reserve capacity

HR: heart rate

MMD: moyamoya disease

MRI: magnetic resonance imaging

SPECT: single-photon emission computed tomography

TIA: transient ischemic attack



