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Cyclophosphamide-Associated Reversible Cerebral Vasoconstriction

Syndrome Presenting as Concurrent Cerebral Infarction and

Subarachnoid Hemorrhage
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Reversible cerebral vasoconstriction syndrome (RCVS) has several trigger factors, including physical exertion, pregnancy, and

the intake of vasoconstrictive agents. These triggers activate the sympathetic nervous system and induce vasoconstriction,

thereby leading to an ischemic or hemorrhagic stroke. In this study, we describe case of RCVS in a 73-year-old woman who

complained of sudden bilateral leg weakness after taking cyclophosphamide for anti-neutrophil cytoplasmic antibody

associated vasculitis. She was diagnosed with concurrent cerebral hemorrhage and cerebral infarction with multiple intracranial

vasoconstrictions on imaging analyses.
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Figure 1. (A-E) Multifocal diffusion restriction lesions involving the bilateral frontal, left parietal, and temporal lobes, and the corpus callosum are
observed. (F-H) Bilateral temporo-parietal and cortical subarachnoid hemorrhage (arrows) are detectable. Brain magnetic resonance imaging and

computed tomography were performed on October 26, 2019.
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Figure 2. Trans-femoral cerebral angiography (TFCA) imaging of the patient. Multiple intracranial vasoconstrictions (arrows) can be identified in
the anterior and posterior vessels. TFCA was performed on October 29, 2019.

Figure 3. Brain magnetic resonance angiography imaging of the patient. The patient received 60 mg infusion of nimodipine, four times daily, between
two brain imaging work ups performed on October 31, 2019 and November 3, 2019. The multiple intracranial stenoses are no longer evident on the
follow-up magnetic resonance angiogram.

204 CHSHMEMOIRIN NI39F N3, 2021



0 wfegoll A chibe) o2 Ws} g o 2
Arapsteato] QloickFig. 1), 4 el
A\ BRI S el ot
ARIA ARl axdo] IS, e
SOl ERe} i EFo e =] Ao
TH2.457 ng/mL, 4876 pg/mL). BATE 72,0000|911, C-HF
Sehul Al 1114 mgldLe A5Eo] stk e gAY
HANCA) Tbakiide g2 o|ak vlmsto] 74519
IUAmL). w250] A0 Hasole Ao, el 11
emi0z ZAHIICk 55%9] ST 4191 43709) i At
T, ko] A, o] AAS elkehd, 087
YA5 Ttk 21 mg/dL; 5 XY, 125 mg/dL).
el A A ol Al

= ¢
b s
rsﬂﬁjm
o
N
FU1°£
& %

)
>

o

w
o DY o
~ O
otz ok
e
i

off

i

2,

>

2

)

o xo
)

i
3

¢
1!
4
-
F
o
1o
N

UE S, 94 cnvs; £, 133 ens), 255 Aok 5 0
(121 em/s), 7|AEH(107 cmys), = FH 5265 cm/s)ofl A 2]
BBRAE7} 2718 Z0] SRIE)gith A2REATuE) o
B Bk A15AS el Yo 60 me 813 43
Ok SORIGLAL, o) AlE ¥ A7IEHY eI Bk
o SAE T Fig. 3). B8 o] el AR
(cardiogenic embolism)o| A3| A E A= oromg ofAu]P
100 mgs ARSI
AL A9 ofolE WS Z3lele], FES SAdhe
Qe el FolEe A SAslth FolxFe] S
ufe} el SlobaE TAEo] AAw AL 4 9l Ao 2
oick. olo] st glotzol dalb Al ofat Alakd
ETRe Fojx|Ze] ofs) Bhaelo] Lhehdt dgdolm, S
Ofgt Al A& ofd Aow wdksglet. o] <ffolA
Ist9ke o 2= 9iefdold oAl glo] =44

2SS U RIS AARAE] dehe A

o oT1Tw

e

~

o oX 2 md

=
S APt SdolBm o] opd HRM, B2 Al

upskardol ofgt Holna o] ABsto] BjlE
4HOE BUSTE FAAE AFRELT0|Ee] St Um
8|

Hu|HPpE50t SALIA HEIE O] EAfo] Al SHkE
o] Q= A& IAR o= QI W] WH 7hsAdo] A=A 9L
)} AEgzaunc ) u]AdARol | (vascular endothelial
growth factor)?] 5 Fr 5 Wi 208 U4 Qo

AR RS g BITALY 45
2 oAt AW olghe fuIsH Bholtt. webd AFRE
sl El FREGIRIEA A5 AR
FALE ISR 208 dkelA Qe 1 Sl AlgR At

=
B gl &4 3 IA) AlAFEARE sl gt
A~

e

T oX
% o
Ir ol

Jo
i
mr <L

RS
N
=
of
e
ifed)
iles
M,
)
ok
ot
Y
2
oy
>,
o2
=
i
0
2
12
Ir o
>
o
J {

I
i
B
=
u
2
B
r
y
0
(*]
-
ST (S = o)

R s E EE CR R
*

J Korean Neurol Assoc Volume 39 No. 3, 2021 205



A=A 32 (International Classification of Headache
Disorders) 71Z:0] TF, WHEA] RS BulehA helehe
A 95, £, W), B, 73 Al AEus So) ikl

= O» 1L
VSl A3 AR AT ST e Aoz
ARIBERL Qe AR SR e A v

o ouie] sl MRS Ao atelA gl b Rag
QA FAOITE! TTeit AA] 47 67 HlellA] S007] B
Gt @ e 457l SRS S 4914 2 ol

Tl ol o] A TR RS E ] AAAFHOR
AofzolLt A3 MhAgsle] Helo] FARS At 4= gl
HA0) HiEEEo] o kAol MRS Saslt’ 1 )
L vfeRgo) gl 7&%01]5 NGzl =e] 2§ 7)) chi
X Bapgol WA . WA} HE o] Bl s 4
el ) e RS e AN AN

206 CHSHMEMOIRIN NI39F NI3Z2, 2021

REFERENCES

. Choi HA, Lee MJ, Chung CS. Cerebral endothelial dysfunction in re-

versible cerebral vasoconstriction syndrome: a case-control study. J
Headache Pain 2017;18:1-6.

. Herrmann J. Vascular toxic effects of cancer therapies. Nat Rev Cardiol

2020;17:503-522.

. Singhal AB. Reversible cerebral vasoconstriction syndromes: what the

cardiologist should know. Curr Treat Options Cardiovasc Med 2014;16:
290.

Topcuoglu MA, Chan ST, Silva GS, Smith EE, Kwong KK, Singhal AB.
Cerebral vasomotor reactivity in reversible cerebral vasoconstriction
syndrome. Cephalalgia 2017;37:541-547.

. Lee MJ, Cha ], Choi HA, Woo SY, Kim S, Wang SJ, et al. Blood-brain

barrier breakdown in reversible cerebral vasoconstriction syndrome:
implications for pathophysiology and diagnosis. Ann Neurol 2017;81:
454-466.

. Ancker OV, Wehland M, Bauer J, Infanger M, Grimm D. The adverse

effect of hypertension in the treatment of thyroid cancer with mul-
ti-kinase inhibitors. Int ] Mol Sci 2017;18:625.

. Headache Classification Committee of the International Headache

Society (IHS). The international classification of headache disorders,
3rd edition (beta version). Cephalalgia 2013;33:629-808.

. Wolft V, Ducros A. Reversible cerebral vasoconstriction syndrome

without typical thunderclap headache. Headache 2016;56:674-687.



