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Abstract
A 32-year-old pregnant woman in her 39th week of pregnancy presented at the emergency room complaining of sudden-
onset dizziness with gaze disturbance and was admitted to our hospital. Her past medical history included hypertension,
diabetes mellitus and infarction in the right medulla oblongata 18 months prior to this event. Magnetic resonance (MR)
angiography showed multiple irregular stenosis of the intracranial arterial system. Although MR images revealed no fresh
ischemic or hemorrhagic lesions, she was diagnosed with reversible cerebral vasoconstriction syndrome (RVCS) associated
with pregnancy. Cesarean section immediately resolved the headache-free ischemic RCVS. The postpartum course of the
patient was uneventful as well as that of her baby. Follow-up MR angiography showed improvement of intracranial
vasoconstriction and follow-up MR imaging showed improvement of a left medial pontine ischemic lesion on diffusion-
weighted image. This report describes a rare manifestation of pregnancy-related RCVS.

INTRODUCTION
This report describes a case of pregnant-related reversible cere-
bral vasoconstriction syndrome (RCVS), as a variant of reversible

cerebral vasoconstriction syndrome (RCVS), which resolved
immediately after semi-urgent cesarean section (C-section) as a
means of termination of pregnancy despite a fine ischemic
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lesion in the left medial pons. To the best of our knowledge, this
is the first description of brain stem ischemia/infarction caused
by pregnancy-relating reversible vasoconstriction of the central
nervous system (CNS). Many cases of RCVS have been published
[1–5] since Calabrese and colleagues proposed the name RCVS
and a set of diagnostic criteria to regroup all similar cases that
had been reported in the 1970s. Subsequently, RCVS was pub-
lished under several other names such as ‘isolated benign cere-
bral vasculitis’ [6, 7], ‘acute benign cerebral angiopathy’ [8],
‘reversible cerebral segmental vasoconstriction’ [9, 10], ‘Call or
Call-Fleming syndrome’ [10], ‘CNS pseudovasculitis’ [11], ‘benign
angiopathy of the CNS’ [12, 13], ‘postpartum angiopathy’ [14],
‘migraine angiitis’ [15], ‘migrainous vasospasm’ [7], ‘primary
thunderclap headache’ [16], ‘cerebral vasculopathy’ [17, 18] and
‘vasospasm in fatal migrainous infarction’ [19]. Among them,
headache-free RCVS, which causes brain stem ischemia like our
case, has not been reported. Through this first case presentation
of pregnancy-related headache-free RCVS with symptomatic
brain stem ischemia, as a rare pattern of RCVS, we provide clini-
cians with clues for clinical decision making for progressive
brain stem ischemia in late pregnancy.

CASE REPORT
A 32-year-old pregnant woman in the 39th week of her first
pregnancy presented at the emergency room and was admitted
to our hospital complaining of dizziness with gaze disturbance.
She had a medical history of hypertension, diabetes mellitus
(DM) and infarction in the right medulla oblongata 18 months
prior to this event (Fig. 1). When she suffered from the medul-
lary infarction, she was diagnosed with DM and hypertension
(HT). Diabetes nutrition therapy was recommended for her.
Since then, she has taken antihypertensives (amlodipine besy-
late 2.5mg/day, telmisartan 20mg/day), statin (rosuvastatin cal-
cium 2.5mg/day) and antiplatelets (cilostazol 200mg/day or
aspirin 100mg/day). After her pregnancy was revealed, insulin
therapy was introduced to control her plasma glucose more
appropriately. Antiplatelets were continued until the 28th week
of pregnancy. On arrival, she was in the 39th week of pregnancy.
The temperature was 37.2°C, the pulse was 80 beats/min, and
the respirations were 20/min. The blood pressure (BP) was 170/
92mmHg. The pupils were 3mm in diameter and briskly react-
ive to light. The neck was supple. She denied having a headache

or neck pain. She complained of diplopia on the right lateral
gaze. Fine horizontal nystagmus on right gaze made apparent by
looking to the right was observed in both eyes. She was mostly
closing her eyes and did not sufficiently gaze because of vertigo.
Movements of her extremities were intact and not ataxic. The
remainder of the physical examination was normal. The hem-
atocrit, hemoglobin level, platelet count, and results of liver- and
renal-function tests were normal or nearly normal, as were
blood levels of total protein, albumin, globulin and calcium.
After admission, she suffered from progressive vertigo with hori-
zontal nystagmus gaze and could not keep her eyes open.
Magnetic resonance (MR) angiography showed multiple irregular
stenosis of the intracranial arterial system (Fig. 2). Although
diffusion-weighted images (DWIs) revealed no fresh ischemic
lesions, her brain stem symptoms, such as vertigo, nystagmus
and gaze disturbance, were aggravated. Although her BP was
controlled under 160mmHg with continuous intravenous nicar-
dipine, BP control gradually became difficult and required more
dose of intravenous nicardipine, indicating progression of brain
stem ischemia and reactive HT. Movements of her extremities
were intact and not ataxic at that time. She did not complain of
headaches during the late pregnancy. We diagnosed her as suf-
fering from RCVS associated with pregnancy of the latter period,
with pre-eclampsia and decided to terminate the pregnancy
with semi-urgent C-section for curbing further brain stem ische-
mia to infarction. The C-section under lumbar anesthesia at 39
weeks of pregnancy immediately resolved the brain stem ische-
mic symptomized by diplopia, vertigo and gaze disturbance. The
newborn’s birth weight was 3197 g with Apgar scores of 8/9
(1min/5min). On the third postoperative day, fluid attenuation
inversion recovery and DWI showed left medial pontine ische-
mia (Fig. 3). Heparin was continued until the third postoperative
day. Heparin was substituted for peroral aspirin (100mg/day).
Her postoperative clinical course was uneventful as well as that
of her baby. Follow-up MR angiography (Fig. 2) showed improve-
ment of intracranial vasoconstriction despite a fine ischemic
scar in the left medial pons on MR imaging (Fig. 3D, upper). She
and her baby left our hospital without sequelae.

DISCUSSION
Despite recent available reviews of RCVS [20–28] or posterior
reversible encephalopathy syndrome during pregnancy and

Figure 1: Pre-pregnant axial sections of T2-weighted image (upper row) and fluid attenuation inversion recovery (lower row) show a small infarction scar in the right

medulla oblongata and mild leukoaraiosis in the cerebral white matter.

430 | C. Kasuya et al.



postpartum [29], no case reports of brain stem ischemia due to
RCVS are available as of early 2018.

To the best of our knowledge, this report describes the first
case of symptoms of pregnant-related RCVS with symptom-
atic brain stem ischemia resolved immediately after semi-
urgent C-section, which indicates that semi-urgent C-section

can improve RCVS with symptomatic brain stem ischemia in
late pregnancy.

Stroke is a rare complication of the peripartum period, with
low incidence (34.2 per 100 000 deliveries [30, 31]) but poten-
tially devastating consequences. Previous studies estimated
that peripartum women are at a 3-fold increased risk of stroke

Figure 2: In comparison with the examination 11 months before admission (A), magnetic resonance angiographies show emergence (B) and disappearance (C and D)

of multiple stenotic changes especially in the middle cerebral arteries and in the left vertebral artery.

Figure 3: Serial magnetic resonance images (A–D) show emergence (B and C) and disappearance (C and D) of left medial pontine ischemic lesion. Upper: FLAIR,

lower: DWI.
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[31–35], with the postpartum period conferring the highest risk
of both ischemic and hemorrhagic stroke [35, 36].

The estimated incidence of pregnancy-associated stroke
was 10.2 per 100 000 deliveries in Japan [37]. Hemorrhagic
strokes were observed in 73.5% of the cases, ischemic strokes
in 24.5%, and mixed type in 2.0% [37]. Among the ischemic
strokes, 75.7% were arterial and 24.3% were venous infarctions.
The most frequent cause of arterial infarctions was RCVS [38].

In healthy adults, global CBF is maintained at ~50mL/100 g
brain tissue per minute at cerebral perfusion pressures (CPP)
between ~60 and 160mmHg [39, 40]. In settings of acute hyper-
tension when arterial pressure may rise above the cerebral
blood flow (CBF) autoregulatory range, such as in some cases of
pre-eclampsia, the increased intravascular pressures can over-
come the myogenic vasoconstriction of arteries and arterioles,
causing them to lose their ability to provide vascular resistance
[40–43]. The resulting loss of autoregulation and hyperperfusion
can lead to endothelial damage, edema and risk of brain injury
[42–46]. In our case, hyperperfusion symptoms, such as white
matter lesions or cognitive changes, were not observed clinic-
ally and radiologically. MR angiography was useful to diagnose
the RCVS. Although hypertensive encephalopathy and cerebral
infarction have been reported in a few individual case reports
[47], brain stem ischemia/infarction has not been described
clinically and/or radiologically to the best of our knowledge.

Taking past medical history of the patient into consider-
ation, her pontine ischemia/infarction is due to not only RCVS
but also cerebrovascular risk factors, such as hypertension, DM
and the previous medullar infarction. Although her brain stem
ischemic symptoms were transient, she clearly had a small
pontine infarction.

In this case, we attribute the pontine infarction to headache-
free RCVS. RCVS in our case may overlap pre-eclampsia in a
broad sense. they are not mutually exclusive and can occur
together. The most frequent mode of delivery for women suffer-
ing from pre-eclampsia is elective C-section; however, neonates
delivered by emergency C-section did not show an adverse
neonatal outcome [48]. Through our practical experience,
timely C-section is an effective and safe treatment of RCVS
with progressive ischemic stroke at late pregnancy.

Clinicians should keep in mind the possibility of RCVS if
they encounter sudden-onset brain stem symptoms in a preg-
nant woman despite lack of headaches, because early interven-
tion can lead to favorable outcome in RCVS during pregnancy.

ACNOWLEDGEMENTS
The authors thank the patient for contributions.

CONFLICT OF INTEREST STATEMENT
The author declared no potential conflicts of interest with
respect to the research, authorship and/or publication of this
article.

FUNDING
This research received no specific grant from any funding
agency in the public, commercial or not-for-profit sectors.

ETHICAL APPROVAL
Informed consent was obtained from the patient after dis-
charge, in order to anonymously use the medical data for

scientific purpose and all information reported generally with-
out mentioning patient’s name.

REFERENCES
1. Ducros A, Boukobza M, Porcher R, Sarov M, Valade D,

Bousser MG. The clinical and radiological spectrum of
reversible cerebral vasoconstriction syndrome: a prospect-
ive series of 67 patients. Brain 2007;130:3091–101.

2. Chen SP, Fuh JL, Wang SJ, Chang FC, Lirng JF, Fang YC, et al.
Magnetic resonance angiography in reversible cerebral
vasoconstriction syndromes. Ann Neurol 2010;67:648–56.

3. Ducros A, Fiedler U, Porcher R, Boukobza M, Stapf C,
Bousser MG. Hemorrhagic manifestations of reversible cere-
bral vasoconstriction syndrome: frequency, features, and
risk factors. Stroke 2010;41:2505–11.

4. Singhal AB, Hajj-Ali RA, Topcuoglu MA, Fok J, Bena J, Yang
D, et al. Reversible cerebral vasoconstriction syndromes:
analysis of 139 cases. Arch Neurol 2011;68:1005–12.

5. Chen SP, Fuh JL, Chang FC, Lirng JF, Shia BC, Wang SJ.
Transcranial color doppler study for reversible cerebral
vasoconstriction syndromes. Ann Neurol 2008;63:751–57.

6. Snyder BD, McClelland RR. Isolated benign cerebral vascu-
litis. Arch Neurol 1978;35:612–14.

7. Serdaru M, Chiras J, Cujas M, Lhermitte F. Isolated benign
cerebral vasculitis or migrainous vasospasm? J Neurol
Neurosurg Psychiatry 1984;47:73–6.

8. Rousseaux P, Scherpereel B, Bernard MH, Guyot JF. Acute
benign cerebral angiopathy: 6 cases. Presse Med 1983;12:
2163–68. (in French).

9. Call GK, Fleming MC, Sealfon S, Levine H, Kistler JP, Fisher
CM. Reversible cerebral segmental vasoconstriction. Stroke
1988;19:1159–70.

10. Nowak DA, Rodiek SO, Henneken S, Zinner J, Schreiner R,
Fuchs HH, et al. Reversible segmental cerebral vasoconstric-
tion (Call-Fleming syndrome): are calcium channel inhibi-
tors a potential treatment option? Cephalalgia 2003;23:
218–22.

11. Razavi M, Bendixen B, Maley JE, Shoaib M, Zargarian M,
Razavi B, et al. CNS pseudovasculitis in a patient with pheo-
chromocytoma. Neurology 1999;52:1088–90.

12. Calabrese LH, Gragg LA, Furlan AJ. Benign angiopathy: a dis-
tinct subset of angiographically defined primary angiitis of
the central nervous system. J Rheumatol 1993;20:2046–50.

13. Hajj-Ali RA, Furlan A, Abou-Chebel A, Calabrese LH. Benign
angiopathy of the central nervous system: cohort of 16
patients with clinical course and long-term followup.
Arthritis Rheum 2002;47:662–69.

14. Singhal AB. Postpartum angiopathy with reversible poster-
ior leukoencephalopathy. Arch Neurol 2004;61:411–16.

15. Jackson M, Lennox G, Jaspan T, Jefferson D. Migraine angii-
tis precipitated by sex headache and leading to watershed
infarction. Cephalalgia 1993;13:427–30.

16. Lu SR, Liao YC, Fuh JL, Lirng JF, Wang SJ. Nimodipine for
treatment of primary thunderclap headache. Neurology
2004;62:1414–16.

17. Geocadin RG, Razumovsky AY, Wityk RJ, Bhardwaj A,
Ulatowski JA. Intracerebral hemorrhage and postpartum
cerebral vasculopathy. J Neurol Sci 2002;205:29–34.

18. Worrall BB, Phillips CD, Henderson KK. Herbal energy
drinks, phenylpropanoid compounds, and cerebral vasculo-
pathy. Neurology 2005;65:1137–38.

432 | C. Kasuya et al.



19. Marshall N, Maclaurin WA, Koulouris G. MRA captures
vasospasm in fatal migrainous infarction. Headache 2007;47:
280–83.

20. Miller TR, Shivashankar R, Mossa-Basha M, Gandhi D.
Reversible cerebral vasoconstriction syndrome, Part 1: epi-
demiology, pathogenesis, and clinical course. AJNR Am J
Neuroradiol 2015;36:1392–9.

21. Miller TR, Shivashankar R, Mossa-Basha M, Gandhi D.
Reversible cerebral vasoconstriction syndrome, Part 2: diag-
nostic work-up, imaging evaluation, and differential diag-
nosis. AJNR Am J Neuroradiol 2015;36:1580–8.

22. Calic Z, Cappelen-Smith C, Zagami AS. Reversible cerebral
vasoconstriction syndrome. Intern Med J 2015;45:599–608.

23. Ducros A. Reversible cerebral vasoconstriction syndrome.
Handb Clin Neurol 2014;121:1725–41.

24. Lee R, Ramadan H, Bamford J. Reversible cerebral vasocon-
striction syndrome. J R Coll Physicians Edinb 2013;43:225–8.

25. Ducros A. Reversible cerebral vasoconstriction syndrome.
Lancet Neurol 2012;11:906–17.

26. Chen SP, Fuh JL, Wang SJ. Reversible cerebral vasoconstric-
tion syndrome: current and future perspectives. Expert Rev
Neurother 2011;11:1265–76.

27. Sattar A, Manousakis G, Jensen MB. Systematic review of
reversible cerebral vasoconstriction syndrome. Expert Rev
Cardiovasc Ther 2010;8:1417–21.

28. Ducros A, Bousser MG. Reversible cerebral vasoconstriction
syndrome. Pract Neurol 2009;9:256–67.

29. Cozzolino M, Bianchi C, Mariani G, Marchi L, Fambrini M,
Mecacci F. Therapy and differential diagnosis of posterior
reversible encephalopathy syndrome (PRES) during preg-
nancy and postpartum. Arch Gynecol Obstet 2015;292:
1217–23.

30. Bushnell C, McCullough LD, Awad IA, Chireau MV, Fedder
WN, Furie KL, et al, American Heart AssociationStroke
Council; Council on Cardiovascular and Stroke Nursing;
Council on Clinical Cardiology; Council on Epidemiology
and Prevention; Council for High Blood Pressure Research.
American Heart Association Stroke Council; Council on
Cardiovascular and Stroke Nursing; Council on Clinical
Cardiology; Council on Epidemiology and Prevention;
Council for High Blood Pressure Research. Guidelines for
the prevention of stroke in women: a statement for health-
care professionals from the American Heart Association/
American Stroke Association. Stroke 2014;45:1545–88.

31. James AH, Bushnell CD, Jamison MG, Myers ER. Incidence
and risk factors for stroke in pregnancy and the puerper-
ium. Obstet Gynecol 2005;106:509–16.

32. Petitti DB, Sidney S, Quesenberry CP, Bernstein A. Incidence
of stroke and myocardial infarction in women of reproduct-
ive age. Stroke 1997;28:280–3.

33. Grear KE, Bushnell CD. Stroke and pregnancy: clinical pres-
entation, evaluation, treatment, and epidemiology. Clin
Obstet Gynecol 2013;56:350–9.

34. Kittner SJ, Stern BJ, Feeser BR, Hebel JR, Nagey DA, Buchholz
DW, et al. Pregnancy and the risk of stroke. N Engl J Med
1996;335:768–74.

35. Jaigobin C, Silver FL. Stroke and pregnancy. Stroke 2000;31:
2948–2951.

36. Hovsepian DA, Sriram N, Kamel H, Fink ME, Navi BB. Acute
cerebrovascular disease occurring after hospital discharge
for labor and delivery. Stroke 2014;45:1947–50.

37. Yoshida K, Takahashi JC, Takenobu Y, Suzuki N, Ogawa A,
Miyamoto S. Strokes associated with pregnancy and puer-
perium: a nationwide study by the Japan Stroke Society.
Stroke 2017;48:276–82.

38. Kurth T, Schürks M, Logroscino G, Gaziano JM, Buring JE.
Migraine, vascular risk, and cardiovascular events in
women: prospective cohort study. Br Med J 2008;337:a636.

39. Phillips SJ, Whisnant JP. Hypertension and the brain. The
National High Blood Pressure Education Program. Arch
Intern Med 1992;152:938–45.

40. Busija DW, Heistad DD. Factors involved in the physio-
logical regulation of the cerebral circulation. Rev Physiol
Biochem Pharmacol 1984;101:161–211.

41. Johansson B, Li CL, Olsson Y, Klatzo I. The effect of acute
arterial hypertension on the blood-brain barrier to protein
tracers. Acta Neuropathol 1970;16:117–24.

42. Kontos HA, Wei EP, Navari RM, Levasseur JE, Rosenblum
WI, Patterson JL, et al. Responses of cerebral arteries and
arterioles to acute hypotension and hypertension. Am J
Physiol 1978;234:H371–383.

43. Kontos HA, Wei EP, Dietrich WD, Navari RM, Povlishock JT,
Ghatak NR, et al. Mechanism of cerebral arteriolar abnor-
malities after acute hypertension. Am J Physiol 1981;240:
H511–527.

44. Schwartz RB, Feske SK, Polak JF, DeGirolami U, Iaia A,
Beckner KM, et al. Preeclampsia-eclampsia: clinical and neu-
roradiographic correlates and insights into the pathogenesis
of hypertensive encephalopathy. Radiology 2000;217:371–6.

45. Zunker P, Happe S, Georgiadis AL, Louwen F, Georgiadis D,
Ringelstein EB, et al. Maternal cerebral hemodynamics in
pregnancy-related hypertension. A prospective transcranial
Doppler study. Ultrasound Obstet Gynecol 2000;16:179–87.

46. Paulson OB. Blood-brain barrier, brain metabolism and cere-
bral blood flow. Eur Neuropsychopharmacol 2002;12:495–501.

47. Edvardsson B. Hypertensive encephalopathy and cerebral
infarction. Springerplus 2014;3:741.

48. Pacher J, Brix E, Lehner R. The mode of delivery in patients
with preeclampsia at term subject to elective or emergency
Cesarean section. Arch Gynecol Obstet 2014;289:263–7.

A headache-free reversible cerebral vasoconstriction syndrome at late pregnancy | 433


	A headache-free reversible cerebral vasoconstriction syndrome (RCVS) with symptomatic brain stem ischemia at late pregnancy...
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	ACNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	FUNDING
	ETHICAL APPROVAL
	REFERENCES


