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a b s t r a c t 

The bloomy rind sign, characterized by band-like abnormalities along the surface of the 

brainstem on magnetic resonance imaging without contrast enhancement, has been con- 

sidered a specific imaging marker for leptomeningeal metastasis from lung adenocarci- 

noma. In this study, we describe the case of an 85-year-old male with a 3-week history 

of headache, fever, and progressive cognitive impairment. The patient was diagnosed with 

varicella-zoster virus brainstem meningoencephalitis and magnetic resonance imaging re- 

vealed hyperintensities along the brainstem surface on fluid-attenuated inversion recovery 

and diffusion-weighted imaging that mimicked a bloomy rind sign. However, the patient 

showed no signs of lung cancer or meningeal carcinomatosis. This case suggests that the 

bloomy rind sign is not exclusive to leptomeningeal metastasis but can also be observed in 

other conditions, such as central nervous system infections. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

The varicella-zoster virus (VZV) is a human alphaherpes virus
that causes chickenpox and shingles. More than 90% of adults
have been infected with the VZV and are at risk for her-
pes zoster [ 1 ]. Although herpes zoster is characterized by a
vesicular rash with a unilateral and dermatomal distribution
with pain, 44% of VZV infections associated with central ner-
Abbreviations: CNS, central nervous system; CSF, cerebrospinal fluid
sion recovery; MRI, magnetic resonance imaging; VZV, varicella-zoster 
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vous system (CNS) complications have no cutaneous lesions
[ 2 ]. The virus can affect the CNS and manifests as meningi-
tis, meningoencephalitis, or vasculopathy [ 3–5 ]. Major imaging
findings include hyperintense areas on T2-weighted imaging,
meningeal enhancement, and hemorrhage [ 3 ,5 ,6 ]. Early diag-
nosis is critical to prevent serious complications. However, the
sensitivity of imaging for detecting VZV meningitis and or
meningoencephalitis is low: Yan et al . reported that abnormal
magnetic resonance imaging (MRI) findings were detected in
; DWI, diffusion-weighted imaging; FLAIR, fluid-attenuated inver- 
virus. 
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only 3 of 43 (7.0%) patients with VZV meningitis and or menin-
goencephalitis [ 3 ]. 

The bloomy rind sign presents as band-like abnor-
mal hyperintensities along the brainstem surface on fluid-
attenuated inversion recovery (FLAIR) and diffusion-weighted
imaging (DWI) without contrast enhancement. Although rare,
this sign is a characteristic imaging marker of leptomeningeal
metastasis from lung adenocarcinoma. In this report, we de-
scribe the case of an 85-year-old male with VZV brainstem
meningoencephalitis who presented with a bloomy rind sign.

Case report 

An 85-year-old male was referred to our hospital with a 3-
week history of headache, fever, and progressive cognitive im-
pairment. He had a history of lingual cancer in his fifties. No
cutaneous lesions were observed on physical examination.
Neurological evaluation revealed signs of dysarthria and pos-
itive bilateral Babinski signs. Laboratory findings included el-
evated serum C-reactive protein (19.2 mg/dL; normal range:
0.00–0.14 mg/dL), pleocytosis of the cerebrospinal fluid (CSF;
120 cells/ μL; normal range: 0–5 cells/ μL), and elevated CSF pro-
tein levels (385.6 mg/dL; normal range: 8–43 mg/dL). Cytolog-
ical analysis of the CSF and imaging studies, including chest
and abdominal computed tomography, revealed no evidence
of malignancy. 

On MRI, FLAIR imaging revealed abnormal hyperintensity
in the left middle cerebellar peduncle, indicative of brainstem
Fig. 1 – Magnetic resonance imaging shows band-like hyperinten
inversion recovery (FLAIR). (A) and (B) show FLAIR hyperintensity
(arrows). (C) and (D) show FLAIR hyperintensity on the anterior s
peduncle (arrows). FLAIR imaging also shows hyperintensity in t
complication of varicella-zoster virus vasculopathy (arrowheads)
the anterior surface of the pons and (F) shows the low apparent 
the images in (E) and (F) were captured at the same level as that 
gadolinium contrast-enhanced T1-weighted imaging; the image
T2∗-weighted imaging shows hypointensity on the anterior surf
complication of varicella-zoster virus vasculopathy (arrows). 
encephalitis. Additionally, band-like hyperintensity along the
brainstem surface was noted. DWI also displayed restricted
diffusion on the brainstem surface, the so-called bloomy rind
sign. No ischemic or hemorrhagic changes were observed. A
multiplex polymerase PCR test of the CSF was positive for
VZV. CSF examination also revealed elevated anti-VZV IgG an-
tibody levels (enzyme immunoassay, 569 IU/mL; normal range:
0.0–0.2 IU/mL) and an elevated VZV-IgG index (11.0; normal
range: 0.0–2.0). Repeated CSF cytology showed no evidence
of malignancy. Based on these results, the patient was diag-
nosed with VZV meningoencephalitis and administered an-
tiviral treatment and steroid therapy. Seven days later, follow-
up MRI demonstrated a more pronounced FLAIR hyperinten-
sity along the brainstem ( Figs. 1 A–D), and DWI and an ap-
parent diffusion coefficient map also displayed restricted dif-
fusion on the brainstem surface ( Figs. 1 E and F). However,
gadolinium contrast-enhanced T1-weighted imaging revealed
no leptomeningeal enhancement ( Fig. 1 G). DWI hyperintensity
on the left side of the pons and hypointensity on T2∗-weighted
imaging in the brainstem ( Fig. 1 H) were suggestive of brain-
stem infarction and hemorrhage, consistent with VZV vascu-
lopathy. 

Despite undergoing 1 month of antiviral treatment and 2
courses of steroid pulse therapy, the patient did not fully re-
cover and his clinical symptoms remained. During this pe-
riod, chest computed tomography showed complications of
aspiration pneumonitis but no signs of lung cancer. Two
months later, the follow-up MRI examination showed per-
sistent FLAIR hyperintensity and restricted diffusion along
the surface of the brainstem ( Figs. 2 A–C), although the FLAIR
sity along the surface of the brainstem on fluid attenuated 

 on the anterior and ventrolateral surfaces of the midbrain 

urface of the pons and along the anterolateral cerebellar 
he pons and left middle cerebellar peduncle indicating a 
. (E) shows diffusion-weighted imaging hyperintensity on 

diffusion coefficient map of the pontine surface (arrows); 
in (C). (G) No contrast enhancement is present on 

 in (G) was captured at the same level as that in (D). (H) 
ace of the pons and left cisterna ambiens indicating a 
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Fig. 2 – Two-month follow-up magnetic resonance imaging findings. The continued presence of the band-like hyperintensity 

along the surface of the brainstem is shown on fluid attenuated inversion recovery (A, arrows), diffusion-weighted imaging 
(B, arrows), and low apparent diffusion coefficient map (C, arrows). However, the fluid attenuated inversion recovery 

hyperintensity in the pons and left cerebellar peduncle has disappeared, indicating improvement of the encephalitis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

hyperintensity in the pons and left cerebellar peduncle had
disappeared. These changes indicated improvement of the
encephalitis. 

Discussion 

We present a case of VZV meningoencephalitis character-
ized by hyperintensity on FLAIR imaging and DWI along the
brainstem surface without contrast enhancement. Mitsuya et
al . first reported this feature, which they observed in 11 of
142 (7.7%) patients with leptomeningeal metastasis, predom-
inantly in those with lung adenocarcinoma with EGFR muta-
tions [ 7 ]. To the best of our knowledge, all relevant previously
reported cases described this sign as being associated with
meningeal metastasis from lung adenocarcinoma [ 8 ,9 ]. 

The pathophysiological mechanism underlying the bloomy
rind sign remains unclear. The distribution of the lesion did
not follow the typical blood supply of the brainstem; therefore,
explaining the lesion as an infarction is difficult. It is postu-
lated to result from tumor invasion along the brain surface or
microinfarction secondary to vascular injury caused by tumor
infiltration [ 10 ]. Although the underlying mechanism leading
to the bloomy rind sign in the current case of CNS VZV in-
fection remains unclear, we propose 2 reasons. First, it may
be due to inflammatory cell infiltration within the subarach-
noid and subpial spaces of the brainstem. However, it is dif-
ficult to explain the lack of contrast enhancement. Second,
VZV infection may cause microinfarction of the brainstem and
consequent vessel regression, leading to reduced contrast en-
hancement. VZV can occasionally cause CNS vasculitis or vas-
culopathy, affecting both large and small blood vessels [ 4 ,5 ].
Hence, the involvement of small vessels, such as the pial ar-
teries of the brainstem, may cause these MRI abnormalities. 

Conclusion 

This case report describes a patient with VZV brainstem
meningoencephalitis in which the bloomy rind sign was de-
tected, mimicking leptomeningeal metastasis from lung ade-
nocarcinoma. This case suggests that the bloomy rind sign is
not exclusive to leptomeningeal metastasis but can also be
observed in other conditions, such as central nervous system
infections. 

Patient consent 

Written and informed consent was obtained from the patient.
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