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Engorgement of deep medullary veins

as a key diagnostic MRI feature of
neurosarcoidosis in an adult man:

an unusual presentation of neurosarcoidosis

Krunoslav Budimir!, Ivan Adamec"?, Barbara Barun'?, Mario Habek!?,
Magdalena Krbot Skori¢"?, David Ozreti¢"*, Tereza Gabeli¢'*

ABSTRACT - Objectives: The objective of this paper is to present our diagnostic pathway in patients with a
non-specific presentation of neurosarcoidosis (NS) without other systemic manifestations specific to sar-
coidosis, with an emphasis on the role of magnetic resonance imaging (MRI). Case description: A 39-year-old
patient who has been suffering from incontinence and paresthesia of the extremities for six years was sub-
jected to numerous tests, including ophthalmological, radiological, neurological, and cardiological, but with-
out clarifying the etiology of the complaints. Other anamnestic complaints during admission include insta-
bility when walking, nausea, and blurred vision. Results: Neurological examination demonstrated intention
tremor on the extremities and on a wider basis gait resembling sensory ataxia. Cerebrospinal fluid (CSF)
analysis showed an increased total number of cells, a significantly increased level of total proteins, intrathecal
synthesis of oligoclonal IgG bands, and a decreased glucose value. MRI of the brain revealed patchy T2/
FLAIR hyperintensities subcorticaly and periventricularly, along the frontal horn and in the putamen on the
left side. The enhancement of diffusely dilated medullary veins was seen on the postcontrast images. On the
SWI images, numerous small and patchy areas of signal loss were seen, which ultimately led to the diagnosis

of NS in addition to a negative broad differential diagnosis. Conclusion: Despite numerous diagnostic meth-
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ods, in many cases, MR has a key role, especially for patients with central nervous system involvement with-

out signs of systemic sarcoidosis.
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INTRODUCTION

Sarcoidosis is defined as a multisystem inflamma-
tory disease of autoimmune etiology predomi-
nantly affecting lymph nodes and lungs character-
ized by the pathognomonic formation of noncase-
ating granulomas, typically occurring in young
adults between 20 and 40 years of age (1). Neuro-
sarcoidosis (NS) refers to the involvement of the
central or peripheral nervous system, and simul-
taneous affection of CNS or PNS with other sys-
tems is estimated to be 5%-10% of all cases. Iso-
lated NS is extremely rare, with an approximated
incidence of 0.2/100 000 (2). Clinical presenta-
tions of NS vary and result from the nature and
volume of the affected tissue. The most common
clinical presentations of NS are cranial and pe-
ripheral neuropathy, hypothalamic and pituitary
involvement, pachymeningitis, leptomeningitis,
psychiatric disorders, vasculitis, and affection of
the spinal cord (3).

Diagnosis is established after an extensive diagnos-
tic work-up, including neurological examination,
neurophysiological studies, cerebrospinal fluid
analysis (CSF), and magnetic resonance imaging
(MRI) as the most important imaging modality.
Brain or nerve biopsies are important methods in
establishing pathohistological diagnosis. So far,
there are no NS specific CSF biomarkers (4).

MRI features, with obligatory contrast administra-
tion, include meningeal, leptomeningeal, and ves-
sel wall enhancement, along with brain and spinal
cord parenchymal lesions. An MRI SWI (suscepti-
bility-weighted imaging) examination is warranted
in this case due to the potential association be-
tween deep medullary vein engorgement and neu-
rosarcoidosis. Notably, recent studies have demon-
strated that medullary vein engorgement was pre-
sentin 7 out of 21 patients, with a higher prevalence
observed in the male population (5, 6).

Treatment includes corticosteroids and immuno-
suppression, and for those with severe disease or
treatment unresponsive patients, biological thera-
pies, including TNFa antagonists, are available.

CASE DESCRIPTION

A 39-year-old male patient has been referred for
occasional episodes of right-sided limb-ascending
paresthesias accompanied by nocturnal enuresis,
blurred vision, and gait instability lasting for six
years. Paresthesias appeared in irregular intervals
and in variable parts of the affected limb, lasting
never more than 30 minutes. During the patient’s
interview, he reported that his father has lung-af-
fecting sarcoidosis.

There were no comorbidities present in patient’s
history. In 2017, an ophthalmologic assessment
showed bilateral temporal and upper quadrant vis-
ual field defects due to blurred vision. The same
year, a neurological examination revealed the in-
tentional tremor with an ataxic wide-based gait.
EEG, carotid Doppler ultrasound, and electromy-
oneurography (EMNG) findings were normal with
a negative Fabry disease test. Initial brain MRI re-
vealed an oval 11 mm lesion in the basal ganglia
region corresponding primarily to a subacute vas-
cular lesion. Following MR angiography excluded
aneurysmal dilatation and stenosis. Due to the
worsening of the aforementioned difficulties, the
patient underwent a new diagnostic work-up in
2022. Chest x-ray findings and chest multi-slice
computer tomography (MSCT), were inconclusive
with doubtful left hilar lymphadenopathy. In De-
cember 2022, CSF analysis demonstrated increased
total cell count (107, out of which 91 were small
lymphocytes), significantly elevated levels of total
proteins (1,55 g/L), intrathecal oligoclonal band
synthesis, and slightly decreased levels of glucose
(2,10 mmol/L). In addition, CSF analysis ruled out
Borrelia burgdorferi, Listeria, Morbillivirus, Rubel-
la, VZV, and HSV1 infection and showed elevated
intrathecal chitotriosidase levels (CSF to serum
chitotriosidase ratio Q 3,30). This was the only spi-
nal tap that was performed and analysis of flow cy-
tometry in CSF was not done. Autonomic nervous
system testing was normal and EMNG did not re-
veal signs of polyneuropathy and serum calcium,
chitotriosidase and angiotensin-converting en-
zyme (ACE) were normal. MRI depicted subcorti-
cal and periventricular areas of increased T2 fluid-
attenuated inversion recovery (FLAIR) signal in-
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Fig. 1. a) SWI MR shows multiple small subcortical areas of signal loss corresponding to microhemorrhage-related
hemosiderin deposits and engorgement of medullary veins. b) T2/FLAIR sequence shows subcortical and
periventricular hyperintensities. ¢) The contrast-enhanced T1-weighted MPRAGE sequence depicting diffusely
dilated medullary veins. d) Sagittal plane — contrast-enhanced T1-weighted MPRAGE sequence shows contrast
enhancement of the floor of the 3 ventricle.

tensity, also present on the left side around the
anterior horn of the lateral ventricle and putamen.
The postcontrast T1-weighted MPRAGE sequence
revealed diffuse dilatation of medullary veins, ac-
companied by nodular enhancement situated pre-
dominantly in the supratentorial and infratentorial
cortex as well as at the bottom of the third ventri-
cle. Multiple small areas of subcortical signal loss
were detected on the SWI sequence, located in
both cerebellar hemispheres, pons, and supraten-
torial subcortical regions consequently to micro-
hemorrhage-related hemosiderin deposits. MRI
findings are demonstrated in Figure 1.

In January 2023, the patient underwent an endo-
crine evaluation where hypogonadism was detect-

ed (total testosterone 0,2 nmol/L) following gon-
adotropic hypophysis insufficiency. All of these
findings were attributed to NS leading to the pa-
tient’s methylprednisolone-based therapy prescrip-
tion. A compressive vertebral fracture developed
in April 2023 was suspected to be a consequence of
hypogonadism and corticosteroid treatment. X-
ray finding that demonstrated compressive frac-
ture is depicted in Figure 2. Due to corticosteroids,
side-effect therapy was slowly decreased, and aza-
thioprine was introduced. In July 2023, the patient
was scheduled to undergo a brain biopsy; however,
the pre-biopsy brain MRI revealed disease remis-
sion, thereby confirming the effectiveness of the
administered therapy and the initial diagnosis.
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Fig. 2. Compressive vertebral fracture due to developed osteoporosis as a
complication of corticosteroid treatment and hypogonadism.

Consequently, the patient opted to forego the bi-
opsy procedure.

DISCUSSION

We reported a patient with an unusual presenta-
tion of NS without any specific systemic non-neu-
rological sarcoidosis characteristics in association
with negative serum biomarkers. Even though sar-
coidosis is classically considered a multisystem dis-
ease, according to recent studies, approximately
10%-20% of patients with NS do not have recog-
nizable systemic sarcoidosis (7, 8, 9). Neurosar-
coidosis-related optic neuropathy commonly af-
fects up to 35% of patients with NS and arises
through several different processes (10, 11), such
as subacute optic neuritis, optic perineuritis, or
compressive optic neuropathy. A subacute optic
neuritis, which presents identically to demyelinat-
ing optic neuritis in most respects, is after facial
nerve neuropathy, the most common form of cra-
nial neuropathy (10-14). Our patient developed
blurred vision, accompanied by bilateral temporal
and upper quadrant visual field defects, which are
suspected to be a consequence of the chiasmal in-
volvement due to infiltration of the hypothalamus
and adjacent structures. Noted by several studies,
the prevalence of peripheral neuropathy is around
10%-14% of all NS patients, usually concomitant
with central neurological disorders without neuro-
physiological proof of peripheral involvement (15,
16). In those with manifest peripheral neuropathy,
the clinical symptoms are sensorimotor or purely
sensory, and the electrophysiological investiga-
tions point to an axonal pathology predominantly,

although there may be conduction slowing, focal
conduction block, and multifocal conduction
block (15, 16). Despite normal nerve conduction
findings documented in 2017 and 2023, our pa-
tient presented with occasional symptoms of sen-
sory polyneuropathy which came along in irregu-
lar intervals lasting never more than 30 minutes.
Hypothalamic and pituitary involvement has been
verified on the first MRI performed in our center
and confirmed through hormone analysis. Gon-
adotropin and thyroid insufficiency coinciding
with diabetes insipidus are often identified during
endocrine evaluations (17, 18). Despite a radiolog-
ical response, most of these do not improve with
treatment, but complete recovery still occurs (18).
Significantly decreased levels of total testosterone
(0,2 nmol/L) were noticed in our patient which
later contributed with corticosteroids to the osteo-
porosis-related thoracic vertebral compressive
fracture. At the onset of systemic sarcoidosis, lym-
phopenia is usually noticed due to the accumula-
tion of activated T-cells at the inflammation sites
(3). Also, raised serum calcium occurs in 10% of
cases because of the upregulation of an enzyme
that converts 25 - hydroxy vitamin D to 1,25 dihy-
droxy vitamin D (3). However, none of these labo-
ratory abnormalities were found in our patient.
Furthermore, elevated levels of ACE are noticed in
60% of patients with systemic sarcoidosis, but it is
not a useful disease monitor biomarker since it
does not always rise in relapse and is not associated
with disease progression (19). A recent compara-
tive study of ACE and chitotriosidase revealed that
a raised serum chitotriosidase had a specificity of
85% in sarcoidosis (20). Not any of these serum
biomarkers were detectable in our patient which
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also makes this case unusual. Regarding CSF anal-
ysis, in a recent series of 128 patients with NS af-
fecting the CNS, the median CSF protein was 0,8
(0,19 - 8,35) g/L and raised in 76% of 89 samples.
The CSF to plasma glucose ratio was reduced in
81% of patients. Moreover, the median CSF white
cell count was 5 (0-395) cells/uL and raised in 51%
of samples. Finally, oligoclonal bands were nega-
tive in serum and CSF in 73% of this series (9,21-
23). Comparatively, our patient presented with an
increased CSF total cell count, significantly elevat-
ed levels of proteins (1,55 g/L), lower glucose levels
(2,10 mmol/L) combined with present intrathecal
oligoclonal bands, and elevated CSF to plasma chi-
totriosidase ratio Q (3,30). Meanwhile, those find-
ings are nonspecific and could be also identically
manifested in some other CNS conditions such as
multiple sclerosis (MS) or CNS infections. MRI is
the most important imaging method and in a re-
cent series, MRI findings were abnormal in 35% of
those with cranial neuropathy excluding optic
neuropathy, and 100% of those with central neuro-
logical disease (11). Performing MRI imaging with
paramagnetic contrast administration is essential
due to its capacity to provide visualization of spe-
cific pathological conditions. Meningeal enhance-
ment, which often corresponds with the site of the
disease, including affected vessel walls, can be ac-
curately evaluated through the utilization of this
technique. Furthermore, in instances of leptome-
ningeal disease, the approach proves to be invalu-
able in delineating enhancement patterns within
the adjacent cortex and white matter, thereby offer-
ing critical insights for accurate diagnosis and sub-
sequent treatment strategies. In the context of iso-
lated NS, the identification of vein wall enhance-
ment and venous engorgement can provide
invaluable diagnostic insights (6), especially in
challenging clinical cases like this one. One recent
study involving 32 patients demonstrated a sensi-
tivity of 71.4% and specificity of 92.3% for the deep
medullary vein sign which substantiates that this
MR finding effectively bridges diagnostic gaps in
the prior extensive diagnostic evaluation (24).
However, in a very recent paper, the deep medul-
lary vein sign was entirely absent in 14 patients
with confirmed NS on histopathological examina-
tion (25). This finding complicates the diagnostic
process of isolated NS, particularly when consider-
ing that venous engorgement can also be present in
certain brain neoplasms, arteriovenous malforma-
tions, venous thrombosis, or Struge-Weber syn-
drome (26). Nonetheless, in those specified condi-
tions, a favorable response to our therapy would
not be anticipated. Our patient developed multifo-

cal lesions on the T2/FLAIR sequence, multiple
areas of signal loss on the SWI sequence, and med-
ullary veins enhancement on the postcontrast T1-
weighted MPRAGE sequence. The combination of
these MRI findings, along with the patient’s re-
sponse to prescribed therapy for NS, played a piv-
otal role in confirming isolated NS.

CONCLUSION

Even though that is a rare entity, it should be kept
in mind while evaluating patients with multiple
non-specific CNS symptoms of longer duration.
Sometimes, despite many diagnostic procedures,
MRI is one of the most important methods to con-
firm our suspicion of NS.
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