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Magnetic resonance imaging in the differential diagnosis
of infectious and inflammatory conus medullaris lesons’

Diagndstico diferencial das lesées inflamatdrias e infecciosas do cone medular utilizando a ressonéancia
magnética

Gustavo Balthazar da Silveira Carvalho®, Gabriel Barbosa Sandim?, Luis Antonio Tobaru Tibana?,
Franklin Freitas Tertulino, Marcos Hideki Idagawa?, Nitamar Abdala®

The conus medullaris is frequently affected by inflammatory and infectious lesions which many times are hardly
differentiated because of the similarity of their clinical history and physical examination among the different etiologies.
Magnetic resonance imaging presents high sensitivity in the detection of these lesions and plays a relevant role in the
diagnosis as well as in the evolutive control of the condition. The present pictorial essay with selected cases from the
archives of the authors’ institution is aimed at demonstrating imaging findings which might help in the diagnosis of a
specific etiology amongst inflammatory an infectious conditions and in the differentiation with diseases of neoplastic
and vascular etiologies, for example. Findings such as enhancement pattern, presence of cysts, edema and involvement
of other regjons of the central nervous system are important for this differentiation, and may define a specific etiology
as associated with clinical and laboratory tests findings.
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0 cone medular é frequentemente acometido por lesdes de etiologia inflamatdria e infecciosa, muitas vezes de dificil
diferenciagao devido a histéria clinica e exame fisico semelhantes entre as diversas entidades. A ressonancia magné-
tica apresenta alta sensibilidade na deteccdo de lesdes no cone medular e tem importante papel no diagnéstico e
controle evolutivo. Este ensaio iconografico com casos selecionados dos arquivos do nosso servigo tem como objetivo
demonstrar achados de imagem que possam auxiliar no diagnéstico de uma etiologia especifica entre as doengas
inflamatoérias e infecciosas e na diferenciacdo com doencas de outras etiologias como neoplasias e causas vascula-
res. Caracteristicas como padrao de realce, presenga de cistos, edema, além do acometimento de outras regides do
sistema nervoso central sdo importantes para esta diferenciacdo, podendo definir uma etiologia especifica quando
associadas ao quadro clinico e laboratorial.
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INTRODUCTION

The conus medullarisis a site of fre-
quent involvement by lesions of inflamma:
tory or infectiousetiology, generally estab-
lished by hematogenous spread, but aso
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disseminated through the cerebrospinal
fluid or by meningeal or vertebral exten-
sion. Cases of neoplastic and vascular eti-
ologies may present similar clinical signs.
Many times, the clinical history and physi-
cal examination may be not sufficient to
determine a specific cause because of in-
terposition of symptoms™.

Magnetic resonance imaging (MRI)
plays arelevant role in the diagnosis and
differentiation as well as in the evolutive
follow-up of such lesions. Such imaging
method is highly sensitive and many times
allowsthe differentiation with of other eti-
ologies such as neoplasms and vascular
diseases™, However the specificity of this
method is limited for differentiating be-
tween inflammatory etiologies. But some
imaging findingsin association with clini-
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cal and laboratory findings may lead to a
more accurate diagnosis™®. The knowl-
edge of such conditions and their presen-
tations is fundamental for radiologists.

The present study isaimed at approach-
ing thefindingsrelated to conusmedullaris
lesions of inflammatory and infectious eti-
ologies. For such purpose, theauthorshave
selected images of individual cases in the
files of their institution, demonstrating
findings which may be useful to differen-
tiate among the severa etiologies.

MEDULLARY SCHISTOSOMIASIS

Schistosomiasisisendemicin Brazil. Its
most frequent ectopic presentation — med-
ullary schistosomiasis—, is considered the
most common cause of non-traumatic and
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non-neoplastic myelitis®. Itisbelieved that
theinvolvement of the central nervoussys-
tem (CNS) occurs by means of retrograde
flow through the Batson venous plexus,
which is valveless. Schistosoma mansoni
eggs are large and spiculated, impairing
their progression through the CNS. For that
reason, the conus medullaris is the most
frequent presentation site and encephalic
involvement israrewith thisspecies®. The
clinical picture is that of acute/subacute
myelopathy, characterized by pain and
weakness of the lower limbs, loss of bowel
and bladder sphincter control, besides
changes in sensitive and sexual reflexes®
® MRI generally identifies a conus
medullaris expansion, with hyposignal on
T1-weighted, hypersignal on T2-weighted
images and contrast-enhancement at the
granuloma site. Thisfinding may simulate
a neoplastic lesion. A linear and nodular
enhancement pattern with an “arborized”
appearance is considered to be character-
istic, and although it is not present in all
cases, isastrong indication for the diagno-
sis of neuroschistosomiasis (Figure 1)©.

NEUROCYSTICERCOSIS

Cysticercosisisthe most common para-
siticinfection of the CNS. Theintracrania
presentation ismost frequently found. Ver-
tebral canal involvement israre, represent-
ing only 2% to 5% of total neurocysticer-
cosis cases. Leptomeningeal neurocysti-
cercosisis the most common presentation,
affecting the subarachnoid space by means
of intracranial migration. Intramedullary
involvement israrely observed and occurs
generally in the thoracic segment®?,

In medullary neurocysticercosis, the
clinical picture depends on the compres-
sion and edema mechanisms, aswell ason
theinflammatory response. It may beeither
asymptomatic or present signs and symp-
toms of myelopathy, including radiating
pain, flaccid or spastic paresthesia, and
neurogenic bladder®"®),

MRI is the method of choice for the
study of medullary neurocysticercosis and
shows cysts with similar signal to that of
the cephal orachidian fluid, with hyposigna
on T1-weighted and hypersignal on T2-
weighted images (Figure 2). The scolex is
represented by an eccentric nodule near the
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Figure 1. Twelve-year-old child diagnosed with neuroschistosomiasis. Sagittal MRI T2-weighted sequences
(A), remarkable, central hypersignal with ill defined limits (arrow), besides volumetric increase of the conus
medullaris obliterating the anterior and posterior CSF column. The contrast-enhanced T1-weighted se-
quence demonstrates heterogeneous enhancement with an “arborized” pattern (arrow in B).

Figure 2. Sagijttal (A) and axial (B) T2-weighted images showing multiple cyst-like images in close con-
tact with the conus medullaris and cauda equina roots (arrows). Neurocysticercosis diagnosis was later

confirmed.

cyst wall, and itsidentification is diagnos-
tic. In cystswith some degree of degenera-
tion, peripheral postcontrast enhancement
can be observed™®),

TUBERCULOSIS

Involvement of the CNS occurs in ap-
proximately 10-15% of all infections by
tuberculosis. Intramedullary tuberculoma
isararefinding, occurring in approximately

2% of cases of neurotuberculosis, with or
without association with pulmonary in-
volvement. Theclinica presentationisgen-
erally subacute, with a variable picture of
muscle weakness, paraparesis or quadripa-
resis. Constitutional symptoms such asfe-
ver and weight |ossmay not be present®19,
At the disease onset, theinflammatory pro-
cesswith ill defined edema predominates.
After formation of the granuloma, the le-
sionsbecome more defined, generally with
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hyposignal on T1-weighted images and
is0- to hypersignal on T2-weighted images.
There is postcontrast enhancement, being
such enhancement nodular and heteroge-
neous or annular and peripheral depending
on the presence or not of caseous necrosis
(Figure 3)19, In immunocompromised
patients, thefinding of nodular lesionswith
nodular or peripheral enhancement may
also be observed in cases of toxoplasmo-
sisor fungal infections, but such conditions
are extremely rare™13,

MRI in the differential diagnosis of inflammatory conus medullaris lesions

ACUTE TRANSVERSE MYELITIS

Idiopathic acutetransverse myelitisgen-
eraly refers to a single phased, acute or
subacute inflammatory process, without
defined etiology, which develops with bi-
lateral motor and sensitive deficit, some-
times with autonomic dysfunction. Ap-
proximately one third of the patients re-
cover completely, one third remain with
moderate sequels, and one third maintain
severe dysfunction®4,

Figure 3. Immunocompromised patient diagnosed with neurotuberculosis. Sagittal MRI identify the pres-
ence of a nodular lesion with peripheral hyposignal and centrally located hypersignal on T2-weighted (arrow
on A), besides adjacent edema presenting peripheral annular post-contrast enhancement (arrow on B).

Several conditions may present similar
clinical signs, such as infectious, vascular
and demyelinating diseases and actinic le-
sions. Therefore, the final diagnosis of id-
iopathic acute transverse myelitis depends
on the investigation and ruling out of a
possible identifiable etiology*¥. The in-
clusion criteriafor such diagnosis comprise
motor/sensitive deficits or autonomic dys-
function attributed to the spinal cord, iden-
tifiablelevel of sensitivity, absence of com-
pressive cause, medullary inflammatory
process demonstrated by pleocytosis or
increase in 1gG in the cephalorachidian
fluid, or post-gadolinium injection en-
hancement at MRI, with worsening peak in
4 hoursto 21 days after the symptoms on-
set. The exclusion criteria are history of
local radiation, evidence of collagen dis-
ease, syphilis, Lyme disease, HIV, HTLV
and other viral etiologies, vascular dis-
eases, lesions suggestive of multiple scle-
rosis or optic neuritis'®®.

Findings at MRI are variable, most fre-
quently affecting thoracic segments, and
least frequently the conus medullaris. A
centrally located hypersignal isobserved on
T2-weighted images, with or without post-
contrast enhancement (Figure 4). Increase
in the spinal cord caliber, mimicking neo-
plastic lesion, may be observed@>19),

In the suspicion of amyelinating etiol-
ogy, further investigation should be under-
taken in search of other lesionsin the re-

Figure 4. A 37-year-old patient with a history of sudden weakness in the lower limbs. In the conus medullaris region, central hypersignal is observed on T2-
weighted images, without significant increase in the spinal cord diameter on the sagittal (A) and axial (B) planes, besides heterogeneous and speckled post-
contrast enhancement (arrow on C). Specific etiology was not confirmed, and the diagnosis of idiopathic transverse myelitis prevailed, with favorable clinical

progression, with no sequel.
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maining medullary and intracranial seg-
ments, besides investigation for optical
neuritis, in suspected cases. Approximately
90% of the patients with medullary lesions
associated to multiple sclerosis present in-
tracranial foci of demyelination®®. Usu-
ally, medullary lesions related to multiple
sclerosis are peripherally located and with
an extent of lessthan two vertebral bodies,
while optic neuromyelitis presents lesions
that extend for more than three vertebral
bodies, with sharp hyposignal on T1-
weighted images and greater association
with medullary atrophy™?.

VIRAL MYELITIS

Herpesvirus, enterovirusand retrovirus
(HIV) are some of the viral agents most
frequently causing myelitis. The presenta-
tionsare very similar to each other and the
etiological diagnosisis only confirmed by
means of laboratory tests.

The clinical diagnosis of the infection
by herpes zoster ismany times difficult, as
only one third of the patients present the
typical skinlesion. Myelitisisarare mani-
festation of the infection by herpes zoster
and generally occurs after reactivation of
a latent infection. In cases where a con-
comitant skin lesion is present, the medul-
lary level corresponds to the affected der-
matome®19),

Thepresentation at MRI varies, ranging
fromsingleor multiplelesions, with or with-
out postcontrast enhancement (Figure 5)\9),

MRI in the differential diagnosis of inflammatory conus medullaris lesions

Myelitisrelated to HIV occursin 5% to
8% of patients with acquired immunode-
ficiency syndrome, generally in association
with a severe encephalic involvement®.

The HTLV-1isassociated to a progres-
sive presentation of spastic paraparesis.
Themost affected medullary segment isthe
thoracic one and there may be association
with medullary atrophy, besideslesionsin
the encephalic white matter®.

The infection by cytomegalovirus
causes polyradiculomyelitis which fre-
quently involves the conus medullaris and
cauda equinaroots, represented at MRI by
contrast-enhanced, clumped and thickened
nerve roots, a finding compatible with
arachnoiditis®.

SARCOIDOSIS

Neurosarcoidosis is a rare condition
which occurs in approximately 5% of the
cases of systemic sarcoidosis®? and may
affect any part of the CNS?2. Medullary in-
volvement affectionisrarely observed, and
generally presents a subacute or chronic
course. The symptoms are varied and gen-
erdly are followed by pain, with possible
occurrence of motor and sensitive deficits.
The diagnosis of neurosarcoidosis repre-
sents a challenge in the clinical practice.
Correlation with laboratory testsand imag-
ing findingsis essential 2. At MR, fre-
quently multipleand centrally located, het-
erogeneoudy contrast-enhanced lesionsare
observed with hypersignal on T2-weighted

sequences. There may be fusiform medul-
lary expansion. For patientswith acompat-
ible clinical condition, in the presence of
pia enhancement beyond the intramedul-
lary lesions, medullary sarcoidosismust be
included among the differential diagnoses
(Figure6). Thelesionstend to regresswith
the utilization of corticoids, generaly af-
ter clinical improvement(®22425),

CONCLUSION

MRI isthe method of choicein the ap-
proach to myelitis. In the present study, the
authors have attempted to describe some
relevant imaging findings of inflammatory
conus medullaris diseases which can dif-
ferentiate them from neoplastic or vascu-
lar lesions, while suggesting aspecific etio-
logic agent.

Thetype of contrast-enhancement must
be carefully evaluated. The “arborized”
pattern is typical of neuroschistosomiasis,
while a peripheral annular enhancement
may be present in cases of granulomatous
lesions such as in tuberculosis and toxo-
plasmosis. In the presence of cysts, the di-
agnosis of cysticercosis should be consid-
ered, and may be confirmed by the identi-
fication of the scolex. The differentiation
amongst the several vird etiologiesby MRI
alone s difficult, and association of imag-
ing findings with clinical and laboratory
findingsisnecessary. Finally, acomprehen-
sive evaluation of thewhole neuroaxis may
be useful in the definition of a specific eti-

Figure 5. Patient with herpes-related myelitis, with no association with skin lesions. MRI demonstrates intense, central hypersignal on sagjttal (A) and axial (B)
T2-weighted sequence, with finely heterogeneous post-contrast enhancement (arrow on C).

54

Radiol Bras. 2013 Jan/Fev;46(1):51-55



Carvalho GBS et al.

Figure 6. MRI study of a patient diagnosed with neurosarcoidosis, showing a slight increase of the conus medullaris on sagittal (A) T2-weighted sequence, with

Al
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no alteration in central signal, with post-contrast pial and radicular enhancement (arrows on B and C).

ology, since in many cases there is con-
comitant intracranial involvement.
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