Neurology Perspectives 4 (2024) 100161

e ©

de Neurologia

o

NEUROLOGY
RERSPIECIINVIES

NEUROLOGY
PERSPECTIVES

www.journals.elsevier.com/neurology-perspectives

ORIGINAL ARTICLE

Clinical characteristics of ultra-longitudinally extensive =

transverse myelitis in a Peruvian cohort

Check for
‘ updates

E. Guevara-Silva®*, C. Caparé-Zamalloa®, V. Osorio-Marcatinco?, K. Alvarez-Toledo?,

S.

Castro-Suarez

a,b

3 Centro de Investigacion Bdsica en Demencias y Enfermedades Desmielinizantes del Sistema Nervioso Central, Departamento de
Investigacion, Docencia y Atencion Especializada en Neurologia de la Conducta, Instituto Nacional de Ciencias Neuroldgicas, Lima,
Peru
b Global Brain Health Institute, University of California, San Francisco, CA, United States

Received 19 July 2023; accepted 3 March 2024

KEYWORDS
Anti-MOG antibody;
Aquaporin-4 antibody;
Longitudinally
extensive transverse
myelitis;
Ultra-longitudinally
extensive transverse
myelitis;
Neuromyelitis optica
spectrum disorder

PALABRAS CLAVE
Anticuerpo
antiaquaporina-4;
Anticuerpo anti MOG;
Mielitis longitudinal
extensa;

Abstract

Introduction: Ultra-longitudinally extensive transverse myelitis (ULETM) is defined as an
inflammatory lesion involving 10 or more spinal cord segments. The aim of our study is to
describe the clinical and radiological features of this atypical form of myelitis.

Methods: We conducted a descriptive cross-sectional study of clinical data from 57 patients
older than 18 years diagnosed with longitudinally extensive transverse myelitis. Nineteen cases
were classified as ULETM.

Results: Twelve of the 19 patients were women, age ranged between 18 and 76 years, and the
main aetiology was neuromyelitis optica spectrum disorder (8 patients), followed by anti-MOG
antibody myelitis (3 patients). The main region involved was at cervical-thoracic spinal cord.
Two patients presented complete spinal cord lesion.

Conclusions: Our results are consistent with previous reports suggesting that neuromyelitis
optica spectrum disorder remains the main aetiology in uLETM; however, anti-MOG antibodies
should be considered within the differential diagnosis.

© 2024 Sociedad Espafola de Neurologia. Published by Elsevier Espaiia, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

Caracteristicas clinicas de la mielitis longitudinal ultraextensa en una cohorte peruana

Resumen

Introduccion: La mielitis longitudinal ultra extensa se define como el compromiso inflamatorio
de 10 o0 mas segmentos medulares. El objetivo de nuestro estudio es describir las caracteristicas
clinicas y radiologicas de esta forma atipica de mielitis.
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Mielitis Longitudinal
Ultra extensa;
Trastorno del espectro
de neuromielitis optica

Métodos: Realizamos un estudio transversal y descriptivo en base a los datos clinicos de 57
pacientes mayores de 18 afos con diagndstico de mielitis longitudinal extensa. Diecinueve
pacientes cumplian con la definicion de mielitis longitudinal ultra extensa.

Resultados: Doce de los 19 pacientes fueron del sexo femenino, el rango de edad estuvo entre
los 18 y 76 aios, la principal etiologia fue el trastorno del espectro de la neuromielitis optica (8
pacientes), seguido de la mielitis por anticuerpos anti-MOG (3 pacientes). La principal region
comprometida fue a nivel cervicodorsal. Dos pacientes sufrieron una lesion completa de la
médula espinal.

Conclusiones: Nuestros resultados concuerdan con lo publicado en que el espectro de la
neuromielitis Optica sigue siendo la principal etiologia en la mielitis longitudinal ultra extensa;
sin embargo, el anticuerpo anti MOG debe considerarse dentro del diagnostico diferencial.

© 2024 Sociedad Espanola de Neurologia. Publicado por Elsevier Espana, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

Transverse myelitis is a heterogeneous group of inflamma-
tory disorders of diverse aetiologies; it is most frequently
immune-mediated, and can affect any segment of the spinal
cord." The extension of the spinal lesion may be informative
in determining the aetiology and establishing prognosis.
Longitudinally extensive transverse myelitis (LETM) refers to
a lesion involving 3 or more spinal cord segments on MRI. The
most frequent aetiology is neuromyelitis optica spectrum
disorder (NMOSD), followed by vascular aetiology (infarc-
tion) and infectious myelopathy; other causes include
radiation, paraneoplastic syndromes, systemic lupus erythe-
matosus, and vitamin By, deficiency.?* Less frequently, it is
observed in anti-myelin oligodendrocyte glycoprotein (anti-
MOG) antibody syndrome and myelopathies secondary to
deficiency diseases or paraneoplastic or traumatic causes.’
The incidence of LETM is not well studied, although a
retrospective study of 339 patients with transverse myelitis
reported only 6 cases (2%) of isolated, idiopathic LETM.3
Cases have also been described of myelitis affecting over 10
spinal cord segments; the term ultra-longitudinally exten-
sive transverse myelitis (ULETM) has been proposed to
describe these cases. The main cause of uLETM is NMOSD,
although cases have also been reported in patients with
arteriovenous fistula, syringomyelia, and Epstein—Barr virus
infection.® In any case, there is a high likelihood of severe
disability if treatment is not started promptly.”

The objective of the present study is to describe the
clinical, aetiological, and radiological characteristics of
uLETM in a series of patients attended at our centre.

Methods

We conducted a descriptive, cross-sectional study of the
clinical records of 57 patients hospitalised at the Peruvian
National Institute of Neurological Sciences between January
2016 and December 2022 with a diagnosis of myelitis.
Inclusion criteria were age over 18 years and having
undergone at least one spinal MRI study.

All patients admitted to the institution with a diagnosis of
myelitis are studied with blood analysis (vitamin B;,, VDRL

study, HTLV, HIV, ANA, ANCA) and determination of anti—
aquaporin-4 (anti-AQP4) and anti-MOG antibodies, as neces-
sary. We also perform CSF analysis and chest, abdomen, and
pelvis CT (to rule out occult primary tumours, where
needed). In some cases, it was not possible to complete
this battery of complementary studies. Determination of
anti-AQP4 and anti-MOG IgG antibodies (8 patients and 4
patients, respectively) was performed using cell-based
assays; in 8 cases, anti-AQP4 antibodies were determined
using an enzyme immunoassay method. MRI studies (T1,
contrast-enhanced T1, T2, FLAIR, and proton density-
weighted sequences) were performed in a 3 T Philips MRI
scanner. We selected all cases presenting MRI alterations in
3 or more spinal cord segments (LETM); uLETM was defined
as a lesion affecting 10 segments or more.

The variables analysed were: sex; age; disease progres-
sion time; presence of motor, sensory, and autonomic
symptoms; number of spinal cord segments affected;
aetiological diagnosis; and CSF characteristics.

Data were anonymised and analysed with the Stata
software, version 16. Categorical variables are expressed
as frequencies and percentages. Continuous variables were
tested for normality with the Shapiro—Wilk test; normally
distributed variables are expressed as means and standard
deviations (SD), and non-normally distributed variables as
medians and interquartile ranges (IQR).

This study complies with the ethical principles of the
Declaration of Helsinki (2013 revision) and was approved by
our centre’s research ethics committee.

Results

We reviewed the records of 57 patients with LETM. The
majority (63.15%) were women; all patients were of mixed
race; age ranged from 18 to 79 years; all patients presented
motor and sensory impairment, but only 42 (73.68%)
presented sphincter dysfunction. CSF analysis revealed
lymphocytic pleocytosis in 19 patients (33.33%) and elevated
protein levels in 22 (38.59%). Nineteen patients (33.33%) met
diagnostic criteria for uLETM (= 10 spinal segments affected);
Table 1 compares data from this group against the remaining
patients with lesions involving 3—9 segments (non-uLETM).
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Table 1  Clinical characteristics of patients with and without ultra-longitudinally extensive transverse myelitis.
Non-uLETM (3-9 segments) ULETM (=10 segments) p
n=38 n=19

Age, median (IQR) 40 (30) 36 (31) .364*
Women, n (%) 24 (63.16) 12 (63.15) 1.00**
Progression time in days, median (IQR) 26 (172) 60 (255) 411
Spinal region, n (%) .000 ***

Cervical 15 (39.47) 0

Thoracic 11 (28.95) 3 (15.79)

Cervical-thoracic 9 (23.68) 14 (73.68)

Thoracic-lumbar 3(7.9) 0

Total 0 2 (10.53)
Sphincter dysfunction, n (%) 25 (65.78) 17 (89.47) .056 **
Aetiological diagnosis, n (%) A77

Definite NMOSD 14 (36.84) 6 (31.58)

Probable NMOSD 8 (21.05) 2 (10.53)

Anti-MOG 1(2.63) 3 (15.78)

Multiple sclerosis 1(2.63) 0

Viral myelitis 2 (5.26) 2 (10.53)

Other 12 (31.58) 6 (31.58)

IQR: interquartile range; NMOSD: neuromyelitis optica spectrum disorder; uLETM: ultra-longitudinally extensive transverse myelitis.

* Mann-Whitney U test.
** Chi-square test.
*** Fisher exact test.

Of the 19 patients with uLETM, 12 (63.15%) were women;
age ranged from 18 to 76 years (median, 36; IQR, 31) and
disease progression time ranged from 3 to 720 days (median,
60; IQR, 255). Eight patients met diagnostic criteria for
NMOSD (4 definite and 4 probable), 3 tested positive for
anti-MOG antibodies, 2 were diagnosed with viral myelitis
(HIV in one and HTLV-1 in the other), and 1 was diagnosed
with syringomyelia; aetiology was undetermined in 5
patients. By spinal region, involvement was cervical-
thoracic in 14 patients and thoracic in 3; 2 presented
complete spinal cord lesion (1 patient with NMOSD and 1
with anti-MOG syndrome). CSF analysis was performed in 14
patients, revealing elevated protein levels in 8 and predom-
inantly mononuclear pleocytosis in 9.

During the acute phase, 11 patients received methyl-
prednisolone pulse therapy (1 g per day for 5 days), and 4
received methylprednisolone pulse therapy plus 5 sessions of
plasma exchange. Rituximab was prescribed to 2 patients
and azathioprine to 4 as maintenance immunomodulatory
treatment.

Discussion

The main aetiologies of UuLETM in our sample were
autoimmune, with NMOSD and anti-MOG syndrome account-
ing for 42.10% and 15.78% of cases, respectively. The
syndrome presents a wide age range, and predominantly
affects women.

Other Latin American series of LETM include patients with
lesions involving more than 10 spinal segments, with NMOSD
and systemic lupus erythematosus being the most frequent
causes; however, no specific description is given of this
subgroup of patients with uLETM.® Therefore, ours is the

first study performed in the region to describe a cohort of
patients with uLETM; worldwide, it is the second largest
cohort of patients with uLETM reported to date, after the
study by Zhang et al.,® which included 33 patients. Our
patients' clinical characteristics coincide with those re-
ported in that study, in terms of female predominance, age
range, and diagnosis of NMOSD as the main aetiology.
Fourteen patients (73.68%) presented cervical-thoracic
involvement and 2 presented complete spinal cord lesion,
whereas in the study by Zhang et al.,® 95.20% (20 patients)
presented cervical-thoracic involvement, with complete
spinal cord lesion in 15 patients. LETM is not merely a
feature of NMOSD, but rather it is included in the diagnostic
criteria for the disease.® LETM is the second most common
phenotype in anti-MOG-associated disease; some studies
have addressed LETM and anti-MOG antibodies but do not
specify how many patients presented involvement of >10
spinal cord segments; rather, they report the range. For
instance, one study of 47 patients, in which 37 (79%) were
positive for anti-MOG antibodies, reported that lesions
involved between 1 and 15 segments;'® another study,
including 56 patients, reported that 13 (23.20%) were
positive for anti-MOG antibodies, with lesions affecting
3-20 spinal cord segments.' In our study, 3 patients met
criteria for anti-MOG-associated disease;'? however, given
the current lack of research, we cannot conclude that this
represents a high percentage of patients with uLETM.
Comparison between the uLETM and non-uLETM groups
revealed no differences in age, sex (both groups displayed a
female predominance), or disease progression time; sphinc-
ter dysfunction was observed in fewer than half of patients
in the non-uLETM group and practically all patients in the
uLETM group. However, this symptom was reported in 93.9%
of a sample of 66 patients with LETM from India'? and in 75%
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of a cohort of 35 patients with LETM associated with
systemic lupus erythematosus.' Our patients with uLETM
predominantly displayed cervical-thoracic involvement,
whereas the non-uLETM group mainly showed cervical
involvement; the Indian study also reported that the
cervical-thoracic region was most frequently affected in
patients with LETM,'3 whereas other authors mention the
thoracic region only.' As mentioned above, NMOSD is the
most frequent cause of ULETM; it was also the most frequent
diagnosis in our non-uLETM group. However, it should be
noted that the most frequent aetiology in other series of
LETM was idiopathic myelitis, with NMOSD being the second
most frequent cause.’3

Some of the cases reported in this study were not
immune-mediated; however, they were included to high-
light the need to consider other aetiologies in the differen-
tial diagnosis of patients with MRI findings revealing lesions
involving 10 or more spinal cord segments. One case was
caused by HTLV-1 infection, with chronic symptoms of spinal
cord involvement (19 segments in the cervical-thoracic
region), which did not respond to methylprednisolone. Our
literature search identified a single report of a patient in
Japan who presented subacute HTLV-1-associated myelop-
athy with a complete spinal cord lesion, which initially
improved with corticosteroids."®

This study presents certain methodological limitations
due to its retrospective approach. Some complementary
studies were not performed in all patients, particularly the
virus and antibody studies; this explains the high number of
patients with uLETM of undetermined aetiology.

In conclusion, NMOSD is the leading cause of ULETM,
whereas anti-MOG antibody syndrome, among other aetiol-
ogies, must be considered in the remaining cases. Future
studies should include larger samples and should follow up
patients to confirm our findings and evaluate such other
variables as treatment response and residual disability.

Funding

This study has received no specific funding from any public,
commercial, or non-profit organisation.

Informed consent

Informed consent was not obtained because the study is
based on clinical records, rather than direct study of
patients. Data collection was approved by the local ethics
committee.

Ethical considerations

This study complies with the ethical principles of the
Declaration of Helsinki (2013 revision) and was approved by
our centre's research ethics committee.

Declaration of competing interest

The authors declare that they have no known competing
financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.neurop.2024.100161.

References

1. Frohman EM, Wingerchuk DM. Clinical practice. Transverse
myelitis. N Engl J Med. 2010;363:564—72. https://doi.org/10.
1056/NEJMcp1001112.

2. Tobin WO, Weinshenker BG, Lucchinetti CF. Longitudinally
extensive transverse myelitis. Curr Opin Neurol. 2014;27(3):
279-89. https://doi.org/10.1097/WC0.0000000000000093.

3. Tellez-Zenteno JF, Remes-Troche JM, Negrete-Pulido RO,
Davila-Maldonado L. Longitudinal myelitis associated with
systemic lupus erythematosus: clinical features and magnetic
resonance imaging of six cases. Lupus. 2001;10:851-6. https://
doi.org/10.1191/096120301701548490.

4. Flanagan EP, Mckeon A, Lennon VA, Kearns J, Weinshenker BG,
Krecke KN, et al. Paraneoplastic isolated myelopathy: clinical
course and neuroimaging clues. Neurology. 2011;76:2089-95.
https://doi.org/10.1212/WNL.0b013e31821f468f.

5. Kitley JL, Leite MI, George JS, Palace JA. The differential
diagnosis of longitudinally extensive transverse myelitis. Multi-
ple Sclerosis (Houndmills, Basingstoke, England). 2012;18(3):
271-85. https://doi.org/10.1177/1352458511406165.

6. Zhang W, Jiao Y, Cui L, Jiao J. Differentiation of neuromyelitis
optica spectrum disorders from ultra-longitudinally extensive
transverse myelitis in a cohort of Chinese patients. J
Neuroimmunol. 2016;291:96—-100. https://doi.org/10.1016/j.
jneuroim.2016.01.004.

7. Trebst C, Raab P, Voss EV, Rommer P, Abu-Mugheisib M, Zettl
UK, et al. Longitudinal extensive transverse myelitis—it's not all
neuromyelitis optica. Nat Rev Neurol. 2011;7(12):688-98.
https://doi.org/10.1038/nrneurol.2011.176.

8. Carnero Contentti E, Hryb JP, Leguizamon F, Di Pace JL, Celso J,
Knorre E, et al. Differential diagnosis and prognosis for longitudi-
nally extensive myelitis in Buenos Aires, Argentina. Diagndsticos
diferenciales y prondstico de las mielitis longitudinales extensas
en Buenos Aires, Argentina. Neurologia. 2017;32(2):99-105.
https://doi.org/10.1016/j.nr.2015.06.013.

9. Wingerchuk DM, Lennon VA, Pittock SJ, Lucchinetti CF,
Weinshenker BG. Revised diagnostic criteria for neuromyelitis
optica. Neurology. 2006;66:1485—9. https://doi.org/10.1212/
01.wnl.0000216139.44259.74.

10. Dubey D, Pittock SJ, Krecke KN, Morris PP, Sechi E, Zalewski NL,
et al. Clinical, radiologic, and prognostic features of myelitis
associated with myelin oligodendrocyte glycoprotein autoanti-
body. JAMA Neurol. 2019;76(3):301-9. https://doi.org/10.
1001/jamaneurol.2018.4053.

11. Cobo-Calvo A, Sepulveda M, Bernard-Valnet R, Ruiz A, Brassat
D, Martinez Yélamos S, et al. Antibodies to myelin oligodendro-
cyte glycoprotein in aquaporin 4 antibody seronegative longi-
tudinally extensive transverse myelitis: clinical and prognostic
implications. Mult Scler. 2015;22:312-9. https://doi.org/10.
1177/1352458515591071.

12. Banwell B, Bennett JL, Marignier R, Kim HJ, Brilot F, Flanagan
EP, et al. Diagnosis of myelin oligodendrocyte glycoprotein
antibody-associated disease: International MOGAD Panel pro-
posed criteria. Lancet Neurol. 2023;22(3):268—82. https://doi.
org/10.1016/51474-4422(22)00431-8.

13. Pandey S, Garg RK, Malhotra HS, et al. Etiologic spectrum and
prognosis in noncompressive acute transverse myelopathies: an
experience of 80 patients at a tertiary care facility. Neurol
India. 2018;66(1):65-70. https://doi.org/10.4103/0028-3886.
222877.


https://doi.org/10.1016/j.neurop.2024.100161
https://doi.org/10.1056/NEJMcp1001112
https://doi.org/10.1056/NEJMcp1001112
mailto:erikguevara@hotmail.com
https://doi.org/10.1191/096120301701548490
https://doi.org/10.1191/096120301701548490
https://doi.org/10.1212/WNL.0b013e31821f468f
https://doi.org/10.1177/1352458511406165
https://doi.org/10.1016/j.jneuroim.2016.01.004
https://doi.org/10.1016/j.jneuroim.2016.01.004
https://doi.org/10.1038/nrneurol.2011.176
https://doi.org/10.1016/j.nrl.2015.06.013
https://doi.org/10.1212/01.wnl.0000216139.44259.74
https://doi.org/10.1212/01.wnl.0000216139.44259.74
https://doi.org/10.1001/jamaneurol.2018.4053
https://doi.org/10.1001/jamaneurol.2018.4053
https://doi.org/10.1177/1352458515591071
https://doi.org/10.1177/1352458515591071
https://doi.org/10.1016/S1474-4422(22)00431-8
https://doi.org/10.1016/S1474-4422(22)00431-8
https://doi.org/10.4103/0028-3886.222877
https://doi.org/10.4103/0028-3886.222877

Neurology Perspectives 4 (2024) 100161

14. Flores-Silva FD, Longoria-Lozano O, Aguirre-Villarreal D, et al. 15. Shakudo M, Inoue Y, Tsutada T. HTLV-I-associated myelopathy:
Natural history of longitudinally extensive transverse myelitis in acute progression and atypical MR findings. AJNR Am J
35 Hispanic patients with systemic lupus erythematosus: good Neuroradiol. 1999;20(8):1417-21.
short-term functional outcome and paradoxical increase in
long-term mortality. Lupus. 2018;27(8):1279-86. https://doi.
org/10.1177/0961203318770015.


https://doi.org/10.1177/0961203318770015
https://doi.org/10.1177/0961203318770015
http://refhub.elsevier.com/S2667-0496(24)00017-6/rf0075
http://refhub.elsevier.com/S2667-0496(24)00017-6/rf0075
http://refhub.elsevier.com/S2667-0496(24)00017-6/rf0075

	Clinical characteristics of ultra-longitudinally extensive transverse myelitis in a Peruvian cohort
	Introduction
	Methods
	Results
	Discussion
	Funding
	Informed consent
	Ethical considerations
	Declaration of competing interest
	Appendix A. Supplementary data
	References


