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Abstract

Longitudinal extensive transverse myelitis is an exceedingly rare condition with several known triggering factors, both
viral and bacterial. While it has been widely associated with COVID-19, it can also occur following pneumonia caused
by other agents. The underlying mechanism can include aquaporin-4 antibodies (AQP4-Ab). It causes major neurolo-
gical manifestations and poses a life-threatening risk, particularly by affecting respiratory muscles. This case report
delineates longitudinal extensive transverse myelitis following unilateral pneumonia, associated with AQP4-Ab, in
a 62-year-old woman who experienced abdominal pain, a gradual loss of sensation in the extremities, and eventual
inability to walk with a total loss of sensation. Her spinal MRI revealed increased T2 signal, consistent with longitudinal
extensive transverse myelitis. AQP4-ab antibodies were present. Treatment with methylprednisolone led to symptom
improvement. Protein levels in the cerebrospinal fluid were also analyzed. Our findings suggest a potential difference
in protein levels in cerebrospinal fluid between bacterial and viral longitudinal extensive transverse myelitis. Magnetic
resonance imaging is the primary method of diagnosis and can help exclude other possible etiologies of neurological
symptoms. When managing longitudinal extensive transverse myelitis, timing is critical to prevent paralysis of the re-
spiratory muscles. Although extremely rare, longitudinal extensive transverse myelitis can have diverse origins as well
as clinical manifestations, and its management continues to present a significant challenge.

Streszczenie

Poprzeczne zapalenie rdzenia kregowego jest niezwykle rzadka jednostka chorobowa, z kilkoma znanymi czyn-
nikami wyzwalajgcymi - zaréwno wirusowymi, jak i bakteryjnymi. Powszechnie wigze sie ja z COVID-19, jednakze
moze wystepowac po zapaleniu ptuc spowodowanym innymi czynnikami. Podstawowy mechanizm moze obejmowac
przeciwciata przeciwko akwaporynom-4 (AQP4-Ab). Choroba ta wywotuje istotne objawy neurologiczne i poprzez
uszkodzenie miesni oddechowych powoduje powazne zagrozenie zycia. W pracy opisano przypadek poprzecznego
zapalenie rdzenia kregowego po jednostronnym zapaleniu ptuc zwigzanym z AQP4-Ab u 62-letniej kobiety, u ktorej
wystapity bole brzucha, stopniowa utrata czucia w konczynach, a nastepnie niezdolno$¢ do chodzenia, z catkowita
utratg czucia. Badanie MRI kregostupa wykazato zwiekszony sygnat T2, zgodny z poprzecznym zapaleniem rdzenia
kregowego. Stwierdzono obecnos¢ AQP4-ab. Leczenie metyloprednizolonem przyniosto poprawe w zakresie obja-
wow. Stezenie biatka w ptynie mézgowo-rdzeniowym sugeruje potencjalne réznice miedzy wirusowym a bakteryjnym
poprzecznym zapaleniem rdzenia kregowego. Obrazowanie MRI jest podstawowa metodg diagnostyczna, umozliwia-
jaca wykluczenie innych mozliwych przyczyn objawdw neurologicznych. Podczas leczenia kluczowe jest odpowiednie
czasowe dziatanie w celu zapobiezenia paralizowi miesni oddechowych. Poprzeczne zapalenie rdzenia kregowego po-
zostaje nadal niezwykle rzadkim schorzeniem, ktére moze miec ré6zne pochodzenie oraz manifestacje kliniczne, a jego
leczenie pozostaje istotnym wyzwaniem.
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Introduction

Longitudinal extensive transverse myelitis (LETM) is
a type of spinal cord lesion spanning at least three ver-
tebrae, leading to significant neurological impairment
[1]. LETM is often associated with a neuromyelitis optica
spectrum disease (NMO-SD) [2]. The condition is relat-
ed to a severe autoimmune response. It can accompany
various diseases including multiple sclerosis and sys-
temic lupus erythematosus. Moreover, LETM can occur
as a result of various infections, such as Mycobacterium
tuberculosis [3]. However, there are considerably fewer
cases of para-/post-bacterial LETM in comparison with
viral infections. Mycoplasma is a known causative agent
for LETM associated with pneumonia, with neurological
complications observed in 0.01% to 4.8% of patients [4].
Thereissignificant evidence suggesting the role of viruses
in central nervous system (CNS) invasion, leading to neu-
rological symptoms, including coronaviruses [5, 6]. While
coronaviruses are primarily recognized for causing respi-
ratory and enteric infections, often mild or even asymp-
tomatic, they have also been identified as potential trig-
gers for transverse myelitis (TM)[7]. There have also been
numerous reports of LETM occurring after COVID-19
vaccination [8]. The most distinctive marker of LETM, as
well as NMO-SD, are aquaporin-4-antibodies (AQP4-Ab)
[9]. Aquaporin 4 (AQP4) is a water channel targeted by
immunoglobulin G autoantibodies in NMO-SD. AQP4 is
expressed in the foot processes of astrocytes in the CNS,
as well as in skeletal muscle and epithelial cells in the
kidney, lung, and gastrointestinal organs. It plays a sig-
nificant role in the movement of water into and out of the
brain, migration of astrocytes, glial scar formation, and
neuroexcitatory processes. AQP4 monomers assemble
into tetramers in membranes, which then aggregate to
form orthogonal arrays. The pathogenic mechanism in-
volving AQP-Ab in NMO-SD includes complement- and
cell-mediated astrocyte cytotoxicity, which leads to an
inflammatory response with damage to oligodendro-
cytes and demyelination [10]. However, AQP4-Ab are not
present in every patient. According to a study conducted
in the United Kingdom, they occur in approximately 58%
of cases [11]. Here, we report a rare case of rapid-onset
LETM with the presence of AQP4-Ab, which occurred
shortly after symptoms of bacterial pneumonia.

Case report

A 62-year-old woman was admitted to our hospital with
acute girdle pain in the abdomen, radiating to the lumbar
region, rated as 10/10 on the NRS scale, in October 2023.
The patient reported general malaise, weight loss of five
kilograms, and pyrexia. The pain had persisted for four
days and worsened on breathing. The patient had not
moved her bowels for two days. On examination, no peri-
toneal symptoms were found. Ultrasonography of the ab-
domen showed a 41-mm cyst in the left kidney, while the
rest of the findings were unremarkable. Four days before
admission, urinalysis, conducted at another hospital, re-
vealed a urinary tract infection (UTI). Ciprofloxacin was
administered orally. On admission, the patient presented
no signs of UTI, and she tested negative for COVID-19.
During hospitalization, she developed pneumonia, pre-
senting with fever, moderate dyspnea, and fatigue.
On auscultation, respiratory sounds were muted over

the base of the left lung. A chest X-ray showed no signs of
pneumothorax or fluid, but a 35-mm limited area of den-
sity in the lower lobe of the left lung, along with tuber-
cular lesions and pleural nodules in the upper lobe of the
left lung. High-resolution computed tomography of the
thorax revealed plates of atelectasis and signs of pneu-
moniain the lower lobe of the left lung, with parenchymal
densities near the interlobar fissure. Smaller subpleural
areas of density were found in segments 1 + 2 and 6 of
the left lung. An air bronchogram confirmed inflamma-
tion. Blood tests showed the following results: procal-
citonin: 0.11 ng/ml, C-reactive protein: 153 mg/l, while
other markers were normal. A blood culture was taken.
The patient was started on intravenous ceftriaxone and
metronidazole. Later that evening, the patient began
to feel muscle numbness that progressed to difficulty
walking. She denied pain but reported symmetrical par-
esthesia in the lower extremities. The following day, the
patient was unable to walk. Moreover, hiccups and vomit-
ing ensued. She vomited once or twice a day over the next
three days. On physical examination, paresis of all muscle
groups inthe lower extremities, with no superficial sensa-
tion, was diagnosed. The patient denied any prior trauma
or accident. A neurological consultation was sought, with
LETM, meningitis, systemic lupus erythematosus (SLE),
or syphilis suspected. The differential diagnosis included
vitamin B, deficiency ANA, ANCA, Borrelia, and WR, all
of which were negative. The manifestations progressed
the following day, as the patient reported loss of control
over urinary sphincters. MRI of the vertebral column
(C-Th-LS) revealed signs of LETM (Fig. 1). Blood was
taken to assess AQP4-Ab and anti-Myelin Oligodendro-
cyte Glycoprotein antibodies (anti-MOG) in the serum.
AQP4-Ab antibodies were detected at a titer of 1:640.
A glycemic profile was also established. The following
medications were administered:1 g of methylpredniso-
lonei.v., low-molecular-weight heparin, and proton pump

Figure 1. Thoracic spine MRI showing increased T2 signal, con-
sistent with LETM
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inhibitors. The patient was transferred to the Neurol-
ogy Department (ND). On admission, severe paresis of
the lower extremities, with little movement only in the
digits of the left foot observed. Patellar reflexes were
present symmetrically, plantar reflexes weaker in the left
extremity, with Babinski reflex present bilaterally, and no
superficial sensation bilaterally from Thé downwards to
the level of the upper part of the lower leg, hyperesthe-
sia present in the parts of the lower extremities below.
Antibiotic therapy and methylprednisolone treatment
were continued, both at adose of 1 g. Significantimprove-
ment in the mobility of lower extremities was observed
in the following days. However, after the third infusion of
methylprednisolone, rash and dyspnea occurred, so the
dose was reduced to 256 mg and the administration route
was changed to oral. Plasmapheresis was performed five
times. A lumbar puncture was subsequently conducted,
revealing a high level of protein (268 mg/dl) in the ce-
rebrospinal fluid (CSF) and cytosis of 13. CSF was also
tested for PCR test of adenoviruses, CMV, EBV, Borrelia
antibodies, and oligoclonal antibodies. All of them were
negative. No atypical cells were shown in flow cytometry.
The diagnosis was expanded by an ophthalmologic con-
sultation. Visual evoked responses were intact, with no
signs of neuropathy or ophthtalmoneuritis found. During
hospitalization, a slow but gradual improvement in neu-
rological function was observed. Unfortunately, the pa-
tient developed diabetes, with fasting blood glucose lev-
els of 156 mg/dl, most likely as a result of corticosteroid
therapy. Metformin (1 g once daily) was administered
along with a diabetic diet, which led to the normalization
of glucose levels. Moreover, the patient experienced are-
currence of hemorrhoids (after many years). An ointment
containing tribenoside and lidocaine hydrochloride was
prescribed. NMO-SD was diagnosed based on the clini-
cal presentation (LETM), positive test for AQP4-Ab IgG,
acute myelitis, and the exclusion of alternative diagno-
ses. The diagnosis was made according to the consensus
diagnostic criteria [12], which are presented in Table 1.
The patient was transferred to the Neurological Rehabili-
tation Department at Wolski Hospital on November 11,
2023, to continue methylprednisolone treatment (64 mg
p.o. for the next 5 days, then reduced to 32 mg). A follow-
up was planned for January 2024.

Discussion

To the best of our knowledge, we report the first case
of LETM in Poland. Only cases of TM, other than LETM,
have been reported previously. The case occurred in an
immunocompetent host. LETM is a rare entity that can
lead to severe and potentially irreversible clinical com-
plications. LETM is often associated with a poor progno-
sis, especially if it occurs in conjunction with NMO [13].

Table 1. Consensus diagnostic criteria for NMO-SD

2025NR 1VOL. 103

Moreover, it can co-exist with other lesions in the CNS,
such as spinal cord infarction, acute disseminated ence-
phalomyelitis, and multiple sclerosis [14]. A retrospecti-
ve study (n = 192) found a recurrence rate of approxima-
tely 57% [15]. Multiple risk factors for recurrence were
identified, including African American race, female sex,
and the development of NMOSD [16]. Transverse myeli-
tis is an inflammatory process affecting the spinal cord,
strongly associated with an immune response. The clini-
cal course of LETM is characterized by at least one episo-
de of paraparesis or tetraparesis [17]. Furthermore, it is
often associated with sensory deficits and disturbances
in bowel/bladder function. There are two types of TM
based on their causative agent: idiopathic TM and secon-
dary TM[18]. Secondary TM can have a variety of origins.
Potential causative agents include HIV, coronaviruses,
CMV, Borrelia, Mycoplasma, Mycobacterium, as well as
autoimmune diseases such as SLE and others. All these
factors must be taken into consideration when managing
patients with LETM. Severe cases can lead to respiratory
failure, which is the primary concern in cases with a ra-
pid onset. This was also a major issue in our case; hen-
ce, we acted promptly to provide a rapid diagnosis and
implement appropriate treatment with methylpredni-
solone, which remains the therapy of choice. LETM can
occur with, which was the case of our patient, or without
AQP-Ab. There are significant differences between the-
se two variants of the disease, for example, patients with
positive AQP4-Ab are substantially more prone to recu-
rring episodes of central nervous system inflammation
and less likely to develop initial urinary retention than
patients without these antibodies [19]. In contrast, our
patient developed initial urinary retention despite the
presence of AQP-4Ab. Clinical diagnosis of LETM is ba-
sed primarily on spinal MRI showing a lesion spanning at
least three vertebral segments [20]. The diverse nature
of LETM and its association with various underlying con-
ditions and diseases highlights the importance of a thoro-
ugh evaluation for an accurate diagnosis and appropriate
management. In our case, conditions such as COVID-19,
meningitis, SLE, syphilis, vitamin B12 deficiency, Borrelia
infection, and others were discarded, leading to the conc-
lusion that LETM in our patient was caused by bacteria
responsible for the original left-sided pneumonia. This is
an unusual occurrence, especially given the moderate se-
verity of the infection and the patient’s overall good con-
dition. We conducted a thorough search through Pub-
Med and Google Scholar for cases of bacteria-associated
LETM, and only five were found, as described in Table 2.
The clinical courses of these cases varied significantly
from ours. Their first manifestations were diversified,
with only one of them beginning with abdominal pain. In
none of them, AQP4-Ab were present, and neither were
anti-MOG Ab, nor post-steroidal diabetes. On the other

1. At least 1 core clinical characteristic

2. Positive test for AQP4-1gG
(cell-based assay recommended)

3. Exclusion of alternative diagnoses

Core clinical characteristics:
1. Optic neuritis

2. Acute myelitis

3. Area postrema syndrome

4. Acute brainstem syndrome

5. Symptomatic narcolepsy

6. Symptomatic cerebral syndrome with NMOSD-typical brain lesions
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Table 2. Clinical course of other bacteria-caused LETM cases

. n MRI - .
Causative q q q Urinary q q Post-steroidal
Case author bacterium First manifestation retention increased anti-MOG diabetes
T2 signal
Williams, and : Increasing lower limb _ B _
Thorpe [21] S. pneumoniae weakness + *
Kilic[22] - -
. Back pain, lower limb ) ) }
M. pneumoniae weakness, dizziness + *
Heller etal.[23] | S. pneumoniae Bilateral hip-pain + - - - -
Csabietal.[24] | M.pneumoniae | Severe abdominal pain + + - - -
He et al.[25] Lower extremity
M. pneumoniae | weakness, paresthesia, + + - - -
decreased sensation

hand, urinary retention was observed in four out of five  as clinical manifestations, and its management continues
cases, and so was increased T2-signal on MRI. Further-  to present a significant challenge.

more, our patient presented with persistent hiccups and

vomiting, which are very rare findings in LETM patients -  Authors declare no conflict of interest, no competing interest.
both post-viral and post-bacterial. Most of the cases

identified in the literature were caused by SARS-CoV-2.  Authors declare no external funding.

Our patient was COVID-19 negative and responded

positively to ceftriaxone treatment. Therefore, we su-  Authors would like Dr Mikotaj Radziszewski for providing us
spect cross-reactivity between the bacteria which cau-  with information about the case.

sed the unilateral pneumonia and AQP-4. However, one
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