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Neuromyelitis Optica and Neuromyelitis Optica Spectrum Disorders :

Report of Nine Cases

Noromyelitis Optika ve Noromiyelitis Optika Spektrum Bozukluklari: Dokuz Vaka Bildirisi
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'Uzman Dr. Antalya Egitim ve Aragtirma Hastanesi Noroloji Klinigi, ANTALYA

Ozet

Amag: Farkli klinik sunumlar1 olan 9 Néromyelitis optika (NMO) ve
Noromiyelitis optika spektrum bozuklugu (NMOSB) hastalarini sun-
may1 amagladik.

Hastalar ve Yontem: Bu gozlemsel retrospektif ¢aligmaya Eylil 2011
ve Eylill 2015 yillar1 arasinda Antalya Egitim ve Arastirma Hastanesi
Noroloji kliniginde NMO ve NMOSB tanilariyla izlenen 9 hasta alindi.
Bulgular: Hastalarimizin 81 kadin, birisi erkekdi. Yas ortalamasi; 49
idi (36-67). Yedi hastamiz NMO tanis1 alirken, 2 hastamiz da NMOSB
tanisi aldi. Vaka 6’nin safra kesesi Adenocarsinom (Adeno CA) nedeni-
yle kemoterapi ve radyoterapi tedavisinden 4 ay sonra uzun segment
transvers miyelit (USTM) atag ile sikayetleri basladi. Vaka 8 pulmoner
tiiberkiiloz nedeniyle anti-tiiberkiiloz tedavi alirken, vaka 9 da ise grip
agis1 sonrasi sikayetler basladi. Optik sinir ve spinal kord tutulumu 3
hastada es zamanl idi. Ug hastada optik sinir tutulumu miyelit atagin-
dan sirasiyla 4 ay, 15 ay ve 5 yil sonra gozlendi. Vaka 7 kranial tutulumla
geldi, 6ykiide 6 ay 6ncesinde optik nevrit (ON) gecirmisti. Vaka 1 beyin
sap1 tutulumu ve USTM atagiyla bagvurmustu; ncesinde ise 3 kez ON
atag1 gecirmisti. Vaka 4 ise multipl skleroz tanisiyla diigiik doz inter-
feron beta-1a tedavisi aliyordu. Alt1 hastada NMO IgG antikoru pozitif
saptandi.

Sonug: Hastalarimizin ¢ogu kadindi ve atakli seyir gosterdi. Atakl
hastalarin ¢ogunda NMO IgG antikoru pozitifdi.

Anahtar kelimeler: Noromiyelitis optika, ndromiyelitis optika spek-
turum bozukluklar

Abstract

Objective: We aimed to report our nine Neuromyelitis Optica (NMO)
and NMO Spectrum Disorders (NMOSD) cases which have different
presentations.

Patients and Methods: In this observational retrospective study, con-
ducted between September 2011 and September 2015 in Antalya Ed-
ucation and Research Hospital Neurology Department, we enrolled 9
patients who were diagnosed as NMO/NMOSD.

Results: We had 9 patients (8 female, 1 male). The mean age at onset
was 49 years (36-67). While 7 patients were diagnosed with NMO, 2
patients’ diagnoses were NMOSD. The Case 6 was admitted to our clinic
with an LETM (longitudinally extensive transverse myelitis) attack after
4 months of chemotherapy and radiotherapy treatment for gallbladder
adenocancer. The Case 8 experienced LETM after the diagnosis of pul-
monary tuberculosis and under anti-tuberculosis treatment, and the
Case 9 was presented with LETM after post-vaccination. Optic nerve
and spinal cord involvement occurred simultaneously in three patients.
In three cases, optic neuritis developed 4 months, 15 months and 5 years
after the myelitis attack. The Case 7 was referred to the hospital owing
to cranial involvement, following a history of optic neuritis attacks six
months earlier. The Case 1 had three recurrent optic neuritis attacks be-
fore the last attack of admission which included brain stem involvement
and LETM. The Case 4 was receiving low dose interferone beta-1la with
diagnosis of MS. NMO-IgG seropositivity was detected in 6 patients.
Conclusion: Most of our patients were female and have relapsing
course. Patients who experienced relapses, mostly were seropositive for
NMO- IgG.

Key words: Neuromyelitis optica, Neuromyelitis optica spectrum disor-
ders

INTRODUCTION

Neuromyelitis optica (NMO) is a severe auto-
immune inflammatory demyelinating disease of the
central nervous system (CNS) that predominantly af-
fects optic nerves and the spinal cord. NMO spectrum
disorders (NMOSD) include a wide range of neuro-
logical conditions that express the NMO antibody,
and share some features with NMO even though they
do not fulfill the strict diagnostic criteria (1, 2). Our
study aims to report nine NMO and NMOSD cases
which have different presentations.

PATIENTS AND METHOD

In this observational retrospective study, con-

ducted between September 2011 and September 2015
in Antalya Education and Research Hospital Neurol-
ogy Department, we enrolled 9 patients who were di-
agnosed as NMO/NMOSD (1, 2). Patients gave their
informed consent.

The demographic data of patients, clinic of at-
tacks before admission, at admission and follow-up,
co-morbid conditions (eg autoimmune diseases or ac-
companying diseases), treatment (acute / prophylax-
is), drug side effects and final diagnoses are summa-
rized in Table 1. Magnetic resonance imaging (MRI)
and laboratory findings (serum, cerebrospinal fluid,
visual evoked potential) are given in Table 2.
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Table 1: The demographic data, clinics, co-morbid conditions, treatment and diagnoses of our nine cases

Co-morbid Au-
Age at Total disease duration (from history) / presendin [Attacks in the past history|toimmune /other|Treatment
Patients onset Sex semptom Relapses during FU disorders Acute/ prophylaxis |Diagnose
3 unilateral ON attacks ( 2|
2 years / nausea, vomiting, hiccups, ataxia, lower [in the left, 1 in the right)/ 7 days IVMP+ oral
Case 1 57 F extremity weakness and urinary retention [None [None/None steroid /AZA INMO
10 days IVMP+
oral steroid /
IAZA (because of
liver toxicity in the
2nd month AZA
ceased; continued
1 month / upper and lower extremity weakness with low dose
Case 2 58 F following blurred vision in the right eye [None/None [None/None steroid) INMO
1 month/ lower extremity weakness and numb-
ness, and urine retention followed by blurred 10 days IVMP+
Case 3 38 F vision in her right eye within a month [None/None [None/None oral steroid /AZA  INMO
22 years number of episodes of spinal and optic
neuritis attacks, and was taking interferon beta
la- intramuscular/week with multiple sclerosis [None/stopped
diagnosis / When she was admitted to our hospi- interferon, and
tal, she had already been using a walker for five ~ [Multiple ON, LETM started AZA
Case 4 37 F years; no new symptom attack /None [None/None INMO
1 LETM attack/ concom-
itantly 1 LETM and ON
6 months / increasing weakness in her upper and [attack, 1 LETM attacks (1 5-10 days IVMP+
lower extremities, claiming that she had been year and 23 months later oral steroid/AZA,
Case 5 67 F unable to walk for six months. after the first symptoms) [None/None BiPAP- Cy INMO
5 days IVMP+
oral steroid/
IAZA (because of
1 LETM attack- before lymphopenia and
9 months (three months |None /Gallblad- |decreased platelet
after the operation) and |der adenoCA count, AZA ceased|
9 months/ weakness in both lower extremities  |received an IVMP anoth- |(received CT andfin 2nd month) -
Case 6 39 F predominantly on the left side. er center/None RT) IMMF INMOSD
7 days IVMP+
oral steroid /
IAZA because of
liver toxicity in the
st month AZA
ceased; continued
Case 7 36 F 6 months / vertigo 1 ON attack / None [None/None with MMF INMOSD
1 year ago, blurred vision and weakness in
the upper and lower extremities, and urinary
retention. He was receiving anti-tuberculosis
treatment (comprising Isoniazid, Rifampicin,
Pyrazinamide) for 10 days for pulmonary tuber-
culosis / One year later, subjective worsening in One year ago 7
walking. MRI showed sequential changes that can None/ Pulmoner |[days IVMP+ oral
Case 8 39 M be attributed to the lesion of the previous attack [None/ None TBC steroid /None INMO
[None/flu vaccine
[None / 4 months later;  |one month prior
[None/increasing weakness in the lower extremi- |vertigo and bilateral ON [to the first event, [5 days IVMP+ oral
Case 9 67 F ties within ten days. with new cranial lesion  [DM steroid /AZA INMO

AdenoCA; Adenocarsinom, AZA; Azathioprine BiPAP; Bi level
positive airway pressure, CT; Chemotherapy, Cy; DM; Diabetes
mellitus FU; Follow up F; Female, M; Male;, IVMP; Intravenous

methylprednisolone, LETM; Longitudinally extensive transverse

myelitis MMF; Mycophenolate mofetil, NMO; Neuromyelitis
optica, NMOSD; Neuromyelitis optica spectrum disorders, ON;
Optic neuritis, RT; Radiotherapy, TBC; Tuberculosis
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Table 2: Magnetic resonance imaging and laboratory findings in our nine cases.

Patients IMRI (CSF [VEP INMO IgG
Cranial: intramedullary T2 hyperintense lesion extending
posteriorly from medulla oblongata to C2 level. (figure 1a) No cell, mildly increased total protein [Bilateral P100 latencies
Spinal: expansive Th lesion from the th5 to th9 levels (figure [level (50 mgr/dL), were slightly prolonged
Case 1 1 b,c). OCB: U and low in amplitude. |negative
intramedullary expansive hyperintense lesion from the C1 to [No cell, increased total protein level
the Th1 vertebral segment in the longitudinal T2 section. (94 mgr/ dL), Right p100 latency was
Case 2 Contrast enhancement was present peripherally. OCB: U mildly prolonged. positive
no cell, mildly increased total protein
level (46 mgr/dL),
Spinal MRI; intramedullary hyperintense lesion in the Th 9-  [OCB : was not seen, two thin bands  [non recordable VEP in
Case 3 10 -11 region on the T2 section. were detected. the right eye. negative
Spinal MRI; intramedullary hyperintense lesion in the Th 9-
10 -11 region on the T2 section.
Cranial MRI; a few milimetric hyperintense lesions in both
frontal white matters in T2 and the corpus callosum was
preserved. Spinal MRI indicated an intramedullary hyperin- Left p100 latancy was
tense lesion at the C4- 5 level and messy, linear hyperintensity prolonged while it was
in upper thoracic levels and spinal cord atrophy. No contrast non-recordable in the
Case 4 lenhancement was detected. U right eye. positive
Bilateral P100 latencies
Spinal MRI; multiple confluent hyperintense lesions with no cell , normal total protein level,  [were prolonged and low|
Case 5 indistinct contours from the C1 to Th7 level in the T2 section. [OCB : negative in amplitude. positive
'WBCs of 20/cu mm3 (lymphocytes) ,
Spinal MRI; C4- Th1 syrinx and T2 hyperintense intramedul- [increased total protein level (84 mgr/
lary lesion extending from the Thl to the Th7 levels with cord |dL ),
Case 6 expansion. [OCB : negative [Normal, positive
(WBCs of 6/cu mm3 (lymphocyte),
Cranial MRI showed T2 hyperintense fuzzy lesion from the  [increased total protein level (62 mg/ |[Bilateral P100 latencies
dorsal medullary region to the upper cervical cord (figure 2). |[dL), were prolonged and low|
Case 7 Peripheral enhancement was present. (OCB : negative in amplitude, positive
no cell , increased total protein level
Spinal MRI; intramedullary T2 hyperintense lesion extending [of(70 mg/dL) CSF culture was sterile.
from the C2 to the Th10 levels with cord enlargement and The tuberculosis polymerase chain  [Bilateral P100 latencies
Case 8 patchy enhancement. Suspicious contrast enhancement was  |reaction was negative, were prolonged and low|
observed in bilateral post chiasmatic segments in orbital MRI. [OCB: U in amplitude, negative
Spinal MRI; intramedullary T2 expansive hyperintense lesion
at Th10 and 11 level, no contrast enhancement
4 months later after the onset cranial MRI showed a T2 hyper-no cell , increased total protein level
intense lesion in the anterior horn of the left lateral ventricle (73 mgr/dL), Bilateral P100 latencies
Case 9 and contrast enhancement was present (figure 3). (OCB : positive were prolonged, positive

C; Cervical, OCB; Oligoclonal Bant, U; Unknown, CSF; Cere-
brospinal Fluid, MRI; Magnetic Resonance Imaging, NMO IgG
: Aquaporin-4 spesific serum autoantibody VEP; Visual Evoked
Potential, Th; Thoracic, WBC; White Blood Cell

RESULTS

There were 8 female and 1male patients. The
mean age at onset was 49 years (36 to 67 years). While
7 patients were diagnosed with NMO, 2 patients’ di-
agnoses were NMOSD. There were no accompany-
ing systemic autoimmune diseases. The Case 6 was
admitted to our clinic with an LETM (longitudinally
extensive transverse myelitis) attack after 4 months of
chemotherapy and radiotherapy treatment for gall-
bladder adenocancer. The Case 8 experienced LETM
after the diagnosis of pulmonary tuberculosis and un-
der anti-tuberculosis treatment, and the Case 9 was
presented with LETM after post-vaccination. Optic
nerve and spinal cord involvement occurred simulta-
neously in three patients. In three cases, optic neuritis
developed 4 months, 15 months and 5 years after the
myelitis attack (Case 9, Case 5 and Case 4, respec-
tively). The Case 7 was referred to the hospital owing

to cranial involvement, following a history of optic
neuritis attack six months ago. The Case 1 had three
recurrent optic neuritis attacks before the last attack
of admission which included brain stem involvement
and LETM. The Case 4 was receiving low dose inter-
ferone beta-1a with diagnosis of MS. NMO-IgG sero-
positivity was detected in 6 patients (table 2). Our six
patients experienced relapsing course. Patients who
experienced relapses were mostly seropositive for
NMO-IgG. All patients were treated with IV methyl-
prednisolone 1g daily for 5- 10 days followed by oral
prednisolone for acute attacks. Most of the patients
received azathioprine as maintenance therapy (2,5- 3
mg/kg/day). Three of them developed liver toxicity;
because of this, two patients were switched to myco-
phenolate mofetil and one received low dose steroid
treatment. Only one patient received cyclophospha-
mide.

DISCUSSION

NMO characterized by concomitant or a few
weeks intermittent episode of severe acute transverse
myelitis and optic neuritis. The observation of a re-
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lapsing

la

Figure 1a, b, c

Case 1; (1a) MRI shows T2 hyperintense intramedullary lesion
exdenting posteriorly from medulla oblangata to the C2 levels in
T2 cranial sagittal and (1b) expansive Thoracic (th) lesion from
th5 to th9 levels in T2 spinal longitudinal sections. (1c) Contrast
enhancement in the thoracic lesion is patchy.

1b

Figure 1a, b, c

Case 1; (1a) MRI shows T2 hyperintense intramedullary lesion
exdenting posteriorly from medulla oblangata to the C2 levels in
T2 cranial sagittal and (1b) expansive Thoracic (th) lesion from
th5 to th9 levels in T2 spinal longitudinal sections. (1c) Contrast
enhancement in the thoracic lesion is patchy.

form of NMO led to a classification of two subtypes:
monophasic and relapsing form (1). The monophasic

Figure la, b, ¢

Case 1; (1a) MRI shows T2 hyperintense intramedullary lesion
exdenting posteriorly from medulla oblangata to the C2 levels in
T2 cranial sagittal and (1b) expansive Thoracic (th) lesion from
th5 to th9 levels in T2 spinal longitudinal sections. (1c) Contrast
enhancement in the thoracic lesion is patchy.

type is seen equally in both sexes, whereas the relaps
ing form is diagnosed 3 to 9 times more frequently
in females (3). Our case serial consisted of mostly fe-
males and presented as relapsing form. There was only
one male who had monophasic form.
NMO is also encountered in children, but the mean
age of appearance is 35- 45 years (4). The mean age at
onset was 49 years in our patients.
Three of our cases initially had a concurrent or inter-
mittent optic neuritis and transverse myelitis (Cases 2,
3, 8) which is the typical feature of NMO. Optic neu-
ritis is characterized by a uni- or bilateral vision loss,
which is more prevalent and severe in NMO than MS
(4). Our six patients had severe (Cases 1, 3, 4, 5, 7, 8)
optic neuritis attacks and optic atrophy.
Spinal cord involvement covers three or more verte-
bral segments, which is called “longitudinal extensive
transverse myelitis” The lesion can reach the brain
stem. An acute spinal cord involvement shows edema
with gadolinium uptake (days and months after re-
lapse) at transverse sections (1, 3). Six of our cases had
classical MRI findings (Cases 1, 2, 5, 6, 8,9 ). Three of
them (Cases 1, 2, 8) had a patchy pattern or periph-
eral contrast uptake. One of the patient, which was in
remission phase, had atrophy of the spinal cord (case
4). One patient did not have any spinal involvement
yet (Case 7) and another one had short and discontin-
uous lesions after one month of symptom onset (Case
3). The lesions were expansive in six cases.
Brain lesions are present in more than half of the pa-
tients at onset and increases during disease course (5,
6).

Mostly areas such as the brainstem, hypothal-
amus and ependymal cells that have high expression
for aquaporin 4 (AQP4) are involved. Brain lesions
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Figure 2
Case 7; (2) Cranial MRI shows hyperintense fuzzy lesion from
dorsal medullary to upper servical cord on T2 sagittal section.

Figure 3
Case 9; Cranial MRI shows lesion in anterior horn of left lateral
ventriculus and contrast enhancement on T1 axial section.

could meet Barkhof criteria due to its expansion (5).
Involvement of corpus callosum is a specific indicator
of MS (7, 8). Brain stem lesions especially involve ar-
eas like the area postrema and nucleus tractus solitari-
us (5). Three of our patients (Cases 1, 7, 9) had cranial
involvement. Two had lower brain stem involvement
spreading to the posterior cervical area and one had
a lesion in the vicinity of the lateral ventricular area.
The corpus callosum of a patient (Case 4) which was
misdiagnosed MS was preserved. Lu et al. reported
that brain stem involvement is confined to the medul-
la oblongata and dorsal area (9). Two of our patients
had similar manifestations (case 1 and 7).
Monophasic form is characterized by optic neuritis
and myelitis simultaneously or occurring within 30
days.

The duration between optic neuritis and myeli-
tis attacks could last years, but 55% of patients suffer
from both attacks consecutively within one year, 78%
within three years and 98% within five years (10). The
duration between both attacks in our patients ranged
between 4 months to 5 years. Three patients had op-
tic neuritis and myelitis concomitantly or within one
month consecutively (Cases 2, 3, 8). Viral infection
before onset of disease was reported in 30% of mono-
phasic and 23% of biphasic patients (11). Our one

patient had a history of influenza vaccination before
NMO was diagnosed (case 9).

Most NMO patients have abnormal cerebrospinal flu-
id. Protein increases in 46 -75 % of cases (12). Pleocy-
tosis is observed over 50/mm3. This finding is import-
ant for the differential diagnosis from MS. Pleocytosis
is more frequent in LETM than in ON attack. OCB is
observed in 30% of NMO cases and is usually tran-
sient (13). Eight of our patients underwent lumbar
puncture. Seven had increased protein (50- 94 mg/
dL). One patient, who was in the remission period,
had normal cerebrospinal fluid findings. None had
pleocytosis over 50/mm3. Five patients were exam-
ined for OCB. Two thin bands in one patient (Case 3)
and OCB in another (Case 9) were detected.

In 2004, Lennon et al. defined a specific anti-
body which was named NMO IgG and had acceptable
sensitivity (73%) and specificity (91%) for NMO (14).
NMO and NMOSD are frequently accompanied by
autoimmune diseases (i.e. systemic lupus erythema-
tosus, sjogren syndrome, thyroiditis, type 1 DM, celi-
ac disease and myasthenia gravis) (15-17). Transverse
myelitis, optic neuritis, relapsing myelitis or NMO
have been reported as a complication of autoimmune
diseases (15, 18). Our six patients were NMO IgG
positive. No autoimmune disease was evident in any
of our patients. NMO IgG could be determined in
diseases presented as recurrent isolated myelitis and
optic neuritis. In 25-60% of idiopathic LETM or re-
current ON, NMO IgG can be determined upon ap-
pearance of clinical findings. Seropositive patients are
prone to develop NMO within one year (4, 19). Our
two NMSOD cases with positive NMO IgG experi-
enced only ON or LETM attack (Case 6,7).

One patient was operated for adenocancer of
gallbladder and had a history of chemotherapy and
radiotherapy (Case 6). Rarely, NMO and NMOSD
may represent a paraneoplastic phenomenon. Breast
carcinoma is the most common tumor associated
with paraneoplastic NMOSD. Pittock et al. propose
that tumor cells may express onconeural antigens that
can trigger an aquaporin-4 immune response (20).
Jarius et al. demonstrated prevalence 4% of cancer in
a multi-center study of 175 NMO patients (21).

One patient developed NMO during pulmonary
tuberculosis treatment and NMO IgG was negative. If
there is no direct invasion to the CNS, the anti-tuber-
culosis agents or mycobacterium bacilli might trigger
an immune- reaction (22). In the NMO patients with
pulmonary tuberculosis, LETM can involve quite long
segments and also whole spinal cord involvement may
be seen (23). In our cases, the longest cord involve-
ment was LETM with pulmonary tuberculosis in case
8 (C2-Th 10).

Attacks need to be closely monitored and ag-
gressively treated during the early period in NMO.
The treatment of choice in attacks is (IV) lgr/day
methylprednisolone for 5- 10 days. Oral prednisolone
should follow parenteral therapy in acute attacks. To
prevent early rebounds steroids should be tapered
within 2- 6 months. Plasma exchange is recommend-
ed for patients resistant to steroids (4, 24). Our pa-
tients received IV steroid 1 gr/day for 5- 10 days in the
attack period. Afterwards patients received 1 mg/kg
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oral therapy. All patients responded well to the ther-
ap

NMO IgG positivity is an important predictor
for relapse in LETM or ON patients. (3). Our six pa-
tients were NMO IgG positive and most of them had
a relapsing course. We initiated azathioprine in all
of our patients for prophylactic therapy. Treatment
was terminated in three of our patients (Cases 2, 6,
7), because of the liver toxicity. Two continued with
mycophenolate mofetil (Cases 6 and 7) and a third pa-
tient continued with a low dose oral steroid. Another
patient was switched to cyclophosphamide IV for six
months due to adherence problems.

Finally, NMO is a rare disease and diagnostic
criteria are frequently changing. This kind of case se-
ries will help clinicians understand nature of the dis-
ease.
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