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Neuromyelitis optic is an autoimmune, so-called "aquaparinopathy" of the central nervous system 
(CNS), characterized by the development of inflammatory demyelinating foci primarily located in the 
spinal cord and optic nerves, clinically manifested by a combination of optic neuritis and longitudi-
nal-transverse myelitis syndromes. In recent years, this condition has generated tremendous interest 
among scientists and clinical neurologists, aided by the discovery of a highly specific autoantibody 
of immunoglobulin (Ig)G (NMO-IgG) in serum, targeting the most abundant astrocytic water channel 
aquaporin-4 (AQP4), which is present almost in 80% of patients with opticoneuromyelitis. This fruitful 
discovery clearly showed that neuromyelitis optics is not a subform of multiple sclerosis (MS) in most 
cases, as has been assumed for decades, and emphasizes the need for timely and accurate diagnosis 
in view of the differences in optimal treatment options between them. 

The article highlights the historical data on the study of opticoneuromyelitis, and also considers a clini-
cal case of the disease in a 53-year-old woman of Asian race with a debut in the form of an episode of 
motor-sensory disorders of the type of right-sided hemsymptomatology with the subsequent develop-
ment of spinal symptoms in the form of deep lower paraparesis with pelvic disorders. Repeated mag-
netic resonance imaging of the brain revealed a picture of microangiopathy, discirculatory encepha-
lopathy. MRI examination of the spinal cord revealed a demyelinating lesion of the 3 cervical segments of the 
type of transverse myelitis. A blood test for antibodies to aquaporin-4 showed a positive result. The study of 
visual evoked potentials revealed axonal-demyenizing damage. Examination by an ophthalmologist revealed 
descending atrophy of the optic neurons. Pulse therapy with glucocorticoids with a positive clinical and labo-
ratory response was used as induction therapy. A timely established correct diagnosis, prescribed adequate 
treatment help to stop exacerbations in a timely manner and improve the quality of life of such patients.
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Оптиконейромиелит – аутоиммунды, атап айтқанда орталық жүйке жүйесінің (ОЖЖ) «аквапа-
ринопатиясы», клиникалық оптикалық неврит және көлденең миелит синдромдарының бірлесуі 
арқылы көрінеді және жұлын мен көру нервінде біріншілік қабыну-демиелинсіздену ошақтарының 
орналасуы арқылы дамиды. Соңғы жылдары бұл жағдайлар ғалымдар мен клиникалық невролог-
тар арасында аса қызығушылық тудырды, оған астроцитарлы су каналы аквапорин-4 (AQP4)-ке 
бағытталған оптиконейромиелитпен науқастардың 80%-да дерлік қан сарысуында болатын специ-
фикалық аутоантидене иммуноглобулинінің (Ig)G (NMO-IgG) табылуы әсер болды.
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Бұл жемісті жаңалық соңғы жылдары тек болжам болып келген – оптиконейромиелиттің көп 
жағдайда шашыранды склероздың (ШС) бір түрі еместігін және уақытылы нақты диагностика мен 
оңтайлы емдеу варианттарының ерекшелік қажеттігін көрсетті. 

Мақалада оптиконейромиетті зерттеу мәселелері бойынша тарихи мәліметтерге шолу жасал-
ған, сонымен қатар азиаттық 53 жастағы науқас әйелдің оң жақтық гемисимптоматика типі бойынша 
мотосенсорлы бұзылыстары басталған, кейіннен кіші жамбас ағзалары бұзылыстарымен терең 
төменгі парапарез түрінде спинальды симптоматика дамыған клиникалық жағдайы қарасты-
рылады. 

Бірнеше рет өткізілген бас миының магнитно-резонансты зерттеуі микроангиопатия мен дис-
циркуляторлы энцефалопатияны анықтаған. Жұлынның МРТ-зерттеуі көлденең 3 мойын сегмен-
тінің көлденең миелит типі бойынша демиелінсізденіп зақымдануын анықтаған. Аквапорин-4 қар-
сы антиденелерге қан анализі оң нәтиже берген. Потенциалды шақыру арқылы көру дәрежесін 
зерттеу аксональды-демиелинсіздену зақымдануын анықтаған. Офтальмолог қараған кезде көру 
нервілерінің төмендеуші атрофиясы анықталған. Индукционды терапия ретінде глюкокортикоид-
тармен пульстерапия қолданылған және оң клинико-лабораторлы нәтиже көрсеткен. Уақытылы 
қойылған дұрыс диагноз, адекватты емдеу уақытылы өршуді басып, мұндай науқастардың өмір 
сүру сапасын жақсартуға септігін тигізеді. 

Негізгі сөздер: оптиконейромиелит, Девик ауруы, аутоиммунды механизмдер, маркерлер, 
диагностикалау.
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Оптиконейромиелит – аутоиммунная, так называемая «аквапаринопатия» центральной 
нервной системы (ЦНС), характеризующаяся развитием воспалительно-демиелинизирующих 
очагов, первично расположенных в спинном мозге и зрительных нервах, клинически проявля-
ющихся сочетанием синдромов оптического неврита и продольно-поперечного миелита. В по-
следние годы это состояние вызвало огромный интерес среди ученых и клинических невроло-
гов, чему способствовало обнаружение высокоспецифичного аутоантитела иммуноглобулина 
(Ig)G (NMO-IgG) в сыворотке крови, нацеленного на самый распространенный астроцитарный 
водный канал аквапорина-4 (AQP4), который присутствует почти у 80% пациентов с оптико-
нейромиелитом. Это плодотворное открытие ясно показало, что в большинстве случаев оп-
тиконейромиелит не является подформой рассеянного склероза (РС), как предполагалось на 
протяжении десятилетий, и подчеркивает необходимость своевременной и точной диагностики 
ввиду различий оптимальных вариантов лечения между ними. 

В статье освещены исторические данные по вопросу изучения оптиконейромиелита, а так-
же рассматривается клинический случай заболевания у женщины 53-х лет, азиатской расы, 
с дебютом в виде эпизода мотосенсорных расстройств по типу правосторонней гемисимпто-
матики с последующим развитием спинальной симптоматики в виде глубокого нижнего па-
рапареза с тазовыми расстройствами. Неоднократно проводимое магнитно-резонансное ис-
следование головного мозга обнаруживало картину микроангиопатии, дисциркуляторной 
энцефалопатии. МРТ-исследование спинного мозга выявило демиелинизирующее поражение 
3-х шейных сегментов по типу поперечного миелита. Анализ крови на антитела к аквапори-
ну-4 показал положительный результат. Проведенное исследование зрительных вызванных 
потенциалов обнаружило аксонально-демиенизирующее повреждение. Осмотр офтальмолога 
выявил нисходящую атрофию зрительных нервов. В качестве индукционной терапии приме-
нялась пульс-терапия глюкокортикоидами с положительным клинико-лабораторным ответом. 
Вовремя установленный правильный диагноз, назначенное адекватное лечение помогают 
своевременно купировать обострения и повысить качество жизни таких пациентов.

Ключевые слова: оптиконейромиелит, болезнь Девика, аутоиммунные механизмы, мар-
керы, диагностика. 
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Opticoneuromyelitis (ONM, ICD-10, G36.0) is an 
idiopathic severe inflammatory demyelinating 
disease characterized by selective involvement of 

the optic nerves and spinal cord with relative intactness of 
the brain structures, leading to profound disability [1]. It 
is also called Devic’s opticomyelitis, Devic’s syndrome, or 
Devic’s disease.  The disease has significant similarities to 
multiple sclerosis (MS) in its clinical manifestations and 
imaging findings and has long been considered a variant 
of MS [2]. Views on the place of this disease in the clas-
sification of neurological diseases, diagnostic criteria, and 
therapy tactics have long been controversial.  Some scien-
tists traditionally considered Devic’s disease as one of the 
malignant variants of MS, some others believed that this 
pathology is a form of acute disseminated encephalomy-
elitis (ADEM) [3], and some clinicians considered ONM 
as a separate nosological entity in the system of nervous 
diseases [4]. However, the situation changed dramatically 
since the specific biomarkers, antibodies to aquaporin-4 
protein (AQP4-IgG), were identified in an overwhelming 
number of patients with ONM in 2004, thus producing the 
first diagnostic criteria [5, 6, 7].

The disease became known as Devic’s disease after the 
seminal 1894 report when E. Devic used the term “Neu-
romyelitis optica acuta” for the occasion of the French 
Congress in Lyon [8].  The same year his student F. Gault 
published a doctoral dissertation entitled “De la neuro - 
myélite optique aiguë,” which included reviewing the ex-
isting medical literature and analyzing a clinicopatholo-
gical case from his practice [7]. However, in their reviews, 
the authors omitted some early descriptions of probable 
ONM, probably due to limited access to bibliographic re-
sources at that time.

So, even 26 years before the fi rst case mentioned by 
Devic E. and Gault F., in 1844, the Genoese physician Giovan-
ni Battista Pescetto reported a 42-year-old man who simulta-
neously developed acute amaurosis and cervical myelitis, with 
complete recovery after extensive bloodletting [9]. Attention 
should also be drawn to a previously forgotten review by the 
German ophthalmologist Friedrich Albin Schanz (known to 
ophthalmologists as one of the inventors of the “slit lamp’), 
where most of the clinical and pathological features currently 
thought to be characteristic of ONM are indicated [10]. 

For a long time, the case described in a lecture “On the 
ophthalmoscopic signs of spinal disease” published in The 
Lancet in 1870 was considered the fi rst description of a pa-
tient with possible ONM in the Western literature. The lecture 
was delivered by Thomas Cliff ord Allbutt, known to many as 
the inventor of the clinical thermometer and one of the main 
initiators of the clinical use of the ophthalmoscope.  His idea 
was the pathogenetic relationship between spinal cord injury 
and optic nerve damage [11].

However, to be fair in terms of historical chronology, the 
fi rst description of a patient with vision loss and signs of spinal 
cord damage was made by King Louis XVIII’s fi rst physician, 
the founder and lifelong president of the National Academy of 
Medicine, the French pathologist and anatomist Antoine Portal 

 ONM is a disease of an autoimmune nature that is 
prevalent in members of the non-European race. Unfortunate-
ly, it is currently very diffi  cult to determine the true prevalence 
and incidence of Devic’s disease. This is because, for many 
years, ONM has been regarded as a variant of MS, and even 
when there is isolated damage to the optic nerves and/or spinal 
cord, patients have been treated for MS or other diseases of the 
nervous system, such as myelitis.

in 1804, when he published an early report on vision loss asso-
ciated with infl ammation of the spinal cord in the Marquis: The 
case of the Marquis de Causan [12]. 
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found that NMO-IgG selectively binds to the aquaporin-4 
channel [21]. The NMO-IgG antibodies identifi ed as being 
specifi c to ONM confi rmed the autoimmune mechanisms of 
the pathogenesis of Devic’s disease.   Such antibodies are ab-
sent in patients with classical MS and other autoimmune, in-
fl ammatory, and non-infl ammatory CNS diseases, as well as in 
healthy individuals [22]. 

The pathogenesis of the disease is due to the selective as-
sociation of NMO-IgG with aquaporin-4 (AQP4), one of the 
major proteins of the CNS water channels localized in the 
astrocyte stems that form the blood-brain barrier (BBB). The 
highest concentration of AQP4 in the CNS is found in the grey 
matter of the spinal cord, hypothalamus, and periventricular 
areas [22]. 

A scheme of ONM pathogenesis is being considered, ac-
cording to which AQP4-IgG circulating in the blood plasma 
penetrates through the damaged BBB and binds to ion chan-
nels located on astrocyte processes such as complement-
mediated damage and leukocyte infi ltration, leading to astro-
cyte necrosis [23-27]. In turn, this leads to secondary damage 
and death of oligodendrocytes and, consequently, secondary de-
myelination, which eventually leads to neuronal necrosis, i.e., 
neurodegeneration. Chronic foci of infl ammation in the brain, 
represented by cystic degeneration, gliosis, and nerve tissue at-
rophy, can lead to the development of secondary syringomyelia 
[28]. Today, the detection of focal lesions of the nervous sys-
tem outside the optic nerves and spinal cord is no longer a cri-
terion for excluding the diagnosis of ONM [1].

Devic’s disease aff ects the astrocytes’ lipoid coating that 
protects the optic and cerebrospinal nerves. Therefore, the ini-
tial clinical manifestations are visual disturbances, followed 
by symptoms of severe transverse myelitis after some time, in 
most cases within three months. 

In ONM, optical neuritis that precedes myelitis [29] in 
80% of cases is usually bilateral and manifests as visual 
disturbances in the form of decreased or even complete loss, 
positive visual phenomena in the form of fl ickering lights, 
spots or lines, and pain syndromes in the orbital region. 
Ophthalmoscopy more often reveals a normal fundus pic-
ture, a slight fading of the optic disc borders, mild edema, 
atrophy, and pallor of the optic discs in chronic cases [30, 
31, 32]. However, it is believed that eye damage in Devic’s 
disease is more severe than in MS, with a high incidence of 
residual eff ects [32].

However, in 20% of cases, transverse myelitis may pre-
cede optical neuritis and/or occur in an isolated form. An 
acute partial transverse or longitudinal diff use myelitis with 
all the symptoms typical of spinal cord damage is a variant 
of this course.  These include, fi rst of all, gross symmetrical 
motor-sensory disorders, Lhermitte’s symptoms, paroxysmal 
tonic muscle spasms, radicular pain, dyscoordination, ataxia, 
pelvic organ dysfunction, and others [19, 33].

Both monophasic and recurrent forms of the disease are 
now accepted (34).  However, recurrent attacks are less typical, 
as well as remissions. 

The prognosis for the disease is rather pessimistic, al-
though several possible outcomes are possible. In some 

The incidence of ONM is universal, but there is a higher 
prevalence in Asian countries [13]. Population-based studi-
es on the prevalence and incidence of ONM are current-
ly very limited and cover only a few countries in Europe, 
Asia, and South America. For example, according to a study 
conducted in Denmark, the incidence of ONM was 0.4 per 
100,000 population, and the prevalence was 4.4 per 100,000 
[14]. Although it is a rare disease in the Caucasian popu-
lation, a retrospective population-based series of cases has 
shown the disease to be more common than previously be-
lieved [15]. Studies in other countries show the following 
prevalence fi gures: 0.5 per 100,000 in the Republic of Cuba, 
1.0 per 100,000 in Mexico, and 1.4-2.8 per 100,000 in the 
United States [13]. 

ONM is most prevalent among females. The female to 
male ratio is (2-8):1 (1).   According to the Mayo Clinic, 
the female-to-male ratio is 2.5 to 1 [16]. The age at which 
the disease begins varies, but it most often begins between 
35 and 47 years of age. Thus, the average age of onset is 
higher in comparison with MS [17]. Single familial cases of 
Devic’s opticomyelitis have been described in the literature.   
ONM is often associated (50-70%) with other autoimmune 
diseases – Sjogren’s syndrome, autoimmune thyroiditis, 
rheumatoid arthritis, systemic lupus erythematosus, perni-
cious anemia, ulcerative colitis, primary sclerosing cholan-
gitis, and thrombocytopenic purpura [18,19].

As mentioned above, ONM is currently the only demyelin-
ating disease where a specifi c biomarker has been identifi ed. 
Most early reports described ONM as a monophasic disease, 
but Beck (1927) and McAlpine (1938) reported patients with a 
relapsing course (17). In 2004, Lennon and Wingerchuk found 
neuroopticomyelitis-associated IgG (NMO-IgG) to distinguish 
ONM from MS [20]. A year later, Lennon and colleagues 
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cases, a complete recovery is expected; another variant of the 
course of ONM is the presence of remissions of the disease. 
Although the severity of neurological defi cits is greater in 
the relapsing form, the long-term prognosis is more favo-
rable than in the monophasic form, as there is no increase in 
neurological defi cits [35]. The worst outcome is progressive 
worsening and death [1]. 

Considering the complexity of diagnosis, the small study 
of the disease, and the rare occurrence of this pathology, we 
describe our clinical observation, when the debut of ONM 
was disguised as a vascular pathology and was treated as a 
stroke.

Patient M-va Z., a Kazakh woman of 53, complained of 
general weakness, limitation of limb mobility, inability to 
stand up and walk due to limb weakness, pelvic organ dys-
function such as stool retention, constant feeling of stiff ness in 
her arms and body. 

From the anamnesis: the patient considered herself ill since 
30 June 2017, when psycho-emotional stress caused weakness, 
numbness, and tingling in the shoulder and right upper extremi-
ty. The above complaints began to escalate, and on 3 July 
2017, she was summoned to the emergency hospital and admit-
ted to the CRH. The illness was considered as a stroke (Ische-
mic stroke). In July 2017, an MRI scan of the brain showed a 
picture of mixed dyscirculatory encephalopathy. There were 
manifestations of microangiopathy. In August 2017, her con-

dition worsened, with weakness and numbness in the right 
lower extremity. She was repeatedly treated in the neurology 
department.  A repeated CT scan of the brain showed a pic-
ture of encephalopathy.  On 18.09.2017, she noted weakness in 
both lower extremities, shooting pains in the legs, spasmodic 
muscle pain, and inability to move independently. She was 
admitted to the neurology department for a second time and 
treated for chronic cerebral ischemia and other cerebrovascular 
syndromes in DEP cerebrovascular disease. 

In January 2018, the patient was admitted to the neurology 
department of Municipal Clinical Hospital No. 1, complaining 
of weakness in the legs and inability to move independently 
with episodes of urinary retention. 

Her neurological status revealed spinal symptoms in the 
form of transverse myelitis and pelvic disorder. The doctors 
and teaching staff  of the Department of Nervous Diseases with 
a course in neurosurgery suspected Devic’s disease.  A spinal 
MRI of the spinal cord, consultation with an ophthalmologist, 
a visual evoked potential study, and a lumbar puncture with 
further investigation of the spinal fl uid for antibodies to AQP4 
were prescribed to substantiate the decision made. Diff erential 
diagnosis with MS and other autoimmune diseases was also 
performed.

Neuroimaging changes in the spinal cord revealed a 
probable demyelinating lesion of the three cervical segments 
in the form of transverse myelitis, which is consistent with the 
clinical picture (Fig. 1).

Figure 1 – MR imaging of demyelinating spinal cord disease (debut of MS? spinal form?). 
An expansive process?

The consultation with an ophthalmologist revealed pale optic 
discs, clear borders, descending optic atrophy. An examination of 
the visual evoked potentials revealed that cortical responses are not 
very stable; amplitudes vary with varying degrees of decrease in 
several samples, on the left up to unrecorded. The information-con-
duction to the cortex is impaired on both sides, moderately on the 
right and markedly on the left, axonal-demyelinating type. Consul-
tation with a rheumatologist ruled out active rheumatologic disease 
due to the lack of clinical picture and no history of them and labora-
tory fi ndings of negative tests for systemic and infectious diseases.

Blood serum and cerebrospinal fl uid tests for NMO-IgG/
antibodies to aquaporin-4 were positive, with minor lympho-
cytic pleocytosis. In general and biochemical blood tests, there 
was no signifi cant abnormality. 

All the prescribed diagnostic measures made it possible 
to establish a clinical diagnosis.  Pulse therapy and symp-
tomatic supportive treatment were administered, with posi-
tive dynamics, complete regression of pain syndrome, pelvic 
disorders, and a partial improvement of motor and sensory 
disturbances (Fig. 2).



48

КЛИНИЧЕСКИЙ СЛУЧАЙ

(Алматы), №2 (224), 2021

Figure 2 – The clinical case timeline

DISCUSSION
The presented clinical case had transverse, longitudinal myeli-

tis: an extended spinal cord lesion of demyelinating nature at the CI-
TVII level, clinically manifesting as partial or complete involve-
ment of the transverse spinal cord. CSF study revealed lymphocytic 
pleocytosis, and MRI revealed a focus of demyelinating nature ac-
cumulating contrast substance, which indicated an infl ammatory 
nature of the disease. After laboratory examination, infectious and 
systemic diseases were ruled out. MS was also excluded since it 
is not characterized by the spread of foci in the spinal cord over 
more than three segments and the absence of focal changes in 
the brain substance, observed in this clinical case. Devic’s optic 
neuromyelitis was diagnosed based on the clinical picture, con-
trast-enhanced neuroimaging of the brain and spinal cord, and a 
positive result of a specifi c blood test for aquaporin-4 antibodies.

CONCLUSIONS
So, understanding the diff erences in the clinical course, 

manifestations, and characteristic changes of the brain and 

spinal cord according to neuroimaging data in Devic’s optic 
neuromyelitis enables us to choose the right treatment strategy, 
improve the quality of life, and reduce the degree of disability 
of patients. We hope that the described clinical case of Devic’s 
disease from our practice will add to our knowledge of this rare 
and severe disease.
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