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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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ONTUKOHENPOMUENINT — ayTOUMMYHAbI, aTan anTkaHaa opTanblk xyiike xyrneciHiH (OXK) «aksana-
pPYHOMATUACKI», KIMUHUKanbIK ONTUKanblK HEBPUT XXaHe KengeHeH MUenuT CUHAPOMAapbIHbIH Biprecyi
apKblirbl KepiHeai xaHe XyIblH MeH kepy HepBiHAe OipiHWInik KabbIHy-04eMUENMHCI3AeHY OLlaKTapblHbIH,
opHanacybl apkbinbl gamuabsl. CoHfbl Xblnaapbl 6y xargannap fanbiMaap MeH KIMHUKarnblK HeBPOior-
Tap apacbliHAa aca KbI3bIFyLbINbIK TyAblpAbl, OFaH acTpouuTapnbl cy KaHanbl aksanopuH-4 (AQP4)-ke
GarbITTanFaH ONTMKOHENPOMUEnUTNEeH HaykacTapabiH 80%-4a aepnik kKaH capbicyblHaa 6onaTtbiH cneum-
dmKanblk ayToaHTuaeHe MMyHornobynuHiHiH (I9)G (NMO-IgG) Tabeinysl acep 6onaebl.
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Byn xeMicTi )aHanblK COHfbl Xbinaapbl Tek 6ormkam 60onbin KenreH — ONTUKOHENPOMUENUTTIH, Ken
Xarganga watlbipanapbl ckrepo3sabiH, (LLUC) Gip Typi eMecTiriH JkaHe yakbITbiNbl HAKTbl AUarHoCcTUKa MeH
OHTaWnbl eMaey BapnaHTTapblHbIH epeKLenik KaxeTTiriH KepceTTi.

Makanaga onTUKOHEpPOMMETTI 3epTTey Macernenepi boblHLa Tapuxm manimeTTepre LWony xacar-
FaH, COHbIMeHKaTap a3unaTTblk 53 xacTarbl HayKacaengiH OHXaKTblk reMUcMmnTomMmaTka TMnibonbliHwa
MOTOCEeHCOop bl By3binbicTapbl 6acTanfFaH, KeiHHeH Kili xxambac ar3anapbl 6y3binbiCTapbIMEH TEPEH
TOMeHri napanapes TypiHAe CnuHanbAbl CUMNTOMaTMKa AaMblFaH KNMHUKanMbIK XaFganbl KapacTbl-
pbinagbl.

BipHelle peT eTkisinreH 6ac MubIHbIH MarHUTHO-PE30HAHCTLI 3epTTeYi MUKpPOaHrMonaTus MeH auc-
LMPKYNATOpnbl 3HUedanonatusaHel aHbikTaraH. XKynbiHHbIH, MPT-3epTTeyi kengeHeH 3 MOWbIH CEerMmeH-
TiHiH KengeHeH MUenuT Tuni GoMblHWA AEMUENIHCI3AEHIN 3aKkbiMAaHybIH aHbiKTaFraH. AkBanopuH-4 kap-
Cbl @aHTUAEHENEepre KaH aHanusi oH HaTwxke 6epreH. MoTeHumanbl WaKblpy apKbifbl KOPY ASPEXECIH
3epTTey akcoHanbAbl-4eMUENNHCI3OEeHY 3aKkbiMAaHybIH aHbikTaraH. OdTanbMonor KapafaH kesge kepy
HepBinepiHiH TemeHaeyLwi aTpodusAcsl aHbliKTanFaH. VIHayKunMoHabl Tepanus peTiHae rMioKOKOpTUKona-
TapMeH nynbcTepanust KoNnAaHbIfFaH XaHe OH KIMHWKo-NnabopaToprbl HOTUMXE KOPCETKEH. YaKbITbifbl
KOMbINFaH AypbIC AMarHo3, afeksaTTbl eMAey yakbITbifbl epLuyai 6ackin, MyHAan HaykactapabliH eMip
CYpY canacblH XakcapTyfFa CenTiriH Turiseai.

Heri3ri cesnep: ontukoHerpomuenut, [eBuk aypybl, ayTOMMMYyHAbl MeXaHW3MAep, Mapkeprep,
AvarHoctukanay.

PE3IOME
ONTUKOHENPOMUEJIUT JEBUKA: KPATKUI HCTOPUYECKHUI YKCKYPC
(OB30P) 1 COBCTBEHHOE KJIMHNYECKOE HABJIOJEHUE
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OnTMKOHeNpOMMNENUT — ayTOMMMYyHHas, Tak HasblBaemas «akBanapuHonaTusy LeHTpanbHon
HepBHoM cucTtembl (LLHC), xapakTtepuayowasncs passutnem BocnanutenbHO-4EMUENTUHNINPYIOLWLMX
o4aroB, NEPBUMYHO PACMONOXEHHbLIX B CMIMHHOM MO3re U 3pUTENbHbIX HEPBAX, KIMHUYECKM MPOSIBMS-
IOLLUXCS COMETaHUEM CMHOPOMOB OMNTUYECKOrO HEBPUTA U MPOAOILHO-NONEePeYHoro Muenuta. B no-
crnefiHue roapl 3TO COCTOSIHUE BbI3BANO OFPOMHbIA MHTEPEC CPEAM YYEHbIX U KITMHUYECKMX HEBPOIIO-
ros, 4yemy crnoco6cTBoBano obHapyxeHne BbICOKOCNELMPUYHOrO ayToaHTUTena MMMyHornobynvmHa
(19)G (NMO-IgG) B cbiBOpOTKE KPOBW, HALLENEHHOIO HA CaMblil PaCNpOCTPaHEHHbI acTPOLMTaPHbIN
BOAHBIN KaHan akBanopuHa-4 (AQP4), koTopblii npucyTcTByeT noytn y 80% naumeHToB C OMTUKO-
HelipoMyenuTomM. 3To NNOAOTBOPHOE OTKPbLITUE SICHO Mokasarno, YTo B GonbLUMHCTBE CryyaeB of-
TUKOHEMPOMUENUT He ABnAeTcsa noadopmon paccesHHoro ckneposa (PC), kak npegnonaranocb Ha
NPOTSKEHNN AECATUNETUI, U NoAYEepKMBaET HEOOXOAMMOCTb CBOEBPEMEHHON U TOYHOW AMAarHOCTUKM
BBUAY Pas3nununii onTuMarnbHbIX BapyaHTOB NEYEHNST MEXAY HUMU.

B cTaTbe ocBellyeHbl UCTOPUYECKME AaHHbIE MO BONPOCY U3Y4EHUs1 ONMTUKOHENPOMUENNTa, a Tak-
e paccmaTpuBaeTCs KIMHUYECKUI criyvyai 3aborneBaHust y XeHLWuHbl 53-x NneT, asnaTtckoil pachl,
c Ae6loToM B BMAE 3Nn304a MOTOCEHCOPHbIX PACCTPOMCTB MO TUMY NPaBOCTOPOHHEN reMUCUMnTo-
MaTUKWM C MOCMEAYLNM pa3BUTMEM CMUHANbLHOM CUMNTOMAaTUKM B BuAe rnyboKoro HuXHero na-
panapesa C Ta3oBbIMW paccTporicTBamu. HeogHOKpaTHO MPOBOAMMOE MarHWTHO-Pe30HaHCHOe MC-
crnefoBaHWe TOMOBHOrO Mo3ra OOHapyXuBamno KapTUHY MUKpOaHrmonaTuu, OUCLUPKYNSTOPHON
3HuedanonaTum. MPT-uccnegoBaHme CNMHHONO Mo3ra BbISIBUINO AEMUENVHU3MPYIOLLLEE NOopaXeHue
3-X WeNHbIX CEerMeHTOB MO TUMY NMOMNEpPevyHoro MuenuTa. AHanu3 KpoBM Ha aHTMTEeNa K akeanopwu-
Hy-4 nokasan NonoXuTenbHbIA pesynbTaTt. [MpoBeaeHHOe nccnefoBaHMe 3pUTENbHbBIX BbI3BaHHbIX
noTeHumanoB obHapyXuno akcoHanbHo-AeMUeHn3upytoLlee nospexaeHne. OcmoTp odTanbmornora
BbISIBUIT HUCXOAALLYIO aTpoduio 3pUTENbHbIX HEPBOB. B KayecTBe MHAYKLUMOHHON Tepanuu npume-
Hsinack Mynbc-Tepanus rioKOKOPTMKOMAAMY C NOMOXUTENbHBIM KIMHUKO-NabopaTtopHbIM OTBETOM.
BoBpeMs ycTaHOBMEHHbIV NPaBUmbHbIA AMarHo3, HasHayeHHOe afeKBaTHoe eyeHue MnoMorawT
CBOEBPEMEHHO KynMpoBaTb 060CTPEHNSA U NOBbLICUTL KAYECTBO XWU3HM TaKUX NaLUEHTOB.

KnioueBble cnoBa: onTukoHeripomuenut, 6onesHb [leBrka, ayTOMMMYHHblIE MeXaHu3Mbl, Map-
Kepbl, AuarHocTuka.

AOna uutuposanua: Typycnekosa C.T., Hypryxaes E.C., lemecuHoBa B.K., Ctenyk H.B., My-
kawea T.K., AtaHTaeBa 3.b., AnbmaxaHoBa K.K. OntukoHenpomuenut [deBuka: KpaTKUA UCTO-
pudecknin aKkckypc (0630p) um cobCTBEHHOE KnuHuYeckoe HabnwogeHue // MegwuumHa (Anmarbl).
2021;2(224):43-50. doi: 10.31082/1728-452X-2021-224-2-43-50
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pticoneuromyelitis (ONM, ICD-10, G36.0) is an
O 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 (AQP4-1gG), 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 aigué,” 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 first 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 first description of a pa-
tient with possible ONM in the Western literature. The lecture
was delivered by Thomas Clifford 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
first description of a patient with vision loss and signs of spinal
cord damage was made by King Louis XVIII’s first physician,
the founder and lifelong president of the National Academy of
Medicine, the French pathologist and anatomist Antoine Portal

in 1804, when he published an early report on vision loss asso-
ciated with inflammation of the spinal cord in the Marquis: The
case of the Marquis de Causan [12].

Eugéne Devis

ONM is a disease of an autoimmune nature that is
prevalent in members of the non-European race. Unfortunate-
ly, it is currently very difficult 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.

Thomas Clifford Allbutt
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Antoine Portal

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 figures: 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 specific biomarker has been identified.
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 [gG (NMO-IgG) to distinguish
ONM from MS [20]. A year later, Lennon and colleagues

found that NMO-IgG selectively binds to the aquaporin-4
channel [21]. The NMO-IgG antibodies identified as being
specific to ONM confirmed the autoimmune mechanisms of
the pathogenesis of Devic’s disease. Such antibodies are ab-
sent in patients with classical MS and other autoimmune, in-
flammatory, and non-inflammatory 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 infiltration, 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 inflammation 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 affects 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 flickering 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 effects [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 diffuse myelitis with
all the symptoms typical of spinal cord damage is a variant
of this course. These include, first 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
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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 deficits 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 deficits [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 stiffness in
her arms and body.

From the anamnesis: the patient considered herselfill 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-

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 findings of negative tests for systemic and infectious diseases.

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

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 fluid for antibodies to AQP4
were prescribed to substantiate the decision made. Differential
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).

Blood serum and cerebrospinal fluid tests for NMO-IgG/
antibodies to aquaporin-4 were positive, with minor lympho-
cytic pleocytosis. In general and biochemical blood tests, there
was no significant 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).

Il MEDICINE (Almaty), Ne2 (224), 2021
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Disease development picture

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 inflammatory
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 specific blood test for aquaporin-4 antibodies.

CONCLUSIONS
So, understanding the differences in the clinical course,
manifestations, and characteristic changes of the brain and
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