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Abstract
Purpose of Review This review of central nervous system
(CNS) immune-mediated disorders serves as an overview of
multiple neuroinflammatory conditions. Organized by CNS
site, it gives the reader up to date information on clinical
presentation, diagnostic pitfalls, and treatment considerations
for the acute phase of these disorders. Special attention is paid
to some of the more rare CNS neuroinflammatory disorders,
given the treatment and rehabilitation challenges that they
present.
Recent Findings In-depth discussion about conditions that
can mimic idiopathic transverse myelitis is emphasized during
this review. Also, opsoclonus-myoclonus syndrome is includ-
ed as a discussion point in this review with the most recent
literature cited. A general overview of the most current ap-
proaches and considerations for multiple sclerosis, neuromy-
elitis optica, and autoimmune encephalitis is discussed.
Summary This review serves as a brief overview of
neuroinflammatory conditions most relevant to neurologists
and rehabilitation providers who see and manage these
patients.

Keywords Immune-mediated CNS diseases . Transverse
myelitis . Multiple sclerosis . Neuromyelitis optica .

Autoimmune encephalitis . Acute disseminated
encephalomyelitis

Introduction

Immune-mediated central nervous system (CNS) disorders
are a diverse group of overall rare but potentially devastating
disorders. They occur in both children and adults, although
etiologic concerns will vary depending on age. The most com-
mon of immune-mediated CNS diseases is multiple sclerosis
(MS), a chronic autoimmune disease in which myelin is the
target of a dysfunctional immune system, and injury can occur
anywhere within the CNS. However, MS is only one of sev-
eral immune-mediated disorders that can occur in children and
adolescents, and, although other conditions are much more
uncommon, each carries a unique set of potential treatment
and rehabilitation challenges and options.

Spinal Cord

Immune-mediated disorders that affect the spinal cord are in-
frequent, but these disorders can be physically devastating to
patients, and differences in management can have significant
impacts. Recognition of such disorders remains a challenge,
and there is wide variability in treatment regimens, depending
on the condition.

Idiopathic Transverse Myelitis

Clinical Presentation

Idiopathic transverse myelitis (ITM) occurs in 1 in every
250,000–500,000 patients, although estimates of incidence
vary. It can occur at all ages, affecting infants through adults.
Generally speaking, younger patients with ITM are more like-
ly to have a monophasic disease and, with older patients, there
is likely a higher risk for ITM to be a manifestation of an
underlying chronic autoimmune condition [1–5, 6•, 7•, 8•].
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Symptoms in ITM reflect the area of spinal cord involve-
ment; however, even with patients with apparent similarly
affected cords, there can be a wide variability in symptoms.
Patients will present with symptoms of upper or lower extrem-
ity sensory changes, weakness, and/or bladder or bowel
changes [1–4].Occasionally, patients will have isolated symp-
toms that last for hours or days before other deficits evolve,
such as urinary retention or even priapism [9, 10]. The symp-
toms can evolve from their onset to the nadir from hours to
weeks, although very rapid evolution of symptoms, such as
minutes to a few hours, should provoke a concern for a vas-
cular etiology [1–4]. Conversely, slowly progressive symp-
toms that last more than weeks or months generally reduce
concern for ITM. Careful history taking is crucial to determin-
ing etiology and planning for diagnostic imaging and treat-
ment, although this can be difficult with younger and nonver-
bal patients.

Diagnosis and Etiology

ITM is a diagnosis of exclusion and is dependent on clinical
features and history, examination findings, imaging, and cere-
brospinal fluid findings. There is no one imaging, clinical, or
laboratory feature considered pathognomonic for ITM [1–4].
The most formally accepted criteria are from the Transverse
Myelitis Working Group from 2002 by Kerr and colleagues
[11]. Magnetic resonance imaging (MRI) of the spinal cord is
considered crucial for diagnosis, and, unless absolutely con-
traindicated, patients with suspected ITM should undergo a
lumbar puncture. Causes of infection should be explored;
however, multiple infections have been reported with ITM,
but it is unclear, especially with viral causes, whether or not
cord injury and inflammation is from direct viral or bacterial
injury or is a secondary autoimmune response to an infectious
trigger and/or a combination thereof [1–4, 12].However, rec-
ognition of a possible infectious cause may open up therapeu-
tic options such as with Bartonella henselae or herpes simplex
virus [13–16].

With respect toMRI findings, lesions within the spinal cord
can be single or multifocal and can involve both the gray and
white matter regions of the cord. Although ITM has been
historically grouped with MS as a monophasic demyelinating
disorder, it is being increasingly recognized that, like with
MS, gray matter of the cord can be involved and greater cord
gray matter involvement likely imparts a more concerning
prognosis [17•]. In addition, lesions within the spinal cord
are typically hyperintense on T2 imaging and can have vari-
able degrees of gadalinium contrast enhancement; however,
absence of gadalinium enhancement does not preclude a di-
agnosis of ITM [1–5, 6•, 7•, 8•, 10–12].

Spinal fluid findings are heterogenous across ITM cases.
“Classic” ITMwill have some or several markers in the spinal
fluid consistent with inflammation, such as an elevation in the

white blood cells in the CSF, an elevated IgG index and/or
synthesis rate, and/or the presence of four or more oligoclonal
bands. However, CSF protein can also be elevated and the
spinal fluid can sometimes be benign-appearing [1–5, 6•, 7•,
8•, 10–12].There are some older small case series of CSF
cytokines in ITM cases showing IL-1 and IL-6 elevations;
however, these results have not been reproduced across larger
series of ITM cases and they are not routinely used for diag-
nosis or management [18•, 19, 20].

A diagnosis of ITM implies that no clear etiologic factor
has been found, meaning there is not thought to be an under-
lying diagnosis of MS or another inflammatory condition that
is the explanatory factor for the myelitis presentation. In the
setting where it is unclear whether or not there is an underlying
cause, such as MS or another inflammatory condition, the
term transverse myelitis really only describes the clinical syn-
drome whereas idiopathic transverse myelitis is reserved for
cases where no cause is found and the disease is thought to be
monophasic [1–5, 6•, 7•, 8•, 10–12].

Transverse Myelitis vs Acute Myelopathies fromOther Causes

With ITM being a diagnosis of exclusion, it should be noted
that there are other conditions that can mimic ITM but are not
inflammatory in origin. A vascular myelopathy is one of the
more common mimickers, and diagnosis can be challenging.
In one large series of patients undergoing angiography, misdi-
agnosis of vascular myelopathies as ITM was approximately
30%. Arterial myelopathies typically present with an extreme-
ly rapid onset of symptoms, but myelopathies that are venous
in origin or due to a vascular malformation can have presen-
tations indistinguishable from an inflammatory myelitis. In
addition, there is also data to suggest that myelopathies that
are vascular in origin may include markers typically thought
to be exclusive to inflammatory myelopathies, such as
pleocytosis and gadalinium contrast enhancement.
Unfortunately, magnetic resonance angiography (MRA) is in-
sensitive for identifying vascular abnormalities, and the gold
standard for diagnosis of a vascular myelopathy depends on
catheter angiography [21•, 22•]

Another mimicker is a fibrocartilaginous embolus, a con-
dition in which there is herniation of intervertebral disk mate-
rial into the vasculature surrounding the cord and subsequent
secondary cord injury. This condition can be provoked by
seemingly minor trauma or benign movements, and patients
will often report feeling a “pop” sensation or unusual sensa-
tion prior to a rapid onset of symptoms. Symptoms typically
progress rapidly over minutes to several hours, and imaging
and laboratory and clinical features can also be indistinguish-
able from an ITM. There are some imaging findings thought
to suggest the diagnosis, but they are not ubiquitous across all
cases [23•, 24•].
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In the past few years, there has been a surge in cases being
now referred to as acute flaccid myelitis (AFM). The initial
data implicated an enterovirus as the culprit, and it was also
noted that typical immunotherapy regimens, such as intrave-
nous high-dose steroids, intravenous immunoglobulin (IVIg),
or plasma exchange/plasmapheresis (PLEX) were not partic-
ularly efficacious. However, later cases have not definitively
confirmed this link, and the investigations for these cases are
ongoing. Patients with AFM can present with a fairly rapid
onset and tend to have more gray matter spinal cord involve-
ment, specifically anterior horn involvement, and affected
limbs will exhibit persistent flaccid paralysis and often atro-
phy in muscle groups in affected limbs over time, consistent
with a phenotype that mirrors poliomyelitis [25•, 26•, 27•]. Of
note, although there has been focus on AFM in the past few
years, previous papers have noted that patients with ITM with
nerve conduction study/electromyography changes and/or
persistent flaccid paralysis tended to have a poorer prognosis
[28, 29]. This author feels that at least some of these afore-
mentioned cases likely had a phenotype not dissimilar from
AFM cases today. Although considered distinct by some re-
searchers from a more classic ITM, it is likely that AFM rep-
resents a subtype of ITM cases.

Another potential important confounding condition with
ITM is a pre-syrinx with Arnold-Chiari malformations [30].
There is some concern in the ITM community that the pres-
ence of an Arnold-Chiari malformation may be a risk factor
for ITM, and there are a few cases of a Chiari malformation
presenting in such a way as to suggest the diagnosis of ITM
[31•].Unfortunately, there are no clear guidelines as to how to
best manage a potentially symptomatic Chiari malformation
in the setting of an acute presentation, but, if a patient has
profound weakness, then surgical correction can be
considered.

The importance of these mimickers is due to the fact that
the above conditions may have a poor response to traditional
treatments used for ITM. This author recommends consider-
ation of any of the above with a history atypical for ITM,
persistent flaccid paralysis, a rapid onset and clinical deterio-
ration, and/or in the absence of factors supportive of an in-
flammatory cause such as the absence of gadalinium contrast
enhancement and the absence of CSF findings consistent with
inflammation.

Treatment for ITM

Typical treatment for the acute phase of ITM are 3–7 days of
high-dose intravenous (IV) steroids, typically methylprednis-
olone, 1000mg IVevery 24 h for patients >35 kg or 30mg/kg/
day IV for patients <35 kg. In patients that do not respond to
steroids, either IVIg (0.4 g/kg IV daily for 3–5 days) or PLEX,
with a minimum of five exchanges and possibly up to ten
exchanges, could be considered [1–5, 6• , 7• , 8• ,

10–12].Other more aggressive therapies that have been con-
sidered in more refractory cases of ITM have been cyclophos-
phamide, dosed at 750–1000 mg/m2, or high-dose IV metho-
trexate, dosed at 2500 mg/m2 with leucovorin rescue [32–33,
34•]. Rituximab, dosed at 375mg/m2 for 4 doses over 4 weeks
or 2 doses over 4 weeks, or 1000mg IV dosed once or 2 doses
over 4 weeks, has been used for ITM cases in select circum-
stances, although it is typically employed more so when an
underlying chronic inflammatory disorder such as NMO-SD
is suspected [35, 36]. The latter three therapies should be
initiated with neurologists familiar with these medications
and/or rheumatologists or oncologists. In addition, cyclophos-
phamide, methotrexate, or rituximab generally take a few days
to weeks before reaching peak effect.

With respect to timing of escalation of immunotherapy
in ITM cases, the duration of the inflammatory phase in
ITM is likely variable across different patients but likely
only lasts a few weeks to 2–3 months [1–5, 6•, 7•, 8•,
10–12].Due to the fact that all the therapies act on the
inflammatory phase of the disease process, patients that
have a suboptimal response to initial therapies should be
escalated to the next therapy sooner rather than later. In this
author’s experience, therapies that show little benefit in the
first few days or within 1–2 days following completion
should be considered non-responders to that treatment. In
addition, patients that have responded poorly or have wors-
ened following treatment should be considered for further
investigation, such as vascular imaging of the spine, with
concern that misdiagnosis is the reason for the inadequate
response [21•, 22•, 23•, 24•]. Furthermore, escalation of
immunotherapy should be based on the clinical status of
the patient in the acute phase of the disease rather than
radiologic or laboratory findings.

Following completion of immunotherapy, rehabilitation is
dependent on the patient’s deficit. However, activity-based
rehabilitation therapy is generally considered the gold stan-
dard to aid recovery, although data is gleaned from studies
of traumatic spinal cord injuries [37•, 38]. In addition, recov-
ery from ITM can occur over several months or even years. In
patients with concomitant peripheral nerve injury with their
ITM, nerve transfer can be considered that might provide
functional benefit with select activities or muscle groups [39,
40].

Neuromyelitis Optica-Spectrum Disorders and Multiple
Sclerosis

Both neuromyelitis optica-spectrum disorders (NMO) and
multiple sclerosis (MS) are relapsing neuroinflammatory
diseases. NMO can cause an inflammatory myelitis, typi-
cally involving long segments of the spinal cord (three or
more vertebral segments) and optic neuritis, but brain le-
sions causing a hemispheric syndrome and brainstem
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syndromes have been described leading to revision of the
diagnostic criteria for NMO. About 80% of cases will be
anti-aquaporin4 antibody positive, but the absence of anti-
body positivity does not exclude the diagnosis. Flare-ups,
exacerbations, or attacks (all those terms used relatively
interchangeably) are typically treated with high-dose ste-
roids or PLEX. Acute exacerbations refractory to those
treatments have been treated with IVIg, cyclophosphamide,
and high-dose IV methotrexate. Maintenance immunother-
apy used to reduce the risk for further attacks includes aza-
thioprine, mycophenolate mofetil, oral weekly methotrex-
ate, or IV rituximab. Refractory NMO cases that have failed
one or more of these treatments have been treated with IV
tocilizumab with some success. None of these above treat-
ments are FDA-approved for NMO. Although NMO is
much less prevalent than MS, consideration of this diagno-
sis is important in atypical MS cases as certain MS disease-
modifying therapies (DMT) such as the interferons, and
possibly, natalizumab, have been associated with clinical
worsening of certain NMO cases [41•, 42, 43•].

MS is the most common neuroinflammatory disease, with
estimates of prevalence affecting approximately 1 in 1000
adults, with 90% of cases occurring in ages greater than
18 years of age. Presenting symptoms vary widely, but an
inflammatory sensory myelitis, especially when involving
the dorsal columns, or an optic neuritis should provoke con-
cern for MS. Cord lesions are typically short segment lesions
and involve mostly the white matter of the cord or are mixed
gray-white matter. Attacks, flares, or exacerbations of MS
typically will exhibit gadalinium-enhancing lesions and are
treated with high-dose IV steroids or PLEX in steroid-
refractory cases. Most cases of MS in younger patients are
relapsing, remitting MS (RRMS), and there are now 12
FDA-approved DMTs for MS. There are two subtypes of
progressive MS, where the clinical course is one of slow,
gradual clinical deterioration rather than discrete neurologic
attacks. These are secondary progressive MS, a later phase of
RRMS, and primary progressive MS. Recently, ocrelizumab
has become the first FDA-approved DMT for progressive MS
[44, 45].

For MS and NMO, rehabilitation is crucial in order to fa-
cilitate recovery from attacks and to reduce the likelihood of
long-term disability. Beyond physical therapy and occupation-
al therapy to aid recovery following an acute neurologic at-
tack, there are multiple long-term rehabilitation needs often
needed by NMO and MS patients. Spasticity, pain, and blad-
der and bowel dysfunction management can have a significant
impact on quality of life and day-to-day functioning [46].

Systemic Inflammatory Disorders

Sarcoidosis, an inflammatory syndrome that primarily affects
the lungs, involves the CNS in about 10% of patients.

Neurosarcoidosis can present with a longitudinally extensive
inflammatory myelitis but it can also involve other CNS re-
gions. It is unusual for sarcoidosis to present with neurologic
manifestations first, but it does happen infrequently. In pa-
tients that present with a long segment myelit is,
neurosarcoidosis should be considered. Typical screening
tests include an angiotensin-converting enzyme level, al-
though somewhat insensitive as a screening test, and either
chest radiograph or a CT chest to look for mediastinal lymph-
adenopathy, present in about 80–90% of cases [47•, 48•, 49].

Systemic lupus erythematosus and Sjogren’s disease can
also involve the CNS. Both conditions can rarely cause a
myelitis or an optic neuritis [50–53]. In addition, systemic
lupus erythematosus (SLE) patients can have neuropsychiatric
SLE with various psychiatric and neurologic manifestations.
These patients typically require more aggressive immunother-
apy treatment than SLE patients without neurologic involve-
ment [54].

Brainstem and Cerebellum

Opsoclonus-Myoclonus/Ataxia Syndrome

Opsoclonus-myoclonus/ataxia syndrome (OMS) is a poorly
understood neuroinflammatory syndrome. It is rare, with an
incidence of about 1 in 500,000–1,000,000 patients. It typi-
cally affects infants and younger children; however, presenta-
tions in adults have been reported. In infants and children, it
has a strong association with neuroblastoma, and a diagnosis
of OMS should include a thorough assessment for this malig-
nancy [55•, 56•].However, like with ITM, various infectious
etiologies have been implicated in tumor-negative cases [57•,
58].

Patients typically present clinically over days to weeks with
a progressive ataxia with myoclonic movements and often
opsoclonus. In younger ambulatory children, it can manifest
as a regression of motor milestones. Imaging is often benign-
appearing, although there are rare reports of some findings on
advanced neuroimaging techniques. The localization of the
cause of these symptoms is thought to be due to lesions within
the brainstem, cerebellum, or both and/or the connections be-
tween the two structures, with possible secondary effects on
the cortex [59•]. CSF findings sometimes show nonspecific
markers of inflammation in the acute phase, such as a
pleocytosis or elevated oligoclonal bands or IgG index or
synthesis rate. Flow cytometry is not routinely done, but an
abnormal expansion of B cells in the CSF has also been re-
ported [60].

For the acute phase, IV steroids, ACTH, and IVIg are the
most routinely used treatment modalities [61, 62•]. PLEX has
been described with anecdotal success [63, 64].More recently,
initiation of IV rituximab as an adjunctive treatment has been
described [65•]. In general, the symptoms tend to be highly
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steroid/ACTH-responsive, and this author recommends a
prolonged steroid taper following the acute phase for 12–
16 weeks if the patient proves to respond well to steroids. In
patients that do not respond well to steroids, IVIg or PLEX
should be considered [66, 67].

Following the acute phase of the disease, the risk for re-
sidual sequelae is high even in patients with a seemingly
good clinical response. The ataxia, myoclonus, and
opsoclonus do tend to improve with treatment, but the risk
for chronic neurobehavioral deficits has been reported to be
as high as 80% of patients. Patients can have cognitive prob-
lems, sleep difficulties, and unusual anger outbursts described
as “rage” episodes [68]. Occasionally, patients can have def-
icits related to residual myoclonic movements or ataxia af-
fecting their ability to walk or perform tasks, such as writing
and eating. For the cognitive concerns, patients should be
assessed and followed with formal neuropsychological test-
ing. Rehabilitation should focus on improving gross and fine
motor control and medications to manage the behavioral
symptoms [69, 70].

With respect to relapses in OMS, it has been described as a
relapsing neuroinflammatory syndrome; however, there is no
clear imaging or laboratory marker for relapses [71•]. It is not
clear whether or not long-term immunosuppressive medica-
tion usage reduces the risk for relapses or neurologic morbid-
ity; however, re-exacerbation of previous symptoms, typically
identical to the initial acute phase but less severe, tends to
respond well to brief high-dose steroid or ACTH pulses.
Medications that have been used long-term include mycophe-
nolate mofetil, IV rituximab, IV-pulsed cyclophosphamide,
and azathioprine [72–74]. There is no clear consensus, beyond
aggressive treatment in the acute phase, about long-term im-
munotherapy management for OMS.

Acute Cerebellar Ataxia

Acute cerebellar ataxia is an acute syndrome presenting with
ataxia of gait or extremities often evolving over days to weeks.
It is a disease almost universally of young children. It is rou-
tinely considered post-infectious in etiology, although numer-
ous pathogens have been described. In patients that are func-
tionally impacted, MRI brain and lumbar puncture are typi-
cally recommended. Patients often show lesions within the
cerebellum, although MRI-negative cases have been de-
scribed. CSF findings such as a pleocytosis or elevated protein
have been described but are not universal [75].

In patients that are significantly affected, especially if am-
bulatory patients that cannot walk, a course of high-dose IV
steroids, methylprednisolone 30 mg/kg/day for 3–5 days (max
dose of 1000mg) is not unreasonable. In patients with a severe
course, those with a suboptimal steroid response, and/or those
that present with deterioration after initial improvement, OMS
should be considered as an alternative diagnosis. If there are

clear imaging findings, malignancies may need to be consid-
ered depending on the features of the cerebellar lesion(s)
[62•].

Rehabilitation should be akin to patients that have suffered
a cerebellar stroke with a focus on motor planning and tech-
niques to retrain the patient’s vestibular system, although pa-
tients can also recover spontaneously [76].Overall prognosis
is typically excellent.

Other Brainstem Syndromes

Although NMO typically presents with a myelitis or optic
neuritis, a common prodrome in approximately a third of pre-
senting relapses involves the area postrema in the medulla.
Patients can have refractory vomiting or hiccoughs that can
last for days. This often delays diagnosis in patients not pre-
viously diagnosed. In established NMO patients or patients
with an initial demyelinating event suspicious for NMO but
has not met full diagnostic criteria, a syndrome >24 h of per-
sistent vomiting or hiccoughing should be considered as high-
ly suspicious for a relapse [77•, 78, 79]. Other neurologic
attacks in NMO referable to the brainstem have been de-
scribed but are not as common [80, 81•].

MS can involve any aspect of the CNS, and any brainstem
syndrome can occur with it. One syndrome that has a high
predilection for occurring in MS more so than other
neuroinf lammatory disorders i s an in te rnuclear
ophthalmoplegia (INO). Presence of an INO on examination
should be regarded as highly suspicious for MS [82]. Bell’s
palsy can also be seen withMS patients where a lesionmay be
present in the brainstem at the entry zone of CN VII [83].
Virtually, all other cranial neuropathies have been reported
withMS [84].MS patients can also present with various forms
of ataxia, and lesions can occur throughout the cerebellum and
the cerebellar peduncles.Middle cerebellar peduncular lesions
tend to be quite common in MS patients [85].

As described above, acute exacerbations of either MS or
NMO are best initially treated with IV high-dose steroids and
PLEX in refractory cases.

Neurosarcoidosis can also present with brainstem involve-
ment and has been associated with various cranial neuropa-
thies [49, 86].

Brain

Acute Disseminated Encephalomyelitis and Autoimmune
Encephalitis

Acute disseminated encephalomyelitis (ADEM) and autoim-
mune encephalitis (AE) are two separate diseases that primar-
ily affect the brain. ADEM can present with both brain and
cord lesions, and it is similar to ITM in that it is thought to be
due to a secondary autoimmune response to a potential viral
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trigger and generally requires imaging findings, CSF results,
and exclusion of other causes to establish the diagnosis.
Typically, patients present over several hours to days with a
progressive neurologic syndrome of weakness, numbness, al-
tered mental status, and seizures amongst other symptoms.
Unlike with an MS patient presenting with an initial demye-
linating event, patients typically have some degree of an en-
cephalopathy. The patients are usually children, although ad-
olescents and adults can acquire ADEM. The incidence mir-
rors that of ITM. Unlike ITM, the prognosis is generally more
favorable. Typical treatments are high-dose IV steroids for 3–
5 days, 30 mg/kg/day (max dose 1000 mg), IVIg (0.4 g/kg/
day) for 3–5 days, or PLEX (minimum of five exchanges) [87,
88•].

AE is becoming a more recognized neurologic disease
that is really a set of disorders based on diagnostic testing.
The most common and well-recognized is anti-NMDA re-
ceptor antibody encephalitis (NMDAR). The typical pa-
tients present with seizures, encephalopathy, and often
have a movement disorder; however, psychiatric manifes-
tations can occur and patients will sometimes exhibit very
bizarre behaviors. NMDAR diagnosis is made with the test
for anti-NMDA antibodies, and suspected cases should be
tested in the blood and CSF, as some patients will only be
positive in the CSF. Typical acute treatments are steroids,
IVIg, and PLEX; however, patients are more likely than
ADEM patients to need more long-term immunotherapy
such as cyclophosphamide, dosed at 750–1000 mg/m2
monthly for 3–6 months, or IV rituximab, dosed at
375 mg/m2 or 1000 mg 1–2 times over 4 weeks.
Prognosis is generally favorable, but recovery can require
months to years. Due to the cognitive and psychiatric im-
pacts, formal neuropsychological testing is recommended
[89, 90•, 91•, 92•, 93•, 94•, 95•].

Rehabilitation for ADEM (for those patients with signifi-
cant sequelae) and AE often more closely mirrors rehabilita-
tion for traumatic brain injury (TBI) patients [96]. When re-
covery is incomplete, treatment is based onmanaging ongoing
symptoms.

Conclusion

Immune-mediated CNS disorders present unique challenges
in diagnosis, treatment, and long-term management.
Underlying diagnostic considerations are crucial, and aggres-
sive treatment during the acute phase of these disorders can
have significant impact on prognosis.
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