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Objective: To study the clinical profile of patients diagnosed with acute disseminated encephalomyelitis (ADEM). 

Methods: The charts of 7 patients (4 male, 3 female) admitted to the neurology service between April 1998 and March 2001 with the diagnosis of ADEM were reviewed. They all had clinical neurological evaluation, complete laboratory work-up including cerebrospinal fluid (CSF) analysis, cranial and spinal magnetic resonance imaging and evoked potentials. All patients received pulse therapy with methylprednisolone.

Results: The mean age ± SD was 18.1 ± 6 years. The main presenting symptoms and signs were ataxia, sensory, pyramidal and cranial nerve signs. One patient had an upper respiratory infection and another had vaccination against meningitis 3-4 weeks prior to onset. The CSF showed lymphocytic pleocytosis in 5 patients (71%), raised protein in one patient but none had oligoclonal bands. The MRI revealed diffuse hyperintense T2 lesions, cerebral (43%), brainstem (86%), cerebellar (43%) and spinal cord  (71%). The evoked potentials revealed abnormal Visual Evoked Responses (VERs) in 57% and  Brain Stem Auditory Evoked Responses (BAERs) in  43%. All patients showed rapid response to IV methylprednisolone therapy.

Conclusions: Although no solid criteria for the diagnosis of ADEM are yet established, the presenting features of acute multifocal neurological symptoms and signs, CSF lymphocytic pleocytosis, absent oligoclonal bands, diffuse MRI CNS lesions and prompt response to IV methylprednisolone may form useful indicators for the diagnosis of ADEM.
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Acute demyelinating disorders are becoming more frequently diagnosed and reported worldwide as a result of advances in neuroradiology utilizing magnetic resonance imaging (MRI) techniques1-7. These include acute disseminated encephalomyelitis (ADEM), multiple sclerosis (MS) and their variants. ADEM is defined as a monophasic disorder of the central nervous system (CNS) occurring in association with immunization (post-vaccination
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encephalomyelitis) or systemic viral infection (parainfectious encephalomyelitis)8-11. Pathologically ADEM is characterized by perivascular inflammation, edema and demyelination within the CNS and clinically by rapid development of multifocal neurological dysfunction and altered conscious state12. Although the differentiation of ADEM from a first attack of MS is important therapeutically and prognostically no definitive criteria have been set for the diagnosis of ADEM13,14. This article reports the clinical, laboratory, neuroimaging and electrophysiological profile of 7 patients seen over a 3-year period.

METHODS

The KFHU is the only university hospital in the Eastern Province of Saudi Arabia with an estimated population of 3.5 million. During the period from April 1998 to March 2001, seven patients were diagnosed with ADEM. The criteria for the diagnosis were acute multifocal neurological symptoms and signs, diffuse CNS T2 lesions on MRI, absent oligoclonal bands in CSF and rapid response to IV methylprednisolone (IVMP).  The charts of the patients were carefully reviewed documenting the clinical histories, physical and neurological examination findings and investigations that included complete blood count, ESR, fasting blood glucose, liver, renal and thyroid function tests, viral studies, HIV, immune work-up, CSF analysis, cranial and spinal MRI, visual evoked responses (VERs) and brainstem auditory evoked responses (BAERs).  All patients received pulse therapy with IVMP at a dose of 1 g daily for four days followed by tapered oral prednisolone over three months. The duration of regular follow up ranged from 4 months to 40 months.

RESULTS

During the three-year period of the study 7 patients (4 male, 3 female, aged 11-31 years) were diagnosed with ADEM. The mean age ± SD was 18.1 ± 6 years. Table 1 shows summary of the clinical, CSF and neuroimaging profiles. None of the patients in this group had perturbations of consciousness, seizures or evidence of constitutional symptoms at the time of presentation with the neurological syndrome. The main presenting signs were cerebellar ataxia in 5 patients (71%), pyramidal in 4 (57%) and cranial nerves in 3 (29%).  One patient had bilateral optic neuritis and one had sphincter disturbances.

The CSF results revealed lymphocytic pleocytosis in 5 patients (71%). The CSF protein was elevated in one patient but no oligoclonal bands were detectable in all patients. The MRI showed  bilateral hyperintense T2 cerebral lesions in 3 patients (43%), brainstem in 6 (86%), cerebellar in 3 (43%) and spinal cord in 5 (71%). Figure 1 shows the typical cranial and spinal T2 hyperintensities obtained from one patient. The evoked potentials were abnormal for VERs in 4 patients (57%) and BAERs in 3 (43%). All the patients showed a prompt response to IVMP pulse therapy with rapid recovery of functions.

Table 1. Summary of the clinical profile and lab characteristics of the patients.

	Patient
	1
	2
	3
	4
	5
	6
	7

	Age
	18
	15
	11
	19
	13
	20
	31

	Sex
	F
	F
	F
	M
	M
	M
	M

	Cranial nerve
	-
	-
	R VII
	-
	L VI
	-
	-

	Optic neuritis
	-
	-
	-
	-
	-
	Bilateral
	-

	Cerebellar ataxia
	-
	-
	+
	+
	+
	+
	+

	Pyramidal signs
	+
	+
	+
	+
	-
	-
	-

	Sensory disturbances
	+
	+
	+
	+
	-
	-
	+

	Sphincter disturbances
	-
	-
	-
	-
	-
	-
	+

	CSF:

  Lymphocytic Pleocytosis

  Raised Protein
	+

+
	+

-
	+

-
	+

-
	-

-
	+

-
	-

-

	Evoked Potentials:
	
	
	
	
	
	
	

	 Abnormal VERs
	+
	-
	+
	+
	-
	+
	-

	 Abnormal BAERs
	+
	-
	-
	+
	-
	+
	-

	MRI T2 hyperintensities:

  Cerebral

  Brainstem

  Cerebellar

  Spinal cord
	+

-

-

+
	-

+

-

+
	-

+

+

+
	+

+

-

+
	-

+

+

-
	-

+

+

-
	+

+

-

+


VERs: Visual Evoked Reponses

BAERs: Brainstem Auditory Evoked Responses
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Figure 1a.  Axial cranial MRI T2 views showing diffuse 

hyperintense lesions in one patient.
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Figure 1b. Sagital cervical MRI T1 views with Gadolinium (left) 

and T2 views (right) showing enhancing lesions and hyperintensities 

in another patient. 

DISCUSSION

The salient presenting characteristics of ADEM in our patients can be grouped into four categories: firstly, an acute monophasic presentation with cerebellar ataxia, sensory, pyramidal and cranial nerves abnormalities; secondly, abnormal T2 diffuse multifocal hyperintense lesions; thirdly, abnormal CSF with lymphocytic pleocytosis and no oligoclonal bands; and fourthly, prompt response to IVMP. These characteristics probably provide a set of indicators for diagnosing ADEM and differentiating it from a new attack of MS13. However, long term follow-up is required to identify those who will convert to definite MS14. It was also observed that the general symptoms of fever, disturbance of consciousness and seizures were not manifested in our patients compared to a recent large study of 52 consecutive patients4.

The reported post-vaccination cases were common after receiving vaccines for measles, mumps, rubella, influenza, rabies and poliomyelitis12. Our patient who received the meningococcal vaccine a month prior to onset of neurological symptoms is comparable to a case reported from Brazil15,16. The associated predisposing diseases include measles, rubella, varicella, small pox, mumps, influenza, parainfluenza, infectious mononucleosis, typhoid, mycoplasma infections, herpes simplex  and after autologous peripheral blood stem cell transplant for non-Hodgkin's lymphoma12,17,18.

 The findings of mild to moderate CSF lymphocytic pleocytosis, normal or slightly elevated CSF protein and increased myelin basic protein level support the diagnosis of ADEM19. Typical ADEM patients generally respond rapidly to IVMP pulse therapy20,21. In patients who do not improve with steroid therapy intravenous immunoglobulin (IVIG) has been used successfully22-24.  Plasmapheresis has also been reported as a successful mode of treatment25 but its use has been recommended by the Therapeutics & Technology Assessment Subcommittee of the American Academy of Neurology on a case-by-case basis26. However, the rapid response to IVMP may be utilized as a useful diagnostic indicator in addition to the proposed clinical characteristics13. However, until the advent of a specific diagnostic biological, immunological or chemical test for recognizing ADEM as a specific entity, the long term surveillance of the patient for confirming the clinical diagnosis.

CONCLUSIONS 

Although no solid criteria for the diagnosis of ADEM are yet established, the presenting features of acute multifocal neurological symptoms and signs, CSF lymphocytic pleocytosis, absent oligoclonal bands, diffuse MRI CNS lesions and prompt response to IV methylprednisolone may form useful indicators for the diagnosis of ADEM.
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