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Abstract
Rapidly progressive dementia (RPD) is a heterogeneous group of diseases characterized 
by cognitive impairment and other neurological disorders developed in a short span of fewer 
than 2 years. Currently viewed as new and infrequent entities, most medical personnel have 
little understanding of it. Nevertheless, they significantly compromise many patients’ quality 
of life. Here, we drive 3 clinical cases that evolve as RPD with different etiologies. Case 1: 
70-year-old woman presented to the emergency with neuropsychiatric syndrome for 18 days. 
The researchers identified inflammatory cerebrospinal fluid (CSF), protein 14-3-3-positive T-tau 
protein, MRI: T2 and FLAIR hyperintensities in bilateral caudate nuclei with diffusion restriction, 
EEG shows a generalized periodic pattern with triphasic wave morphology. Case 2: 29-year-
old man with cognitive impairment and faciobrachial dystonia seizure. The diagnosis was 
confirmed by achieving elevated antibodies against voltage-gated potassium channels. 
Case 3: A 49-year-old woman with encephalopathy and myoclonic seizures; EEG and MRI 
showed subtle changes. The patient also had a normal CSF but a positive CBA serologic 
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NMDA-R antibody test. We described fundamental aspects of RPD to allow made differential 
diagnoses in patients with cognitive impairment and encephalopathy. Establishing an ear-
ly and accurate diagnosis can benefit patients with RPD etiologies that are treatable and even 
reversible, decreasing in morbidity and mortality.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Dementia is a syndrome of organic nature, in which there is a progressive and global dete-
rioration of previously acquired functions, which interfere with independent execution of daily 
life activities. Fifty million people are affected worldwide, of which, 60% approximately are from 
low- and middle-income countries (https://www.who.int/dementia). The usual clinical presen-
tation of dementia is of slow progressive impairment (several years) that results in irreversible 
changes. However, this can have an acute or subacute presentation (months, weeks, or even 
days), giving rise to what we know as rapidly progressive dementia (RPD) [1]. This clinical 
syndrome lacks a conclusive definition other than the period in which the manifestations 
develop, so it requires a broad differential diagnosis in which etiologies like tumors, metabolic, 
infectious, inflammatory, autoimmune, prion, vascular, neurodegenerative, and primary diseases 
are considered. Initially, there may be confusion elucidating the precise cause of enceph-
alopathy; perhaps the clinical screening and clinical course becoming vital for the diagnosis [2].

According to literature, 20–30% of patients are refractory to medical management, and 
a considerable number of these patients are those whose etiology remains unknown [1]. 
Although science development gives us tools to approach RPD, it is important to highlight 
certain aspects. Autoimmune encephalitis has undergone a revolution in the last 10 years in 
which a large number of antigens and antibodies play a critical role. This is how it has been 
possible to accurately characterize a series of clinical entities, which has favored the diagnostic 
and therapeutic approach of these pathologies [3]. Regarding RPD associated with prion 
diseases such as Creutzfeldt-Jakob disease (CJD) or neurodegenerative diseases such as 
Alzheimer’s disease, it is essential to mention that they present a clinical overlap with a large 
number of highly treatable disorders. However, they respond in a limited way to treatment. 
Biochemical studies have verified this. Similar proteins are involved in the pathophysiology 
of neurodegenerative diseases (such as tau, β-amyloid, -synuclein, among others) described 
in both Alzheimer’s and prion diseases [4].

Diagnostic criteria for possible autoimmune encephalitis: (1) subacute onset (rapid 
progression in less than 3 months) of working memory deficit (short-term memory loss), altered 
mental status, or psychiatric symptoms. In addition, (2) at least one of the following: (A) new 
focal CNS findings, (B) seizure not explained by a previously known disorder, (C) CFS pleocy-
tosis (white blood cell count of more than 5 cells per mm3 or oligoclonal bands), (D) MRI 
with finding suggestive of encephalitis (T2 hyper signal lesions and restriction on diffusion 
sequence). (3) Reasonable exclusion of alternative causes [4].

Case Presentation

Case 1
A 70-year-old female arrived at the emergency room with a chief complaint of crying episodes; 

depression; incoherent language; a tendency to mutism, apathy, and visual hallucinations for 
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18 days. She was on the antidepressant drug but did not feel better and re-entry for suspected 
autoimmune encephalitis cerebrospinal fluid (CSF): protein 14-3-3-positive T-tau protein: 
6,772 pg/mL (0–1,149 pg/mL) (Quest/Nichols Institute, Valencia), MRI: T2 and FLAIR hyper-
intensities in bilateral caudate nuclei with diffusion restriction (Fig. 1a), EEG showing a gener-
alized periodic pattern with triphasic wave morphology (Fig. 1b). She received multiple 
treatment schemes with steroids and plasmapheresis; no improvement was seen. The patient 
finally died 3 months later.

Case 2
Twenty-nine-year-old male patient with memory loss, disorientation, and marked drows-

iness. Subsequently, he presents faciobrachial dystonic seizures at a frequency of more than 
forty times per hour. He was evaluated several times at a different medical center with normal 
EEG and brain MRI findings. He was on antipsychotic treatment for schizophrenia without 
improvement. The patient was taken to the Hospital San José presenting multiple faciobra-
chial dystonic seizures, remarkable autoimmune epilepsy mediated by antibodies against 
potassium channels. Screening for infectious and neoplastic diseases as differential diagnosis 
were made . Brain MRI was normal, and continuous monitoring EEG was performed, see 
(Figure 2). Multiple episodes of faciobrachial dystonic seizures were evidenced per hour 
accompanied by a rapid attenuation of the trace, more generalized activity during and after 
the episodes.

The clinical diagnosis of faciobrachial dystonic seizures was confirmed by achieving 
elevated antibodies against voltage-gated potassium channels (824 pmol/L) and a positive 
serologic test for inactive leucine-rich glioma 1 (anti-LGI1). Methylprednisolone was started 
at a 1 g/day dose for 5 days with no improvement. Plasmapheresis was initially administered 
throughout ten sessions, with subsequent significant improvement in symptoms. He was also 

a b

Fig. 1. Case 1: a Axial T2-weighted Fluid attenuated inversion recovery (FLAIR) image. It is showing slightly 
high signal intensity (red flag) in the caudate nucleus bilateral. b Axial MRI ADC (Apparent diffusion coefficient). 
Signal decrease in the bilateral caudate nucleus higher left.
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given cyclophosphamide, which was switched to rituximab due to persistent seizures. The 
seizures were treated and resolved with rituximab. He has some delays in processing infor-
mation and problems with divided and sustained visual attention.

Case 3
A previously healthy 49-year-old woman experienced working memory loss, disorien-

tation, inappropriate behavior, structured visual hallucinations, and myoclonic seizures, 
which progressively increased to epileptic encephalopathy. Infectious and neoplastic causes 
were ruled out. The patient underwent an EEG for 12 h, which showed continuous attenu-
ation with no good sleep patterns and fast activity overlapping bilateral frontal intermittent 
slowing complex (extreme delta brushes [EDBs]). (Fig. 3a).

An immunological cause was confirmed by employing a brain MRI showing an inflam-
matory process, described as hyperintense lesions in T2 over the suitable basal nuclei with 
restricted diffusion images (Figure 3b–e). The patient also had a normal CSF but a positive 
CBA serologic NMDA-R antibody test.

She was administered 1 g methylprednisolone pulses for 5 days with slight improvement. 
She then was treated with plasmapheresis for five sessions and subsequently azathioprine 
50 mg twice a day. Currently, she has no seizures and showed significant improvement in 
cognitive domains.

Discussion

It has been well mentioned that RPDs are pathologies challenging to diagnose, which 
delays the beginning of timely treatment. Considering literature findings, 20–30% of patients 
with autoimmune RPD etiology are refractory to medical management. Of these, a consid-
erable number remain as an RPD of unknown etiology.

An autoimmune mechanism produces approximately 12% of RPDs. The most frequent are 
those generated by antibodies against the voltage-gated potassium channel complex (VGKC), 
which comprise 56% of cases. These include antibodies against inactive leucine-rich glioma 

Fig. 2. Case 2: 12 h of EEG with LFF at 1 Hz and HFF at 70 Hz. It Illustrates continuous fast activity mixed with 
muscle artifact during and after faciobrachial dystonic seizure.
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1 (LGI1) and the contactin-associated simile protein-2 (Caspr2). In addition, the following 
would be those that involve antibodies against glutamic acid decarboxylase (GAD65) at 22%. 
Finally, the RPD cases related to antibodies against brain proteins expressed N-methyl-D′ 
Aspartate receptors (NMDAR) with a prevalence of approximately 3% [5].

Regarding CJD, it is a fatal neurodegenerative encephalopathy. Product of a mutation 
of prion proteins [6], it is responsible for approximately 62% of RPD in the Memory and 
Aging Center of the University of California in San Francisco, 13% of RPD cases at the Major 
Dementia Reference Center in Greece, and 68% at the US National Prion Disease Pathology 
Surveillance Center. Therefore, it is crucial to make an early diagnosis because it leads to 
pronounced mental deterioration, movement disorders, blindness, coma, and high mortality 
rates (90%) [7].

A positive 14-3-3 protein is associated with the diagnostic approach’s rapidly progressing 
cognitive deterioration. Therefore, this test has been the subject of debate in the management 
of patients with CJD. Initial studies showed that the test had high sensitivity (92%) and spec-
ificity (∼80%) if applied in an appropriate clinical setting, generally characterized by a 
condition such as the one presented by the patient [8, 9].

a

b c d e

Fig. 3. CASE 3: a 12 h of EEG with LFF at 1 Hz and HFF at 70 Hz. Evidence bilateral frontal intermittent slow-
ing complex. b–e Hyperintense lesions on T2 and Fluid attenuated inversion recovery (FLAIR) MRI image 
compromised the basal ganglia right side with restricted diffusion, no lesion enhancing.
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In EEG, a generalized periodic pattern with triphasic wave morphology is reported, which 
are conditions with a minor frequency of appearance in other pathologies [9]. Wave complexes 
with triphasic and periodic morphology are characteristic of CJD [10], and it is estimated that 
they can be found in approximately 60–90% of patients [11]. Although different patterns 
have been reported in CJD, the triphasic wave pattern is the most frequent. Still, others such 
as acute periodic slow-wave complexes (PSWC) can be found, which refer to an epileptiform 
pattern in the EEG with a sensitivity of 66% and a specificity of 74% [12].

In the exposed clinical case, a picture of acute onset’s cognitive deterioration is displayed 
at the beginning of the eighth decade of life. According to the literature, people with CJD tend 
to manifest rapidly progressing dementia, usually around the sixth or seventh decade of life. 
However, the incidence of late-onset cases has been increasing recently. Likewise, the average 
age at the onset of the disease is usually around 57–89 years [13].

Another aspect to consider is that, as evidenced in Table 1, RPDs are multifactorial entities 
in which a broad differential diagnosis is considered. Initially, nonspecific symptoms such as 
fatigue, instability, dizziness, decreased activity, anxiety, depression, visual disturbances, and 
memory disturbances may appear. However, emotional predominance symptoms are present 
in the case, so it is initially approached and managed as a depressive condition without a satis-
factory response to treatment [14].

Another finding is the tau protein at 6,772 pg/mL, significantly above the reference 
values. Regarding this aspect, the literature has shown that the determination of tau protein 
levels in CSF is a valuable marker for the laboratory diagnosis of CJD. High values of this para-
clinical exam with a cut-off point of 1,300 pg/mL have a diagnostic sensitivity of 94%, a spec-
ificity of 90%, and a positive predictive value of 92% [15].

It is worth noting that significantly elevated tau protein levels are associated in patients 
with 14-3-3-positive protein by immunoblot bands. This is evidenced in the case described 
above [16, 17].

In MRI studies with T2 and FLAIR, the main finding is bilateral hyperintensities in caudate 
nuclei and diffusion restriction. Hyper signal of the caudate nucleus, the putamen, the cortex, 
and DWI-weighted restriction images has been reported in approximately 80% of cases [18].

Even though our patient was not genotyped, we consider that she presents with a CJD 
consistent with an MM genotype due to the manifestation of behavioral symptoms, visual and 
language alterations present in 54%, 50%, and 61% of the cases, respectively [19].

Regarding the approach and management established in the case presented, an RPD of 
autoimmune etiology was thought of, and immunomodulatory management was considered 
due to the benefits of the therapy since there were no paraclinical findings to suspect CJD (tau 
protein and 14-3-3). The nonresponse to immunotherapy was what increased the suspicion 
of this disease [20].

When it comes to VGKC antibody encephalopathy, it should be considered that previously, 
epitopes of the channel itself were considered the target of antibodies. Still, it is currently 
known that most of these targets the inactivated protein-1 of the glioma rich in leucine (LGI1) 
and the contacting-associated protein-2 (Caspr2) [16, 17, 20]. In this sense, the LGI1 protein 
is a secreted neuronal protein that interacts at the presynaptic level with ADAM 23 and post-
synaptic with ADAM 22, forming a trans-synaptic complex. Other complex components 
include presynaptic subunits Kv1.1 and Kv1.2 and the postsynaptic AMPA receptor, which are 
affected by mutations in the gene code for LGI1. This mechanism decreases AMPA receptor 
activity in inhibitory neurons [21] and increases glutamate release [22], triggering alterations 
in memory and epilepsy, as evidenced in the case presented.

Epidemiologically, there is a predominance of the male gender approaching the sixth 
decade of life. However, cases ranging from the pediatric population to the elderly in the 
eighth decade have been reported [20].
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Clinically, it is common to find subacute limbic encephalitis that evolves into anamnestic 
deficit related to REM sleep disturbances and epileptic seizures [20]. It has also been asso-
ciated with myoclonic movements (dystonic faciobrachial seizure or tonic seizure), RPD, CJD, 
hyponatremia.

In 47% of cases, the brain MRI did not present alterations [22–24]. Interictal and ictal 
findings and focal slowing can be found on the electroencephalogram. There were findings of 
rapid and generalized attenuation in the case presented during and after episodes of facio-
brachial seizure, moderate lymphocytosis, and increased protein concentration in the CSF 
study [25].

Given the clinical suspicion of encephalopathy associated with antibodies against the 
VGKC complex with CA’s presence against LGI1 and Caspr2, the most frequently used first-line 
immunotherapies are steroids, intravenous immunoglobulins, and plasma exchange, individ-
ually or in combination. The combination of steroids with intravenous immunoglobulins can 
also be used. If there is no response to these immunotherapies, the following strategy includes 
rituximab and cyclophosphamide [26]. Also, 70–80% of patients respond adequately to previous 
treatment. However, some patients may persist with residual memory disorders [27].

Anti-NMDAR encephalitis is a serious but treatable disorder that frequently affects 
children and adolescents, yet it continues to be under-recognized. However, anti-NMDAR 
encephalopathy is recognizable from the point of view of its clinical features [28, 29].

Most patients with anti-NMDAR encephalitis develop a disease that goes through different 
stages and can start from psychosis, memory deficits, seizures, the disintegration of language 
and progression to a catatonic state, abnormal movements, autonomic and respiratory insta-
bility. In our case, a previously healthy 49-year-old woman had been experiencing working 
memory loss, disorientation, inappropriate behavior, structured visual hallucinations, and 
finally, myoclonic seizures, which progressively increased to epileptic encephalopathy [30, 31].

According to the literature, the disorder predominantly affects children and young adults. 
The female population around 18 years of age and the black race are the most affected. They 
usually develop ovarian teratoma and various psychiatric disorders such as amnesia, seizures, 
dyskinesias, autonomic dysfunction, and decreased level of consciousness [30, 32].

A study showed that antibodies against NMDAR heteromers containing NR2B and NR2A 
are associated with more severe encephalitis. Another study showed that patients treated 
with tumor resection and immunotherapy (corticosteroids, intravenous immunoglobulin, or 
plasma exchange) respond rapidly to treatment and less frequently require second-line immuno-
therapy than patients without a tumor with similar initial immunotherapy [30–33].

For the diagnosis of anti-NMDAR encephalitis, an immunological cause was confirmed in 
our case using a brain MRI showing an inflammatory process, described as hyperintense 
lesions on T2 in the right basal nucleus with diffusion restriction [14, 15, 30]. The literature 
shows that the diagnosis of anti-NMDAR encephalitis can be made by employing MRI (FLAIR), 
where it is expected; otherwise, anomalies that enhance the contrast in cortical (brain/cere-
bellum) or subcortical regions (hippocampus, basal ganglia, white matter, and stem) up to 
33%. In contrast, PET shows a predominantly frontal cerebral hypermetabolism that corre-
lates with the severity of the disease [30, 31].

On the other hand, the literature reveals that EEG is potentially more helpful, but epileptic 
activity is rare, and in the initial screening, almost 30% did not have EEG finding reported. 
Still, it is characterized by severe generalized slowing (delta range frequencies), triphasic 
wave, and focal abnormalities in 18.4%, most commonly in the temporal, frontotemporal, and 
frontal regions. The presence of EDB principally in NMDARE, EDB was not associated with 
the presence of orofacial dyskinesia or movement disorder, suggesting that EMG artifact is 
not responsible for this pattern. Epileptiform discharges as sharp waves or periodic lateralized 
epileptiform discharges and generalized periodic epileptiform discharges were seen in 15%. 
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In our case, EEG findings evidenced continuous attenuation and no good sleep patterns, as 
well as delta brush and triphasic wave, identical to the literature [32, 33].

Regarding the CSF analysis, lymphocytic pleocytosis or oligoclonal bands are evidenced. 
However, the basic CSF parameters may be expected first, as in our 2 patients where the CSF 
analysis showed typical results [34, 35].

There was an RPD associated with an epileptic condition challenging to manage or 
refractory to treatment. As no other differential diagnosis was found, anti-NMDAR antibodies 
were requested.

Conclusion

RPD continues to be a problematic pathology to diagnose. Therefore, we propose estab-
lishing a clear flow chart for non-neurologist professionals to make early recognition of the 
pathology and select candidates for immune-mediated therapy to reduce complications.

As reported in the literature, our cases presented a high pretest diagnostic probability, 
where we could conclude that the triad of altered behavior, alterations in movement, and 
seizures accompanied by cognitive changes or sleep patterns, imply complement with EEG, 
MRI, with which we could indicate a therapy in the event of nonconfirmation by immunological 
tests. Considering that there is no option of accessing antibody tests in all countries, using 
clinical scales as a prognostic factor has been proposed to reduce morbidity and mortality in 
these patients.

It is also convenient to carry out investigations that aim at the creation and validation of 
neuropsychological scales, aimed at identifying in a specific way this type of dementia, espe-
cially in population with low schooling; in the same way, the results of these scales would be 
directed to establish plans of functional neurorehabilitation, with the aim of slowing down 
the neurocognitive deterioration in these patients, and thus, in advancing to a more severe 
stage of their diagnosis of dementia.
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