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Abstract:  The purpose of this study was to delineate distant neurological and 
neuropsychological effects of severe neuroborreliosis. A group of 33 patients (12 men 
and 21 women) were selected for the study. Every patient had suffered from severe 
meningitis, meningoencephalitis or meningopolyradiculoneuritis due to neuroborreliosis 
in the chronic form of the illness. Standardised medical interview, physical examination 
and a series of neuropsychological tests (WAIS-R, BDI, BENTON-BENDER, DUM) 
were performed. In the clinical history, 36.4% of the patients complained of headache, 
27.3% of subjective memory distortions; 33.3% of the patients suffered from 
sleeplessness. The neurological examination showed that 36.4% of the patients 
experienced such cerebellum integrity disturbances as abnormalities in gait and 
coordination or even mild ataxia. 21.2% of the patients experienced dysfunction in the 
proprioceptive pathways, 9% asymmetry in deep tendon reflexes (DTR’s), 27.3% 
disturbances in the sensory responses. The examination showed, however, no muscular 
strength abnormalities. Half of the patients had slight depression. Psychological tests 
indicated that 21.2% of the patients had problems in thinking process and experienced 
memory impairment. 36.4% of the patients had significant organic damage in the 
central nervous system. The results of this study suggest the existence of long-lasting 
consequences of acute neuroborreliosis, which can significantly influence the quality of 
life of patients. 
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INTRODUCTION 
 
In the literature [1, 9, 12, 13], Lyme borreliosis is 

classified as having early and late infections. The most 
obvious criterion of an early infection with B. burgdorferi 
is erythema migrans (EM), but this is present only in 
about 40-60% of patients [9, 17]. After EM, the 
Bannwarth syndrome (meningitis, radiculoneuritis, cranial 
nerve palsies) represents the second most common clinical 
manifestation of acute Borrelia infection, especially in 
Europe.  

Meningitis hardly ever affects adult Europeans; it is 
rather noted in children [1, 2]. It is reported that 
neurological symptoms associated with acute meningitis 
and polyradiculoneuritis have a good prognosis [1, 7, 15, 
17]. On the other hand, it has been reported that chronic 
neuroborreliosis (involvement of the CNS) does not remit 
spontaneously. Moreover, it tends not to respond well to a 
specific treatment [8, 12, 18]. The symptoms usually 
begin to subside only after several weeks or months, and 
the improvements are less visible in patients with a longer 
duration of neurological deficits. It has also been reported 
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that a small percentage of Lyme borreliosis patients 
develop mild to moderate encephalopathic symptoms 
months or years after diagnosis and treatment [12, 20]. 
Moreover, a chronic fatigue syndrome, memory loss, 
sleep disturbance, and depression as consequences of 
Lyme disease are widely suggested [22]. However, the 
etiology of this syndrome still remains unclear [19, 21]. 

According to the clinical history of the patients 
diagnosed and treated in the Institute of Agricultural 
Medicine, distant effects of neuroborreliosis are often 
noted. The purpose of this study was to delineate and 
assess distant neurological and neuropsychological effects 
of acute neuroboreliosis in the chronic form of the illness. 

 
PATIENTS 

 
The Institute of Agricultural Medicine database was 

used to find a group of patients who suffered from acute 
neuroborreliosis in the time period 1995-1998. A group of 
33 patients (12 men and 21 women of average age 44.2) 
were selected for the study.  

According to the clinical history, the diagnosis of acute 
neuroborreliosis was based on: a history of tick bite, 
typical clinical presentation of meningitis, lumbar 
puncture results (detection of lymphocytic pleocytosis), 
and positive results of ELISA test for the presence of anti-
Borrelia IgM and IgG antibodies in the serum and CSF 
samples. In all the samples, levels of IgM and IgG 
antibodies were significantly high, being above 21 BBU 
(Bellco Biomedica Units) per 1 ml. All the patients 
experienced moderate intensity headache, fever, meningism, 
nausea, retching and dizziness. It should be underlined 
that all the patients were hospitalized and treated with 
antibiotics therapy for a long period of time. None of the 
patients showed clinical symptoms when discharged from 
hospital after treatment. The patients under 20 and over 
65 were excluded from the study, as the results might 
have been influenced by genetically transmitted neurological 

diseases (before the age of 20) or neurodegenerative 
processes, especially dementia (after 65). 

 
METHODS 

 
Standardised medical interview, physical examination 

and a battery of neuropsychological tests were used in this 
study. 

WAIR-S was performed to assess cognitive areas of 
intelligence, information processing speed, novelty problem 
solving and executive functioning, short-term and 
intermediate memory, as well as acquisition of new 
information and data [25]. 

BDI-BECK depression inventory was used to reveal 
mood disorders, especially depression [4]. 

DUM test was performed to assess memory impairment 
[26]. 

BENTON and BENDER tests were used to diagnose 
definite damage in the central nervous system functioning 
[5, 6]. 

 
RESULTS 

 
In the clinical history, 36.4% of the patients 

complained of headache and 27.3% of subjective memory 
loss. In addition, in 33.3% cases sleeplessness was also 
frequently expereinced (Fig. 1). The most common 
abnormalities in the neurological examination (36.4% of 
the patients) were cerebellum integrity disturbances - such 
as abnormalities in gait and coordination, or even mild 
ataxia (Fig. 2). 21.2% of the patients showed dysfunction 
in the proprioceptive pathways. A few patients (9%) 
showed asymmetry in deep tendon reflexes (DTR’s), 
while 27.3% of the patients had disturbances in sensory 
responses (Fig. 2). 

Psychological tests indicated that half of the patients 
had slight depression in BDI (Beck Depression Inventory) 
(Fig. 3). 21.2% of the patients experienced distorted 
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Figure 2. Results of neurological investigation. 
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Figure 1. Characteristic changes in clinical history. 
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thinking process and memory impairment in DUM test 
(Fig. 3). 36.4% of the patients had significant organic 
damage in the central nervous system, as assessed by 
BENTON and BENDER tests (Fig. 3). 

The above-mentioned disturbances seem to be the 
direct consequences of acute neuroborreliosis.  

 
DISCUSSION 

 
Various neurological conditions were reported in the 

late stage of Lyme disease, such as blindness, epileptic 
seizures, extrapyramidal disorders, amyotrophic lateral 
sclerosis. Chronic infection with Borrelia burgdorferi 
may take the form of dementia or even PSP [10]. Chronic 
progressive sensory ataxic neuropathy was also reported 
as being the consequence of neuroborreliosis [11]. Gait 
disturbances, deep and superficial sensory loss without 
deep tendon reflexes were also reported [11].  

The results of our study confirm the existence of 
cerebellum disturbances in the course of neuroborreliosis, 
despite the lack of morphological cerebellum abnormalities 
which have not been found even in sophisticated 
radiological evaluation. The cerebellar ataxia and 
subsequent mental deterioration were previously 
described by Kobayashi et al. [14] as symptoms of Lyme 
neuroborreliosis. Moreover, in the above-mentioned study 
spongiform changes, neuronal cell loss, and microglial 
activation were described as Lyme neuroborreliosis’ 
characteristic pathological features. The authors pointed 
to dentate and olivary nucleus lesions caused by B. 
burgdorferi as being the origin of the ataxia symptoms. 
Mental deterioration was attributed to the cortical and 
thalamic lesions. Moreover, B. burgdorferi can cause 
focal inflammatory change in the central nervous tissues, 
being a kind of an encephalitic form of Lyme 
neuroborreliosis [14].  

Another case of a patient with clinical features of 
subacute cerebellitis, positive test for Borrelia burgdorferi 

antibodies in CSF, and negative brain magnetic resonance 
imaging, was described by Neurophytides et al. [16]. 

Currently, it is suggested that all cases of subacute 
cerebellitis should be considered as potential 
neuroborreliosis, especially since B. burgdorferi shows a 
particular tendency to colonise infratentorial structures, 
especially the cerebellum.  

A growing body of evidence also indicates the 
occurrence of depressive syndrome or fibromyalgic 
complaints after neuroborreliosis, despite initially 
successful antibiotic therapy eliminating its acute 
symptoms. However, fibromyalgia (or chronic fatigue 
syndrome) tends to produce more disabling symptoms in 
comparison with neuroborreliosis [22, 24]. A disturbance 
of the body's ability to recover after a severe illness is 
often present in fibromyalgia cases [22]. As depicted in 
our study, depressive syndromes also confirm the 
literature data. Moreover, we have noticed significant 
damage in the central nervous system functioning, 
thinking process, and memory disturbances. As the data 
concerning these subjects are limited [1, 3, 18, 20, 23] and 
since most of them are only case reports, a more detailed 
neuropsychological study is needed to describe the origin 
of functional disturbances. 

The present study draws attention to the fact that 
despite initially successful antibiotics therapy, 
neuroborreliosis can often have late neurological and 
psychological outcomes, which significantly influence the 
quality of the patients’ life.  
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Figure 3. Results of psychological tests. 
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