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MAIN POINTS

There was a low probability of Lyme neuro-

borreliosis in cases of prolonged non-spe-

cific neurological symptoms, including 

when anti-Borrelia antibodies were detec-

ted in serum

Lyme neuroborreliosis should be suspected 

in patients with painful radiculitis that 

worsens at night, especially when accompa-

nied by numbness in a dermatomal distribu-

tion and peripheral facial nerve palsy

Patients with symptoms of Lyme neuro-

borreliosis should be assessed with lumbar 

puncture
BACKGROUND Analysis of cerebrospinal fluid is required in order to diagnose Lyme neuro-
borreliosis. We investigated the symptoms of patients in a highly endemic area who were 
referred for evaluation of possible Lyme neuroborreliosis, and explored whether cerebro-
spinal fluid analysis confirmed or ruled out the diagnosis.

METHOD We reviewed the medical records of all patients who underwent lumbar puncture 
at Sørlandet Hospital Arendal in the period 1 January 2013 to 31 December 2013.

RESULTS A total of 140 patients were referred with suspected Lyme neuroborreliosis. Of these, 
110 patients had non-specific neurological symptoms (e.g. fatigue, dizziness and headache), 
only one of whom received a diagnosis of possible Lyme neuroborreliosis. Thirty patients had 
symptoms typical of the condition (such as radiculitis or peripheral facial nerve palsy). Six of 
these were diagnosed with definite Lyme neuroborreliosis, and one with possible Lyme neuro-
borreliosis. None of those diagnosed with Lyme neuroborreliosis had had symptoms lasting 
more than six months.

INTERPRETATION The probability of Lyme neuroborreliosis is low in the absence of typical 
symptoms of the condition, even when anti-Borrelia antibodies are detected in serum and 
especially when the symptoms are of long duration.

Lyme disease is a vector-borne zoonosis that duration of less than six weeks, Borrelia

is caused by infection with the spirochete
Borrelia burgdorferi following a tick bite
(1). Early localised disease manifests as
erythema migrans, and approximately half
of those infected have non-specific sym-
ptoms such as fever, myalgia, lymphadeno-
pathy and headache (2).

Lyme neuroborreliosis is the most wide-
spread form of disseminated borreliosis in
Europe. The condition is reported in 3 – 12  %
of those with untreated early localised dis-
ease, usually four to eight weeks after a tick
bite, but both earlier and later onset occur
(3 – 7). The most common clinical manifesta-
tion of Lyme neuroborreliosis is Bannwarth’s
syndrome, which consists of peripheral facial
nerve palsy or oculomotor nerve palsy, radi-
culitis with symptoms including radiating
pain, changes in sensation and/or paralysis,
and the presence of lymphocytes in the cere-
brospinal fluid (7, 8). In children, typical pre-
sentation is facial nerve palsy with low-grade
meningitis symptoms without radiculitis (9).
In rarer cases of Lyme neuroborreliosis, there
may be peripheral neuropathy, cognitive
impairment, cerebellar ataxia, encephalitis
and myelitis (1, 7).

In Norway, Lyme neuroborreliosis is dia-
gnosed on the basis of European guidelines.
These require neurological symptoms con-
sistent with the disease, as well as lumbar
puncture showing pleocytosis and a positive
antibody index as evidence of intrathecal
anti-Borrelia antibody production (Box 1)
(10). In 10 – 30  % of those with symptom
antibodies are not detected in the cerebrospi-
nal fluid (CSF) or in serum, which makes
early diagnosis challenging (11).

Between 28 and 50  % of those who
undergo treatment for Lyme neuroborrelio-
sis develop post-treatment Lyme disease
(PTLD), which is marked by fatigue, neuro-
psychological symptoms and reduced qual-
ity of life (12, 13). Diagnostic criteria have
been proposed for this condition, but its
aetiology, diagnosis and clinical signifi-
cance remain uncertain and controversial
(14 – 16).

In 2015, a total of 425 cases of disse-
minated borreliosis, neuroborreliosis, Lyme
carditis and Lyme arthritis were recorded in
Norway (17). The coastal regions of the
Agder counties are considered highly ende-
mic for Borrelia, with up to 31.1  % of ticks
being carriers of Borrelia species (18).

At Sørlandet Hospital the number of refer-
rals for possible Lyme neuroborreliosis has
increased in recent years. We have investi-
gated the symptoms shown by these patients
and the duration of those symptoms, the results
of CSF analysis, and the final diagnosis.

Material and method
Patients
The medical records of all outpatients and
inpatients who underwent lumbar puncture
in the Department of Neurology, Sørlandet
Hospital Arendal in the period 1 January
2013 to 31 December 2013 were reviewed.
The following information was recorded
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from referral letters, outpatient notes, labo-
ratory results and discharge summaries: rea-
son for referral, patient’s account of the tick
bite, symptoms and symptom duration,
results of CSF analysis, final diagnosis,
treatment and complications.

Patients were classified into two groups.
The first group had presented with sym-
ptoms typical of Lyme borreliosis, including
radiculitis, peripheral facial nerve palsy and
other symptoms suggesting involvement of
the central nervous system. The second
group had presented with non-specific
symptoms, such as tiredness/fatigue, dizzi-
ness, difficulties with concentration, myal-
gias, non-specific paraesthesias and tension-
type headache. The classification was per-
formed by the lead author.

Dataset
In total, 240 lumbar punctures were per-
formed over the specified period, of which
140 (58  %) were in connection with testing
for possible Lyme neuroborreliosis. These
140 patients do not include patients whose
CSF was tested for Borrelia antibodies as
part of the workup for other diseases, such as
dementia, multiple sclerosis and chronic

fatigue syndrome (CFS/ME). A total of 100
patients were excluded.

Serological testing for Borrelia antibo-
dies was performed, and all CSF samples
were sent for analysis for Borrelia antibo-
dies and the antibody index to check for
intrathecal antibody production, and for
analysis of cells and proteins in the CSF. All
analyses were conducted at the Department
of Medical Microbiology at Sørlandet Hos-
pital, which is the reference laboratory for
Borrelia analyses in Norway.

Serum and CSF testing were conducted
using Siemens Enzygnost Lyme link VlsE/
IgG and Siemens Enzygnost Borreliosis
IgM. The IgG index is calculated in accord-
ance with the Rieber method (11). Borrelia
IgG in serum is given as a percentage of the
cutoff, where the cutoff is the lowest pos-
sible positive value. This value varies and is
calculated for each individual setup. With
low values, e.g. 200  % of cutoff, there is a
greater chance that the antibodies detected
are not specifically directed against Borrelia
than there is with higher values, such as
800  % of cutoff (19). Data were analysed
using IBM SPSS 22.0.

Ethical approval
The study was presented to the Regional
Committee for Medical and Health Research
Ethics and was declared exempt from the
requirement for formal approval. The study
was approved by the Research Director at
Sørlandet Hospital.

Results
Of the 140 patients, six received a diagnosis
of definite Lyme neuroborreliosis and two of
possible Lyme neuroborreliosis. The aver-
age age of this group was 48 years, and 53  %
were women. There were no significant dif-
ferences in age or sex with respect to sym-
ptoms and final diagnosis.

Of the 30 patients with typical symptoms,
six were diagnosed with definite Lyme
neuroborreliosis and one with possible
Lyme neuroborreliosis. Of the 110 patients
with non-specific neurological symptoms,
only one was considered to have possible
Lyme neuroborreliosis (Table 1).

Of the patients who did not receive a dia-
gnosis of Lyme neuroborreliosis, 52  % had
myalgias, 43  % tiredness/fatigue and 42  %
non-specific paraesthesias. Eight per cent
had been bitten by ticks within the last three
months and 5  % had had a rash suspected of
being erythema migrans. In this group, 45  %
had had symptoms for less than three
months and 30  % for more than 12 months
(Table 2). Of the eight who received a dia-
gnosis of definite or possible Lyme neuro-
borreliosis, 63  % had peripheral facial nerve
palsy, and 50  % had radiculitis and para-
esthesias in a dermatomal distribution. None
reported a history of erythema migrans. Two
of the eight described tick bites within the
last three months.

In all, 24  % of patients who were referred
for evaluation of possible Lyme neuroborreli-
osis on the basis of new-onset peripheral
facial nerve palsy received a diagnosis of
definite or possible disease. All six patients
who were diagnosed with definite Lyme neu-
roborreliosis tested positive for Borrelia IgG
antibodies in serum, with values exceeding
650  % of cutoff.

Discussion
Our study revealed that 79  % of those referred
for lumbar puncture upon suspicion of Lyme
neuroborreliosis did not have typical sym-
ptoms of the disease – they were referred
because of non-specific neurological symp-
toms such as prolonged tiredness, non-spe-
cific paraesthesias, difficulties with concen-
tration, and myalgias. Patients in this group
were unlikely to be diagnosed with Lyme
neuroborreliosis.

Many of those who were diagnosed with
definite or possible Lyme neuroborreliosis
had had symptoms for less than three
months, and none had had symptoms for
more than six months. This may indicate that
prolonged non-specific symptoms render a
diagnosis of Lyme neuroborreliosis less
likely. The symptoms of the disease are often
such that patients seek medical assistance
relatively quickly. A large percentage of the
patients with non-typical symptoms had had
them for more than a year, and none received
a diagnosis of Lyme neuroborreliosis.

BOX 1

European guidelines for the diagnosis 

of Lyme neuroborreliosis (10)

Criteria

Unexplained neurological symptoms consis-
tent with Lyme neuroborreliosis

Cerebrospinal fluid pleocytosis

Positive antibody index indicative of intrat-
hecal anti-Borrelia antibody production

Interpretation

3 of 3 criteria: Definite Lyme neuroborreliosis

2 of 3 criteria: Possible Lyme neuroborreliosis

1 of 3 criteria: Negative for Lyme neuroborre-
liosis

Table 1  Number of persons receiving a diagnosis of Lyme neuroborreliosis among those with(out) typical symptoms who were referred for evalua-
tion with lumbar puncture at the Department of Neurology, Sørlandet Hospital Arendal in the period 1 January 2013 – 31 December 2013

 
Negative for 

Lyme neuroborreliosis
Possible 

Lyme neuroborreliosis
Definite 

Lyme neuroborreliosis Total

Non-specific neurological symptoms 109 1 0 110

Typical symptoms of Lyme neuroborreliosis  23 1 6  30

Total 132 2 6 140
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Whether lumbar puncture is necessary to
diagnose Lyme neuroborreliosis is subject to
international debate. Lumbar puncture is not
required in the USA, whereas positive CSF
results are required in Europe (7, 10, 20, 21).
Certain doctors and patients argue that Lyme
neuroborreliosis can be diagnosed on the
basis of symptoms alone, including non-spe-
cific symptoms such as tiredness, myalgias
and headache, and with the use of non-vali-
dated tests (15, 22). However, non-specific
symptoms are common in the general popu-
lation and there is little evidence that these
are necessarily caused by Lyme neuroborre-
liosis; such diagnostic criteria are therefore
not accepted by the major international aca-
demic communities (8, 14 – 16, 23, 24). An
increased focus on the possible under-dia-
gnosis of Lyme neuroborreliosis in persons
with medically unexplained symptoms may
have led to the increased use of lumbar
puncture observed in recent years.

In our dataset, we found that all patients

with definite Lyme neuroborreliosis had rela-
tively high titres of Borrelia IgG antibodies
in serum. Similar values were seen in 27  % of
those who did not receive the diagnosis. In
Sogn og Fjordane county, 10  % of healthy
blood donors are Borrelia-IgG-seropositive
– without this being associated with health
problems (24, 25). In Vest-Agder county,
18  % of the population have serum antibodies
(26). Exposure to Borrelia can lead to sero-
positive status for several years, for both IgM
and IgG (27). A number of those with non-
specific neurological symptoms may have
been referred for evaluation for Lyme neuro-
borreliosis after testing positive for Borrelia
antibodies at their GP surgery. The detection
of anti-Borrelia antibodies in serum does not
necessarily mean that a patient’s health pro-
blems are caused by Lyme neuroborreliosis,
but a positive result may support the diagno-
sis in those who do have symptoms of the dis-
ease (24).

Peripheral facial nerve palsy was present

in 63  % of patients with possible or definite
Lyme neuroborreliosis, and 24  % of those
assessed for peripheral facial nerve palsy
received a diagnosis of either possible or
definite Lyme neuroborreliosis. None of the
eight patients with definite or possible Lyme
neuroborreliosis had had a rash suspected of
being erythema migrans, and only two recal-
led a tick bite within the last three months. It
is known that about half of patients with
Lyme neuroborreliosis do not recall either a
tick bite or erythema migrans (7, 28).

Lyme neuroborreliosis is thus an impor-
tant differential diagnosis in cases of new-
onset peripheral facial nerve palsy, irrespec-
tive of whether the patient can recall a tick
bite or erythema migrans. Sørlandet Hospi-
tal has introduced lumbar puncture for all
patients with peripheral facial nerve palsy,
and our results support this practice in an
area highly endemic for Borrelia. None of
those who received a diagnosis of possible
or definite Lyme neuroborreliosis had sym-
ptoms of meningitis (headache with hyper-
sensitivity to light and sound, and nausea
or vomiting). The symptoms of Borrelia
meningitis may be pronounced but often
resemble those of viral meningitis – head-
ache of varying severity and fluctuating
fever, but with no other signs of meningitis
(29).

One limitation of this study is that it is
based on a review of medical records and not
on direct discussions with, and examination
of, patients. The dataset is relatively small,
with only six patients with definite Lyme
neuroborreliosis. Most of the records and
referrals provided a good picture of sym-
ptoms and medical history, but it was not pos-
sible to resolve any ambiguities in the self-
reported medical history and clinical results.
We assumed that if a symptom was not
described in the referral or medical records,
then the patient had not had that symptom –
however, this cannot be ruled out for certain.
The individual who recorded symptoms was
not formally blinded with respect to the
results of the CSF analysis.

We wish to thank Cathrine Brunborg at the Oslo
Centre for Biostatistics and Epidemiology for sta-
tistical advice and Sølvi Noraas and Guro Helen
Furset Jensen at the Department of Medical
Microbiology, Sørlandet Hospital for assistance in
describing the laboratory diagnosis of Lyme neuro-
borreliosis.
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Table 2  Number of patients with various symptoms/symptom duration with definite/possible 
Lyme neuroborreliosis/no Lyme neuroborreliosis among those who were referred for evaluation 
with lumbar puncture at the Department of Neurology, Sørlandet Hospital Arendal in the period 
1 January 2013 – 31 December 2013

 

Definite or possible 
Lyme neuroborreliosis 

(n = 8)

Negative for 
Lyme-neuroborreliosis 

(n = 132)

Symptoms

Cranial nerve deficit 5 16

Radiculitis 4 11

Paraesthesias 4 55

Myalgias 3 69

Tension-type headache 3 45

Tiredness 1 57

Dizziness 1 39

Meningitis symptoms 0  1

Difficulty concentrating 0 28

Tick bite within last 3 months 2  8

Erythema migrans 0  6

Symptom duration

< 1 month. 4 36

1 – 3 months 2 23

3 – 6 months 1 10

6 – 12 months 0 15

> 12 months. 0 40

Unknown 1  8
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