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Summary. A patient with scrologically confirmed
infection by Borreliu burgdorferi presenting with
painful paresis and atrophy ol the proximal mus-
cles of both upper extremities and bilateral fucial
paresis is described. Electromyography showed a
neurogenic and myopathic pattern. and creatine
kinase was raised. Muscle biopsy revealed the typi-
cal signs ol focal myositis. Treatment with i.v. pen-
icillin led to dramatic clinical and scrological im-
provement. Muscle biopsy was repeated 2 months
later: neurogenic changes were still present. but
no inflammatory signs could be scen anymore.
Thus. the presented case may be the first reported
ol meningopolyvneuritis accompaniced by local nod-
ular myosttis. in the second stage of Lyme borrelio-
SIS,

Key words: Mceningopolyneuritis Bannwarth with
focul nodular myositis ~ Lyme borreliosis. clectro-
myographic and bioptic findings

The ncurologic aspeets of Lvme disease include
meningitis. encephalitis. motor and sensory radicu-
loncuritis. and myelitis [7. 9. 10, 13, 17, 28, 30].
These manifestations represent part ol the second
stage ol this discase, which most recently has been
termed Lyme borreliosis (1.B) [3]). Besides these neu-
rologic manifestations, a wide range of extrancural

Abkiirzungsrerzeichnix. B, burgdorferi= Borrelia - burgdorteri.
C —Complement: CK = Creatine Kinase: CS1-= Cerebrospinal
Tuid: ECM = Erythema chronicum migrans: ENMG - Electro-
myography: ESR — Erythrocyte sedimentation rate: HE = he-
matoxylin cosin: 1gG — Immunoglobulin Gz 1gM — Immuno-
globulink M HET — Indirect immunofiuorescence test: | B=
Lyme borrehiosis:  CV=Nerve conduction velocity: TPHA
Treponema pallidum hemagglutination test

findings is reported [1. 22, 23, 24, 25, 28], involving
the skin in the first stage. the heart additionally
in the second stage. and. foremost, the joints in
its third stage 28], Ackermann ct al. discussed a
progressive  Borrelia-encephalomyelitis  [2]. a
course which scems to be similar to the tertiary
Lyme discase of the central nervous system, de-
scribed by Pachner and Steere [11]. Although the
above-mentioned stages may cither overlap or oc-
cur alone. the illness usually begins in summer with
a characteristic skin lesion. erythema chronicum
migrans (ECM). that may be accompanied by ma-
laise and fatigue. fever, and myalgia (stage 1).
Weeks to months later. some patients develop neu-
rologic or cardiac abnormalitics (stage 2). and
weeks to years later the patients may develop ar-
thritis (stage 3) [10. 11].

This infection has been found in at least 19
countrics on three continents. i.e.. Europe. North
America. and Australia [13). Several authors point
to the similarity ol meningopolyneuritis Bann-
warth and Lyme discase. 1t is now gencerally ac-
cepted that the former represents the neurologic
manifestations ol LB [7. 12, 14]. Its ctiologic agent
was identified by Burgdorfer et al. as being a spiro-
chete [3]. subsequently named Borrelia burgdorferi
[8]. which is transmitted by bites from thicks or
possibly other (Tying inscets [S. 17, 18].

Myalgia. or migratory musculoskcletal pains
are frequently observed in the first stage ol disease
[10. 13. 17]. To our knowledge. no histological
or clectrophysioligical examinations have been
done in patients presenting with this aspect. On
the other hand clectromyography (EMG) and
nerve conduction studies done in patients suffering
from the second stage. c.g.. radiculoneuritis. cither
showed a typical neurogenic patiern or were nor-
mal [10]. No myopathic changes are described with
regard to the the second stage ol this discasc.
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We would like to report on a patient with the

typical history and clinical signs and symptoms of

mceningopolyncuritis Bannwarth — the second stage
of LB — in whom neurogcnic changes in addition
to myopathic changes were obscrved in EMG.
Muscle biopsy revealed cellular infiltration, i.c.,
myositis. as well as signs of ncuropathy.

Case report

A previously healthy 52-year-old woman was ad-
mitted with a 4-month history of pains and pro-
gressive weakness in the proximal muscles of both
upper cxtremities and bilateral pcripheral facial
parcsis. Four weeks prior to the onset of symptoms
she was bitten by several horseflics on both
shoulders. but she did not recall any thick bite.
she had developed an itching erythema around the
ite of an inscct bite mecasuring some 15 cm in di-
imeter and subsiding without treatment within
"weceks. No medical advice was sought for it.

On examination she revealed bilateral peripher-
I facial paresis, marked paresis and atrophy of
oth serratus anterior, deltoid. biceps and — to a
sseroextent — triceps muscles. Mild dysesthesia
as present in C5, C6 dermatomata bilaterally.
he decp tendon reflexes of the upper extremitics
ere not elicitable. The patient complained about
nderness of all muscles, mainly of the upper cx-
emities, but also mildly of the lower extremitics.
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Fig. . Cryostat section of right
biceps brachii muscle (HE stain,
x 80): variation in muscle fiber
size. few angulated fibers,
interstitial fibrosis with numerous
mononuclear infiltrations

There were no other motor or sensory symptoms,
Babinski’s phecnomenon being plantar bilaterally.
Laboratory examination showed raised ESR
(40 mm in the first hour), raised alpha-2-globulin
in clectrophoresis (13.3%), and elcvated creatine
kinase (CK) with 183 U/l. Rheumatoid factor (la-
tex) was ncgative, as were antinuclear, antimito-
chondrial, and smooth muscle antibodies and
cryoglobulins. Immunoclectrophoresis, C3 and C4
were normal. Red and white blood cell counts were
normal and, in particular, no eosinophilia was dc-
tectable. All other routine laboratory parameters
were within normal limits. The treponema pallidum
hemagglutination test (TPHA) was nonreactive.
Electrocardiogram and chest roentgenogram were
normal. Cerebrospinal fluid analysis, including
electrophoresis, did not reveal any abnormality.
The indirect immunofluorcscence test (IIFT) for
antibodics against B. hurgdorferi [20] showed ele-
vated titers in the serum (IgM, 1:64, 1gG. 1:256),
suggestive of a recent infection with this organism.
In the CSF, no antibodies could be detected. Elec-
tromyogram (EMG) or left biceps. right deltoid,
and both orbiculares oris and oculi muscles
showed positive sharp waves and fibrillations as
signs of denervation. Motor unit patterns showed
a mixture of two types of units. There were long-
duration, high-amplitude units, which were often
polyphasic and associated with a single oscillation
pattern, but there were also polyphasic units of
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Fig. 2a, b. Cryostat seetion of lel't
biceps brachii muscle (HE stain

x 80, x 300). Two months after
treatment. scattered small
angulated ibers in small groups
as sign ol denervation: no
inflammatory infliltration

very short duration and low amplitude. EMG of Scem — for both ulnar nerves and 3.8 m/s — Scm
quadriceps muscles was normal on both sides. Mo- — for both median nerves). Sensory conduction ve-
tor nerve conduction velocity (NCV) in both ulnar locities were within normal range.

and median nerves was slightly delayed (35 my/s). Muscle biopsy of right biceps was performed.

Terminal motor latency was normal (4.0 m/s One specimen was processed for cryostat sections
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and a routine battery of histochemical reactions
[6]. A sccond specimen, removed in an isometric
device. was fixed in 3% glutaraldehyde in 0.1 M
cacodylate bufter for electron microscopy. By light
microscopy the specimen showed moderate varia-
tion in the fiber diameter, fibers with central nuclei,
and few small angular fibers. A mild endomysial
fibrosis was noted with perivascular and interstitial
mononuclear infiltration (Fig. 1). On histochemi-
cal staining, fiber-type grouping was present, but
neither specific fiber atrophy nor predominance
could be scen. Electron-microscopic examination
did not add any further aspect.

Summarizing all these findings. a diagnosis of
meningopolyncuritis Bannwarth accompanied by
focal nodular myositis duc to infection with
B. burgdorferi had to be considered. Antibiotic
therapy with intravenous penicillin G 5 Mill. unit
q.i.d. was given for a period of 14 days [29]. Mus-
cle tenderness subsided within 3 days and the pa-
tient regained a marked strength of all affected
muscles within 6 weeks; bilateral facial paresis,
however, improved only partially. The ESR
(12 mm first hour), CK (38 U/l). and electrophore-
sis had returned to normal within 2 weeks. Twenty
days after onsct of trcatment, the IIFT showed
that antibodies against B. hurgdorferi in the serum
had declined, IgM being negative, IgG 1:64. Two
months later the muscle biopsy was repeated from
the left biceps muscle. Scattered small angulated
fibers suggesting denervation werc still present, but
inflammatory signs could not be seen anymorc
(Fig. 2a and b).

Discussion

Several authors describe myalgia as a common fea-
ture of LB in its first stage [10, 13, 17]. So far
it has not yet been shown that this myalgia repre-
sents a myositis. On the other hand, myositis has
never been described as being part of the second
stage of this disease, cither. Pachner and Stecerc
report on eight patients in whom EMG and NCV
were done [10]. In six of them, EMG showed typi-
cal neuropathic abnormalities and in two EMG
studies were normal. One showed marked slowing
of nerve conduction velocity, five had near-normal
NCV. and in two they were normal. None showed
an EMG pattern suggestive of myopathy. No
histological examination of muscle tissue was per-
formed. Our patient’s history. the clinical course
with ECM, and signs of radiculitis and peripheral
facial paresis, the significantly clevated IIFT titer
for antibodies against B. hurgdorferi, and the
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prompt clinical and serological response to treat-
ment with i.v. penicillin, suggested the diagnosis
of LB. Muscle tenderness and raised CK level were
suggestive of myositis. EMG showed a mixture of
neurogenic and myopathic pattern. Muscle biopsy
spceimens revealed the combination of inflamma-
tory myopathy and neurogenic atrophy. These fea-
tures were consistent with polyncuritis and nodular
myositis associated with infection by B. hurgdor-
feri. Myositis due to connective tissuc disease or
malignancies could be excluded. The disappearing
of the cellular infiltration in the control biopsy,
taken 6 weeks after antibiotic treatment, supported
the consideration that B. burgdorferi was the caus-
ative agent.

Thus, the commonly obscrved clinical signs and
symptoms of the second stage of Lyme borreliosis,
radiculoneuritis and facial paresis, were confirmed
by EMG as well as histologically. In addition,
however, myopathic changes and myositis could
be demonstrated, an observation which has ncver
been reported in the second stage of LB.

Further prospective investigations appear to be
necessary in order to determine whether the myal-
gia, frequently observed during the first stage of
disease is equivalent to the myositis described in
our report — since overlapping of symptoms does
occur within the various stages of the disease [10)].
Neither laboratory tests, such as CK, nor electro-
myographic or histological examinations have
been carried out so [ar in those patients who com-
plained about this myalgia.

Furthcrmore, the possibility has to be consid-
cred that the observed accompanying nodular
myositis is, indeed, a rare but hitherto not-yet-de-
scribed sign of the sccond stage of LB.

We proposce that in all patients suffering from
the second stage of LB and complaining about lo-
cal muscle tenderness, CK should be examined and
EMG done. A higher percentage ol myositis might
thereby be detected in these patients. Moreover,
all patients with myositis or unclear etiology
should be asked about thick bites or other insect
bites and ECM in their history. Should the patient
answer in the affirmative, examination ol serum
and, if possible, of CSF for antibodies against
B. burgdorferi should be performed.

Acknowledement: We thank Dr. G. Stanek. of the Hygiene
Institute, University of Vienna. for doing the serological exami-
nations.
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