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Dermatomyositis Associated with Lyme Disease: Case Report and Review of
Lyme Myositis
Harold W. Horowitz, Kanwalwir Sanghera, From the Departments of Medicine, Dermatology, and Orthopedics,
Neil Goldberg, David Pechman, Russell Kamer, Westchester County Medical Center, New York Medical College,

Paul Duray, and Arthur Weinstein Valhalla, New York, and the Department of Pathology, Brigham and

Women's Hospital, Boston, Massachusetts

Myositis due to the etiologic agent of Lyme disease, Borrelia burgdorferi, has been reported
nine times in the English-language literature; there has been but a single report of exacerbation of

dermatomyositis due to B. burgdorferi in a patient with known dermatomyositis. Multiple infectious agents, but not B. burgdorferi, have been hypothesized to trigger dermatomyositis. We
report the first case of dermatomyositis that appears to have been triggered by B. burgdorferi.
This case involved an individual from Westchester County, NY, who presented with skin lesions
suggestive of erythema migrans and who was seropositive for Lyme disease. He soon developed a
clinical syndrome suggestive of dermatomyositis: periorbital edema, dysphagia, proximal muscle

weakness, and a markedly elevated level of creatine phosphokinase. We also review the clinical
presentation and response to treatment of patients with Lyme myositis.

Lyme disease is caused by the spirochete Borrelia burgdor-

G.), at which time a clinical diagnosis of Lyme disease was

feri and is the most common tick-borne disease in the United

made and another test for antibodies to B. burgdorferi was

States [1]. It is a multisystem disease affecting the skin, the

performed. At that time 12 erythema migrans lesions mea-

joints, the cardiovascular system, and the central and periph-

suring <20 cm2 were noted; there was no evidence of facial

eral nervous systems. The reticuloendothelial and gastroin-

swelling. The patient started receiving therapy with doxycy-

testinal systems are less commonly involved [1, 2]. Although

cline (100 mg orally twice a day). Six days later (16 July
1989), with the development of periorbital edema and neck

myalgias are common presenting symptoms [2], only nine
cases of myositis have been reported in the English-language

swelling, he was admitted to Westchester County Medical

literature [3-8]. We present a case of early-stage Lyme borre-

Center. At the time of admission the patient had no com-

liosis in a patient who subsequently rapidly developed der-

plaints of muscular weakness and noted pains only on the

matomyositis despite treatment with antibiotics for Lyme
disease, and we review the literature on Lyme myositis.

right side of the neck. He had no known drug allergies and on

admission was taking doxycycline (100 mg twice daily) and
terfenadine (60 mg three times daily).

Physical examination revealed a temperature of 38?C.

Case Report

There were discrete, annular, hot, edematous, erythematous

A 52-year-old male resident of Westchester County, NY,

macules over the right side of the face and neck as well as

was in his usual state of health until 15 days prior to admis-

massive edema and erythema of the periorbital area bilater-

sion (in July 1989), when he developed fever, chills, and a

ally (figure 1). The right aspect of his neck was edematous

single area of rash (round, red eruption) on the posterior

and tender. The pharynx appeared to be normal. He had

aspect of his right elbow. Three days before the onset of these

other discrete, annular, erythematous macules over his trunk

symptoms, he had mowed his lawn and grass clippings had

and extremities. A total of 12 lesions (all larger than 10 cm2)

blown onto his skin. No tick bite was observed. Two days

were found. The presence of a dark, purplish rash over the

otic prophylaxis. Eight days prior to admission he went to a

knuckles of his left hand was consistent with Gottron's sign.
No edema or weakness in his extremities, cardiac murmur, or

local medical clinic because of fever and multiple, discrete

evidence of periodontal or other dental disease was noted.

after onset he had a tooth extracted but did not receive antibi-

rashes. Serologic testing for Lyme disease was performed, but

Laboratory studies done on admission showed a white

no antibiotic therapy was initiated. The following day the

blood cell count of 5.1 X 109/L with a normal differential

patient was seen in a private clinic by one of the authors (N.

count. No eosinophilia was noted. The hemoglobin level was
155 g/L and the platelet count was 256 X 109/L. Electrolyte
levels were all within normal limits. Liver function studies
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revealed the following values: aspartate aminotransferase,
123 U/L; alanine aminotransferase, 44 U/L; and lactate dehydrogenase, 482 U/L. The creatine phosphokinase (CPK)
level was 5,335 U/L (100% MM fraction). Results ofcoagulation studies were normal, and the erythrocyte sedimentation
rate (ESR) was 46 mm/h. A test for antinuclear antibody
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Figure 1. A, periorbital ervthema and edema. suggestive of heliotrope rash; B. multiple ervthema migrans lesions on the trunk; C.
close-up of erythema migrans lesion on arm.
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Figure 3.
photomicrograph
Figure 2. A photomicrograph
ofAthe
skin biopsyof
s
men shows an
aggregate infiltra
intact epidermis, mild basal-layer
vacuolation,
and
phagesinfiltration
(stain, hematoxylin
and
mal perivascular lymphocytic
(stain,
he
200).
eosin; original magnification,
X 100).

and 39-kD bands) and IgG (75-, 66-, 60-, 41-, 39-, 31-, and
(ANA) was positive at 1:320 and produced a sp
20-kD bands and others).
tern. The urinalysis revealed no abnormalities a
Ceftriaxone was withdrawn after 3 days, and penicillin G
tive for myoglobin. Chest radiographic findings
(3 million units iv every 4 hours) was administered instead
and an electrocardiogram revealed a normal si
for 11 days. The skin lesions began to fade by day 5, but he
with a left anterior fascicular block; there wer
continued to have erythema and edema on his face and neck
suggestive

of

myocarditis.

and was unable to open his eyes because of periorbital

At the time of admission, a diagnosis of Lyme
edema. On dayBoth
6 he began to complain
dysphagia and
made on clinical grounds.
of ofthe
ELISAs
dysphonia, and 4 days later he first noted proximal muscle
of Lyme disease that had been performed prior t

weakness. A neurological examination revealed grade 4/5

tion were positive, as was a subsequent ELISA f
weakness of the proximal upper and lower extremities. No
lial IgM (titer, 682; titer of > 100 considered po
sensory loss was observed. The CPK rose to a peak level of
cident collagen vascular disease was suspected b
11,130 U/L on day 9. A biopsy of the deltoid muscle perskin findings and the high CPK level. Doxycyc
formed 12 days after admission demonstrated an increased
fenadine were withdrawn, and therapy was beg
number of mononuclear inflammatory cells in the interstitriaxone (1 g iv every 12 hours), diphenhydram
tium and several minute inflammatory aggregates, composed
every 6 hours), and methylprednisolone (40 m
mostly of lymphoid cells, in the perimysial collagen (figure
hours).
3). Dieterle's staining of the specimen did not reveal spiroA skin biopsy on day 2 of hospitalization revealed an inchetes. Histochemical studies of the muscle revealed no evitact epidermis with a dermal lymphoid cell response and a
dence of a primary dystrophy or primary muscular metabolic
perivascular lymphocytic infiltrate (figure 2). Dieterle's
abnormality. An electromyogram and a nerve conduction
stains of the skin preparation were negative. Results of serial
study of the left leg demonstrated a lumbosacral radiculopaserologies for Lyme disease by ELISAs (Clinical Sciences,
thy of the L4-L5 segment. Gallium scan findings were norWhippany, NJ) are noted in table 1. A western blot (Mardex
mal. Cultures of the patient's blood and the skin and muscle
Diagnostics, Carlsbad, CA) was positive for both IgM (41biopsy specimens in modified Barbour-Stoenner-Kelly medium that were held for 6 months were negative for B. burgTable 1. Results of serial ELISAs for IgG and IgM.

Date of ELISA Titer of IgM* Titer of IgGt
18 July 1989 682 314
31 July 1989 355 420
24 August 1989 <40 358

dorferi.

The patient's dysphagia worsened, and a feeding tube was
required. Esophageal motility testing revealed decreased contractility in the pharynx, 3-4 cm proximal to the upper esoph-

ageal sphincter. Upper gastrointestinal endoscopy revealed

an esophageal ulcer 2 cm in diameter and 1.5 cm deep.
Biopsy showed a benign ulcer. Therapy with ranitidine (150

mg/d), sucralfate (1 g
* Titer of > 100 considered positive.
t Titer of > 130 considered positive.
needed) was started. The

4 times per day), and antacids (as
steroid therapy was changed to ad-

This content downloaded from 208.95.50.183 on Fri, 20 Jul 2018 17:50:48 UTC
All use subject to http://about.jstor.org/terms

CID 1994; 18 (February) Lyme Dermatomyositis and Myositis 169
Table 2. Laboratory evaluation of 10 cases of Lyme Myositis.
Findings of

Case no. Electromyographic Lyme serology Results of Culture
[reference] CPK level findings* (method) Histopathology (site, finding) silver staining results
1 [3] 183 U/L + IgM + (IIFT) Right biceps, nodular myositis NR NR
2 [4] 43 U/L + IgG + (ELISA) Left quadriceps, nodular myositis + NR

3 [5] >7,500 U/L + IgM+ (IFA) Left quadriceps, necrotizing myositis NR NR
4 [6] Normal + IgM+ (IIFT, WB) Right rectus femoris, nodular myositis - (muscle)
5 [6] 201 U/L Normal IgG+ (IIFT) Right gastrocnemius, nodular myositis - + (skin),

- (muscle)

6 [6] 401 U/L NR IgG+ (IF) Right thigh, interstitial myositis NR NR
7 [6] 400 U/L NR IgG+ (IFA) Right quadriceps, interstitial myositis NR NR
8
[7]
NR
NR
IgM+
NR
NR
NR
9 [8] 44 U/L NR IgM+, IgG+ NR NR NR
10 [PR] 11,130 U/L Normal IgM+, Right deltoid, nodular myositis - -(muscle,
IgG+
(ELISA);
skin,
IgM+,
IgG+
blood)
(WB)
NOTE. IIFT = indirect immunofluorescence test; NR = not reported; + = positive; IFA = indirect fluorescent antibody; WB = western blot; - =
negative; IF = immunofluorescence; PR = present report.
* In cases 2 and 9, a gallium scan was positive.

ministration of methylprednisolone at a dosage of 80 mg iv

suggestive of acute Lyme disease. The patient developed a

every 12 hours. The patient's musculoskeletal weakness and

clinical syndrome that was also highly suggestive ofdermato-

facial edema slowly resolved. He began to tolerate a soft diet,

myositis because of the heliotrope rash, periorbital edema,

the facial swelling subsided, and the CPK level returned to

Gottron's sign, clinically apparent muscle weakness, and
dysphagia [ 10, 11]. The elevated CPK level, increased ESR,

normal. He was discharged after 6 weeks of hospitalization

and continued therapy with prednisone (20 mg every 8

and positive ANA test are also consistent with a diagnosis of

hours) and ranitidine (300 mg every day). He received a total

dermatomyositis [10]. Although the electromyogram did not

of 3 weeks of antibiotic therapy directed at B. burgdorferi.

Two weeks after discharge the patient was admitted to an-

reveal myositis, electromyographic findings for 10% of patients with myositis are normal [10]. None of the drugs that

other hospital with a complaint of increasing dysphagia. He

the patient was taking when admitted are associated with

underwent placement of a percutaneous endoscopic gastros-

inflammatory myopathies [12].

tomy feeding tube. While in the hospital he developed bilat-

Pathological findings in the skin and muscle biopsies were

eral lower-extremity edema, and he died unexpectedly 5
days after admission. An autopsy revealed the cause of death

nonspecific yet consistent with Lyme disease. However, the

muscle pathologies associated with Lyme myositis and der-

to be multiple pulmonary emboli. No evidence of endocardi-

matomyositis may be indistinguishable [2, 6]; pathological

tis or neoplastic disease was found on gross and histologic
autopsy studies. Microscopic examination of a 5 X 4 cm area

examinations may demonstrate perivascular lymphoid infiltrates but lack of direct muscle-fiber invasion by B. burgdor-

of erosion that was noted at the lower esophageal sphincter
showed chronic inflammation. Skeletal muscle sections were

feri (table 2). Of the 8 cases for which histologic findings
have been reported, focal nodular myositis was prevalent in

microscopically demonstrated to have mild nonspecific ab-

5 (cases 1, 2, 4, 5, and 10), interstitial myositis in 2 (cases 6
and 7), and necrotizing myositis in 1 (case 3) (table 2).

normalities, mostly atrophy of type II fibers. No abnormalities of the peripheral nerves or brain were found.

The Dieterle's silver stains of muscle specimens did not
reveal spirochetes. Silver stains have demonstrated B. burg-

Discussion

dorferi in only one (case 2) of three other cases of Lyme

myositis in which results of such stains were reported (table
This is the tenth reported case of myositis occurring 2).
in Frequently, staining does not reveal the presence of
association with Lyme disease and the first associated with
Borrelia species in biopsy specimens [6]. It is known that
the new onset of dermatomyositis. This patient fulfilled the
these organisms are randomly distributed in sparse numbers
criteria for Lyme disease established by the Centers for Disin human tissues [2]. Attempts to culture B. burgdorferi from

ease Control and Prevention (Atlanta) [9]. He lived inthe
an blood and the skin and muscle biopsy specimens from
area of endemicity, had a rash clinically suggestive of eryour patient were negative. However, these specimens were
thema migrans, and had positive serologies (including posiall taken at least 8 days after the initiation of antibiotic treattive western blot studies) for B. burgdorferi, all of which were
ment. Although 86% of the time B. burgdorferi can be culThis content downloaded from 208.95.50.183 on Fri, 20 Jul 2018 17:50:48 UTC
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manifestations

of

(February)

Lyme

myositis

Case no. Patient EM (time to onset
[reference] age (y)/sex Muscle group affected of myositis) Antibiotic therapy Steroid therapy Outcome

1 [3] 52/F Proximal muscles of both + (4 w) PCN iv, 5 X 106 U qid X 14 . . . Muscle strength
arms, face (bilateral d, 4 mo after onset of improvement within
peripheral paresis) symptoms 6 w; partial

resolution of fa

paresis

2 [4] 53/M Temporomandibular - TCN po, 2 g qd X 2 mo, at PRD po, 40 mg/d, Complete resolution
joint, shoulder, lower onset of myositis tapered over

3

[5]

back,

thigh

22/F

10d

Proximal

muscl

upper and lower then TCN, po 2 g qd X 10 (kg d) X 10 d in 6 w
extremities; dysphagia, d, at onset of myositis

dysphonia

4 [6] 66/F Right iliopsoas, left + (Concurrent) PCN iv, 2 X 106 U qd X 4 d, . . . Complete resolution
gluteus medius, glutei then 20 X 106 U X 10 d; in 8 mo
maximi, both then MINO, 200 mg qd X
hamstrings 10 d, then 100 mg X 2 w

5 [6] 61/M Right leg - CTAX iv, 2 g tid X 5 d; then . . . Complete resolution
CTRI iv, 2 g tid X 9 d, in 3 mo

1 y after onset of symptoms

6 [6] 36/M Right thigh + (14 d) PCN po, 500 mg bid X 21 d, ... Improvement
at onset of myositis

7 [6] 37/M Left leg + (1 y duration)* NR ... Weakness in left lower
extremity

8 [7] 5/F Eye (erythema of eyelid, + (6 mo) AMP po, OXA po, and DXM iv, 10 mg X Complete resolution

orbital pain, proptosis topical CHL X 4 d 1 dose; then in 4 mo

in right eye, diplopia) PRD po, 30 mg/
dX llw

9 [8] 41/M Left lower leg, heart - TCN po; then PCN 6 iv, 5 X . . . Resolution within 3 w
106 U qid X 10 d, at onset
of myositis

10 [PR] 52/M Proximal muscles of + (Concurrent) DOX po, 100 mg bid X 7 d; MPL iv, X 6 w; Improvement after 3 w

upper and lower then CTRI iv, 1 g bid X then PRD po of therapy, then

extremities; orbital 3 d; then PCN iv, 18 X 106 condition worsened;
edema, dysphagia U qd X 11 d death 2 mo after

onset of sympto

NOTE. EM = erythema migrans; + = present; PCN = penicillin; qid = four times
every day; PRD = prednisone; MPL = methylprednisolone; MINO = minocycline; C
daily; NR = not reported; AMP = ampicillin; OXA = oxacillin; CHL = chloramphen

* Start date unknown but myositis had been present 1 year before biopsy was perf

tured from active erythema migrans
treatment
and lesions
silver before
staining
techniques app

[13], cultures become negative within
3 days of antibiotic
specific-antibody
studies [16].
treatment [14]. Muscle tissue cultures
weremay
negative
the
Myositis
occurfor
early
in the c
two other patients with myositis
(cases
4
and
5)
whose
culat a much later date. Erythema

ture results have been reported (table
2).
within
1 month of myositis in 4 c
Polymerase chain reaction (PCR)
amplification
for detecmyositis in 2 cases,
and 1 year pri
tion of B. burgdorferi in histologic
specimens
was not
per(table
3). In three
cases
(cases 2,
formed in this case because the tissue
was unavailable.
In the
erythema
migrans lesion
was noted

testing of active erythema migrans
lesions
that
are cultureat least
one
serological
study demo
positive for B. burgdorferi, PCRburgdorferi
has been demonstrated
by
has been positive
(table

Schwartz et al. to have a sensitivity
of
62% [15]. However,
biotic
treatment,
complete resoluti
after antibiotic treatment, only generally
22.2% (2 of
9) of those
au- improv
occurs.
However,
thors' initially culture-positive patients
werefrequently
found to be
posi-months
condition
takes
tive by PCR [ 15]. No attempt was roids
made in
to treatment
detect B. burgdorof Lyme myos
feri by means of direct or indirect
immunochemical
staining
mined.
Patients in four
of the rep
treated
with steroids,
but resolution
of tissue specimens. These techniques
remain
experimental,
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who present with such
syndromes, particularly if they reside
Lyme disease-related myositis is probably
underreported
in or have visited
an area
in which Lyme in
diseasethe
is endemic.
because of the frequency of arthralgias
and
myalgias
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