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Acrodermatitis chronica atrophicans (ACA) and morphea are clinically distinct skin dis
eases with some common features and possible coexistence. We found antibodies to 
Borrelia burgdorferi in eight of fifteen patients with morphea. Six of them had [gG 
antibodies and two both IgG and lgM antibodies. Four of the eight seropositive and five of 
the seven seronegative patients had been treated with high dose penicillin previously. 
Spirochetal organisms could be cultured in Barbour-Stoenner-Kelly's medium from a skin 
biopsy of one seropositive untreated patient. Spirochetes were recovered from histological 
sections in three of eight, two seropositive and one seronegative morphea and in one of 
three erythema chronicum migrans patients by an avidin-biotin immunoperoxidase meth
od. The similar clinical picture of ACA and morphea, the response to penicillin therapy in 
both entities, the presence of antispirochetal antibodies, the isolation of spirochetes in 
culture and the detection of spirochetal organisms on histological sections suggest a close 
relationship among these diseases. We conclude that morphea may represent a Borrelia 
infection. The correlation to ACA is discussed. (Received June 17, 1986.) 

E. Aberer, Ilnd Department of Dermatology, University of Vienna, Alserstrasse 4. A-1090
Vienna, Austria.

Lyme disease presents a multisystem disorder caused by infection with Borrelia burgdor

feri (I). Skin lesions (erythema chronicum migrans-ECM, acrodermatitis chronica atro
phicans-ACA, lymphadenosis cutis benigna), arthritis (2), cardiac abnormalities (3), 
neurologic manifestations (4), fetal malformations (5) and hepatitis (6) have been reported. 
Organisms could be isolated from skin lesions of ECM (7). 

Specific antibodies were detected in all of the above mentioned entities by indirect 
immunofluorescence (IF) and enzyme-linked immunosorbent assay (ELISA) (8). 

Recently we were able to detect antibodies to Borrelia burgdorferi in morphea (circum
scribed scleroderma), a skin disease with hitherto unknown etiology (9). Years ago several 
authors reported about a relationship (10) and the coexistence of ACA and morphea (11). 
Myositis, arthritis, neurological and bone abnormalities and degenerative changes on the 
terminal vegetative nerve endings have been found in both diseases (12, 13). 

These striking similarities arose the question whether both dermatoses could be differ
ent manifestations of one disease. Antispirochetal antibodies have been reported to be 
present in about 100% of ACA patients (14). Borrelia burgdorferi could be cultured from 
skin biopsies (15) and demonstrated on histological sections (16). Since 1949 ACA and 
morphea have been treated with penicillin postulating an infectious agent also for morphea 
(17). In this paper we want to prove the spirochetal origin of morphea by serological, 
immunohistochemical and culture methods. 

METHODS 

Patients 

Fifteen patients suffering from morphea, 12 females, median age 63 years (17-73) and 3 males, median 
age 57 years (49-70) were examined. In only 3 of these patients the sclerodermatic skin lesions 
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developed recently. Patients were asked for tick bites prior to onset of complaints, duration of skin 
alterations. previous antibiotic therapy and accompanying symptoms. Skin specimens were taken 
from the lilac ring of morphea lesions for histological examination and culture in BSK medium. 

Serologic tesrs 

From 7 patients one and from 8 patients two serum samples. in a time interval of 3 to 6 weeks. were 
investigated by an ELISA assay using Borrelia burgdorferi as antigen after preabsorption with 
Treponema phagedenis. Sera from 46 patients with well defined dermatoses served as controls (8). 

Culture of 8. burgdorferi 

Cultivation was tried from skin biopsies of 4 patients in Barbour-Stoenner-Kelly's medium (18). 

Visualization of B. burgdorferi 

Skin biopsies were formalin-fixed, paraffin embedded. and 3-5 µm sections were stained by an avidin-
biotin iinmunoperoxidase method (19). As antibody serum (dilution I : 20) of r. patient with high lgG

antibody titer against Borrelia burgdorferi was used. Biopsies of 10 patients with different inflamma
tory dermatoses and 3 patients with ECM were used as controls. In control sections PBS was used 
instead of positive serum. Formalin fixed culture suspensions of Borre/ia burgdo,feri, strain B31 and 
W (Vienna cercbrospinal fluid isolate) served as positive controls and were stained with the same 
technique. 

RESULTS 

Patients 

Twelve female and 3 male patients with clinically typical morphea were investigated 

(Table I). Seven patients remembered preceeding tick-bites. Four of them (Nos. 2, 3, 4, 14) 

Table L Morphea patients, sex, age, history o
f 

tick bites, duration and types of morphea, therapy, 

antibodies against B. burgdorferi (ELISA-units; 4.0: threshold level) 

Age 
No. Sex (yrs) 

I F 34 
2 F 64 
3 F 70 

4 M 54 

5 M 49 

6 F 77 
7 F 64 
8 F 63 
9 F 24 

10 F 64 
11 F 73 
12 F 48 
13 F 17 

14 M 70 

15 F 46 

Tick 
bites 

+ 
+ 
+ 

+ 

+ 

+ 

+ 

+ 
+ 

Duration 
(ys) Type of morphea 

I 
9 

15 

II 

14 
4 
4 
9 
8 
5 
I 

2 

Imo. 

Patch" 
Atrophic 
Generalized, Lichen 

sclerosus 
Generalized, patch 
and systemized 

Generalized, patch, 
guttate and sys
temized"·b 

Multiple patches 
Patch 
Patch 
Generalized, patch 
Patch 
Systemized 
Patch 
Patch 
Linear 
Patchb 

• Cultivation of B. burgdorferi in BSK medium.
b Visualization of spirochetes on histological sections.

Peni
cillin 
therapy 

+ 

+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

Antibodies against B. 
burgdorferi (ELISA
unit) (4.0) 

lgM 

+ 
+ 

+ 

lgG 

8.5+ 
7.0+ 
4.7+ 

5.1+ 

6.3+ 

4.8+ 
4.8+ 
4.6+ 
2.5-
2.8-
3.4-
2.1-
3.6-
2.6-
2.8-
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Fig. I. Comparison of Borre Ii a burgdorferi lgG-antibody tilers 

(ELISA units; tiler is log 3X 11) in sera from patients with differ-
ent manifestations of Lyme borreliosis (ECM = erythcma chroni

cum migrans, 72 sera; Sc = sclerodermia circumscripta, 27 sera; 
MPN = meningopolyneuritis, 69 sera: ACA == acrodermatitis 
chronica atrophicans, 50 sera). Dotted line = threshold level. 

recognized the appearance of their skin lesions at the same localization between 1 and 12 

months after the bite. The duration of the disease up to the present examination ranged 

between I month and 15 years. Eleven patients presented the patch type of circumscribed 

scleroderma, three patients the systemized type (Nos. 4. 5, 11), and one patient (No. 2) 

showed morphea plana atrophicans. 

Three patients (Nos. 4, 5, I I) had a concomitant myositis and reduced joint motility due 

to the severe skin induration and inflammatory changes in the muscle. in one patient a 

pathological electromyography was found (No. 5). Patient 9 suffered from arthritis of the 

knee and small joints of the fingers. 

Patient 3 presented a coexisting latent syphilis and lichen sclerosus et atrophicus. 

Patient 14 had Dupuytren's contracture of his righi hand. Patient 15 gave a history of pain 

starting three months before the onset of morphea lesions in the involved segment (C3, C4) 

and of facial palsy 20 years ago. 
Histology revealed thickened collagen fibres. perivascularly lympho-histio-plasmocytic 

infiltrates in all but one (No. 2) patients. The latter had a sparse lympho-histio-plasmocytic 

infiltrate in the dermis but no hyalinized collagen fibres and no degeneration of elastic 

fibres. 

Penicillin treatment had been applied in nine patients with different derivates in various 

doses and application forms. Progression of the lesions could be stopped in all but one 

patient (No. 9). 

Serologic findings 

Antibodies to B. burgdorferi could be detected in 8 patients. 6 of them showed IgG and 2 

had both IgG and lgM antibodies (Table I). These 2 patients had never been treated with 

penicillin before. One of them (No. 2; 9-year history of disease) had developed new blue

reddish patchy lesions on the volar aspects of her arms. Positive igG-titers ranged from 4.6 

to 8.5 ELISA units in comparison to negative control sera presenting 1.2 to 4.0 ELISA 

units (threshold level at 4.0 ELISA units). in Fig. I the mean tilers of sera from different 

manifestations of Lyme borreliosis are compared (8). 

Patient 9 (9 years histary) developed new lesions and IgM antibodies despite several 

previous parenteral penicillin applications. However. this finding turned out unspecific 

because of additional positive ANA.

Three pretreated patients (Nos. 3, 4, 6) suffering from the generalized form had specific 
lgG antibodies. Patient 5 had never received antibiotic treatment before and was lgG 
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Fig. 2. Clinical picture of patient 5: Linear-systemized scleroderma of the left lower extremity. Lilac ring and 
localization of biopsy for borrelia culture and histological examination (arrow). 

Fig. 3. Biopsy from the same localization (see Fig. 2): Sparse infiltrates perivascularly. Some of the collagen fibres 
show hyalinization (HE X63). 

positive. He showed very extensive lesions combined with cardiac problems, myositis and 

clinical signs of a neurogenic muscle involvement. 

Patient 14 with a one year history of disease reported a tick bite on the right thigh 

previous to the onset of scleroderma on the right lower extremity in the respective nerve 

segment (U). 

All 46 control serum samples were negative for antibodies against B. burgdorferi. 

Culture of spirocheral organisms 

Spirochetal organisms could be isolated from one (No. 5) patient's skin biopsy. The skin 

biopsy had been taken from the lilac ring of the left lower extremity (Fig. 2). Histology 

revealed the typical picture of early morphea (Fig. 3). The cultured organisms strongly 

resembled B. burgdorferi in shape and motility. IF revealed strong reaction with poly

clonal antisera. 

Detection of B. burgdorferi in skin biopsies (Fig. 4 A) 

Spirochetal organisms could be detected in sections from skin biopsies of 3 of 8 morphea 

(Nos. 1, 6, 15) and I of 3 ECM patients. They appeared as heavily stained wavy structures 

in the dermis being consistent with parts of spirochetes, which could be demonstrated in 
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Fig. 4. A. Histological section 
from a skin biopsy of patient 5 
stained by avidin-biotinylated 
immunoperoxidase method. 
Two spirochetal organisms in 
the papillary dermis. Oil-immer
sion (x l 000). 

.B 
----�------------·-�- ·'---�--

Fig. 4 B. Spirochete from cul
ture suspension 831. Oil immer
sion (x I 000). 

the culture suspensions. Two of the histologically positive patients presented IgG antibod

ies. Patient 15 with a one month duration of disease was seronegative. On control sections 

no spirochetes could be v isualized. 

Culture suspensions of B. burgdorferi showed a linear or dotted antigen localization on 

spirochetes on one hand. On the other hand thick heavily stained structures being parts of 

thin spirochetes could be demonstrated (Fig. 4 8). 

DISCUSSION 

Antibodies against B. burgdorferi were found in the serum of8--4 treated and 4 untreated

patients (53 %), suffering from different types of morphea. The medium account of 

antibody titer ranged between the medium titers of ECM and meningopolyneuritis Bann

warth and was lower than in ACA. These findings suggest that lgG antibodies can persist 

even in penicillin treated patients like in ACA (20) and seem to indicate a persisting antigen 
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or the insufficiency of penicillin treatment. Two of the 4 IgG positive patients with a 

progressive course of morphea also exhibited lgM antibodies which may be indicative for 

disease activity. 
Penicillin treatment might have been sufficient in the 4 patients who had no further 

progression of their skin disease as well as no antibodies to B. burgdo,feri. Two patients 
(Nos. 14 and 15) without antibiotic therapy did not show antispirochetal antibodies 
although in one of them (No. 15) spirochetal organisms could be detected on histological 
sections. This suggests that seronegativity not necessarily excludes borrelial infection as it 

is known from ECM (21). 

Several relations between ACA and morphea are existing. The main histological findings 

in ACA is a lymphoplasmocytic infiltration followed by severe atrophy or the skin, 
especially of the elastic tissue (22). In a late stage fibroid. so called reparativc proliferation 
may occur. Morphea lesions are primarily sclerotic. with a violaceous halo, but never 
develop atrophy like ACA. Nevertheless, the clinical and histological differential diagnosis 
between these dermatoses can be very difficult. 

Three patients (Nos. 4, 5, 11) showed a bluish-reddish discoloration and induration of 
the skin of parts of an extremity with myositis. clinically resembling ACA with pseudo
scleroderma or progressive scleroderma. The histological findings, however. revealed 
structures compatible with scleroderma. This type of morphea could be consistant with the 
so-called systemized type of circumscribed scleroderma, a term. that is known only in the 
German literature (23). We believe that hematogenic spreading of spirochetal organisms 

occurs in this condition and namely in patient 4, where borreliae could be cultured. His 

skin lesions, however, had been sclerotic primarily. Three biopsies were taken from the 
lilac ring during one year, histologically representing morphea. 

It was shown that Lyme disease spirochetes can induce the release of Interleukin l from 

human peripheral blood monocytes (24). Murine and human Interleukin I induce increased 
cell proliferation of fibroblasts (25). Collagen alteration in scleroderma might be induced 

by a persistent Interleukin 1, released from mononuclear cells by the presence of spiro
chetes or their antigens. 

The positive serology, the isolation of spirochetal organisms in culture and their detec
tion in histological sections provide the most direct evidence of their etiologic role in 
morphea. The low amount of cultivable spirochetes in skin biopsies and their detection on 
histological sections correlates with the findings in ECM and ACA. Yet, the mechanism of 
pathogenesis of morphea remains to be elucidated. 

One can speculate that different strains of B. burgdo,Jeri, a changing antigenicity of this 
spirochete or a possible coinfection with a virus or another microorganism, or a different 
genetical disposition to immune response might influence the course of disease. 
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