General light microscopic findings of dermatoborreliosis
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ABSTRACT

The goal of this study was to determine the general light microscopic findings which lend support to the
histopathologic diagnosis of the main cutaneous manifestations of Lyme Borreliosis. Their diagnostic criteria
are delineated and illustrated.

In culminating lesions of erythema migrans and acrodermatitis chronica atrophicans, a peculiar connective
tissue reaction includes an increase in the number of fibroblasts, proliferation of collagen fibers, and
interstitial mucinous edema. The cellular infiltrates are patchy perivascular in erythema migrans and either
patchy and/or band-like in acrodermatitis chronica atrophicans. They consist of lymphohistiocytic cells with a
variable admixture of plasma cells. The damage to elastic (and even collagen) fibers occurs in early
acrodermatitis chronica atrophicans and is reflected by the phenomenon of elastophagocytosis. Reduction or
lack of pilosebaceous units is a constant finding. In advanced lesions of acrodermatitis chronica atrophicans,
a thinning of the dermal breadth is noticed, resulting from a decrease in collagen and elastic fibers.

Fibrous nodules and morphea-like conditions are characterized by excessive formation of collagen. Borrelial
lymphocytoma exhibits two different patterns of infiltration, accompanied by dermal fibrosis and increased
numbers of fibroblasts. Recent tick bites show a predominantly neutrophilic infiltrate.

By applying the results of this synoptic study, histopathologic diagnosis of dermatoborrelioses should be
possible without the absolute necessity of clinical correlation.
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INTRODUCTION

remains the first step towards the diagnosis of these
endemic dermatoses. Apart from atypical forms, the

Notwithstanding the various laboratory techniques
(e.g. ELISA, immunofluorescence assay, immunoblot,
PCR (1)) for diagnosing cutaneous borrelial disorders,
the correlation of clinical and pathological findings

gross appearance of the major dermatoborrelioses
allows for a spot diagnosis in most instances. It has
been stated that the histopathologic features are of
little diagnostic value without the demonstration of
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Fig. 1. Recent tick bite lesion (# 7978/92, H & E,
scanning power view): Intraepithelial blister, diffuse
upper and middermal and perivascular deep dermal
neutrophilic infiltrate.

spirochetes (2). However, these agents are difficult
to detect in biopsy specimens, even when appropriate
staining methods are used (2,3). Histopathologic
changes taking place during the course of dermato-
borrelioses are a further diagnostic challenge in the
assessment of these disorders.

This group of diseases is caused by various strains
of borrelia, however, these organisms may share
pathologic sequelae in the infected skin. The goal
of this study was to determine the general light
microscopic findings which lend support to the
histopathologic diagnosis of dermatoborrelioses.

MATERIAL AND METHODS

We analyzed histologic specimens of erythema
(chronicum) migrans (EM) (41 cases), borrelial
lymphocytoma (BL) (5 cases), acrodermatitis chronica
atrophicans (ACA) (82 cases), fibrous nodules (5

Fig. 2. Tick bite lesion, one day old (# 10991/89, H
& E x 50): Vertical zone of densely packed sclerotic
collagen bundles below tick fragments. Perivascular
lymphocytic infiltrates with admixture of neutrophils.

cases) and morphea-like changes (4 cases). Three
cases of recent tick bites were also included. All
histopathologic descriptions and illustrations are either
of H & E or Orcein and Mowry-stained paraffin-
embedded skin biopsy specimens.

RESULTS AND DISCUSSION

TICK BITE

The recent tick bite lesion exhibits an intraepidermal
blister at the site of the bite injury, containing
erythrocytes and nuclear debris and a superficial
and deep dermal infiltrate mainly composed of
mature neutrophils and admixed lymphocytes,
histiocytes and a few eosinophils (Fig. 1). This
predominantly neutrophilic infiltrate discriminates the
tick bite from the sting reactions resulting from
most other insects such as mosquitoes, bedbugs or
Sarcoptes scabiei, in which eosinophils are preeminent.
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Fig. 3. Erythema migrans (# 17328/93,

H & E,
scanning power view): Moderate superficial and deep
perivascular predominantly lymphocytic infiltrate. Interstitial
edema, proliferation of fibroblasts and collagen throughout
the dermis. Lack of pilosebaceous units.

In older tick bite lesions a few days old, the injury
site is marked by a vertical zone of densely packed,
thickened, sclerotic collagen bundles within the dermis.
Neutrophils or their nuclear remnants are interspersed
between the bundles (Fig. 2).

DERMATOPATHOLOGY OF LYME
BORRELIOSIS

ERYTHEMA (CHRONICUM) MIGRANS

The clinically fully developed lesion consists
histologically of a flattened, yet cytologically normal
epidermis. The salient histological findings are fibrosis
of the reticular dermis, interstitial edema in both
the papillary and reticular dermis, increased numbers
of fibroblasts and extensive loss of pilosebaceous
units. Smooth muscle remnants of the arrector pili
may be present, whereas the sudoriferous glands are
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Fig. 4. Borrelial lymphocytoma (# 19744/95, H & E
x 50): Diffuse infiltration of the upper and mid dermis
with small lymphocytes and admixture of medium-sized
lymhoid cells.
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mostly preserved. A moderately dense, patchy,
superficial and deep infiltrate, composed mainly of
lymphocytes with admixed histiocytes, arranged around
dilated vessels, nerves, and eccrine glands is commonly
seen (Fig. 3). The histopathologic diagnosis of EM
can be made on the basis of a picture encompassing
all the above-mentioned morphologic components.
However, a subtle clinico-pathologic correlation is
often required.

BORRELIAL LYMPHOCYTOMA
(LYMPHADENOSIS CUTIS BENIGNA)

The earlobes and the areolae of the mamillae are
the sites of predilection for BL. However, it also
occurs in the face or in the axillary and genital
regions. The gross appearance is characterized by
either a solitary or an aggregate of soft reddish or
bluish-red nodules.
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