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Peripheral neuropathy in acrodermatitis chronica
atrophicans (Herxheimer)

H. C. HOPF

Neurological Department, University of Gottingen, Gottingen, W. Germany

SYNOPSIS Acrodermatitis chronica atrophicans is a dermatological condition that takes a chroni-
cally progressive course and finally leads to a widespread atrophy of the skin. Involvement of the
peripheral nervous system is frequently observed, predominantly a sensory polyneuropathy. General
reactions, the effect of penicillin treatment, the histological findings, and reports concerning a com-

municable agent transmittable from human to human as well in tissue cultures point to an infectious
disease. Acrodermatitis chronica atrophicans follows a peculiar geographical distribution forming
clusters of high prevalence in certain regions. Transmission by ticks is suggested.

The original description of acrodermatitis
chronica atrophicans was that of Buchwald
(1883), followed by Herxheimer and Hartmann
(1902), and most descriptions of this clinical
entity are to be found in the German-language
literature. Essentially, it is a chronic disease
(Oppenheim, 1931, Briinauer, 1935). Its charac-
teristics are livid red skin changes initially
showing signs oftorpid inflammation, but finally,
after a course ofyears, leading to dermal atrophy.
It often begins unnoticed as complaints the
significance of which is only later realized. The
first dermatological changes consist of dis-
seminated, bright red macular eruptions. They
enlarge and gradually spread over adjacent
regions, preferentially involving the extensor
surfaces of the extremities and following their
longitudinal axes. Finally they form net-like or
striped designs, or more confluent lesions, pro-
gressively developing a livid red colour. Initially
the areas involved appear oedematous and
swollen, and have a soft, pasty consistency with
fine scaling. At this stage histologically one finds
an infiltration of plasma cells, round cells, mast
cells, and histiocytes in the corium, with atrophy
of the corium and epidermis following the in-
flammatory changes.
The skin surface feels soft and silky and can be
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wrinkled into fine folds ('wrinkled cigarette
paper'). Later, the entire cutis and subcutis are
thinned, and veins, tendons, and other under-
lying structures are recognizable. Histologically
there is fragmentation and clumping ofthe elastic
elements; the border between epithelium and
cutis is flat and smooth; the papillae have dis-
appeared. The Malpighian layer is clearly
diminished and consists of a few layers of flat-
tened acanthocytes, while the zona muscularis is
largely destroyed. Sweat and sebum secretion is
interrupted, the hair is thinned or missing, and
depigmentation appears. Hair follicles, sweat
and sebaceous glands atrophy. In the deeper
layers of the skin one finds changes in the blood
vessels ranging from internal proliferation of
arteries and veins to complete obliteration. Sur-
face thickening consisting of relatively avascular
connective tissue is encountered in 20% of cases,
and knot-like connective tissue thickening-the
so-called 'fibroid knots'-in about 10%.
The usual location of chronic atrophic acro-

dermatitis is on the extensor surfaces of the
extremities: on the arm over the elbows and along
the ulna, and on the dorsa of the hands; on the
legs over the patella and along the tibia, and the
dorsa of the feet. The palmar surfaces of the
hands and the soles of the feet are spared.
According to Hauser (1958) predominant involve-
ment of one extremity is the rule, so that, in one-
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quarter to one-third of cases of many years'
duration, just one extremity is affected. In the
remaining cases the changes ultimately develop
on symmetrical regions of the opposite ex-
tremity, or on all four extremities. In a personal
series of 26 patients from the Wurzburg region
skin changes were found on only one extremity
in 18 cases with an average duration of illness of
six years (Hopf, 1966). After an average duration
of illness of 31 years, patients from the Gottingen
region had skin changes confined to one ex-
tremity in 3400 ,both arms or legs in 380%, and all
extremities in 28% (Kaiser, 1972).
The onset of the illness is between the age of 20

and 40 years in most patients (Finger and Oppen-
heim, 1910; Jessner and Loewenstamm, 1924),
with approximately 10% of cases beginning
before the 20th year of age (Kafka, 1953). Most
investigators have encountered a definite sex-
predominance, women comprising 60 80% of
the patient population (Hauser, 1958; Kaiser,
1972). Involvement of several members of the
same family is occasionally observed (Hopf,
1966).
Accompanying lymph node enlargement

(Hauser, 1958), elevation of ESR (in 70-900%;
Hauser, 1958), and elevation of serum gamma-
globulin (in 60%; Koskimies, 1953) suggest a
generalized immune reaction. Since Nanna
Svartz (1946) found that the cutaneous manifes-
tations respond well to penicillin, acrodermatitis
chronica atrophicans has been considered an in-
flammatory disease and Gotz (1954) appears to
have transmitted the disease from human to
human.

Neurological disturbances were observed in
patients with this disease quite early (Huber,
1900; Jessner, 1921; Jessner and Loewenstamm,
1924; Memmesheimer, 1931; and others).
Initially, it was not clear whether manifestations
such as paraesthesia, hyperaesthesia, and paresis
were incidental to the dermatological disturb-
ances or comprised a regular part of the
syndrome. The first systematic investigation was
that of Hopf (1966) and was continued in co-
operation with Kaiser (1972) and Dress (1973).

METHODS

To date we have surveyed three different groups of
patients. An initial group of 92 patients was inves-
tigated in the neurogical clinic of the University of

Wiirzburg under Professor G. Schaltenbrand and
formed the basis for the first publication (Hopf,
1966). The second group consists of 109 patients
from the Gottingen area. These 201 patients, identi-
fied primarily because of dermatological illness, were
compared with a third group of 115 patients. This
represents the largest such group in the literature,
and was assembled for completion of the accom-
panying neurological symptoms.

RESULTS

COMPLAINTS The neurological symptoms pre-
sented by the three groups of patients are set out
in Tables 1 and 2. Frequent complaints were
pain, burning, hypersensitivity ofthe skin, feeling
of furriness, numbness, 'crawling-ants' or
tingling, sensations of heaviness, weakness, or

TABLE 1
COMPLAINTS OF PATIENTS SUFFERING FROM
ACRODERMATITIS CHRONICA ATROPHICANS

(HERXHEIMER)

Wurzburg Gottingen Cases in
literature

Total number of
patients 92 109 115

Age (yr) 55 47 ?
Duration of illness (yr) 11.5 9.6 ?

Before treatment After
(No.) ( ') (No.) (°/,) (No.) (No.)

Patients with
complaints 39 42 54 49.5 29 95

Paraesthesia 22 24 28 25.5 16 34
Pain 21 23 17 14.5 5 48
Hyperaesthesia 5 5.5 8 7.5 2 30
Weakness 23 25 20 18.5 9 16
Muscle cramps 8 8.5 5 4.5 8 -

fatigue in the muscles, and, finally, muscle
cramps. The frequency of appearance of these
complaints is indicated in Table 1. The com-
plaints were usually most severe in the affected
extremity, but their location did not always cor-
relate with the skin areas that were affected,
often appearing in the region of ostensibly nor-
mal skin. In general, 450 of the patients were
symptomatic, and paraesthesias, pain, and
feelings of 'weakness' were most prominent.

NEUROLOGICAL SIGNS Local disturbances of
sensibility were particularly encountered in the
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TABLE 2 early stages ofthe illness as hypaesthesia or hypal-
NEUROLOGICAL SIGNS OF PATIENTS SUFFERING FROM gesia, being observed in approximately 50% of

ACRODERMAlTITS CHRONICA ATROPHICANS our cases. A local reduction of sensation mani-
(HERXHEIMER) fested itself as patchily-distributed hypaesthesia

Wafrzburg Gottingen Cases in in atrophic skin areas. However, disturbance of
literature sensibility was, in itself, not an obligatory feature

Total number of patients 92 109 115 in even the most atrophic end-stage.
Age (yr) 55 47 ? About 40o/0 of all patients had demonstrable
Duration of illness (yr) 11.5 9.6 ? neurological deficits, hypaesthesia and diminu-

(No.) (%) (No.) (%) (No.) tion of vibratory sense being most common
Patients with neurological (Table 2). These deficits mainly comprised a

signs 37 40 I4 40.5 38
Hypaesthesia 26 28 19 17.5 25 polyneuropathy which was usually, but not
Impaired vibration 17 18.5 23 21 - always, asymmetrical (Fig. 1). Therefore, more
Hyperpathia 4 4.5 6 5.5 -

Paresis 16 17.5 1 1 8 than half of the patients (25 of 40) with neuro-
Muscle atrophy 6 6.5 3 3 13
Reflex disturbances 7 7.5 7 6.5 4 logical deficits could be classified as having a

Distribution of sensory polyneuropathy, and because of the asym-
deficits metrical distribution patterns the relationship to

'Poclyal' thy type 235 255 15 145 the spread of the dermatological lesion was un-
-_______________________________________ mistakable. While disturbances of sensibility

TABLE 3
CONDUCTION VELOCITY STUDIES IN 22 PATIENTS WITH ACRODERMATITIS CHRONICA ATROPHICANS

Patients Age Temp. Nerve S.c.v. M.c.v. Range Term. Pot.
(no.) (yr) (OC) (mIs) (m/s) (m/s) lat. dur.

(ms) (ms)

1 62 34 Ulnar 59 56 15 2.5 12
2 57 33.8 Ulnar 52 21 3.1 17
3 66 Musculocut. 67 30*
4 51 33.0 Ulnar 54 55 14 2.9 15
5 63 34.2 Ulnar 47 50 18 4.5 17
6 55 33.8 Ulnar 59 56 15 2.5 14
7 58 33.8 Ulnar 54 67 25 3.9 18
8 75 33.9 Ulnar 62 24 2.3 14

Peroneal prox. 58
32.1 distal 38 35

9 53 33.6 Ulnar 58 18 3.2 14
Peroneal prox. 36

34.0 distal 42 35
10 58 Ulnar left 48 64 19 4.2 16

right 49 55 15 4.9 19
11 39 33.7 Ulnar 41 55 27 4.6 24
12 47 Peroneal prox. 50

33.9 distal + 32
13 69 34.4 Ulnar 41 51 19 2.9 16
14 64 34.0 Ulnar 49 62 17 2.8 13
15 50 33.3 Ulnar 53 20 3.1 17
16 60 33.6 Ulnar 48 17 3.8 18

34.3 Median 42 55 25 7.1 15
17 52 Peroneal prox. 37

32.9 distal + 21
18 53 Peroneal + 22
19 57 Peroneal prox. 46

33.0 distal + 40
20 50 32.5 Ulnar 61 60 23 3.2 12
21 57 Peroneal prox. 41 20*
22 65 Peroneal prox. 45

34.1 distal 31 20

Temp. = tissue temperature. S.c.v. =maximum sensory conduction velocity, digit to wrist. M.c.v. =maximum motor
conduction velocity. Range= difference of conduction velocity between fast and slow fibres of the same nerve. Term.
lat. = terminal latency. Pot. dur. = potential duration. * Repetitive afterdischarges. + No sensory potential.
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FIG. 1 Sensory disturbances (right) following the
asymmetrical neuropathy type in three patients suffer-
ingfrom acrodermatitis chronica atrophicans, demons-
trating a close correlation with the skin lesions (left)
(from Hopf, 1966).

were found in the dermatologically healthy-
appearing extremities, they could, nevertheless,
be demonstrated to be most severe and wide-
spread in the extremities with the most advanced
skin changes.

Often several symptoms or several neurological
deficits coexisted in the same patient. However,
patients with symptoms did not necessarily have
neurological deficits, in the same way as there
were patients with deficits but without com-

plaints.
Electromyography confirmed that a poly-

neuropathy was the most common abnormality

(Table 3). Of eight patients in whom the maxi-
mum motor conduction velocity of the common
peroneal nerve was measured, a slowing in the
distal segment between the popliteal fossa and
the head of the fibula was found in six. The
distal motor latency was significantly prolonged
in four of 16 patients. The evoked muscular
action potential duration was increased in four
and was in the upper range of normal in another
four. The difference between fast and slow con-
ducting motor fibres within one single nerve was
increased in 12 cases. Conduction velocity of
sensory fibres was decreased in 13 out of 18
patients.

RESPONSE TO TREATMENT Penicillin, 4 mega units
per day over a two weeks period, ameliorated
the eruption and the symptoms were definitely
improved (Table 1). However, the neurological
manifestations as well as the disturbances of
sensibility in some patients were scarcely
influenced, or progressed despite therapy. Ad-
mittedly, this reflects a relatively small number
of cases.

EPIDEMIOLOGICAL ASPECTS When the cases in
smaller areas are analysed, a striking distribution
within certain regions is found. In the environs
of Wurzburg (Fig. 2) chronic atrophic acroder-
matitis occurs far more often on the average in
the rural districts of Tauberbischofsheim and
Marktheidenfeld, as well as in an arbitrarily-
defined district bounded by the Steigerwald. On
the other hand, it is far less common in the rural
districts of Bad Kissingen (Hopf and Stroux,
1968). For the Gottingen area the absolute
frequency in comparison with the population, as
well as the relative frequency in comparison with
the total number of illnesses seen at the Univer-
sity Dermatology Clinic, have been determined.
Accordingly, there was a significant frequency in
the rural districts of Osterode and Witzenhausen,
but a relative rarity in the Einbeck-Alfeld-
Salzgitter region (Fig. 3).

DISCUSSION

Acrodermatitis chronica atrophicans is not a rare
condition on the continent. Nevertheless, the
typical skin eruptions are often mistaken for
simple trophic skin changes, scleroderma, or
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d.. ~ii' FIG. 2 Map of the rural
districts of the Wiirzburg
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districts with question
marks the prevalence was
not calculated.
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sequelae to involvement of the veins, to frostbite,
or other influences. Thus, the physician should
be familiar with the dermatological lesions.

Neurological symptoms have been observed in
numerous cases. However, almost nothing was
known about the frequency and nature of such
findings. Many authors stated that, if anything,
only local disturbances of cutaneous sensibility
were to be expected in acrodermatitis chronica
atrophica. Thus, several emphasized that the
appropriate signs were absent in the affected skin
regions (Buchwald, 1883; Pick, 1903; Ziirn,
1913), while other stressed that paraesthesias

FIG. 3 Map of the rural districts of the Gdttingen
region. The prevalence of acrodermatitis chronica
atrophicans is significantly higher than the average in
the dark districts (Osterode 'Oha', Witzenhausen
( Wi') and significantly lower in the white districts
Einbeck 'Ein', Alfeld 'Alf', Salzgitter 'Sa'). For the
districts with question marks the prevalence was not
calculated. Gdttingen ('Gd') was excluded.

*. O

Vt 1N!.

tj.,, r.
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were also mentioned in uninvolved areas (Leven,
1903; Thyresson, 1949). Indeed, disturbances
restricted to the affected skin areas do occur, but,
more frequently, complaints and deficits corres-
pond to the findings in peripheral neuropathy.
Involvement of the peripheral nerves was con-
firmed in 17 of 22 patients investigated so far by
evaluation of the conduction velocity of sensory
and motor nerve fibres. The maximum sensory
conduction velocity was below the 2 SD level in
13 patients (cases 5, 8-14, 16-19, 22 of Table 3),
the distal latency was increased in four cases (5,
10, 11, 16), the maximum motor conduction
velocity was decreased in six cases (8, 9, 12, 17,
18, 22), and the range of motor fibre velocities in
one nerve was increased in 12 (cases 2, 5, 7-11,
13-16, 20) as compared with the values cited by
Kaeser (1970), Hopf et al. (1974), and Hopf
(1974) respectively.
As far as the effect of penicillin treatment is

concerned nothing is known either about the
infectious agent or the mode of action of anti-
biotics in this disease. Svartz (1946) just found
empirically that penicillin is effective.

Several authors suggest that chronic atrophic
acrodermatitis is transmitted by ticks. It has been
observed, for example, that that disease may co-
exist and erythema chronicum migrans, as well
as lymphadenosis benigna cutis (two dermatoses
known to be transmitted by ticks) can coexist
(Bafverstedt, 1944; Hauser, 1958). It is in tick-
infested areas that chronic atrophic acroderma-
titis is frequent (Muller, 1966). Of particular
interest in this respect is the report by Schalten-
brand and Muller (1973). From tissue from a
patient with acrodermatitis they isolated a
pathogen possessing high serological reactivity
with serum from patients with communicable
inflammatory diseases caused by ticks. These
data support the hypothesis that acrodermatitis
chronica atrophica is a tick-borne disease.

According to Danda (1963) Germany, Austria,
and Czechoslovakia are the countries with the
highest prevalence of chronic atrophic acroder-
matitis. Cases in the French literature come
almost exclusively from the Elsas (Hufschmitt,
1928; Weiss, 1936), while patients in Anglo-
Saxon countries are usually immigrants. Our
findings concerning its distribution in the en-
virons of Wurzburg and Gottingen demonstrated

clustering of the disease in certain regions. It
seems, therefore, that there are location-
dependent factors that determine the appearance
of chronic atrophic acrodermatitis. These factors
are probably to be found in the tick population.
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