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42.1 Introduction

Palmoplantar pustulosis (PPP) is characterized
by a chronic eruption of sterile pustules on the
palms and soles. The disease affects mainly mid-
dle-aged and older women, but is also frequent in
men [1]. The most characteristic associations are
between PPP and smoking, thyroid gland dys-
function [2, 3], autoimmune comorbidities, and
abnormal calcium homeostasis [1, 4]. Numerous
consecutive studies have confirmed these associ-
ations [1, 4].

Skin lesions are predominantly localized to the
palms and soles, but can spread to the lateral hands
and feet. The primary lesions are sterile pustules on
an erythematous and desquamative background.
The lesions are sometimes painful and may nega-
tively influence the affected patients’ quality of life
and even result in a job change if there is significant
occupational irritant or mechanic exposure. Aside
from this, psoriasis vulgaris and eczema-like
lesions may also be found on other parts of the
body [1, 5]. Nail lesions (similar to those observed
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in psoriasis vulgaris) are often present as well, and
the most common are nail pitting, onycholysis,
subungual pustules, and dystrophy [5, 6]. The dif-
ferential diagnosis includes acrodermatitis conti-
nua of Hallopeau, palmoplantar pustular psoriasis,
irritant contact dermatitis, pompholyx, and fungal
infections [7].

42,2 Etiology

The etiology of PPP has remained a mystery,
although past studies have suggested a possible
association with psoriasis. PPP presents with
genetic, histopathologic, and clinical features that
are not present in psoriasis; however, the common
coexistence of psoriasis vulgaris and/or positive
family history for psoriasis indicates at least a
close relationship between PPP and psoriasis, and,
at present, there is insufficient data to exclude PPP
from the psoriasis group. Notably, there is also evi-
dence that PPP is driven by leukocyte infiltration
with associated pustular lesions caused and/or
exacerbated by metal exposure [8]. In a recent
study, positive patch test reactions to several met-
als were found in patients with PPP [9]; patients
with PPP are therefore not a homogeneous group.
There are at least two major clinical subtypes of
the disease: one subtype with a chronic course
resistant to treatment and a second subtype charac-
terized by flares of skin lesions and long periods of
remission. The disease usually has a chronic and
relapsing course and is resistant to treatment.
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42.3 Epidemiology
and Associations

There are several descriptions of palmoplantar
pustulosis in patients of different populations.
The most precise data come from Swedish and
Japanese studies, as well as Spanish studies [1, 4,
9-11].

Ericsson et al. [1] described patients with PPP
in the Swedish population. The study group
included 59 patients, 88% of whom were women.
The onset of disease occurred between 15 and
66 years of age, with the peak between 30 and
50 years. A total of 50/59 (84.75%) patients had
rapid remission of their disease (maximum
1 year), and nine (15.25%) had at least one remis-
sion after 1-6 years. Of 59 patients, 56 (94.92%)
were active smokers and 8 (13.56%) patients had
a history of thyroid gland dysfunction. Abnormal
levels of at least one thyroid test were found in
17/39 (43.59%) cases. In addition, antigliadin
IgA antibodies were found in 10/39 (25.64%)
patients with PPP [1]. These results were con-
firmed in another study [10]. Antigliadin IgA
antibodies were found in 17.9% of cases, and tis-
sue transglutaminase antibodies were found in
9.6% of cases. Moreover, 7/123 (5.69%) patients
suffered from celiac disease [10]. It was shown
that patients with elevated antigliadin IgA anti-
bodies and tissue transglutaminase values who
adhered to the gluten-free diet experienced clear-
ance or marked improvement of skin lesions.
Improvement was slow and usually occurred
within a few months or years. However, three
patients with severe PPP without antigliadin IgA
antibodies or tissue transglutaminase antibodies
did not improve on the gluten-free diet [10]. The
mechanism for the beneficial effect of the gluten-
free diet on PPP is unknown. Tissue transgluta-
minase is expressed in the endothelium of the gut
and in the basal layer of the epidermis. It could be
speculated that the gluten-free diet decreases the
expression of tissue transglutaminase, which
may lead to decreased activation and prolifera-
tion of inflammatory cells in the dermis [10].
However, in another study in German patients by
Weisenseel et al., the association between PPP
and gluten sensitivity was not confirmed [11].

It also has been shown that in women with
PPP, the calcium level was increased and para-
thyroid hormone level decreased in comparison
with a control group [12]. Another study con-
firmed abnormalities in calcium homoeostasis in
PPP and showed increased serum calcium values,
decreased parathyroid hormone level, and low
1,25-hydroxyvitamin D3 values compared with a
control group [13]. Interestingly, PPP was not
shown to be associated with abnormalities in
bone mineral density or osteoporosis [14]. The
mechanisms and clinical significance of these
high serum calcium levels are unknown [11, 14].
The results were not confirmed in other popula-
tions. Hagforsen et al. [12] suggested that patients
with PPP are at higher risk of developing Type 2
diabetes (OR 8.7).

Japanese patients with PPP differed from
Swedish ones. Akiyama et al. [9] studied a group
of 469 patients. The onset of disease was between
9 and 80 years of age, with the peak at 43.3 in
women and 44 in men. Interestingly, only
266/469 (56.72%) were women. Similarly, in
another study, the percentage of women oscil-
lated around 50% [10]. Akiyama et al. found that
138/469 (29.42%) patients reported psoriasis
vulgaris lesions in other locations [9]. Chronic
infections, with tonsillitis being the most com-
mon, were found in 173/469 (36.89%) patients.
In Japanese publications, the role of tonsillitis
was underlined as a causative factor for immu-
nological processes leading to skin lesions.
Many studies confirmed that tonsillectomy may
have caused an improvement in skin lesions or
even remission in some patients with PPP [15,
16]. Kubota et al. recently conducted an epide-
miological study of psoriasis and PPP in the
Japanese population using a national database
[11]. They found that the national prevalence of
PPP was 0.12% (95% CI, 0.12-0.12%).
Interestingly, in patients with PPP, about two-
thirds were female (male-to-female ratio, 0.53),
and the average age was 55.5 years [11]. Japanese
authors also tried to establish a causal connec-
tion between PPP and smoking. In one study,
74.7% of male patients smoked over 20 ciga-
rettes per day in comparison with 37.2% of
healthy individuals [9].



42 Metal Allergy and Palmoplantar Pustulosis

547

Patients with PPP may develop Sonozaki syn-
drome (pustulotic arthro-osteitis, PAO) [17]. It is
characterized by a nonerosive aseptic arthritis of
the mono- or oligo-arthritic type. The most char-
acteristic feature is sternoclavicular involve-
ment, but the disease can affect the spinal column
and peripheral joints as well [17]. The majority
of cases were described in Japan. In one study,
70/469 (14.9%) patients had PPP and concomi-
tant PAO symptoms [9]; whereas in another
study, 4.2% of patients presented with PAO
alone [11].

As far as the Spanish population is con-
cerned, Gimenez-Garcia et al. demonstrated a
higher prevalence of tobacco use and thyroid
gland dysfunction in a Spanish group of 17 PPP
patients, as well as predominance of the disease
among women [4]. Moreover, 7/17 patients
reported a personal history of repetitive tonsil-
litis, which is a frequent finding in Japanese
patients [4, 9].

Recently, Scottish authors carried out a retro-
spective study of comorbidities associated with
PPP [17]. The main characteristics of the patients
supported the existing literature [1, 4]: 78.1% of
patients were women and 79.4% were tobacco
smokers. The median age of onset was 47 years
(range 18-74). It was also shown that 49.3%
patients with PPP presented with dyslipidemia,
38.3% presented with hypertension, and 24.6%
with ischemic heart disease [16].

Fig.42.1 Palmoplantar
pustulosis, histologically
confirmed, likely caused
by cobalt contained in
dental amalgam fillings

Arthralgia and arthritis are common problems
in patients with PPP. In one study, arthralgia was
reported in 42.37% of patients; [1] in another
study, psoriatic arthropathy was present in nine
patients (12.3%) [16]. As described above, an
association has been found with PPP and
Sonozaki syndrome, as well as SAPHO (synovi-
tis, acne, palmoplantar pustulosis, hyperostosis,
osteitis) syndrome [9, 11, 16—-18]. The differ-
ences between various populations of patients
with PPP are intriguing and probably result from
differences in genetic background [6].

42.4 Palmoplantar Pustulosis
and Metal Allergy

Skin lesions caused and/or exacerbated by metals
are well known. For example, various types of
metal alloys are used in prosthodontic replace-
ments for dental applications and, although these
metallic materials are biocompatible, metal aller-
gies have occurred. Documented presumed metal
allergies from dental restorations include reac-
tions to nickel, iron, cobalt, and zinc (Fig. 42.1).
The relation between PPP and metal allergy
has been reported primarily in the Japanese pop-
ulation. Yanagi et al. [19] described a case of PPP
presumed to be secondary to zinc allergy on the
basis of clinical history, positive patch test reac-
tion to zinc, characteristic histology, and positive
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drug lymphocyte stimulating test (DLST) index.
Histologically, identical pustules were found to
be induced by zinc patch testing, and a complete
remission was achieved by removal of zinc dental
restorations.

Cobalt is present in cobalt chromium alloys
and has also been implicated in PPP. For exam-
ple, Song et al. [20] reported an unusual case of
PPP on the hands and feet of a 58-year-old male
patient caused by a cobalt allergy. The patient
developed PPP, characterized by redness, pus-
tules, vesicles, and scaly erythema on his hands
and feet, 1 month after having cobalt chromium
alloy cast crowns placed on his molar teeth. Skin
manifestations persisted for 1 year. He underwent
standard patch testing, which showed a strong
positive reaction to cobalt chloride. After the
crowns were removed, the skin manifestations
disappeared in 3 weeks. In this case, there was a
strong relationship between the appearance of
PPP and metal exposure, as well as improvement
after removal of the oral metal.

Two cases of PPP were reported from China
that resolved after removal of oral metallic mate-
rial [21]. Both patients were patch test positive to
nickel and one also to cobalt. Both patients showed
no recurrence of clinical findings or symptoms
during a 1-year follow-up. A case of PPP dramati-
cally exacerbated by a strongly positive patch test
reaction to nickel has also been reported [22].

In North America, 9 of 15 patients with PPP
who had undergone patch testing showed positive
results, including to nickel and mercury, which
were of unclear clinical relevance. The authors
suggested that it might be prudent to routinely
patch test PPP patients since the rate of patch test
positivity was higher than would be expected in the
general population [23]. In another study, 8 of 22
PPP patients had positive patch test results to one
or more of 16 tested metals, with 6 of the 8 reacting
to more than 2 metals. Positive results were seen to
iridium, nickel, aluminum, palladium, selenium,
iron, gold, chromium, zinc, silver, platinum, chro-
mium, copper, zinc, and manganese. Replacement
of dental metal with resin in these patients resulted
in the remission of PPP [24].

In four patients with PPP in whom blood mer-
cury levels were elevated, a seafood-free diet and

chelation with a lowering of blood mercury levels
and a clearing of the disease was reported [25].
As mentioned above, an increased occurrence of
PPP in patients with psoriasis has been noted, as
well as some histopathologic similarities, and it
is interesting to speculate that mercury could
have been a cause of the PPP in psoriatic patients
because mercury was used extensively, both topi-
cally and parenterally, in the treatment of psoria-
sis in the first half of the twentieth century.

Nakamura et al. [8] evaluated the significance
of leukotriene (LT) B in the formation of pustules
of PPP in metal allergic patients. Pustular and
plasma levels of LTB were measured prior to and
48 h after metal patch testing, and the mean lev-
els of LTB in both plasma and pustules 48 hours
after patch testing were significantly higher than
before testing. Positive metal patch test reactions
were detected in all seven PPP patients, to nickel,
cobalt, platinum, tin, iron, and palladium.
Palmoplantar pustules worsened 48 h after metal
patch testing in all patients. The authors con-
cluded that metals may play a role in the patho-
genesis of PPP by contributing to the induction of
high LTB concentrations in the pustules.

42.5 Conclusions

PPP is associated with moderate-to-severe dis-
comfort and disability and is difficult to treat,
often requiring the use of immunosuppressive
agents. The etiology of PPP has remained unclear,
and past studies have suggested a possible asso-
ciation with psoriasis, or an allergic reaction to
metals such as zinc, cobalt, nickel, mercury, and
others.
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