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Foreword |

It is a pleasure to introduce this new book, Clinical and Pathological Aspects of Skin Diseases
in Endocrine, Metabolic, Nutritional, and Deposition Disease, edited by two of my friends
and respected colleagues, Franco Rongioletti and Bruce R. Smoller. In fact, I was very enthu-
siastic when I learned that they were preparing this work. Although endocrine, metabolic, w,
and deposition diseases are regularly included in general textbooks of dermatology and der-
matopathology, one gains the general impression that these topics receive little emphasis and
are mainly included for completeness. The prospect of having all of this information in one
volume, lovingly described and detailed by experts in the field, should be of great interest not
only to dermatologists, pathologists, and dermatopathologists but also to internists and endo-
crinologists, who may well gain a different perspective on these disorders. As a dermato-
pathologist, I am also pleased that this project has been organized and undertaken by two
distinguished authorities in cutaneous pathology. This assures a close integration of histopa-
thology and other laboratory techniques with the clinical aspects of these disorders, which will
make it possible — perhaps for the first time — to view these conditions in a truly comprehensive
way.

So Iinvite you, the reader, to open this volume and dig in; be prepared for an eye-catching,
intellectually stimulating, and ultimately rewarding experience!

Charlottesville, VA James W. Patterson






Foreword Il

Dermatopathology is a bridge between Dermatology and Pathology. In fact, dermatopatholo-
gists are drawn equally from both specialties.

The core of dermatopathology is clinical pathological correlation. While some conditions
can be diagnosed on histological grounds alone, this is not without peril. What appears to be a
simple seborrheic keratosis under the microscope could represent an epidermal nevus if pres-
ent in a 2-year-old child. A dermal mucinous deposit makes a mucinosis, but which one? Is it
a single lesion or are there multiple lesions? Is there a specific distribution of lesions? Is there
an associated condition? The clinical information would likely clinch the right diagnosis.

There are a variety of good textbooks of dermatopathology. However, given the complexity,
morphologic variations, and sheer number of dermatological conditions, it is nearly impossi-
ble for these textbooks to cover all topics in detail.

Thus, the Clinical and Pathological Aspects of Skin Diseases in Endocrine, Metabolic,
Nutritional, and Deposition Disease by Franco Rongioletti and Bruce R. Smoller fills the gap
by detailing this heterogeous group of conditions, which are often covered scantily and found
scattered in different sections of other dermatopathology textbooks.

In a compact yet comprehensive way, this text and atlas covers these dreaded disorders. The
blend of tables and photographs provides a concise and user-friendly format.

The combined experience of the editors Drs. Rongioletti and Smoller and their coauthors
gives this book a distinct advantage.

I congratulate the editors and the authors for a job well done.

St. Louis, MO Daniel J. Santa Cruz
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Preface

We are pleased to present this book entitled “Clinical and Pathological Aspects of Skin
Diseases in Endocrine, Metabolic, Nutritional, and Deposition Disease” as a labor of love.
Dr. Rongioletti has been studying, diagnosing, treating, and researching cutaneous mucinoses
and deposition disorders for years and this work represents his dream of consolidating his
amassed experiences into a concise atlas and text for the practicing dermatologist, pathologist,
dermatopathologist, endocrinologist, and internist. Dr. Smoller has also been actively inter-
ested in cutaneous pathology as a window for systemic diseases and has written extensively on
this topic. These editors have assembled a distinguished group of scholars to share their col-
lective expertise regarding these entities. It is the hope of the authors that each chapter will
provide insights into the clinical appearance and course of the diseases presented, followed by
a review of pathogenesis for each disease, and a close inspection of histopathologic changes
and any accompanying special studies that might be required to establish a diagnosis.
Subsequent discussions address therapeutic options. For each chapter, key points are highlighted
with bullet points to summarize the major features. Clinical photographs and photomicro-
graphs have been included as rapid references for the busy clinician or as study aids for the
student of most of the discussed cutaneous diseases.

Although we have tried to minimize repetition, some duplication of some diseases is pres-
ent among the various chapters and reflects the overlapping features of the endocrine and
metabolic pathways, in addition to the different perspectives on a disease process. Sometimes,
repetition is the mother of the studies (in Latin repetita iuvant).

Dr. Smoller would like to take this opportunity to thank each of the authors who have con-
tributed so generously their time and efforts in completing this project. He would also like to
thank profusely his many students and colleagues who provide him with the continued inspira-
tion to continue with his writings. He would also like to extend a work of public thanks to his
coeditor, Franco, whose generous offer and hard work made this project a reality. Mostly, he
would like to thank his loving wife of 30 years, without whom none of this work would be
worth doing.

Dr. Rongioletti would like to thank his coeditor, Bruce, for his dedication and efforts in
making this project possible, all the contributors for their expertise, hard work, and commit-
ment, all the colleagues and friends for their encouragement, Richard A. Hruska, Editor,
Clinical Medicine at Springer for his support, and his loving ladies, his mother and his per-
petual fiancée, for their patience and sweetness. If a doctor in any part of the world makes a
correct diagnosis after looking at a picture or treats a single patient in a proper way after read-
ing a chapter or just a few lines of this book, our efforts will not have been in vain.

Little Rock, AR Bruce R. Smoller
Genova, Italy Franco Rongioletti
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Chapter 1
Adrenal Disease

Kenneth B. Calder and Bruce R. Smoller

Key Points

e The clinical signs and symptoms of Cushing syndrome
and adrenal insufficiency include a constellation of
findings that can involve most major organ systems of the
body, including the skin.

e There are no specific clinical manifestations of Cushing
syndrome or adrenal insufficiency which are pathogno-
monic for these conditions, thus making the diagnosis a
challenge.

e Cutaneous manifestations of hypercortisolism include:
facial redness (plethora), epidermal atrophy, acne, purpura,
hirsutism, and striae distensae.

e Hyperpigmentation is a feature of adrenocorticotropic
hormone (ACTH)-dependent Cushing disease, while it is
not a feature of Cushing syndrome due to primary adrenal
hypercortisolism.

e The most common skin manifestation of Addison disease is
hyperpigmentation, presenting as scattered hyperpigmented
macules, diffuse homogenous hyperpigmentation, or hyper-
pigmentation of the palmar creases and flexural areas.

* Pheochromocytomas can rarely present with Addison-like
hyperpigmentation or Cushing disease-like hyperpigmen-
tation because of an increase in ectopic ACTH production.

Addison

Keywords Cushing disease

* Pheochromocytoma

syndrome

1.1 Introduction

As amajor part of the neuroendocrine system, the hypothalamic—
pituitary—adrenal axis is responsible for numerous physio-
logic responses including adaptation to stress, glucose
metabolism, blood pressure control, sexuality, mood and
emotion, and immune response [1]. Corticotropin-releasing

K.B. Calder (<))

Department of Pathology and Cell Biology, University of South Florida,
12901 Bruce B. Downs Blvd, MDC Box 11, Tampa, FL 33612, USA
e-mail: kbcalder @uams.edu

F. Rongioletti and B.R. Smoller (eds.), Clinical and Pathological Aspects of Skin Diseases in Endocrine, Metabolic,

hormone (CRH) is produced in the paraventricular nucleus
of the hypothalamus and signals the production of
pro-opiomelanocortin (POMC) in the anterior pituitary, where
it is further processed into smaller peptide hormones resulting
in the secretion of adrenocorticotropic hormone (ACTH) [2].

The outer most layer of adrenal cortex, the zona
glomerulosa, is responsible for the production of aldosterone
which regulates blood pressure via renal sodium and potas-
sium excretion/absorption. The secretion of aldosterone is
influenced by angiotensin II, potassium concentrations, and
to a lesser extent ACTH. In the second layer of the adrenal
cortex, the zona fasciculata, ACTH stimulates the production
of androgens, androstenedione, and dehydroepiandrosterone
(DHEA) [1]. Adrenal androgens can account for a major
component (greater than 50%) of circulating androgens in
premenopausal women, whereas in males this number is
much lower because of testicular androgen production [3].
Adrenal androgens influence axillary hair growth, libido, and
apocrine gland secretion. Finally, the inner most layer of the
adrenal cortex is the zona reticularis, which produces cortisol.
Cortisol is a diurnal stress hormone with its peak secretion
prior to awakening. The physiologic effects of cortisol are
diverse and include modification of gene expression in various
metabolic pathways, alteration in the response of immune
cells, and can cause psychological disturbances [1].

1.2 Clinical and Pathological Aspects
of Skin Manifestations

1.2.1 Cushing Syndrome

Cushing syndrome is the eponym used to describe the clinical
findings and symptoms related to overexposure to glucocor-
ticoids. Currently, the most common cause of Cushing syndrome
is due to exogenous or iatrogenic hypercorticism [4]. The term
Cushing syndrome also includes cases of hypercortisolism
secondary to functional tumors of the adrenal cortex. To be
distinguished from the latter, the designation Cushing disease

Nutritional and Deposition Disease, DOI 10.1007/978-1-60761-181-3_1, © Springer Science+Business Media, LLC 2010
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includes cases of hypercortisolism due to over production of
ACTH as aresult of either pituitary overproduction or ectopic
ACTH production. Tumors associated with ectopic ACTH
production most commonly occur in men and are seen in
cases of small cell carcinoma of the lung, bronchial carci-
noid, and medullary thyroid carcinoma (MTC) [5].

Patients with the loss of diurnal variation of ACTH and
cortisol secretion have sustained increased levels of cortisol
and present with the following symptoms: weight gain,
psychological disturbances, decreased libido, hyperglycemia,
hypertension, and a constellation of skin findings.

The clinical cutaneous manifestations of hypercortisolism
include facial redness (plethora), epidermal atrophy, acne
(Fig. 1.1), purpura, hirsutism (Fig. 1.2), and striae (Fig. 1.3).
Changes in body habitus are also characteristic of hypercorti-
solism including: progressive central obesity (centripetal
obesity) (Fig. 1.4), fat deposition over the clavicles (Fig. 1.5)
and the posterior neck (buffalo hump), subcutaneous fat loss of
the extremities, fat deposition in the cheeks (moon face)
(Fig. 1.6) [6], and rare cases of retro-orbital fat deposition

Fig. 1.1 Acne and central obesity in Cushing syndrome

Fig. 1.2 Hirsutism in Cushing syndrome

causing exopthalmos [7]. Of note, none of the physical findings
associated with Cushing’s disease are pathognomonic. The
symptoms of hypercorticism in patients with pituitary tumors
usually develop over years, whereas those with ectopic ACTH
production tend to have a sudden onset of symptoms [§]. In
cases with ectopic ACTH production, patients are less likely to

| R %

Fig. 1.5 Supraclavicular pad in Cushing syndrome



1 Adrenal Disease

Fig. 1.6 Moon face in Cushing syndrome

be obese and more frequently present with complaints of muscle
weakness and hypokalemia [9]. The findings of virilization are
usually only seen in cases of adrenal carcinoma [8].

In patients with hypercorticism, the patient’s skin can
appear atrophic, paper-thin, and translucent. Histologically,
there is thinning of the epidermis, loss of the normal rete
dermoepidermal junction pattern, and loss of the ground
substance between collagen and elastin in the dermis resulting
in a disorganized appearance of the dermal fibers [10]
(Fig. 1.7). These changes are secondary to glucocorticoid-
related inhibition of type I and type III collagen synthesis
and reduced hyaluronic acid content of the skin [11].

With the loss of dermal support and decreased elasticity,
ecchymoses or purpura from minor trauma are more common
in areas like the arms and legs. The plethoric appearance of
skin is related to dilatation of weakened vessel walls in an
already thin epidermis. Cutis marmorata and purplish mot-
tling of the lower extremities (Fig. 1.8) can also be seen in the
setting of hypercorticism because of decreased vascular tone
[12]. Striae are characteristic in the setting of glucocorticoid
excess, and are typically large, broad, and located on the
trunk and extremities. In comparison to the usual striae seen
in pregnancy and obesity, the striae in hypercorticism are
deep, broad, and purple-colored because of dermal tearing
and the translucency of the skin [13].

Fig. 1.7 Histopathology of atrophic skin in Cushing's syndrome (HE
stain)

Fig. 1.8 Purplish mottling of the limbs

Hyperpigmentation is not a feature of Cushing syndrome
due to primary adrenal hypercortisolism because the elevated
levels of glucocorticoids inhibit the secretion of ACTH and
MSH.

Other common skin findings associated with elevated
glucocorticoids include hypertrichosis, hirsutism, and acne.
The acne lesions associated with hypercorticism are typi-
cally uniform in appearance, and unlike acne vulgaris, come-
dones and cysts are rare. In general, acne and hirsutism tend
to be more pronounced in cases of Cushing syndrome due
to increased production of adrenal androgens which can
also cause male-pattern baldness and clitoral hypertrophy. In
Cushing disease, the features of increased androgen produc-
tion are usually more mild and limited to hypertrichosis of
the cheeks and upper lips with lanugo-like hair [13].
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Other skin manifestations with important clinical impli-
cations include the increased risk for infection and delayed
wound healing. The immunosuppressive effects of excess
glucocorticoids make patients more susceptible to cutane-
ous staphylococcal, candidal, and dermatophyte infections.
The classic hyper- or hypopigmented scaly macules of tinea
versicolor can be seen over the chest and upper back, along
with infections by such organisms as Trichophyton rubrum
resulting in onychomycosis, tinea pedis, and/or tinea
corporis [8]. In addition, there are reports of opportunistic
infections involving deep fungal infections by aspergillus,
zygomycosis, or phaeohyphomycosis in patients with
hypercorticism [14].

1.2.2 Addison Disease

Addison disease is defined as primary adrenal gland
insufficiency, which can be divided into three general cate-
gories: adrenal dysgenesis, impaired steroidogenesis, and
adrenal destruction. In Addison disease, the ability of the
adrenal cortex to produce glucocorticoids (cortisol) and min-
eralocorticoids (aldosterone) is compromised, resulting in
increased levels of pituitary ACTH. In secondary adrenal
insufficiency due to decreased pituitary ACTH production,
glucocorticoid synthesis is impaired but mineralocorticoid
production is not affected. Therefore, primary adrenal insuf-
ficiency is characterized by mineralocorticoid deficiency and
hyperpigmentation, not characteristic of secondary adrenal
insufficiency [1].

Historically, Addison disease was most common due to the
destruction of adrenal glands in patients with tuberculosis.
Autoimmune disease, autoantibodies to the adrenal cortex and/
or 21 hydroxylase, is currently the most common cause of pri-
mary adrenal insufficiency [15]. Autoimmune Addison disease
can also be seen as one of the major components of type 1
autoimmune polyglandular syndrome (APS) and type 2 APS.

Fig. 1.9 Addison disease.

(a) Progressive increasing
darkening of the face.

(b) Hyperpigmentation of the face

APS-1 and -2 are defined as multi-organ system autoimmune
disorders. APS-1 is associated with an early onset (childhood
or young adult) and is defined as having at least two of the triad
including: chronic mucocutaneous candidiasis, acquired
hypoparathyroidism, and autoimmune Addison disease. Other
APS-1-associated conditions include chronic active hepatitis,
malabsorption, alopecia universalis, vitiligo, and ectodermal
dysplasias. The features of APS-2 include autoimmune Addison
disease, autoimmune thyroid disease (Schmidt’s syndrome),
and/or immune-mediated type 1 diabetes (Carpenter’s syn-
drome). The onset of APS-2 can occur at any age, but most
commonly occurs in adults in their third decade [16].

The clinical presentation of Addison disease can be rather
non-specific making it a challenging diagnosis. Patients can
present with complaints of chronic fatigue and weakness,
fasting hypoglycemia, behavioral changes, weight loss, salt
craving, postural hypotension, nausea and vomiting, and
skin hyperpigmentation [1]. The most common skin mani-
festation of Addison disease is hyperpigmentation, which
occurs in 94% of cases [17]. The hyperpigmentation in
Addison disease can present as multiple scattered hyperpig-
mented macules or as a more diffuse and homogenous hyper-
pigmentation throughout the body with accentuation in areas
of sun exposure (Fig. 1.9a, b) [18].

Isolated hyperpigmentation can also be seen in the palmar
creases, flexural areas, friction sites, recent scars, genital
skin, areolae, and oral mucosa (Fig. 1.10) [19]. Darkening of
pre-existing nevi and longitudinal pigmented bands on the
nails has also been reported in patients presenting with
Addison disease [20, 21]. The eruption of multiple new nevi
has been reported as an early sign of Addison disease [22].
Of note, there are also reported cases of Addison disease
which have been diagnosed in patients with no clinical
evidence of hyperpigmentation [23]. Similar to Cushing
disease, the hyperpigmentation of Addison disease is due to
increased POMC production in response to the loss of
cortisol-induced negative feedback on the pituitary. POMC
synthesized in the pituitary is then cleaved to form MSH and
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ACTH, both of which can stimulate melanocytes to increase
pigmentation.

In Addison disease, melanin deposition is increased in
both the epidermis and dermis with a normal number of mel-
anocytes. In addition, no atrophy or inflammatory changes
are present. Melanin granules can be seen throughout the
epidermis, but are most concentrated in basal cells and in the
tips of the rete ridges. Of note, the intracellular deposition of
melanin granules in the basal cells can form a characteristic
“cap” above the nucleus imparting a unique histological
appearance. Melanin deposits in the dermis are present in
melanophages. The proportion of melanin in the epidermis
compared with the dermis can vary considerably, but pig-
ment limited to the epidermis is unusual in this condition
[24] (Fig. 1.11a, b).

Fig. 1.10 Hyperpigmentation of the lips and nose in Addison disease

1.2.3 Pheochromocytoma

Pheochromocytomas are catecholamine-producing tumors
derived from the chromaffin cells of the adrenal medulla.
Similar tumors that arise from extra-adrenal tissue (i.e.,
sympathetic ganglia) are referred to as paragangliomas [25].
Catecholamine-secreting tumors are rare, with an annual
incidence of two to eight cases per million [26]. Clinically,
pheochromocytomas do not demonstrate a sex predilection,
and are usually sporadic, benign, and unilateral neoplasms
presenting in middle-aged patients. Patients can present with
complaints associated with excess catecholamines, including
sustained hypertension (approximately 50% of patients),
episodic hypertension (30% of patients), anxiety, diaphoresis,
headache, palpitations, angina, tremor, syncope, and nausea/
vomiting [1]. Catecholamine-producing tumors have also
been associated with ectopic hormone secretion including:
ACTH, CRH, growth hormone-releasing hormone (GHRH),
parathyroid hormone-related peptide (PTH-RP), and vasoac-
tive intestinal polypeptide (VIP) [27-29].

There are rare reports of Cushing disease-like cutaneous
hyperpigmentation associated with pheochromocytomas
[29]. Skin findings in patients with pheochromocytomas and
elevated ACTH include slate-like gray pigmentation of the
face, helices of the ear, dorsum of the hands, with more
pronounced pigmentation over the knuckles, knees, and
elbows. Hyperpigmentation of old scars and of the oral
mucosa have also been reported [30]. Cases of pheochromo-
cytomas with associated Cushing syndrome have also been
reported. The latter cases may present with features of
Cushing’s (i.e., centripetal fat deposition, moon facies, hir-
sutism, proximal muscle weakness, and hyperpigmentation)
in addition to anorexia, anxiety, hypertension, headache, pal-
pitations, and diaphoresis [31]. There have also been cases of

Fig. 1.11 Histopathology of Addison disease. (a) Epidermal hyperplasia and basal hyperpigmentation. (b) Hyperpigmentation because of mela-
nin deposition is increased in both the epidermis and dermis, with a normal number of melanocytes (HE stain)
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patients presenting with findings of Cushing syndrome,
increased catecholamines, and hyperaldosteronism [32].
Many of the genetic and syndromic presentations of
pheochromocytomas are also associated with characteristic skin
and mucosal findings. In multiple endocrine neoplasia, type 2B
(MEN-2B) patients can present with a marfanoid body habi-
tus, mucosal neuromas (Fig. 1.12), pheochromocytomas (usu-
ally bilateral), and medullary thyroid carcinoma. In MEN-2A
(Sipple’s syndrome), which includes pheochromocytomas,

Fig. 1.12 Mucosal neuroma in MEN syndrome type 2B

Fig. 1.13 (a) Angiofibromas

on the face in MENI1.

(b) Angiofibromas characterized
by dermal fibrosis, dilated
capillaries, and stellate cells in the
upper dermis (HE stain)
(Courtesy of B. Cribier,
Strasbourg, France)

medullary thyroid carcinoma, and hyperparathyroidism,
lichen amyloidosus may develop (see Chap. 17). Skin mani-
festations of MEN-1 include angiofibromas (previously con-
sidered pathognomonic for tuberous sclerosis), collagenomas,
lipomas, in addition to pituitary adenomas, primary hyper-
parathyroidism, pancreatic islet cell tumors, and rarely adre-
nal pheochromocytomas [33]. Angiofibromas are
skin-colored, pink or light brown papules located on the cen-
tral part of the face, histologically characterized by dermal
fibrosis, ecstatic capillaries, and stellate cells in the upper
dermis (Fig. 1.13a, b). Collagenomas are skin-colored-to-
slightly hypopigmented firm papules located on the trunk
and neck (Fig. 1.14a). Histopathology shows thickened der-
mis because of increased amount of collagen and normal or
reduced numbers of elastic fibers (Fig. 1.14b—d).

Other conditions like neurofibromatosis type 1 (NF1) are
also associated with pheochromocytomas in approximately
2% of cases [34]. In NF patients, pheochromocytomas can
present as a solitary mass, bilateral pheochromocytomas, or as
an abdominal paraganglioma. Skin manifestations of NF1
include caf€ au lait spots, axillary and inguinal freckling, and
neurofibromas. Other neurocutaneous syndromes which can
present with a pheochromocytoma are ataxia-telangiectasia,
tuberous sclerosis, Carney triad (gastric leiomyosarcoma, pul-
monary chondroma, and paraganglioma), and Sturge—Weber
syndrome. In the Carney triad, patients can also present with
adrenal cortical adenomas leading to hypercorticism [35].
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Fig. 1.14 (a) Multiple
collagenomas in MEN1.
(b) Histopathology of
collagenoma showing
thickened dermis because
of increased amount

of collagen. (¢) Thickened
collagen bundles in
collagenoma. (d) Reduction
to absence of elastic fibers
in collagenoma (Courtesy
of B. Cribier, Strasbourg,
France)

1.3 Treatment and Prognosis

In Cushing disease, the severity of the manifestations does
not always correlate with the biochemical indices of the dis-
ease. With the exception of striae distensae, cutaneous effects
of endogenous hypercortisolism completely heal or improve
within the first year after surgical cure of the disease, espe-
cially in children [36].

The hyperpigmentation of Addison disease is very respon-
sive to treatment with physiologic levels of glucocorticoster-
oids, and is one of the more sensitive indices to monitor the
maintenance therapy doses of replacement glucocorticoids [37].
In cases of hyperpigmentation secondary to ectopic ACTH pro-
duction associated with pheochromocytoma, the hyperpigmen-
tation rapidly resolved after the removal of tumor [30].
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Chapter 2

Pancreas Disease and Diabetes Mellitus

Franco Rongioletti

Key Points

e The main disease concerning the endocrine function of
the pancreas is diabetes mellitus.

e Cutaneous manifestations are common in diabetes
mellitus, with approximately 30% of patients experi-
encing some cutaneous involvement during the course
of their illness.

e They can be classified as (1) non-infectious, including
diseases with strong and weak associations with diabetes;
(2) infectious; (3) related to complications because of
vasculopathy and neuropathy; (4) related to complica-
tions of diabetes treatment.

e Skin manifestations generally appear during the
course of diabetes but they may be first presenting
sign or even precede the diagnosis of diabetes by
many years.

e Patients with type 2 diabetes are more prone to develop
skin infections, whereas those with type 1 more often
have autoimmune-related diseases.

Keywords Diabetic skin conditions ¢ Non-infectious e
Infectious « Diabetic vasculopathy « Neuropathy e [atrogenic

2.1 Introduction

Diabetes is a common metabolic disease characterized by
high serum glucose levels and disturbances of carbohy-
drate and lipid metabolism that is estimated to affect 151
million people. Famous diabetic sufferers include actresses
Sharon Stone and Elizabeth Taylor who went on to lead
highly successful lives, despite being diagnosed diabetes
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at an early stage. Clinically, diabetes mellitus can be clas-
sified as type 1 and type 2. Type 1 diabetes mellitus, char-
acterized by a specific autoimmune destruction of the
insulin-secreting B-cells in the pancreatic islets, comprises
5-10% of all diabetes. Type 2 diabetes mellitus, which
accounts for 80-90% of all cases, affects older and over-
weight patients and is characterized by a resistance to the
action of insulin and inadequate insulin secretion from the
pancreas. Other rare forms of diabetes include maturity
onset diabetes of the youth characterized by familial inci-
dence of hyperglycemia with monogenic autosomal domi-
nant inheritance, gestational diabetes, drug-induced or
chemically induced diabetes mellitus such as steroid dia-
betes. Hyperglycemia is common to all types of diabetes
and leads to complex metabolic and immunologic dysfunc-
tions that induce various patterns of pathology. Of particu-
lar importance to the development of clinical symptoms
are microangiopathy, macroangiopathy, polyneuropathy,
and changes to connective tissue texture [1].

Dermatologic problems are common in diabetes
(Table 2.1), with approximately 30% of patients experienc-
ing some cutaneous involvement during the course of their
illness [2, 3]. Autoimmune skin lesions are more common
in type 1 diabetics, whereas infectious involvement of the
skin is more prevalent in type 2 diabetes mellitus [4]. Skin
manifestations generally appear during the course of the
disease in patients known to have diabetes, but they may
also be the first presenting sign of diabetes or even precede
the diagnosis by many years.

2.2 Clinical and Pathological Aspects
of Skin Manifestations

Cutaneous manifestations in the setting of diabetes can be clas-
sified as following: (1) non-infectious, (2) infectious, (3) related
to complications because of vasculopathy and neuropathy, and
(4) related to complications of diabetes treatment.

Nutritional and Deposition Disease, DOI 10.1007/978-1-60761-181-3_2, © Springer Science+Business Media, LLC 2010
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Table 2.1 Skin manifestations associated with diabetes

Estimated prevalence (%)

Disease

Diabetes type

Comment

7-70 Diabetic dermopathy

20-30 Diabetic hand syndrome

50 Acquired perforating
dermatosis

2.5-14 Sclerederma

0.3-1.6 Necrobiosis lipoidica

0.5 Bullosis diabeticorum

0.3 Granuloma annulare

0.1 Eruptive xanthomas

1-7 Vitiligo

4.6-9 Psoriasis

0.3 (skin)40 (nail)
0.8-59

Yellow skin and nails
Rubeosis faciei

Type 1 and type 2

Type 1 and type 2
Type 2>type 1

Type 2
Type 1 and type 2

Type 1 and type 2

Type 1>type 2

Type 1 and type 2

Type 1>type 2
Type 1 and type 2
Type 2>type 1
Type 2>type 1
Type 1 and type 2
Type 1 and type 2
Type 1 and type 2

Type 1 and type 2

Type 2

Type 1 and type 2
Type 2>type 1

Most common manifestation

Sign of retinopathy, neuropathy, and nephropathy
Increase with age and limits joint mobility
Patients with kidney failure

Permanent condition in long-standing diabetes

Weak association in diabetics but 75% of affected
patients have diabetes

Weak association. Long-standing diabetes with
neuropathy

Controversial association

Weak link between
disseminated form and type 1 diabetes

Associated with high triglyceride-rich
lipoproteins

Sign of autoimmune syndrome

Metabolic syndrome

Palms, soles, and hallux nails

Functional microangiopathy

Sometimes, acquired ichthyosis-like pattern

Controversial association

Controversial association; lack of evidence-based
studies

Controversial association, some evidence for oral
lichen planus

Strong association in selected patients (obese
young women of Afro-American and
Hispanic ancestry)

Common, functional microangiopathy

Microcirculatory compromise mimicking

2.5-22 Xerosis

1.3-3 Skin tags

2040 Prurigo/pruritus

1-37 Lichen planus

90 Acanthosis nigricans

49 Periungual telangiectasia

Unknown Erysipela-like erythema
(acral erythema)

4.1 Palmar (plantar) erythema

Type 1 and type 2

erysipela
Functional microangiopathy

2.2.1 Non-infectious Skin Manifestations

2.2.1.1 Necrobiosis Lipoidica

Necrobiosis lipoidica (NL) is a chronic granulomatous condi-
tion that occurs in all races and at any age, but it usually appears
in the third and fourth decades and is three times more common
in women. Although NL occurs in only 0.3—1.6% of diabetics,
it precedes the onset of diabetes mellitus in 15% of patients [5],
and 75% of patients with NL have or will develop diabetes
mellitus [6]. Patients with type 1 diabetes develop NL at an
earlier mean age than those with type 2 and those without dia-
betes. Familial cases of NL not associated with diabetes have
been reported [7, 8]. The lesion starts as an asymptomatic, red-
brownish papule that evolves into a non-scaling plaque with a
yellow atrophic center, surface telangiectases, and an erythema-
tous or violaceous border that may be elevated (Fig. 2.1). In
most cases, the lesions are multiple, bilateral, and confined to
the shins, but involvement of the face, scalp, trunk, upper
extremities, penis, and abdomen at insulin injection sites has

been reported. Ulceration occurs in up to 35% of cases, result-
ing in pain. Rarely, squamous cell carcinoma has been reported
in older, ulcerated lesions. The Koebner phenomenon has been
unusually associated. Sensory loss because of nerve damage,
hypohidrosis, and alopecia has been reported [9]. Laboratory
findings are not helpful in the diagnosis of NL, as it relies on
histopathology. Histologically, NL is characterized by an inter-
stitial and palisaded, necrobiotic granulomatous inflammation
with histiocytes and a variable numbers of Langhans and
foreign body giant cells in the lower two-thirds of the reticu-
lar dermis, extending into the septa of subcutaneous tissue
(Fig. 2.2a). Aggregates of lymphoid cells with numerous
plasma cells are typically present around the deeper vessels
(Fig. 2.2b). Vasculopathy with thickening of the blood vessel
walls and proliferation of the endothelial cells are found, espe-
cially in patients with diabetic microangiopathy (Fig. 2.2c) NL
may also present with a collection of more typical epithelioid
granulomas and less degenerated collagen and vasculopathy.
This form seems to have a weaker association with diabetes
than the classic one. Direct immunofluorescence studies show
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IgM, IgA, C3, and fibrinogen in the blood vessels and at the
dermoepidermal junction.

The main differential diagnosis is with necrobiotic xan-
thogranuloma, which is characterized by yellowish, indu-
rated, often periorbital plaques and the presence of a
monoclonal gammopathy, and histologically with granu-
loma annulare (GA) in which patchy, superficial, discrete
foci of granulomatous inflammation with mucin deposition
are observed.

The exact cause is unknown. NL diabeticorum has been
considered as an antibody-mediated vasculitis with secondary
collagen degeneration. Other factors implicated in the patho-
genesis of NL include diabetic microangiopathy, impaired

Fig. 2.1 Necrobiosis lipoidica on the shin

neutrophil migration, hyperlipidemia, venous reflux, and
borrelia infection [10]. The findings of Glut-1 (human eryth-
rocyte glucose transporter) expression in the areas of scle-
rotic collagen suggest that these abnormalities in glucose
transport by fibroblast may have a role.

2.2.1.2 Diabetic Dermopathy

Diabetic dermopathy (DD) (i.e., shin spots and pigmented
pretibial papules) is the most common cutaneous manifesta-
tion of diabetes occurring in 7-70% of all diabetic patients.
It occurs twice as frequently in men compared with women,
and the mean age is 50 years [4]. DD is commonly seen in
diabetics with other end-organ damage such as retinopathy,
neuropathy, and nephropathy. Coronary artery disease is
present in 53% of patients with DD. Rarely, DD may precede
abnormal glucose metabolism. Lesions consist of asymp-
tomatic, bilateral, asymmetrical, well-demarcated, annular
or irregular atrophic, brownish macules of 4—12 mm in diam-
eter on the shins (Fig. 2.3). Involvement of the thighs and
abdomen has been reported. The lesions do occur in patients
without diabetes, but four or more lesions with typical fea-
tures of DD are considered characteristic of diabetes mellitus
[11]. Histopathology is not specific, especially in early
lesions, and the diagnosis is a clinical one. Well-developed,
atrophic macules exhibit epidermal atrophy, angioplasia of
the superficial capillary plexus with hyaline microangiopathy,
hemosiderin deposition, and a slight perivascular infiltrate of
lymphocytes with plasma cells [12]. DD requires differentia-
tion primarily from purpura pigmentosa chronica and stasis

Fig. 2.2 Necrobiosis lipoidica. (a) Interstitial and palisaded, necrobi-
otic granulomatous inflammation with histiocytes and giant cells in the
lower reticular dermis, extending into the subcutis. (b) Infiltrate with

plasma cells and granulomatous features. (¢) Microangiopathy in deep
dermis (HE stain)
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Fig. 2.3 Diabetic dermopathy

Fig.2.4 Granuloma annulare

dermatitis. Atrophy and involvement of the shins in addition
to diabetes are helpful. The cause is obscure but alterations
in skin blood flow as part of diabetic microangiopathy and
unnoticed trauma have been implicated.

2.2.1.3 Granuloma Annulare

Granuloma annulare (GA) is a benign self-limited, granu-
lomatous inflammatory disease. When discussing skin con-
ditions in the setting of diabetes, GA is always mentioned
but the link between the two conditions has been debated.
Recent studies have failed to show conclusively any link
between GA and type 2 diabetes [13], although a weak link
with type 1 diabetes has been demonstrated. This correlation
seems to be more likely with the disseminated form than
with localized variants [14]. GA has also been associated
with autoimmune diseases like SLE, thyroid disease, HIV
infection, giant cell arteritis, lymphoproliferative conditions,
and solid tumors [15].

GA is typically a papular disease which can be divided
into a localized, disseminated (more than ten lesions involv-
ing trunk and limbs), or linear type. The most common pre-
sentation is the localized, papular form (80% of cases) that
occurs before the age of 30, most commonly in children and
it is twice as often in females. The lesions typically are
located on the dorsa of the hands and feet and are character-
ized by multiple, small, skin-colored or erythematous pap-
ules that coalesce into an arcuate or annular pattern (Fig.2.4).
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Fig. 2.5 Granuloma annulare papular type

The pure (micro) papular form without annular pattern is
less frequent (Fig. 2.5). Disseminated, papular GA occurs
in 15% of cases, prevailing in middle-aged and elderly
patients. It is characterized by hundreds to thousands
of small, skin-colored-to-erythematous papules that are
distributed symmetrically on the extremities and trunk.
Disseminated GA is the most common clinical pattern in
HIV infection. Other main clinical variants include: perfo-
rating type with central umbilication or crusts, subcutane-
ous (deep) type (also known as pseudo-rheumatoid nodule)
most commonly observed in children, and patch type char-
acterized by red-brown patches without evident papular
component or scale that may or may not have an annular
configuration on the trunk and extremities (Fig. 2.6). GA is
usually asymptomatic but an acute-onset, painful acral form
has been described. Any atypical form of GA should alert to
the possibility of a paraneoplastic link [16]. Follicular pus-
tular cases have been rarely described as well as atypical
site of involvement such as the face, the palms, and penis.
Systemic involvement such as anterior uveitis is an excep-
tional event [17].

Three histological patterns are typically recognized: necro-
biotic granuloma (classic) pattern, interstitial or “incomplete”
form, and the sarcoidal or tuberculoid type.

The classic (necrobiotic granuloma pattern) consists of
areas of degenerated collagen filled with mucin surrounded
by histiocytes and a variable numbers of multinucleate giant
cells in a peripheral rim, forming a palisaded pattern
(Fig. 2.7). Occasionally, neutrophils or nuclear fragments
are seen inside the granuloma. Vessel involvement with
fibrinoid deposition and endothelial swelling and true vasc-
ulitis are rarely found and are said to be predictive of associ-
ated systemic disease [18]. A perivascular infiltrate of
lymphocytes with some eosinophils may also be seen. In
subcutaneous GA, areas of necrobiosis are often larger than
in the superficial type and are located into deep dermis and/
or subacutis. Eosinophils are said to be more common in
this variant. In perforating GA, a central epidermal perfora-

Fig. 2.6 Granuloma annulare patch type

Fig. 2.7 Granuloma annular, necrobiotic pattern (HE stain)

tion communicates with underlying necrobiotic granuloma.
The interstitial or “incomplete” form is the most common
pattern, in which lymphocytes and histiocytes infiltrate
between collagen fibers in the absence of areas of degener-
ated collagen with interstitial mucin (Fig. 2.8). The non-
necrobiotic sarcoidal or tuberculoid type of GA is the least
common pattern. Immunohistochemistry reveals a broad,
intense expression of CD68/PGM1 in the histiocytic popu-
lation [19].

GA is diagnosed based on clinical and pathological
correlation and no laboratory tests are helpful. Although
the pathogenesis of GA remains uncertain, GA is considered



F.Rongioletti

Fig. 2.8 Interstitial type of granuloma annulare (HE stain)

a Thl inflammatory-delayed reaction with the release of
cytokines, including macrophage inhibitor factor, which
cause histiocytes to accumulate in the necrobiotic areas
and to release lysosomal enzymes that result in degener-
ated connective tissue. A genetic component plays a role
as familial cases have been reported and the generalized
form has been significantly associated with HLA-BW35.
An immunoglobulin-mediated vasculitis also has been
proposed. Triggering pathogenetic associations include
insect bites, Bartonella and Borrelia infection [20], HIV,
Epstein-Barr virus, herpes zoster, hepatitis C virus,
trauma, intralesional skin tests, erythema multiforme,
exposure to ultraviolet light, and scars secondary to her-
pes zoster.

2.2.1.4 Diabetic Thick Skin

Diabetic thick skin is seen both in type 1 and type 2 diabetic
patients. Diabetic patients with neurological disorders have
a significant increase in skin thickness versus diabetic
patients without neuropathy. Two forms are described:
scleredema and diabetic hand syndrome, which share a com-
mon histopathology characterized by thickened dermis and
deposition of mucin. As for pathogenesis, an irreversible
glycosylation of collagen and resistance to degradation by
collagenase could lead to an accumulation of collagen.
Alternatively, excess stimulation by insulin, microvascular
damage, and hypoxia could increase the synthesis of colla-
gen and mucin.

Scleredema diabeticorum occurs in 2.5-14% of patients
with obesity and long-standing, poorly controlled diabetes,
with micro and macroangiopathies (see also Chap. 18). The

Fig.2.10 Scleredema with large collagen bundles separated from one
another by clear spaces filled with mucin (Alcian blue stain)

clinical findings are characterized by symmetric non-pitting
induration of the posterolateral aspects of the neck and upper
back (Fig. 2.9), occasionally extending to the deltoid and
lumbar regions. A peau d’orange appearance of the skin can
occur, often with decreased sensitivity to pain and touch. The
onset is subtle and the involvement persistent. Systemic
manifestations may include serositis, dysarthria, dysphagia,
myositis, parotitis, and ocular and cardiac abnormalities.
Histopathology discloses thickening of the reticular dermis,
with large collagen bundles separated from one another by
clear spaces filled with mucin, resulting in fenestration of the
dermis (Fig. 2.10). Direct immunofluorescence is usually
negative, but IgG and C3 have been found at the dermal—
epidermal junction. Mucin also accumulates in skeletal
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Fig. 2.11 Diabetic thick skin of
the hand (pebble hands)

muscle and the heart. Diabetic scleredema does not undergo
spontaneous resolution.

Thickening of the skin on the dorsum of the hands, also
known as diabetic hand syndrome or diabetic sclerodactyly,
occurs in 20-30% of both diabetic type 1 and diabetic type
2 patients [21]. Clinical presentations range from pebbled
knuckles (or Huntley papules) that are multiple minute pap-
ules, grouped on the extensor side of the fingers, on the
knuckles, or on the periungual surface that progress to
stiffness of the metacarpophalangeal and proximal inter-
phalangeal joints, limiting joint mobility (Fig. 2.11).
Cheiroarthropathy, known as the prayer sign, is the inability
to appose the palmar surfaces when pressing the hands
together and is considered an indicator of limited joint
mobility. Dupuytren contracture (or palmar fascial thicken-
ing) may further complicate diabetic hand syndrome. The
thickening is measurable by ultrasonography and tends to
increase with age. The histopathologic findings of diabetic
sclerodactyly show a thick dermis, increased cross-linked
collagen in the reticular dermis, and small amounts of
mucin. It is important to distinguish between diabetic thick
skin and scleroderma.

2.2.1.5 Bullosis Diabeticorum

Bullosis diabeticorum or diabetic bullae or bullous disease
of diabetes is a non-inflammatory blistering condition occur-
ring in 0.16-0.5% of patients with type 2 diabetes. The bul-
lae are seen more frequently in adult men with long-standing
diabetes and neuropathy but they may also be the first

Fig. 2.12 Bullosis diabeticorum

presentation of diabetes [22]. Diabetic bullae most often
present as painless, tense, superficial bullae that occur in an
acral distribution, mostly on the legs and feet (Fig. 2.12).
Complications such as secondary bacterial infection, hemor-
rhage, or osteomyelitis may occur. Diabetic bullae have a
heterogeneous histologic presentation as the blister may
appear in a subcorneal, intraepidermal, or subepidermal
location (Fig. 2.13). Dermal changes such as capillary wall
thickening and dermal sclerosis reflect the patient’s under-
lying diabetes mellitus. Caterpillar bodies typical of por-
phyria have been rarely reported. Direct immunofluorescence
studies are negative. Trauma, diabetic neuropathy, and
microangiopathy all could play a role. The differential diagnosis
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Fig.2.13 Subepidermal and intraepidermal bulla of bullosis diabeticorum
(HE stain)

Fig.2.14 Eruptive xanthomas

includes autoimmune bullous disorders, porphyria, and
pseudo-porphyria

2.2.1.6 Eruptive Xanthomas

Eruptive xanthomas occur in the setting of chylomicronemia
and hypertriglyceridemia caused by genetic abnormalities.
Diabetes mellitus is a common cause of hypertriglyceridemia
(diabetic lipemia), and the resultant eruptive xanthomas may
be the first sign of an underlying untreated diabetes, usually
of type 2 [23]. The incidence of eruptive xanthomas in dia-
betics is estimated at 0.1%. Eruptive xanthomas may also
appear following alcohol abuse or ingestion of drugs such as
estrogens or retinoids, or in the setting of hypothyroidism.
Eruptive xanthomatosis manifests itself with the sudden
appearance of yellowish-orange-to-red-brown, firm papules
surrounded by a 1-4 mm wide erythematous halo (Fig. 2.14).
They appear in crops on the buttocks, extensor surfaces of
the extremities, and flexural creases. Pruritus and Koebner
reaction may be present. Histologically, foamy macrophages

Fig.2.15 Histopathology of eruptive xanthoma (HE stain)

with extravascular lipid deposits are present in the papillary
and upper reticular dermis with an admixed inflammatory
infiltrate of lymphocytes and neutrophils (Fig. 2.15). Touton
type giant cells are usually absent.

2.2.1.7 Acquired Perforating Dermatosis

Acquired perforating dermatosis is a rare disorder seen in
adult patients, especially those presenting with type 2 and
type 1 diabetes mellitus (50%) and with chronic renal fail-
ure (73%) [24]. Most of the patients with diabetes mellitus
(90.9%) had chronic renal failure because of diabetic neph-
ropathy. It is characterized clinically by itching, hyperkera-
totic, sometimes umbilicated or follicular papules and
nodules with a central core, situated primarily on the exten-
sor surfaces of the lower (Fig. 2.16a) and upper extremities,
often in a linear fashion (Fig. 2.16b). Koebner phenomenon
is seen in 32% of patients. The histological features are not
uniform, and may resemble any of the four classic perforat-
ing disorders: elastosis perforans serpiginosa, reactive
perforating collagenosis, perforating folliculitis, or Kyrle’s
disease. This classification is based primarily on the nature
of the eliminated material and the type of epidermal disrup-
tion. In general, epidermal invagination filled with a kera-
totic plug admixed with basophilic cellular debris and
neutrophils are the key features. If Masson trichrome and
elastic van Gieson stains are negative in the epidermis and
in the crater at the base of the lesion, the overall histologi-
cal appearance is consistent with Kyrle’s disease (Fig. 2.17).
If vertically orientated collagen bundles are seen at the base
of the cup-shaped invagination with transepidermal elimi-
nation, the overall histological appearance is consistent
with reactive perforating collagenosis (Fig. 2.18a, b). If
histochemical staining shows transepidermal elimination of
degenerated elastic fibers, the overall histological appearance
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Fig.2.16 Acquired perforating
dermatoses in diabetic.

(a) Kyrle’s disease. (b) Reactive
perforating collagenosis showing
a linear arrangement due to
Koebner phenomenon (Courtesy
of James W. Patterson,
Charlottesville, VA, USA)

Fig. 2.17 Early lesion of Kyrle’s disease with a central cup-like
keratotic plug within an epidermal invagination (HE stain)

is consistent with elastosis perforans serpiginosa. When
transepidermal elimination of collagen and elastic fibers
occurs in many follicles, the features are consistent with
perforating folliculitis (Fig. 2.19a, b). In diabetic patients,
PAS staining may reveal thickening of the vessel walls in
the upper dermis. The cause of APD is unknown, but it has
been related to intense pruritus and subsequent scratching,
to diabetic microangiopathy and hypoperfusion of dermal
structures with an increase in matrix metalloproteinases,
epidermal, or dermal change related to metabolic derange-
ments, and to deposition of substances that cannot be
removed with dialysis.

2.2.1.8 Acanthosis Nigricans

Acanthosis nigricans is a cutaneous manifestation of insulin-
resistant diabetic patient and may indicate increased risk of

type 2 diabetes mellitus [25]. Insulin resistance is the most
common association of acanthosis nigricans in the younger
age population. However, it can occur as a sign of malig-
nancy (particularly stomach cancer), as an adverse effect of
certain drugs (i.e., nicotinic acid and corticosteroids), in vari-
ous endocrinopathies (i.e., acromegaly, Cushing syndrome,
and leprechaunism), and associated with obesity (see also
Chap. 9). Acanthosis nigricans presents as hyperpigmented,
velvety plaques involving typical areas such as the posterior
neck, the axilla, and flexural surfaces (Fig. 2.20). Although
the lesions are generally asymptomatic, they can be painful,
malodorous, or macerated. Acrochordons (skin tags) are
often found in and around the affected areas. Histologic
examination reveals hyperkeratosis, papillomatosis, and
slight irregular acanthosis with minimal or no hyperpigmen-
tation (Fig. 2.21). The dermal papillae project upward as
finger-like projections, with occasional thinning of the adja-
cent epidermis. Clinical hyperpigmentation is secondary to
the hyperkeratosis and not to increased melanocytes or
increased melanin deposition. The pathogenesis is most
likely related to high levels of circulating insulin, which
binds to insulin-like growth factor receptors to stimulate the
growth of keratinocytes and dermal fibroblasts.

2.2.1.9 Miscellanea

“Yellow nails and skin” is a benign condition associated with
diabetes whose significance is unknown. The tinctoral change
may be due to either high levels of carotene or non-enzymatic
glycosylation of dermal collagen. The yellow color is best
appreciated at the distal hallux of the nails, palms, and soles
(Fig. 2.22).

The association between diabetes and lichen planus is
controversial. Some studies have showed a significantly
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Fig.2.18 Reactive perforating collagenosis. (a) Epidermal invagina-
tion filled with a keratotic plug admixed with basophilic cellular
debris (HE stain) (Courtesy of James W. Patterson, Charlottesville,

VA, USA). (b) Transepidermal elimination of collagen fibers
(Courtesy of James W. Patterson, Charlottesville, VA, USA)

Fig.2.19 Perforating folliculitis. (a) Transepidermal elimination of basophilic cellular debris and neutrophils throughout the follicle. (b) Close-up

of follicular transepidermal elimination (HE stain)

Fig.2.20 Acanthosis nigricans with skin tags on the axilla

higher prevalence of lichen planus, especially oral lichen
planus, in type 1 diabetic patients [26].

Vitiligo occurs with increased frequency in type 1 dia-
betic patients. From 1 to 7% of all diabetic patients have
vitiligo versus 0.2 to 1% of the general population [4]. The
association is based on autoimmune mechanisms and is a
warning sign for polyglandular autoimmune syndrome.

Although skin tags are common lesions, over 25% of
patients with acrochordons had diabetes and 8% had impaired
glucose tolerance in a controlled study [4]. Acquired
ichthyosis, especially in type 1 diabetic patients [27], is com-
monly described, while pruritus associated with diabetes
mellitus, although commonly reported, is a controversial
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association. The described pruritus is often localized to the
vulva or anus and usually is due to candidal infection.
Cutaneous signs of diabetic microangiopathy are periungual
telangiectasia, palmar (plantar) erythema, rubeosis faciei,
and erysipelas-like erythema, which is a well-demarcated
erythema on the lower leg or dorsum of the foot that corre-

Fig.2.21 Histopathology of acanthosis nigricans (HE stain)

Fig.2.22 Yellow palms in a
diabetic type 2

lates with radiological evidence of underlying bone destruc-
tion, and incipient gangrene.

2.2.2 Cutaneous Infections

Skin infections occur in 20-50% of diabetic patients (more
often in those with type 2 diabetes) and are often associated
with poor glycemic control.

2.2.2.1 Bacterial Infections

Pyodermic infections such as folliculitis, furuncolosis, impe-
tigo, erysipelas, and cellulitis are more severe and wide-
spread in diabetics and are caused by Staphylococcus aureus
or hemolytic streptococci. Staphylococcal sepsis can com-
plicate even the smallest wound. Necrotizing fasciitis is a
life-threatening condition that may occurs in diabetics
(Fig. 2.23). This infection is typically polymicrobial, involv-
ing group A streptococci, enterococci, S. aureus, enterobac-
teriaceae, and various anaerobes.

Non-clostridial gas gangrene occurs in 17% of diabetics
admitted to the hospital for gangrene or ulceration.

Erythrasma is a brown-red dyscoloration of the inter-
triginous areas of the skin due to Corynebacterium minut-
issimum. It is seen with increased frequency in obese
diabetics.
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Fig.2.23 Necrotizing fasciitis in a diabetic with poor glycemic control

2.2.2.2 Candida Infections

Candida infections may be an early sign of undiagnosed
diabetes and commonly develop in patients with poorly
controlled disease. They include candidal angular stomati-
tis (perleche), median rhomboid glossitis, paronychia, ero-
sion interdigitale  blastomycetica characteristically
involving the web space between the middle and fourth fin-
ger, vulvovaginitis with intertrigo (Fig. 2.24), balanitis, and
phimosis.

2.2.2.3 Dermatophyte Infections

Although dermatophyte infections are not more frequent in
diabetics compared with controls, tinea pedis and onycho-
mycosis because of Trychophyton rubrum and Trychophyton
mentagraphytes can result in significant morbidity as they
can act as a portal of entry for bacterial infection.

2.2.2.4 Rare Infections

A few infections, such as malignant otitis externa, and rhi-
nocerebral mucormycosis occur almost exclusively in
patients with diabetes. Malignant otitis externa involves
middle-aged, diabetic patients and is usually due to Pseudomo-
nas aeruginosa. Infection starts with severe ear pain and
otorrhea in the external auditory canal and spreads to adjacent
soft tissue, cartilage, and bone.

Mucormycosis is caused by various ubiquitous molds
(Phycomycetes). Invasive disease occurs in patients with
poorly controlled diabetes and ketoacidosis. Fungi colonize
the nose and paranasal sinuses with periorbital or perinasal
pain, swelling, and induration, spreading to adjacent tissues
by invading blood vessels and causing soft tissue necrosis,
bony erosion, and cerebral abscesses (Fig. 2.25).

Fig. 2.24 Intertrigo and vulvovaginitis in a diabetic woman

TN

Fig. 2.25 Rhinocerebral mucormycosis in a diabetic

2.2.3 Complications Due to Diabetic
Neuropathy and Vasculopathy

Diabetic foot ulcers are common complications that occur
in 15% of diabetic patients at some time during their life-
time. A total of 12-24% of individuals with a foot ulcer
requires amputation (Fig. 2.26). Indeed, diabetes is the lead-
ing cause of non-traumatic lower extremity amputations.
Foot complications occur in both forms of diabetes (type 1
and type 2) and are related more to the period of time that
the illness has been present than to the age of onset. A num-
ber of factors are involved in the development and mainte-
nance of a diabetic foot ulcer, including: sensorimotor and
autonomic polyneuropathy, mechanical overload, peripheral
arterial disease and infection. Diabetic peripheral neuropa-
thy causes altered or complete loss of feeling in the foot
and/or leg. There are two types of diabetic foot: (a) neuro-
pathic foot that is warm, painless with palpable pulses,
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characterized by diminished sweating and dry skin prone to
fissuring; (b) neuroischemic foot that is cool, painful, and
pulseless characterized by thin, shiny skin. The typical per-
forating foot ulcer is a circular deep ulcer with a hyperkera-
totic ring on areas most subjected to weight bearing, such as
the heel, plantar metatarsal head areas (Fig. 2.27), the tips of
the most prominent toes (usually the first or second), and the

Fig.2.26 Diabetic foot undergone to amputation for necrosis of toes

Fig.2.27 Perforating
foot ulcer

tips of hammer toes. Histologically, changes are related to
the time of biopsy and are not specific. Hyperkeratosis is
conspicuous, particularly at the edges of the lesion. The der-
mis is hypertrophic with a greater degree of fibrosis, fre-
quently disrupting the normal structure of the extracellular
matrix. An inflammatory infiltrate, mainly represented by
leukocytes and macrophages, is present with variable granu-
lation tissue [28].

Calciphylaxis, also known as calcific uremic arteriol-
opathy, is a small-vessel vasculopathy accompanied by
mural calcification with intimal proliferation, fibrosis, and
thrombosis (see also Chaps. 5 and 21). Poor-healing, necro-
tizing skin ulcers with a livedo-like reticular pattern are
seen. In renal failure patients, women, white, obese, or dia-
betic patients (especially those with type 2 diabetes) are
considered at risk [29]. Penile necrosis has been described
in patients with a long history of diabetes, who were on
dialysis [30].

2.2.4 Complications Due to Diabetes
Treatment

Maculopapular rash, generalized erythema, and urticarial
reactions may be induced by first-generation sulfonylureas
such as chlorpropamide and tolbutamide in the first month of
therapy and may resolve spontaneously, even if therapy is
not stopped. Second-generation sulfonylureas (glipizide and
glimepiride) are less likely to cause skin reactions. Metformin,
the first choice oral drug in type 2 diabetes, may cause leuco-
cytoclastic vasculitis.

Allergic reactions due to insulin range from IgE-
mediated local erythematous reactions to more general-
ized reactions with angioedema and urticaria, and to
delayed reactions characterized by an itching nodule at the
site of injection. Biphasic reactions, with immediate itch-
ing and burning at the injection site, followed by a more
sustained induration and generalized reaction 4-8 h later
may occur. Such reactions may result from the insulin
itself or from impurities, preservatives, additives, or retard-
ing agents such as zinc or protamine and occur within 1-4
weeks of starting treatment. The use of recombinant
human insulin preparations has decreased the incidence of
insulin reactions to a rate of 0.1-2.4%. Lipoatrophy char-
acterized by depressed areas at injection sites is actually
rare (Fig. 2.28) while lipohypertrophy clinically mimick-
ing lipomas can still occur due to the lipogenic action of
insulin. Keloids, hyperkeratotic papules, localized hyper-
pigmentation, and purpuric reactions have also been
reported.
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Fig. 2.28 Insulin lipoatrophy

2.3 Treatment and Prognosis

NL tends to chronicity. No robust studies have demonstrated
any particularly effective therapy to date. Topical and intrale-
sional corticosteroids are empirically considered as a first-line
treatments lessening the inflammation of early active lesions
and the active borders, but worsening the atrophy. Many recent
therapies have been tried with variable success including topi-
cal tacrolimus, topically applied bovine collagen, mycopheno-
late mofetil, cyclosporin A, UVAI therapy, photodynamic
therapy, and pulse dye laser. Excision and grafting have been
successful, but recurrence may occur. Anti-tumor necrosis fac-
tor alpha (TNF-ov) agents such as etanercept and infliximab
have been used for refractory, ulcerative NL [31]. Treatment
of the hyperglycemic state does not change the cutaneous
lesions, although improvement following pancreas transplan-
tation has been reported [32]. Because localized trauma can
cause NL to ulcerate, protection of the legs with elastic sup-
port stockings and leg rest is useful.

The evolution of DD is variable and does not appear to be
affected by glycemic control. The lesions may persist or
resolve spontaneously with scar formation and recur in crops.
Treatment is not very effective. Particular attention should be
placed on the detection and prevention of diabetic complica-
tions such as retinopathy, neuropathy, nephropathy, and cor-
onary heart disease, as patients with DD are more inclined to
develop microangiopathies.

No well-designed randomized controlled studies have
demonstrated any particularly effective therapy for GA.
Localized disease generally is self-limited and resolves
within 2 months to 2 years, whereas disseminated disease
may last 3—4 years or as long as 10 years. For localized disease,

topical or intralesional glucocorticoids, tacrolimus and
pimecrolimus, imiquimod, pulse dye laser, and cryotherapy
have been used with variable success. Because localized
GA is self-limited, a “wait and see approach” is also war-
ranted. For disseminated disease, treatment modalities
include retinoids, antibiotics, nicotinamide, dapsone, pen-
toxyfilline, cyclosporine, fumaric acid esters, antimalarials,
photodynamic therapy, and ultraviolet therapy including
UVAI phototherapy [33]. Regarding TNF-o inhibitors,
there are reports reflecting resolution of the disease with
this treatment modality while others show no benefit [34].
Lesions may resolve after biopsy. Recurrences occur in 40%
of cases.

No effective treatment is known for scleredema diabetico-
rum. Control of the hyperglycemia does not have any
influence on the skin. Many treatments have been tried with
variable success. Phototherapy such as UVAL, cyclosporine,
low-dose methotrexate, intravenous immunoglobulin ther-
apy, and electron-beam therapy have all been reported to be
of benefit [35, 36]. Aggressive therapies, however, should be
limited to individuals with disabling disease or systemic
manifestations.

There is no therapy for diabetic hand, although strict gly-
cemic control may be helpful. Physical therapy is recom-
mended to prevent limitations in the range of motion [37].

Diabetic bullae heal spontaneously without scarring in 2—6
weeks, but they may be recurrent. Blisters may turn into chronic
foot ulcers with complications [38]. Glycemic control does not
appear to have a direct correlation with blister formation.

Eruptive xanthomas usually resolve spontaneously over
weeks and may result in hyperpigmented scars. Adequate
treatment involves controlling the underlying hyperlipidemia
with strict dietary therapy. Weight reduction and carbohy-
drate intake restriction are helpful in cases associated with
diabetes. Eruptive xanthomas may herald the risk of athero-
sclerotic disease and acute pancreatitis.

Different treatments have been tried for acquired perforat-
ing dermatosis with variable results, such as topical or intral-
esional steroids, phototherapy including narrowband UVB,
topical, and systemic retinoids, systemic antihistamines,
antibiotics, and allopurinol [39]. Although there have been
some reports of the spontaneous disappearance of perforat-
ing disorders with the stabilization of diabetes and renal dis-
ease, most cases of perforating disease continue for years
unless treated.

The most effective treatment for acanthosis nigricans is
lifestyle alteration. Weight reduction and exercise can reduce
insulin resistance. Keratolytics such as ointments containing
salicylic or retinoic acid can be used to reduce thicker lesions
in areas of maceration in order to decrease odor. Oral agents
that have shown some benefits include etretinate, isotretin-
oin, metformin, and dietary fish oils. Dermabrasion and laser
therapy may also be used to reduce the bulk of the lesion.
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Foot ulcers in diabetes require multidisciplinary assess-

ment, usually by diabetes specialists, dermatologists, and
surgeons. Treatment consists of appropriate bandages, strict
infection control, skin grafts, skin substitutes, debridement,
and arterial revascularization [40]. Hyperbaric oxygen therapy
reduce the risk of amputation and may improve the healing.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Ahmed I, Goldstein B (2006) Diabetes mellitus. Clin Dermatol

24:237-246

. Schneider JB, Norman RA (2004) Cutaneous manifestations of

endocrine-metabolic disease and nutritional deficiency in the
elderly. Dermatol Clin 22:23-31

. Oumeish OY (2008) Skin disorders in patients with diabetes. Clin

Dermatol 26:235-242

. Van Hattem S, Bootsma AH, Thio HB (2008) Skin manifestations

of diabetes. Cleve Clin J Med 75:772-787

. Paron NG, Lambert PW (2000) Cutaneous manifestations of diabe-

tes mellitus. Prim Care 27:371-383

. Peyri J, Moreno A, Marcoval J (2007) Necrobiosis lipoidica. Semin

Cutan Med Surg 26:87-89

. Roche-Gamén E, Vilata-Corell JJ, Velasco-Pastor M (2007)

Familial necrobiosis lipoidica not associated with diabetes.
Dermatol Online J 13:26

. Shimanovich I, Erdmann H, Grabbe J, Zillikens D, Rose C (2008)

Necrobiosis lipoidica in monozygotic twins. Arch Dermatol
144:119-120

. Fernandez-Flores A (2008) Necrobiosis lipoidica and cutaneous

anaesthesia: immunohistochemical study of neural fibres. Folia
Neuropathol 46:154-157

Eisendle K, Baltaci M, Kutzner H, Zelger B (2008) Detection of
spirochaetal microorganisms by focus floating microscopy in necro-
biosis lipoidica in patients from central Europe. Histopathology
52:877-884

Ngo BT, Hayes KD, DiMiao DJ, Srinivasan SK, Huerter CJ, Rendell
MS (2005) Manifestations of cutaneous diabetic microangiopathy.
Am J Clin Dermatol 6:225-237

Houck GM, Morgan MB (2004) A reappraisal of the histologic
findings of pigmented pretibial patches of diabetes mellitus. J Cutan
Pathol 31:141-144

Nebesio CL, Lewis C, Chuang TY (2002) Lack of an association
between granuloma annulare and type 2 diabetes mellitus.
Br J Dermatol 146:122-124

Erkek E, Karaduman A, Bukulmez G, Senturk N, Ozkaya O (2001)
An unusual form of generalized granuloma annulare in a patient
with insulin-dependent diabetes mellitus. Acta Derm Venereol
(Stockh) 81:48-50

Yanez S, Val-Bernal JF, Pena-Sagredo JL, Jiménez-Gémez I, Vazquez-
Rodriguez TR, Gonzalez-Gay MA (2008) Generalized granuloma
annulare and giant cell arteritis. Clin Exp Rheumatol 26:S108-S110
Rongioletti F, Cerroni L, Massone C et al (2004) Different histo-
logic patterns of cutaneous granulomas in systemic lymphoma.
J Am Acad Dermatol 51:600-605

Reddy HS, Khurana RN, Rao NA, Chopra V (2008) Granuloma
annulare anterior uveitis. Ocul Immunol Inflamm 16:55-57

Magro CM, Crowson AN, Regauer S (1996) Granuloma annulare
and necrobiosis lipoidica tissue reactions as a manifestation of sys-
temic disease. Hum Pathol 27:50-56

Stefanaki K, Tsivitanidou-Kakourou T, Stefanaki C, Valari M,
Argyrakos T, Konstantinidou CV, Karentzou O, Katsambas A (2007)
Histological and immunohistochemical study of granuloma

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

annulare and subcutaneous granuloma annulare in children. J Cutan
Pathol 34:392-396

Ziemer M, Grabner T, Eisendle K, Baltaci M, Zelger B (2008)
Granuloma annulare — a manifestation of infection with Borrelia?
J Cutan Pathol 35:1050-1057

Yosipovitch G et al (2003) Medical pearl: scleroderma-like skin
changes in patients with diabetes mellitus. ] Am Acad Dermatol 48:109
Lopez PR, Leicht S, Sigmon JR, Stigall L (2009) Bullosis
diabeticorum associated with a prediabetic state. South Med J
102:643-644

Nayak KR, Daly RG (2004) Images in clinical medicine. Eruptive
xanthomas associated with hypertriglyceridemia and new-onset
diabetes mellitus. N Engl J Med 350:1235

Saray Y, Seckin D, Bilezik¢i B (2006) Acquired perforating derma-
tosis: clinicopathological features in twenty-two cases. J Eur Acad
Dermatol Venereol 20:679-688

Fagot-Campagna A, Pettitt DJ, Engelgau MM et al (2000) Type 2
diabetes among North American children and adolescents: an epi-
demiologic review and a public health perspective. J Pediatr
136:664-672

Seyhan M, Ozcan H, Sahin I, Bayram N, Karincaoglu Y (2007)
High prevalence of glucose metabolism disturbance in patients with
lichen planus. Diabetes Res Clin Pract 77:198-202

Pavlovi¢ MD, Milenkovi¢ T, Dini¢ M, Misovi¢ M, Dakovi¢ D,
Todorovi¢ S, Dakovi¢ Z, Zecevi RD, Doder R (2007) The preva-
lence of cutaneous manifestations in young patients with type 1
diabetes. Diabetes Care 30:1964—1967

Piaggesi A, Viacava P, Rizzo L, Naccarato G, Baccetti F, Romanelli
M, Zampa V, Del Prato S (2003) Semiquantitative analysis of the
histopathological features of the neuropathic foot ulcer: effects of
pressure relief. Diabetes Care 26:3123-3128

Wilmer WA, Magro CM (2002) Calciphylaxis: emerging con-
cepts in prevention, diagnosis, and treatment. Semin Dial
15:172-186

Ohta A, Ohomori S, Mizukami T, Obi R, Tanaka Y (2007) Penile
necrosis by calciphylaxis in a diabetic patient with chronic renal
failure. Intern Med 46:985-990

Hu SW, Bevona C, Winterfield L, Qureshi AA, Li VW (2009)
Treatment of refractory ulcerative necrobiosis lipoidica diabeticorum
with infliximab: report of a case. Arch Dermatol 145:437-439
Souza AD, El-Azhary RA, Gibson LE (2009) Does pancreas trans-
plant in diabetic patients affect the evolution of necrobiosis lipoid-
ica? Int J Dermatol 48:964-970

Piaserico S, Zattra E, Linder D, Peserico A (2009) Generalized
granuloma annulare treated with methylaminolevulinate photody-
namic therapy. Dermatology 218:282-284

Rosmarin D, LaRaia A, Schlauder S, Gottlieb AB (2009) Successful
treatment of disseminated granuloma annulare with adalimumab.
J Drugs Dermatol 8:169-171

Kroft EB, de Jong EM (2008) Scleredema diabeticorum case series:
successful treatment with UV-A1. Arch Dermatol 144:947-948
Barde C, Masouyé I, Saurat JH, Le Gal FA (2009) Scleroedema
adultorum Buschke in a diabetic subject: intravenous immunoglob-
ulin therapy. Ann Dermatol Vénéréol 136:360-363

Infante JR, Rosenbloom AL, Silverstein JH et al (2001) Changes in
frequency and severity of limited joint mobility in children with
type 1 diabetes mellitus between 1976-78 and 1998. J Pediatr
138:33-37

Larsen K, Jensen T, Karlsmark T, Holstein PE (2008) Incidence of
bullosis diabeticorum — a controversial cause of chronic foot ulcer-
ation. Int Wound J 5:591-596

Hoque SR, Ameen M, Holden CA (2006) Acquired reactive perfo-
rating collagenosis: four patients with a giant variant treated with
allopurinol. Br J Dermatol 154:759-762

Edmonds M (2006) Diabetic foot ulcers: practical treatment recom-
mendations Drugs 66:913-929



Chapter 3
Thyroid Disease

Alfredo Rebora and Franco Rongioletti

Key Points

e Dermatological manifestations as a sign of thyroid distur-
bances occur either in thyreotoxic states or in the evolu-
tion of autoimmune diseases of the thyroid that is in
apparent euthyroidism, or in overt hypothyroidism.

e Pretibial myxedema and thyroid acropachy are typical
manifestations of hyperthyroidism, in particular of
Graves’ disease. Vitiligo, diffuse alopecia (both telogen
effluvium and alopecia areata), and chronic urticaria can
be associated with autoimmune disease of the thyroid.

* Generalized myxedema is the most common skin mani-
festation of hypothyroidism characterized by yellowish,
cold, and dry skin filled with mucin, nonpitting edema of
face and extremities, dry and brittle hairs, resulting in dif-
fuse or partial alopecia.

e In generalized myxedema, skin symptoms subside with
thyroxine administration, while treatment of pretibial
myxedema and thyroid acropachy remains problematic.

Keywords Hyperthyroidism e Pretibial myxedema ¢ Thyroid
acropachy ¢ Hypothyroidism « Generalized myxedema

3.1 Introduction

The thyroid gland is a highly vascular organ that synthesizes
the hormones thyroxine (T3) and triiodothyronine (T,). T, and
T, are iodine-containing amino acids whose task is to regulate
the body’s metabolism. The thyroid functioning unit is the fol-
licle, a cavity lined by epithelial cells and contains colloid, a
proteinaceous material composed by the thyroid hormones
and thyroglobulin. Thyroglobulin is used by the gland to pro-
duce the thyroid hormones. In addition, the parafollicular
cells, which are scattered among follicles, produce calcitonin.
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The follicular cells have three functions: to collect and
transport iodine, to synthesize thyroglobulin, and to release
T, and T, from the latter at the rate of 4 j1g and 80 LLg per day,
respectively. The secretion is regulated by the pituitary thy-
roid-stimulating hormone (TSH), which, in turn, is stimu-
lated by the thyrotropin-releasing hormone (TRH) secreted
by the hypothalamus. TSH binds to a specific receptor (TSH-
R) in the thyroid cell membrane.

When thyroid hormones enter cells, most of the T . is con-
verted to T,. T3 finds a specific receptor (in fact, there are
two of them, hTR-o.1 and hTR-B1, variously represented in
the body) and increases the expression of specific genes that,
in turn, are responsible for the many effects of thyroid hor-
mones. In brief, thyroid hormones stimulate oxygen con-
sumption, affect tissue growth and maturation, regulate lipid
metabolism, and increase cardiac contractility and intestinal
absorption of carbohydrates.

Five types of thyroid dysfunction can be encountered:
hyperthyroidism (sometimes assimilated to thyrotoxicosis in
which the levels of T, T,, or both are elevated), including
diseases that are a subset of thyrotoxicosis caused by an
excess of thyroid hormone, and excluding exogenous thyroid
hormone intake and subacute thyroiditis; hypothyroidism
caused by a deficiency of thyroid hormones; goiter caused
by an excess of TSH; thyroid neoplasms and abnormal
thyroid function tests in a clinically euthyroid subject.

Thyroid diseases are frequently “diseases in progress,” and
most dermatological manifestations are indicative of thyroid
disturbance in general, occurring either in thyrotoxic states or
in the evolution of autoimmune diseases of the thyroid, that
is, in apparent euthyroidism, or in overt hypothyroidism.

3.2 Clinical and Pathological Aspects
of Skin Manifestations

3.2.1 Hyperthyroidism

Almost 60% of cases of thyrotoxicosis are represented by
Graves’ disease [1]. Graves’ disease iS an autoimmune
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disorder with a variety of circulating antibodies including
thyroid-stimulating immunoglobulin (TSI), which binds to
TSH-R and activates the thyroid hormone synthesis and
release, and induces the thyroid to grow. Extremely elevated
levels of T3 and a diffusely enlarged thyroid are typical fea-
tures. Periorbital and conjunctival edema, injection, and
proptosis of the eyes are common. More rarely, there is a
dermopathy over the lower extremities (see below). As in
most autoimmune conditions, other cell-mediated autoim-
mune diseases (pernicious anemia, myasthenia gravis, viti-
ligo, adrenal insufficiency, alopecia areata, and type 1
diabetes mellitus) may be associated.

Subacute thyroiditis accounts for about 15-20% of cases
of thyrotoxicosis. In the first phase of subacute thyroiditis,
hormone levels can be extremely elevated as a result of
destruction of the thyroid follicle and release of preformed
thyroid hormone into the circulation. In the second phase,
lasting up to 2 months, thyroid hormone is depleted, and the
patient may become mildly hypothyroid. Eventually, almost
all patients return to euthyroidism. Silent thyroiditis, painful
or granulomatous thyroiditis, and postpartum thyroiditis are
the most common causes. Toxic multinodular goiter
(Plummer’s disease) represents 15-20% of thyreotoxic
patients, most commonly elderly with a long-standing goiter.
Thyroid hormone levels are only mildly elevated but may
increase after high iodine intake (namely, radiocontrast or
amiodarone administration). Accordingly, symptoms are
mild (apathetic hyperthyroidism). Diagnosis is made by
means of nuclear scintigraphy. Toxic adenoma is rare and is
caused by a benign monoclonal tumor. Again, diagnosis is
based on nuclear scintigraphy.

In hyperthyroidism, the skin is smooth, soft, warm, and
moist with increased pigmentation, especially on the palms and
soles. There is a flushed face, increased sweating, and acceler-
ated nail growth. Skin manifestations are more prominent in
Graves’ disease and are typically represented by the triad of
pretibial myxedema (4%), thyroid acropachy (<1%), and
exophthalmos (Fig. 3.1) in 30% of patients [2]. English actor

Fig. 3.1 Exophtalmos (Courtesy of C. Varotti, Bologna, Italy)

Marty Feldman (who starred in several films such as Young
Frankenstein) was notable for his bulging eyes, caused by
Graves’ disease. Gynecomastia may be observed in men [3].

Pretibial myxedema [4, 5] occurs up to 14 years after
ophthalmopathy, but it has also been reported in patients with
hypothyroidism (Hashimoto’s thyroiditis, primary hypothy-
roidism) and euthyroidism, apparently unrelated to the levels
of thyroid hormone (see also Chap. 18). Its incidence peaks in
the fifth to sixth decades of life. Myxedema may also involve
other skin areas, such as arms, head, neck, and elsewhere on
the legs. There are four main clinical variants of pretibial
myxedema: diffuse, nonpitting edema (43%); plaque (27%);
nodular (18%); and elephantiasis (5%). The lesions can vary
in color and may exhibit a characteristic peau d’orange
(orange peel) appearance and texture owing to prominent hair
follicles (Fig. 3.2). The pure nodular form is an uncommon
presentation (Fig. 3.3). The elephantiasic form is the most
symptomatic and debilitating, consisting of nodular, poly-
poid, or fungating lesions with marked lymphedema (Fig. 3.4).
Histopathology reveals an abundant deposition of mucin
(glycosaminoglycans) throughout the reticular dermis, partic-
ularly in the middle to the lower part, with separation of col-
lagen fibers (Fig. 3.5a). The mucin stains with Alcian-blue at
pH 2.5 and colloidal iron stains (Fig. 3.5b). The overlying
epidermis shows acanthosis with hyperorthokeratosis, folli-
cular plugging, and sometimes, papillomatosis (Fig. 3.6).
Fibroblasts are normal in number, and stellate forms are often
observed. Elastic fibers are reduced in number.

Pathogenesis is unclear, but it appears that pretibial fibro-
blasts are targets of the autoimmune attack. Trauma in the
legs, which result in cytokine release from inflammatory
cells, arterial or venous insufficiency, and smoking may be

Fig. 3.2 Pretibial myxedema (plaque-type)
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Fig. 3.3 Pretibial myxedema (nodular type)

Fig. 3.4 Localized elephantiasic, fungating myxedema of hyper-
thyroidism (Courtesy of B. Cribier, Strasbourg, France)

favoring factors. Two hypotheses have been advanced to
explain the excess hyaluronic acid production by fibroblasts.
According to the first one, pretibial fibroblasts have TRH-R
antibody binding sites or, alternatively, T cells react with

Fig. 3.5 (a) Pretibial myxedema (HE stain). (b) Pretibial myxedema
(Colloidal iron stain)

TRH-R on pretibial fibroblasts causing fibroblast-stimulating
cytokine release. In addition, germline mutations in TRH-R
have been reported [5].

Thyroid acropachy [6] occurs up to 25 years after the
onset of thyroid disease and often after hyperthyroidism has
been treated. Women are affected four times as often as men.
Acropachy has never been reported in the absence of
exophthalmos. It consists in digital clubbing (Fig. 3.7a) and
diaphysial proliferation, which on radiograph appears as
irregular, lacy, bubbly new bone. Onycholysis, spoon nails,
and Hippocratic nails may be observed (Fig. 3.7b). The soft
tissues swell over the hypertrophic bones as a result of mucin
deposition in between dense collagen bundles (Fig. 3.8).
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In men with Graves’ disease, gynecomastia may be related
to the increased conversion of testosterone to estradiol. Vitiligo
[7] (Fig. 3.9) and diffuse alopecia [8, 9] (Fig. 3.10) (mostly
due to telogen effluvium) have been found to be more com-
mon in autoimmune hyperthyroidism. The association between
thyroid autoimmunity and chronic idiopathic urticaria [10]
has long been recognized, although prevalence rates differ
from 12 to 29%. The significance of the association of alope-
cia areata (Fig. 3.11) with Hashimoto’s thyroiditis and Graves’
disease deserves further study, as does the association between
Duhring’s disease and autoimmune hyperthyroidism.

3.2.2 Hypothyroidism

Hypothyroidism may result from a primary insufficient hor-
mone production by the gland or from a secondary failure of
TSH pituitary secretion from the pituitary gland. It may even
be tertiary when the failure involves TRH secretion from the

Fig. 3.6 Pretibial myxedema. The overlying epidermis shows acantho-
sis with hyperorthokeratosis, and follicular plugging (HE stain)

hypothalamus [11]. Usually, the patient is asymptomatic for
a long time or, rarely, undergoes coma (myxedema coma).
Hashimoto’s thyroiditis is the most common cause in the
Western world. Hypothyroidism may also be congenital
(cretinism), but this occurs much more rarely. As a conse-
quence of the hormone deficiency, all metabolic processes
are slowed down and mucin accumulates in the tissues.
Cardiac enlargement and decreased cardiac output, achlo-
rhydria and slow intestinal transit, delayed puberty and infer-
tility, LDL hypercholesterolemia and insulin resistance are
common findings.

The etiology is multifarious. The most common cause is
Hashimoto’s thyroiditis, in which the progressive destruction
of the gland results from a lymphocytic infiltration.
Antiperoxidase antibodies are usually present and are of
diagnostic importance. Of particular dermatological interest
is postpartum thyroiditis that develops in 10% of women,
2—-10 months after delivery. The condition, which can be pre-
ceded by a short thyrotoxic state (see above), is usually tran-
sient (2—4 months), but the risk for permanent hypothyroidism
is not insignificant. Probably associated with postpartum
thyroiditis is the telogen effluvium often observed in some
women, 2-3 months after delivery.

Inflammatory conditions or viral syndromes may be asso-
ciated with transient hyperthyroidism followed by transient
hypothyroidism (de Quervain or painful thyroiditis, subacute
thyroiditis). These are often associated with fever, malaise,
and a painful and tender gland.

Amiodarone, interferon alpha, thalidomide, lithium, and
radioactive iodine for treatment of Graves’ disease have also
been associated with primary hypothyroidism.

Thyroidectomy and external neck irradiation (for solid
cancers or Hodgkin disease) may result in hypothyroidism as
well.

Secondary or tertiary hypothyroidism results from the
damage of the hypothalamic-pituitary axis. Many conditions
like pituitary adenomas, tumors of the hypothalamus, brain

Fig.3.7 (a) Thyroid acropachy. (b) Thyroid acropachy with hippocratic nails (Courtesy of B. Cribier, Strasbourg, France)
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Fig. 3.8 Mucin deposition in between dense collagen bundles in thyroid
acropachy (HE stain) (Courtesy of B. Cribier, Strasbourg, France)

Fig.3.9 Vitiligo in Graves’ disease

Fig.3.10 Telogen effluvium in hyperthyroidism

Fig.3.11 Alopecia areata (ophiasis type) in Graves’ disease

irradiation, and drugs such as dopamine and lithium may
evolve into this result.

Primary generalized myxedema is the most common skin
manifestation of hypothyroidism, resulting from the impaired
secretion of thyroid hormone. It may be the end stage of a
chronic inflammation of the gland (Hashimoto’s thyroiditis)
or Graves’ disease, or may be due to the surgical or radio-
logic removal of the thyroid or due to the ingestion of sub-
stances or drugs.

There are three forms that are similar in their presenta-
tion, differing only in the age of onset, including cretinism in
the early childhood, the juvenile form in childhood, and the
most common adult form.

In cretinism, the patient appears as a retarded dwarf.
Hypertelorism and thickened eyelids with confluent eye-
brows are common. The hair changes are typical. Scalp hairs
are coarse, dry, and dull, and brittle with reduced diameter,
while axillary and pubic hairs fail to develop at puberty. An
infrequent sign is hypertrichosis on the back, shoulders, and
outer aspects of the arms and legs.

The juvenile form of myxedema is similar and is accom-
panied by retarded bone growth, but mental retardation is
absent.

In the adult form, fatigue and weight gain, cold intoler-
ance, hoarseness of voice, physical slowness, mental retarda-
tion, and constipation are common features. The face is
round with periorbital edema (Fig. 3.12), enlarged and pro-
truding lips, macroglossia, and a broad nose. There are epi-
sodes of malar flushing, and sweating is reduced or absent.
Cold, nonpitting edema involves both the hands and feet. In
hypothyroidism, the skin is usually thick, yellowish (due to
carotenemia), cold, and dry with livedo on the extremities.
Acquired ichthyosis and/or asteatotic eczema (Fig. 3.13) are
often reported [12]. The thyroid hormone is well known to



32

A.Rebora and F. Rongioletti

Fig.3.12 Generalized myxedema. Typical facies

Fig.3.13 Asteatotic eczema on the legs

regulate fatty acid metabolism and cholesterol biosynthesis.
As a consequence, hypothyroidism can be associated with
abnormalities in the epidermis and a disordered stratum cor-
neum. Hairs are dry, coarse, and brittle, contributing to the
diffuse or partial alopecia of the scalp (Fig. 3.14), groin, and
even lateral eyebrows. The etiopathogenesis is unclear,
although thyroid therapy may reverse the hair changes. Nails
are brittle and thick and grow slowly. Bruising is easy with
poor wound healing.

Fig.3.14 Alopecia in hypothyroidism

Secondary myxedema depends on the failure of the pitu-
itary gland to stimulate thyroid. The symptoms and signs are
the same as in primary myxedema, but goiter, obesity, and
hypothermia are absent. The voice is less coarse, and there is
amenorrhea and absence of lactation, while in primary myxe-
dema menses and lactation are normal. Additional differ-
ences are the normal levels of cholesterol and the decreased
levels of serum TSH.

3.3 Treatment and Prognosis

Pretibial myxedema may benefit from corticosteroids either
in occlusive medication or in intralesional injection [3].
Plasmapheresis, gradient pneumatic compression, and oct-
reotide with and without surgical shave removal have been of
some benefit. Therapy for the associated hyperthyroidism
does not improve the cutaneous lesions, and often, localized
myxedema develops after treatment. Localized myxedema
may also clear spontaneously. Surgical intervention should
be avoided (see also Chap.18). Acropachy remains stable
over the years without complaints in the majority of patients.
In 14%), it resolves, and in 9%, the condition improves.

In generalized myxedema, the symptoms subside with
thyroxine administration and recur if it is discontinued.
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Overall, the most common problem in hypothyroidism is
dryness of the skin. It is important to use a gentle cleansing
soap with light abrasive properties and to moisturize the skin
with petrolatum-based creams, urea (10-20%), or alpha-
hydroxy acids.

Hair loss may be a diagnostic problem before becoming a
therapeutic challenge. It is essential to distinguish hair prob-
lems due to insuffcient thyroid hormones (hair dull and brit-
tle) from hair loss as a sign of a paralleling autoimmune
attack. In the first instance, thyroid hormone administration
is mandatory, while in the second a corticosteroid medica-
tion, possibly topical, may be beneficial in the long term
(at least 4 months).
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Chapter 4
Pituitary Gland Diseases

Martina Montinari and Franco Rongioletti

Key Points

» Excessive secretion of pituitary hormones, as well as their
deficiency, may cause a constellation of clinical and path-
ological manifestations involving major organ systems of
the body, including the skin.

e There are no specific cutaneous signs or symptoms that
are pathognomonic for the main manifestations of pitu-
itary gland diseases such as acromegaly, hyperprolactine-
mia, Cushing’s disease, or hypopituitarism.

» In addition to tissue hyperplasia, which is the hallmark of
the disease, patients with acromegaly present with skin
thickening, excessive sebaceous, eccrine and apocrine
secretion, skin tags, and cutis verticis gyrata.

e In the setting of hyperprolactinemia, galactorrhea in
women and gynecomastia or impotence in men are asso-
ciated with acne vulgaris, seborrhea, androgenetic alope-
cia, and hirsutism.

* Rubeosis faciei, epidermal atrophy, acne, purpura, hirsutism,
and striae distensae are the main features of ACTH-dependent
Cushing’s disease in association with hyperpigmentation.

» Skin manifestations, although not pathognomonic, may
be the first sign of underlying pituitary gland disease and
can allow early detection and intervention, reducing the
adverse medical implications.

Keywords Acromegaly * Hyperprolactinemia ¢ Cushing’s
disease * Panhypopituitarism

4.1 Introduction

The pituitary gland is also called the “master” gland of the
endocrine system since it administers the functions of the other
endocrine glands. It is a complex organ connected to the
hypothalamus by the pituitary stalk. Sending signals to
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the thyroid gland, adrenal glands, ovaries, and testes, this
gland modulates the production of a variety of hormones that
have important effects on metabolism, blood pressure, sexu-
ality, reproduction, growth, milk production, and other vital
body functions [1]. The pituitary is a pea-sized gland that is
housed within a bony structure (sella turcica) at the base of
the brain and has two distinct parts: the anterior lobe (adeno-
hypophysis) and the posterior (neurohypophysis) lobe, ana-
tomical extension of the hypothalamus [1].

Under the influence of the hypothalamus, the adenohypo-
physis synthesizes and secretes important endocrine hormones,
such as growth hormone (GH), thyrotropin (TSH), adrenocor-
ticotropic hormone (ACTH), prolactin (PRL), endorphins, fol-
licle stimulating hormone (FSH), luteinizing hormone (LH).

Hypothalamic hormones are secreted into the anterior
lobe via a special capillary system, called the hypothalamic-
hypophyseal portal system. The posterior pituitary gland
stores and releases oxytocin (OT) and antidiuretic hormone
(ADH, also known as vasopressin). Table 4.1 summarizes
the main disorders involving the pituitary gland.

Excessive secretion of pituitary hormones, as well as
hormone deficiencies, may cause characteristic cutaneous
manifestations that sometimes may be the first sign of the
underlying disease.

4.2 Clinical and Pathological Aspects
of Skin Manifestations

4.2.1 Acromegaly

Acromegaly is the clinical syndrome that results from
excessive secretion of the growth hormone. The diagnosis
is based on an increase serum GH concentration unsup-
pressed after an oral glucose load and an increased insulin-
like growth factor-1 (IGF-1). In more than 95% of cases,
the primary cause is a secreting pituitary adenoma [2].
Rarely, familial syndromes such as McCune—-Albright syn-
drome, MEN type 1, and Carney complex are associated with

35

Nutritional and Deposition Disease, DOI 10.1007/978-1-60761-181-3_4, © Springer Science+Business Media, LLC 2010



36

M. Montinari and F. Rongioletti

Table 4.1 Disorders involving the pituitary gland

Hyperpituitarism  Anterior Acromegaly, Hyperprolactinaemia,
Pituitary ACTH hypersecretion

Syndrome of inappropriate
secretion of antidiuretic
hormone (SIADH)

Nelson’s syndrome (rapid
enlargement of a pituitary
adenoma that occurs after the
removal of both adrenal glands)

Kallmann syndrome (hypothalamic
hypogonadotropic hypogonad-
ism) Growth hormone
deficiency, ACTH deficiency

Neurogenic diabetes insipidus

Empty sella syndrome, Pituitary
apoplexy, Sheehan’s syndrome,
Lymphocytic hypophysitis

Posterior

General
Anterior

Hypopituitarism

Posterior
General

acromegaly. Extrapituitary causes for acromegaly are infre-
quent and include pancreatic islet cell tumors that secrete
either GH or GH-releasing hormone.

Tissue hyperplasia is the hallmark of the syndrome and is
a consequence of the stimulation of GH and IGF [1, 3], which
promote sulfation of collagen and synthesis of RNA and
DNA. In patients with acromegaly, the skin is thickened
and has a doughy feel owing to dermal mucin accumulation
and edema [4]. The main clinical features are broadened
hands and feet with widened, thickened, and stubby fingers.
The facial aspect is typical with coarse features including a
widened nose, thick lips, frontal bossing, and deep facial
lines (Fig. 4.1). Oily skin with widened skin pores and hyper-
trichosis are also frequent findings, while acne is a less com-
mon feature [5]. The skin is also wet with an offensive body
odor due to excessive eccrine and apocrine hyperhidrosis
leading to a heightened incidence of abscesses in the axillae
and intergluteal cleft. However, eccrine and sebaceous gland
morphology and number do not differ from healthy controls,
proving that the excessive sebum and sweat production is
due to an overactivity of the glands.

Numerous pigmented skin tags are found in up to 45% of
patients (Fig. 4.2). As skin tags are associated with insulin
resistance, diabetes mellitus, and dyslipidemia in the general
population, it is not clear if skin tags are a direct consequence
of acromegaly or the dysmetabolic syndrome which fre-
quently coexists with acromegaly. In almost half of the
patients, skin pigmentation is increased, a phenomenon that
appears to be due to the effect of melanocyte-stimulating
hormone (MSH). Occasionally, acanthosis nigricans is also a
finding (Fig. 4.2) [6].

Cutis verticis gyrata, a scalp condition where there are
convoluted folds and deep furrows that resemble the surface
of the cerebral cortex can be another sign of acromegaly
(Fig. 4.3). Scalp hair is usually coarse, but in late stages, it is

Fig. 4.1 Acromegaly. Patient with frontal bossing, prognathism, nasal
bone hypertrophy, deep nasolabial folds, and enlarged pores

often fine, silky, and sparse. A relationship between psoriasis
and acromegaly has been reported [7], based upon an increase
of serum GH in some psoriatic patients and an improvement
of the dermatitis after surgical pituitary tumor excision [8]
or after treatment with somatostatin or dopamine analogs
[9-11]. However, these data have not been confirmed by
other investigators [12, 13].

The disease also has rheumatologic, cardiovascular, respi-
ratory, and metabolic consequences which determine its
prognosis.

4.2.2 Hyperprolactinemia

Prolactin is a pituitary hormone that plays a fundamental role
in a variety of reproductive functions. It is an essential factor
for normal production of breast milk following childbirth.
An excess of prolactin, or hyperprolactinemia, is a commonly
encountered clinical condition due to a prolactin-secreting
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Fig. 4.3 Cutis verticis gyrata in acromegaly

adenoma (prolactinoma). Several drugs may result in a
significant increase in prolactin serum concentration such as
antipsychotic, antidepressant with serotoninergic activity,
prokinetics, opiates, estrogens, antiandrogens, antihyperten-
sive drugs, H2-receptor antagonists, anticonvulsivants, and
cholinomimetics [14-16]. Other pathologic conditions
inducing hyperprolactinemia are kidney failure, granuloma-
tous diseases of the pituitary gland, and disorders that

interfere with the hypothalamic inhibition of prolactin
release, for example, in response to the hypothyroid state.
Ectopic (nonpituitary) production of prolactin may also occur.

The most frequent symptoms are decreased libido,
infertility, oligomenorrhea/amenorrhea, and galactorrhea in
women and decreased libido, infertility, gynecomastia
(Fig. 4.4), or impotence in men. The skin in hyperprolactine-
mia becomes thickened, coarse, and greasy, with enlarged
pores. Acne vulgaris and seborrhea may develop; androge-
netic alopecia may occur also in children and adolescents,
where the straight hairline conforms to the adult configura-
tion (calvities frontalis adolescentium). In fact, prolactin plays
a role in the hair cycle, promoting the anagen phase [17].
Estrogen is a potent stimulator of prolactin release and prolongs
the anagen phase of the hair cycle, explaining the increased
frequency of hypertrichosis observed during pregnancy.
Hyperprolactinemia is one recognized cause of hypertricho-
sis or hirsutism occurring on the extremities, the anterior
chest, abdomen, lower back, and in the beard area (Fig. 4.5).

r

Fig. 4.5 Hypertrichosis in a woman with hyperprolactinemia
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Acanthosis nigricans may occur, especially in women
with hyperprolactinemia and polycystic ovary disease. An
association between psoriasis and the level of prolactin has
been suggested, and psoriasis has been linked to the develop-
ment of a prolactinoma [18, 19].

4.2.3 Cushing'’s Disease

The term “Cushing’s disease” is reserved for the pathologi-
cal condition that is caused by excessive secretion of ACTH
by a pituitary adenoma (usually microadenoma) with sub-
sequent suprarenal hyperplasia. Roughly, two-thirds of the
cases of endogenous Cushing’s syndrome are caused by
“Cushing’s disease”.

Clinical features associated with the metabolic conse-
quences of excess cortisol include progressive central obe-
sity (Fig. 4.6), hypertension, abnormal glucose metabolism,
osteoporosis, excess protein breakdown with myopathy,
psychiatric disturbances, and amenorrhea [1, 20].

Fig. 4.6 Cushing’s disease with central obesity in a young woman

Fig. 4.7 Rubeosis, moon face, and acne in Cushing’s disease

Fig. 4.8 Cushing's disease. “Buffalo hump”

The cutaneous manifestations of Cushing’s disease
include accumulation of fat tissue with a characteristic distri-
bution (facial, truncal, and back of the neck) causing the
“moon face” with plethora and rubeosis over the cheeks
(Fig.4.7)and “buffalo hump” (Fig.4.8)[1,20]. Corticosteroids,
among other effects, inhibit epidermal cell division, impair
synthesis of collagen and mucopolysaccharides, and increase
catabolism of proteins. Violaceous striae extending greater
than 1 cm in diameter on the abdomen and lower flanks are a
pathognomonic sign (Fig. 4.9). The skin eventually becomes
atrophic, fragile and may peel off with adhesive tape-like
damp tissue paper (Liddle’s sign). Atrophy results in easy
bruising manifesting with petechiae and ecchymoses over
the extremities. Hyperpigmentation is particularly expressed
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Fig. 4.9 Cushing striae

Fig.4.10 Hyperpigmentation of sun-exposed area in Cushing’s disease

with the ectopic ACTH syndrome, less frequently with
Cushing’s disease and almost absent with adrenal Cushing’s
syndrome. The hyperpigmentation is a result of the action of
ACTH and MSH on melanocyte-stimulating receptors induc-
ing melanogenesis. Clinically, the pigmentation is general-
ized but accentuated in sun-exposed areas (Fig. 4.10) and
sites of friction or trauma. It has been reported that scars that
occur during the period of elevated ACTH become hyperpig-
mented and remain discolored despite subsequent reduction
in ACTH. On the other hand, scars that are present prior to an
elevationin ACTH are not hyperpigmented. Hyperpigmentation
can also occur on the inner mucosa of the lips and buccal
mucosa along the line of dental occlusion. Acanthosis nigri-
cans may be linked to hyperinsulinism and insulin resistance.
Hypertrichosis is common, as well as acne, but differently
from acne vulgaris, the lesions are monomorphic, without
comedones and cysts. Associated features in women are cli-
toridomegaly and androgenetica alopecia with male pattern
(Fig. 4.11) [21]. Poikiloderma-like changes with “cigarette
paper” wrinkling on the back of the hands and elbows have
been rarely reported. Patients are more prone to develop
mycoses such as dermatophytosis and pityriasis versicolor.

Fig. 4.11 Androgenetic alopecia with male pattern in Cushing’s
disease

Minor wounds heal slowly and can be often infected
secondarily.

4.2.4 Panhypopituitarism

Hypopituitarism is a condition in which there is diminished or
absent secretion of one or more pituitary hormones, resulting
either from a primary disorder of the secretory cells of the ante-
rior pituitary gland or as a secondary consequence of reduced
stimulation by the releasing hormones of the hypothalamus.
When the deficiency of anterior pituitary hormones is general-
ized, the condition is referred to as panhypopituitarism.

The most common cause is a pituitary tumor (chromo-
phobe adenoma, craniopharyngioma), but vascular abnor-
malities (ischemic necrosis), granulomatous inflammation
(sarcoidosis), autoimmune disorders (autoimmune hypo-
physitis), trauma (stalk destruction), infections (syphilis,
tuberculosis), Langerhans cell histiocytosis, congenital dis-
orders (Rathke’s cleft cyst), and iatrogenic damage (surgery,
radiotherapy) also cause hypopituitarism. A particular well-
described cause of acquired hypopituitarism is postpartum
pituitary necrosis or Sheehan’s syndrome [1, 22, 23].
Table 4.2 summarizes the extracutaneous manifestations of
hypopituitarism.

Most of the dermatological signs and symptoms are similar
to those that occur with a primary deficiency of that gland.
TSH deficiency results in signs and symptoms of hypothyroid-
ism (see Chap.3) including pale and dry skin with a yellow
tinge of the palms, soles, and nasolabial folds (carotenemia),
although these changes are less frequent than in primary hypo-
thyroidism (<10%). Puffiness of the face and dermal accumu-
lation of acid glycosaminoglycans (myxedema) are striking
features (Fig. 4.12a, b). Mucin deposits, mainly perivascular
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Table 4.2 Extracutaneous manifestations in hypopituitarism

Hormone

Major clinical manifestations of deficiency

ACTH

TSH

GH

LH/FSH

PRL
ADH
oT

Weakness, malaise, nausea, vomiting, and
collapse hypoglycemia; hypothermia; loss of
libido in women

Fatigue; constipation; weight gain; cold intolerance
Severity of manifestations is generally less than
that seen in primary hypothyroidism

Impaired quality of life; altered musculoskeletal
composition; impaired cardiac function;
increased cardiovascular risk diminished vigor
and decreased tolerance to exercise and social
functioning

Amenorrhea and atrophy of the breasts in women,
testicular atrophy and erectile dysfunction in
men, and diminished libido both sexes

Alactogenesis

Diabetes insipidus

None

Fig.4.12 Generalized myxedema. (a) Mucin deposition in the deep
dermis around eccrine glands (HE stain). (b) Mucin stains positively

with Alcian blue stain

and periadnexal, splay collagen bundles and may extend to the
subcutaneous fat and nerves. Fibroblasts are not increased in
number, but elastic fibers are reduced. Scalp hair becomes
dull, coarse, and brittle with partial or diffuse alopecia due to
a premature arrest of the anagen of the hair cycle [24]. Loss of
hair from the lateral third of the eyebrow is characteristic [25].
Onycholysis, longitudinal ridging, and brownish discoloration
of the nail plate may occur.

In addition to amenorrhea and erectile dysfunction, defi-
ciency of gonadotropins such as luteinizing hormone (LH)
and follicle-stimulating hormone (FSH) results in loss of
body hair, which is observed in all patients early in the
course. Men show a slowing of beard growth and uniformly
decreased body hair, usually starting in the axillae. In women,
most androgens are produced by the adrenal glands. The loss
of LH-mediated ovarian androgens, therefore, does not have
a significant impact on axillary or pubic hair, although pre-
pubertal women may have loss of other secondary sexual
characteristics. Scalp hair tends to be fine and dry, and there
may be generalized thinning. The loss of androgen-mediated
collagen synthesis and maturation causes a thinning of the
dermis and subcutaneous tissues with the development of
fine wrinkling around the eyes and mouth, giving the patient
a premature aging appearance [26].

GH deficiency causes atrophic, dry, and pruritic skin that
may be easily traumatized with a delayed time of wound
healing.

ACTH deficiency gives rise to signs similar to those found
in adrenal insufficiency (See also Chap.1), except for the
absence of hyperpigmentation.

The decreased MSH production also results in general-
ized hypopigmentation, especially in the sexual areas. The
inability to tan may lead to severe sunburn after sunlight
exposure [27].

Less commonly, deficiency in arginine vasopressin (AVP)
results in diabetes insipidus in which anhidrosis has been
described.

4.3 Treatment and Prognosis

Controlling GH and IGF-1 oversecretion improves most cuta-
neous manifestations of acromegaly, although a full regression
is difficult to be attained, especially in patients with long-lasting
disease. Facial features improve and puffiness decreases. Ring
size decreases along with shoe size, and acanthosis nigricans,
cutis verticis gyrata, and psoriasis also improve [28].

The cutaneous manifestations of hyperprolactinemia
improve with systemic therapy. Medical treatment with dop-
amine agonist drugs (bromocriptine, 10-15 mg daily) is cur-
rently the gold standard approach for both microprolactinomas
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and macroprolactinomas. Bromocriptine as a treatment for
prolactinoma has been associated with good therapeutic
response of psoriatic lesions.

The treatment of Cushing’s disease is directed at the
source. Once the disease is under control, the cutaneous
signs, except the violaceous striae, significantly improve; the
color fades when the disease is arrested, but the atrophy,
obviously, remains.

Concerning hypopituitarism, partial relief from skin dry-
ness can be obtained with emollient creams, but the real treat-
ment is the management of disease that consists of replacing
the individual peripheral hormones through oral, transdermal,
intramuscular, intranasal, or subcutaneous routes. It is essen-
tial that patients are aware about the importance of hormone
supplementation and (in the case of cortisol) about the require-
ment for dosage modifications during acute illness or stress.

Restoration of euvolemia with desmopressin in anhidro-
sis induced by diabetes insipidus restores sympathetic nerve
activity and sweating function [29, 30].
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Chapter 5
Parathyroid Disease

Yann Charli-Joseph and Marcela Saeb-Lima

Key Points

» Cutaneous manifestations in parathyroid-related diseases are
rare in sporadic cases but not unusual in familial syndromes.

e Familial isolated hyperparathyroidism is usually not
accompanied by diagnostic skin manifestations.

» Diagnostic cutaneous signs are found in MEN type 1 (angio-
fibromas and collagenomas) and MEN type 2 (cutaneous
amyloidosis).

» Metastatic calcification is commonly encountered in patients
with hyperparathyroidism secondary to renal failure.

* Most cutaneous manifestations of hypoparathyroidism
are nonspecific (xerosis, hair and nail abnormalities) or
related to the primary causes of the endocrinopathy.

* Hypoparathyroidism presenting in the context of auto-
immune polyglandular syndrome type 1 is characterized
by mucocutaneous candidiasis.

* Prognosis and treatment depends upon the clinical setting
of the sporadic and familial syndromes.

Keywords Hyperparathyroidism « MEN type 1 « MEN type 2
» Metastatic calcification « Hypoparathyroidism « Autoimmune
polyglandular syndrome type 1

5.1 Introduction

Parathyroid hormone (PTH) is secreted by parathyroid glands
as a polypeptide, which increases calcium (Ca*") levels in the
blood through parathyroid receptors in bones, kidneys, and
intestines, while its counterpart calcitonin (a hormone pro-
duced by the parafollicular cells of the thyroid gland) decreases
Ca* concentration. In the bone, PTH enhances the expression
of RANKL that can bind osteoclast precursors containing
RANK, and it stimulates bone resorption (1). In the kidney, PTH
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stimulates active reabsorption of calcium and magnesium
from distal tubules. PTH also enhances the absorption of calcium
in the intestine by increasing the renal production of activated
vitamin D. PTH reduces the reabsorption of phosphate from
the proximal tubules of the kidney and increases its excretion
through the urine. The secretion of PTH is controlled by
serum-ionized calcium levels through negative feedback,
achieved by activation of calcium-sensing receptors located
on the parathyroid cells, by the parafollicular cells of the thy-
roid glands, the proximal and distal tubular cells of the kidney,
epithelial cells of the intestines, osteoblasts, and osteoclasts.

The condition of elevated blood levels of PTH is known as
hyperparathyroidism. If the cause is the parathyroid gland then it
is called primary hyperparathyroidism, which may be caused by
parathyroid adenomas, parathyroid hyperplasia, and parathyroid
cancer. In sporadic, nonfamilial parathyroid adenomas, an
acquired somatic chromosomal abnormality that involves muta-
tions and rearrangement of the oncogene cyclinD1/PRADI has
been demonstrated (2). If the elevated levels of PTH do not
involve the gland, it is known as secondary hyperparathyroidism.
Tertiary hyperparathyroidism results from hyperplasia of the
parathyroid glands with subsequent lack of response to serum
calcium levels. Both secondary and tertiary hyperparathyroidism
are most often seen in patients with chronic renal failure.

Hypoparathyroidism is mainly characterized by hypocal-
cemia due to inadequate parathyroid hormone (PTH) secre-
tion, or less often by unresponsiveness to elevated PTH
levels (pseudohypoparathyroidism).

5.2 Clinical and Pathological Aspects
of Skin Manifestations

5.2.1 Hyperparathyroidism

Hyperparathyroidism is characterized by hypercalcemia
and inappropriate suppression of PTH, which may present
sporadically, associated with familial syndromes (hereditary
hyperparathyroidism), or related to renal failure.
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5.2.1.1 Familial (Hereditary) Forms of Primary
Hyperparathyroidism

Familial (hereditary) forms of primary hyperparathyroidism
refer to any association of PTH with other endocrine tumors
or familial clustering with variable penetrance (3) and include
the multiple endocrine neoplasia syndromes (type 1 and 2A),
familial isolated hyperparathyroidism including the jaw
tumor syndrome, familial benign hypercalcemic hypocalciuria,
and neonatal severe hypercalcemia. They represent between
5 and 10% of all cases of hyperparathyroidism.

Multiple endocrine neoplasia type 1 (MENI ), also known
as Wermer syndrome (4, 5), is an autosomal dominant entity
characterized by the combination of tumors of the anterior
pituitary, parathyroid glands, and endocrine pancreas. MEN1
is caused by the loss of function germline mutations in the
MENI gene mapped to chromosome 11q13, which encodes a
protein named menin that acts as a tumor suppressor gene.
The earliest and most common manifestation of MENI1 is
hyperthyroidism. Clinical manifestations include bone
disease, fractures, nephrolithiasis, gastrointestinal symptoms
with recurrent multiple ulcers, and amenorrhea or hypog-
onadism. Cutaneous neoplasms include collagenomas,
angiofibromas, melanomas, and lipomas. They appear in the
second decade of life. Collagenomas are raised dome-shaped
flesh color or slightly hypopigmented papules and nodules of
firm skin in the neck and trunk (Fig. 5.1a) and are character-
ized by markedly thickened dermis due to thickened colla-
gen bundles irregularly arranged (Fig. 5.1b) with diminished
elastic tissue (Fig. 5.1c) and sometimes, interstitial mucin
deposition (Fig. 5.1d). Angiofibromas are papular lesions
that can be flesh colored, slightly telangiectatic, or light
brown. They are commonly seen in the mid-face (Fig. 5.2a).
Increased numbers of stellate fibroblasts are seen coursing
between the fibrotic collagen, and ecstatic vessels are often
present (Fig. 5.2b—e). Loss of heterozygosity at the MEN1
locus is seen in some angiofibromas and collagenomas (6).
Lipomas may be single or multiple. Other cutaneous findings
include café-au-lait and hypopigmented macules.

Multiple endocrine neoplasia type 2A (MEN2A) is an
autosomal dominant entity consisting of medullary thy-
roid cancer, pheochromocytoma, and primary parathyroid
hyperplasia (3, 5). The initial neoplastic manifestation is
usually medullary thyroid cancer. The aggressiveness of
this tumor depends upon the germline mutations of RET
proto-oncogene. In 36% of cases, patients develop macular
or lichen amyloidosis, frequently localized to the interes-
capular areas as macules or pruritic, scaly lichenoid papules
with hyperpigmentation (Fig. 5.3a, b). Macular or lichen
amyloidosis has been associated with RET proto-oncogene
mutation in codon 634 (7). Macular amyloidosis is charac-
terized by globular eosinophilic deposits of eosinophilic
material within the papillary dermis (Fig. 5.3c—e). This

material stains with anti-keratin antibodies. In lichen amy-
loidosis, changes of lichen simplex chronicus (hyperkera-
tosis, hypergranulosis, and acanthosis) overlie similar
papillary dermal deposits. Slight basilar hyperpigmentation
is often present (see also Chap. 17).

Familial isolated hyperparathyroidism is an autosomal
dominant disorder in which hyperparathyroidism develops
without any other tumors or endocrine disorders. It may be
caused by incomplete expression of MEN1, HRPT2, and
CaSR mutations (8). Cutaneous lesions are uncommon with
this condition. Hyperparathyroidism-jaw tumor syndrome
is characterized by the presence of cystic tumors of the para-
thyroid glands, ossifying tumors of the mandible and maxilla,
endometrial neoplasms, and renal lesions and tumors (3, 5).
The genetic features are germ-line inactivating mutations in
the HRPT2, located on chromosome 1. Hyperparathyroidism
occurs in about 80% of patients, with high risk of developing
subsequent parathyroid cancer (15%).

Familial benign hypercalcemic hypocalciuria (FHH) and
neonatal severe hypercalcemia (NSH) (9, 10) are inherited as
autosomal dominant syndromes characterized by heterozy-
gous (FHH) or homozygous (NSH) inactivating mutations in
the calcium-sensing receptor. It is usually asymptomatic and
presents with mild four-gland hyperplasia, mild benign
hypercalcemia (<3.0 mmol/l), and hypocalciuria.

5.2.1.2 Hyperparathyroidism Related
to Renal Failure

These patients usually present with fatigue, decreased bone
density, fractures, anemia, and hypogonadism. With end-stage
disease, they develop renal disease, intractable pruritus, and
metastatic calcifications. Calcifications are commonly wide-
spread and affect predominantly lungs, kidneys, stomach, and
blood vessels. Skin (calcinosis cutis, see below) and muscle
are also affected. The etiopathogenesis of parathyroid glandu-
lar hyperplasia is related to diminished ionized-calcium levels
stimulating parathyroid secretion and growth, direct stimula-
tion of the parathyroid cells by hyperphosphatemia, and a
decrease in the number of calcium-sensing receptors (5).

5.2.1.3 Other Cutaneous Manifestations

Sporadic hyperparathyroidism does not usually result in
cutaneous manifestations except for metastatic calcification,
and rarely chronic urticaria.

Calcinosis cutis can be classified as dystrophic, meta-
static, or idiopathic (see also Chap. 21). In hyperpara-
thyroidism, metastatic calcification occurs as a result of
hypercalcemia or hyperphosphatemia. Calcium deposits can
be found in the skin, subcutaneous tissues, muscle, tendon,
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Fig. 5.1 (a) Dome-shaped flesh color or slightly hypopigmented
papules of multiple collagenomas on the trunk in MEN 1 (courtesy of
B. Cribier, Strasbourg, France). (b) Histopathology of collagenoma
with markedly thickened dermis due to thickened collagen (HE stain)

and internal organs. In the skin these are usually seen as hard
white papules or subcutaneous nodules or plaques that may
ulcerate to liberate a chalky material (Fig. 5.4a—c). Metastatic
calcifications are commonly seen over large joints, the iliac
crest, or in the flexures. Precipitating factors include skin
trauma or injections. Calcium deposits may occasionally
resolve spontaneously when calcium and phosphate levels
normalize. Metastatic calcification is characterized by the
presence of bluish to deep blue deposits seen on routine

(courtesy of Valentina Caputo, Milan, Italy). (¢) Decreased elastic tissue
in collagenoma (Orcein stain) (courtesy of Valentina Caputo, Milan,
Italy). (d) Interstitial mucin in collagenoma. Colloidal iron stain
(courtesy of P. Romanelli, Miami, USA)

hematoxylin and eosin stains. These deposits stain black with
the Von Kossa stain due to the concomitant presence of phos-
phate and carbonate. The presence of calcium in the skin
elicits a granulomatous foreign body reaction and a chronic
inflammatory cell infiltrate (Fig. 5.4d, e). It is not uncommon
to find transepidermal elimination of calcified debris.
Vascular calcification with thrombosis can lead to livedo
reticularis, ulceration and gangrene, particularly in hands,
fingers, toes, lower legs, thighs and abdomen (clinical
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Fig. 5.2 (a) Angiofibromas (courtesy of Rocio Orozco Topete, Mexico  increased stellate cells, and vascular ectasia (HE stain). (d) Angiofibroma
City). (b) Histopathology of angiofibroma with increased cellularity and ~ with prominent dilated vessels and enlarged, stellate cells in a fibrotic
vascular ectasia (HE stain). (¢) Angiofibroma with papillary dermal fibrosis,  background (HE stain). (e) Perifollicular fibrosis (HE stain)
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Fig.5.3 (a) Macular amyloidosis seen in prominent bony areas (courtesy
of Rocio Orozco Topete, Mexico City). (b) Macular amyloidosis (courtesy
of Rocio Orozco Topete, Mexico City). (¢) Histopathology of macular

calciphylaxis). Calciphylaxis is a syndrome usually fatal
due to infectious complications and is seen in the setting
of end-stage renal disease in patients on dialysis or post
renal transplant. It is usually associated with secondary and

amyloidosis with globular eosinophilic material and a mild lymphohistio-
cytic infiltrate (HE stain). (d) Amyloid in the papillary dermis stained with
crystal violet. (¢) Amyloid in the papillary dermis stained with Congo red

tertiary hyperparathyroidism. Its pathogenesis is multifacto-
rial. Local paracrine factors involve bone morphogenetic
protein-2, parathyroid hormone-related peptide, osteopon-
tin, osteoprotegerin, Pit-1 (a sodium-dependent phosphate
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Fig.5.4 Icinosis cutis. (a) Indurated nodule with erythematous yellowish
appearance (courtesy of Rocio Orozco Topete, Mexico City). (b) Calcinosis
cutis associated with scars (courtesy of Rocio Orozco Topete, Mexico

cotransporter), and matrix Gla protein (11). Besides metabolic
factors there are also physical factors, which include obesity,
reduced cutaneous oxygen tension, and hypercoagulable
states. Patients initially develop violaceous, mottled patches
and plaques that resemble livedo reticularis on the abdomen,
thigh, and hips, which frequently ulcerate (Fig. 5.5a).
Occasionally, bullae may be present, ulcerate, and be cov-
ered with thick black eschars. Calciphylaxis can also present
with acral ischemia of fingers, toes, or penis. Proximal loca-
tion of the necrosis is associated with a mortality rate of
63%. Besides skin necrosis, skeletal muscle involvement can
also occur, resulting in rhabdomyolysis. In calciphylaxis, the
essential feature is the calcification of dermal and subcutane-
ous small blood vessels (venules and arterioles) associated
with varying degrees of inflammation and necrosis (Fig. 5.5b,
¢). Other features include calcification of the subcutaneous
adipose tissue accompanied by lipophagic necrosis, an
inflammatory infiltrate, and occasional vascular thrombi.
The amount of calcium deposition does not correlate with
the degree of clinical severity.

W o e

City). (¢) A white chalky material exudes from calcinosis cutis (courtesy
of Rocio Orozco Topete, Mexico City). (d) Histopathology of calcinosis
cutis. An amorphous basophilic material within the dermis

5.2.2 Hypoparathyroidism

Hypoparathyroidism is an endocrine disorder characterized
mainly by hypocalcemia due to inadequate parathyroid
hormone (PTH) secretion, or less often by unresponsiveness
to elevated PTH levels (pseudohypoparathyroidism) (12—
15). It may be congenital or acquired. Postsurgical hypopara-
thyroidism is the most frequent acquired form, but other
causes include autoimmunity (isolated or as a part of autoim-
mune polyendocrine syndrome type 1, hemochromatosis,
transfusion-dependent thalassemia, Wilson’s disease, mag-
nesium depletion or excess, and infiltrative disorders).
Genetic diseases include DiGeorge syndrome, autosomal
dominant hypocalcemia, familial hypoparathyroidism, the
hypoparathyroidism-retardation-dysmorphism syndrome,
and mitochondrial gene defects. Signs and symptoms of
hypocalcemia are the most prominent features of all forms
of hypoparathyroidism; nevertheless, most patients with
slowly progressive hypocalcemia remain asymptomatic.
Clinical features are primarily neuromuscular (extrapyramidal
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Fig. 5.5 (a) Calciphylaxis demonstrates purpura and ulceration in a
reticulated pattern (courtesy of Rocio Orozco Topete, Mexico City).
(b) Calciphylaxis. Calcium deposits within the occluded subcutaneous

signs, paresthesias, cramping, muscular, laryngeal, and bronchial
spasm) and cardiovascular (prolonged QT interval, systolic
dysfunction). Infrequent manifestations include pseudotu-
mor cerebri, basal ganglia calcifications, abnormal dentition,
and premature cataracts. Severe cases may be life threaten-
ing, with seizures, altered mental status, tetany, and conges-
tive heart failure.

A detailed medical history with emphasis on family
history is paramount for the correct diagnosis and classifica-
tion of hypoparathyroidism. The diagnosis is based on
normal or inappropriately low levels of serum PTH in the
context of low ionized calcium levels, elevated phosphate,
and no hypomagnesemia, while high PTH levels characterize
pseudohypoparathyroidism.

Dermatological findings related to hypoparathyroidism
are usually sparse, mild, and nonspecific. These include
xerosis, scaling, edema, rough-fragile hair, alopecia, and
mild onychodystrophy (subtle dyschromia, distal onycholysis,
and transverse ridges). Rarely eczematous dermatitis, hyper-
keratotic and maculopapular eruptions have been described

arterioles demonstrate cracking artifact with little inflammation.
(c) Calcium deposits delimiting and damaging the vessel wall

(16, 17). On the other hand, cutaneous signs related to the
primary cause of hypoparathyroidism may be quite promi-
nent and diagnostic in a few entities such as hemochromatosis
(18), Wilson’s disease or hepatolenticular degeneration (19),
and autoimmune polyendocrine syndrome type 1 (APS-1).

Hyperpigmentation is the most striking finding in hemo-
chromatosis associated with diabetes and hepatic cirrhosis
(see also Chap. 11).

Wilson’s disease or hepatolenticular degeneration (toxic
accumulation of cooper primarily in the liver and brain) may
be suspected in patients with pretibial hyperpigmentation,
blue lunulae, and cutaneous signs of cirrhosis (19).

Autoimmune polyendocrine syndrome type 1 (APS-1) has
also been described under the names of autoimmune polyen-
docrinopathy-candidiasis-ectodermal dystrophy (APECED)
and Whitaker’s syndrome. Its major components are
hypoparathyroidism, autoimmune adrenal insufficiency, and
chronic mucocutaneous candidiasis. Other associated minor
diseases of the skin include vitiligo, alopecia areata and
ectodermal (ungal) dystrophy. Chronic mucocutaneous
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Fig. 5.8 Chronic Candida onychomycosis with white-yellow discol-
oration, marked onychodystrophia, and paronychial swelling

candidiasis is one of the earliest and most frequent disor-
ders of APS-1. It is characterized by progressive and recur-
rent infections of skin, mucosa, and nails with Candida
albicans, low propensity for systemic affection, and has a
wide spectrum of clinical presentations. Skin lesions are
typically erythematous, scaly plaques with serpiginous
borders, preferentially intertriginous, periorificial, and on the
scalp where there may be scarring alopecia. Infants may
present with persistent diaper dermatitis. Mucosal disease

may involve genitalia, esophagus, and larynx, but it is more
frequently limited to the oral mucous membrane with the
pseudomembranous form, or thrush (Fig. 5.6), and angular
cheilitis (Fig. 5.7) being the leading presentations. Candida
onychomycosis is readily diagnosed by marked dystrophy
(pachyonychia), white-yellow discoloration, and associated
paronychial swelling and erythema (Fig. 5.8) (20).

Albright hereditary osteodystrophy is the leading cause of
pseudohypoparathyroidism. It is characterized by myriad,
distinctive skeletal and developmental defects consisting of
short neck and stature, brachydactyly, round face, and het-
erotopic calcification that can result in subcutaneous ossifi-
cations (also reported in congenital hypoparathyroidism),
the only distinctive dermatological sign (21, 22).

5.3 Treatment and Prognosis

Parathyroid surgery is the standard treatment for all patients
with symptomatic hyperparathyroidism in whom there is a
reasonable life expectancy (23). In asymptomatic patients
with hyperparathyroidism, surgery is recommended if there is
serum calcium of more than 1 mg/dL above the upper limit of
normal; marked hypercalciuria; reduced creatinine clearance;
reduced bone density ; and age younger than 50 years (24). In
sporadic hyperparathyroidism, single gland parathyroidec-
tomy of the identified adenoma is the recommended approach.
For patients with familial PHT, there has to be balance
between the risk of optimal surgical procedures and the mor-
bidity caused by permanent hypoparathyroidism. In the clini-
cal context of renal failure, parathyroidectomy isrecommended
for symptomatic patients. Recommendations for the treat-
ment of calciphylaxis include the correction of hypercalcemia
and hyperphosphatemia, hyperbaric oxygen, appropriate
wound care associated with the adequate use of antibiotics
and pain management (5, 12). Benign cutaneous tumors
including collagenomas, angiofibromas, and lipomas are
excised only for cosmetic purposes. Treatment of hypopara-
thyroidism focuses on correcting the underlying cause, and
pharmacologic treatment depends on the nature and severity
of the disease. Severe symptoms require intravenous calcium
and additional therapy according to each case (oxygen and
diuretics for secondary heart failure, etc.). Oral calcium is
appropriate for milder cases along with a low phosphate diet,
vitamin D and analogues (13, 16). Correction of the underly-
ing disease and metabolic imbalances may be sufficient therapy
for skin manifestations, and dermatological basic interven-
tions may be unnecessary other than routine moisturizing for
mild cases of xerosis and pruritus. Therapy of chronic muco-
cutaneous candidiasis involves long-term systemic antifun-
gals (fluconazole, itraconazole) in view of the inadequate
response to standard topical medications (17, 20, 21).
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Chapter 6
Dyslipidemia (Hyperlipidemia)

Terrence Katona and Bruce R. Smoller

Key Points

» Skin manifestations can be found in both primary (hereditary)
hyperlipidemia and secondary hyperlipidemia (e.g., hyper-
lipidemia in hypothyroidism or associated with drug
intake).

e The major dermatologic manifestations in hyperlipidemia
are xanthomas, tumors comprised of lipid-laden histiocytes
(foam cells).

* The main types of xanthomas associated with hyperlipi-
demia disorders are: planar (especially intertriginous
and palmar crease xanthomas), eruptive, tuberous, and
tendinous.

e Several xanthomatous lesions may be seen in normo-
lipemic patients (e.g., xanthoma disseminatum) or in
association with monoclonal gammopathies (normo-
lipemic plane xanthomas).

e Treatment of xanthomas associated with hyperlipidemia
requires the identification and therapy of the underlying
lipoprotein disorder, as the gravest concern in patients
with xanthomatous skin lesions is the risk of long-term
cardiovascular consequences from hyperlipidemia.

Keywords Tuberous and tendinous xanthomas ¢ Eruptive
xanthomas ¢ Planar xanthomas ¢ Hypercholesterolemia
» Hypertriglyceridemia

6.1 Introduction

Skin manifestations can be found in both primary (heredi-
tary) hyperlipidemia and secondary hyperlipidemia (e.g.,
hyperlipidemia in hypothyroidism or with protease inhibitor
administration) [1]. Indeed, many drugs can cause hyperlipi-
demia, including retinoids such as isotretinoin for acne or
bexarotene for mycosis fungoides (and other diseases) [2, 3].
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Further, tuberous and tendinous xanthomas have been
described in the setting of antiretroviral therapy (ritonavir)-
associated hyperlipidemia [4].

The major dermatologic manifestations in hyperlipidemia
are xanthomas, tumors comprised, at least in part, of lipid-
laden histiocytes. There are multiple histologic and clinical
variants of xanthomatous lesions (Table 6.1). The pathogen-
esis of xanthomatous skin lesions involves excessive levels
of plasma lipoproteins that traverse dermal blood vessels and
accumulate in dermal macrophages (histiocytes). The mac-
rophages become lipid-rich, taking on a foamy cytoplasm
that prompted the appellation “foam cells” [5, 6]. Individuals
with paraproteinemia, in particular multiple myeloma, may
undergo an interaction of the monoclonal protein with serum
lipoproteins that increases the likelihood of xanthoma forma-
tion [7]. Several xanthomas are considered pathognomonic
for specific hyperlipidemia disorders, e.g., planar xanthomas
in an intertriginous distribution, especially finger web spaces,
are pathognomonic for homozygous familial hypercholester-
olemia (HFH) [1]. Several xanthomatous lesions may also be
seen in normolipemic patients. Indeed, some entities such as
xanthoma disseminatum and juvenile xanthogranuloma are
not associated with an elevation in serum lipids [8]. In the
past, xanthomatous lesions, especially tuberous and tendi-
nous xanthomas, were cutaneous clues to an individual with
undetected hyperlipidemia. With frequent screening of adults
in developed countries, hyperlipidemic conditions may now
be detected prior to skin manifestations. Nevertheless, the
emergence of a xanthoma should alert the clinician to the
possibility of a systemic hyperlipidemia in a patient who has
not been previously evaluated.

6.2 Clinical and Pathological Aspects
of Skin Manifestations

Cholesterol and triglycerides are the most clinically relevant
plasma lipids [1, 5, 6, 9]. Cholesterol is important as a
precursor molecule for synthesis of steroid hormones,
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Table 6.1 Xanthomas

Type of xanthoma Subtype

Lipoprotein in excess

Additional features

Eruptive n/a Chylomicrons

Tendinous n/a Cholesterol

Tuberous n/a Cholesterol

Xanthelasma

Xathoma striatum palmare
(palmar xanthomata)
Intertriginous

Planar

Cholesterol

Disseminated n/a Normolipemic

Cholesterol or triglyceride
Triglyceride (specifically VLDL)

Chylomicrons are often secondarily elevated in
poorly controlled diabetes mellitus. Ethanol
ingestion and exogenous estrogens may also be
the etiologies.

Although familial dysbetalipoproteinemia, (type III
hyperlipoproteinemia) is the most common
setting, tendinous xanthomas may present in
homozygous or heterozygous familial
hypercholesterolemia

Most common association is with homozygous
familial hypercholesterolemia, for which they
are considered a hallmark

50% Associated with hyperlipidemia

Pathognomonic of familial dysbetalipoproteinemia,
type III

Pathognomonic of homozygous familial
hypercholesterolemia

vitamin D, and bile acids. Triglycerides are a major source of
energy as their primary constituent is free fatty acids. Normal
lipid metabolism revolves around transport of lipids in the
plasma by several different lipoproteins [9]. The core of a
lipoprotein is hydrophobic and can transport triglycerides or
cholesterol. The hydrophilic exterior contains phospholipids
and apoproteins. The latter have regulatory function includ-
ing interaction with enzymes or lipoprotein receptors. The
exogenous lipid pathway begins as dietary lipids are pack-
aged into chylomicrons as large lipoproteins that enter intes-
tinal lymphatic spaces and ultimately the peripheral blood.
Upon arrival in muscle or adipose tissue, the apoC-II lipo-
protein on the chylomicron surface interacts with lipoprotein
lipase on capillary endothelium. This enzyme splits the chy-
lomicron core of triglyceride into fatty acids and monoglyc-
erides that are then utilized by adipose and muscle tissues,
either for storage or for energy. The chylomicron remnants
continue in circulation, where they are removed by receptors
on hepatocytes. The endogenous pathway operates continu-
ously unlike the exogenous pathway, which is largely a post-
prandial process. The endogenous pathway is responsible for
synthesizing approximately 80% of circulating cholesterol
and begins with very low density lipoproteins (VLDL) that
are manufactured by the liver and released into the plasma.
VLDL, not unlike chylomicrons, reaches adipose and
muscles tissue, and its triglycerides are hydrolyzed by lipo-
protein lipase. The remnants of VLDL are initially interme-
diate density lipoproteins (IDLs) that may be taken up by the
liver or may transform into low density lipoproteins (LDL),
which contain mostly cholesterol and very little triglyceride.
The LDL is ultimately removed from circulation by LDL
receptors in the liver and other tissues. When any or all of the
lipoproteins are in excess, they may be deposited in the

tissues [1, 5, 9—11]. If deposited in the corium, subcutis, or
tendons, xanthomatous lesions result [1, 5, 6, 12].

Disorders of lipid metabolism, in particular hyperlipi-
demias, can be organized via two major classification systems.
Plasma lipoproteins can be separated by electrophoresis, and
therefore, the banding pattern is the basis of one form of lipid
abnormality nomenclature. For example, dysbetalipoproteine-
mia refers to excess of lipids that fall in the beta region of the
electrophoretic smear. The resultant phenotypes based upon
the electrophoretic pattern of plasma lipids are labeled 1-V.
The other major classification system focuses on the predomi-
nant lipid increased in the plasma, in particular cholesterol and
triglycerides (Table 6.2). There is some overlap between the
two systems, e.g., familial dysbetalipoproteinemia has
increased cholesterol and triglyceride and would be classified
as phenotype III based on electrophoresis of plasma lipids.
This entity is characterized by an increased beta region of elec-
trophoresis that is very broad (“broad beta”) and by increased
IDL that contains cholesterol and triglycerides [10, 13].

6.3 Specific Xanthomas

6.3.1 Planar Xanthomas

There are three major subtypes of planar xanthomas: xan-
thelasmas, intertriginous xanthomas, and palmar crease xan-
thomas (xanthoma striatum palmare). Xanthelasmata are
found in the periorbital skin, and 50% of patients have
hyperlipidemia, often hypercholesterolemia or type III hyper-
lipoproteinemia. Intertriginous xanthomas are diagnostic of HFH.



6 Dyslipidemia (Hyperlipidemia)

57

Table 6.2 Classification of lipid disorders [13]

Lipoprotein Region of electrophoretic

Electrophoretic phenotype increased banding increase Disorder Major lipid increased

1 Chylomicrons Origin Familial lipoprotein lipase Triglyceride
deficiency

Ila LDL Beta Familial hypercholesterolemia Cholesterol

1Ib VLDL and LDL Pre-beta and beta Apolipoprotein E deficiency Cholesterol and

triglyceride

I IDL Beta broadly increased Familial Cholesterol and
dysbetalipoproteinemia triglyceride

v VLDL Pre-beta Familial combined Cholesterol and
hyperlipidemia triglyceride

\% VLDL and Origin and pre-beta Can be seen in familiar Triglyceride

chylomicrons hypertriglyceridemias or

Familial apo C-1I
deficiency

Fig. 6.1 A patient with a large plaque-like xanthelasma near left inner
canthus (courtesy of C.M. Davis, Little Rock, AR)

Palmar crease xanthomas are pathognomonic of familial dys-
betalipoproteinemia (hyperlipoproteinemia type III, also
known as “broad beta disease” due to its pattern on electropho-
resis of plasma lipids) [1, 5]. Xanthelasmas are soft, yellow
plaques situated around the eyes (Fig. 6.1). Often a concurrent
arcus senilis is observed on the cornea. One half of the patients
have hypercholesterolemia or type III hyperlipoproteinemia.
The younger the individual presents with xanthelasmata, the
more increased the risk of atherosclerosis, particularly coro-
nary artery disease [5]. Histologically, lipid-laden histiocytes
are found within the superficial dermis with mild dermal fibro-
sis [1] (Fig. 6.2). Intertriginous xanthomas are pathognomonic
of HFH. They manifest as yellow papules and plaques with a
resemblance to cobblestone. The web spaces between fingers
are the most frequent site, and less frequently, the axilla,
antecubital fossa (Fig. 6.3), and/or popliteal fossa are
involved. These lesions are a marker for severe atherosclero-
sis with early manifestations [1, 5]. Histology is identical to
that of xanthelasma. Palmar crease xanthomas (xanthoma

Fig. 6.2 Histopathology of xanthelasma with numerous lipid-laden
histiocytes (foam cells) partially filling the dermis

Fig. 6.3 Intertriginous xanthoma of the antecubital fossa

striatum palmare) are subtle yellow-orange macular lesions
of the palmar creases that can be easily overlooked on clini-
cal exam, potentially necessitating optimal lighting for iden-
tification. Palmar crease xanthomas are pathognomonic of
familial dysbetalipoproteinemia, type III, which is due to aber-
rant apoprotein ApoE. The abnormality leads to a diminished
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ability to uptake lipoprotein remnant particles by hepatocytes
and macrophages and subsequently hyperlipoproteinemia and
atherosclerosis ensue [1, 5, 12].

Of note, some plane xanthomas, particularly diffuse gener-
alized examples, can be associated with monoclonal gammo-
pathies, most frequently multiple myeloma. The monoclonal
paraprotein forms complexes with serum lipoproteins, which
are typically not elevated, leading to xanthoma formation in a
normolipemic setting [7].

6.3.2 Eruptive Xanthomas

Eruptive xanthomas are characteristically associated with sec-
ondary hyperlipidemia, particularly elevated chylomicrons (of
which triglycerides are the principal element), as may be

Fig. 6.4 A patient with an eruptive xanthoma manifesting as multiple
yellow-orange nodules overlying the knee and distal anterior thigh
(courtesy of C.M. Davis, Little Rock, AR)

-

found in poorly controlled diabetes mellitus. Ethanol ingestion
and medications, such as retinoids, glucocorticoids or estro-
gens, may also be etiologies of eruptive xanthomas [1].
Hyperchylomicronemia can also result from homozygous
lipoprotein lipase deficiency, a homozygous condition in which
eruptive xanthomas and pancreatitis can be found. Clinically,
the lesions are small, yellow papules that may exhibit a red rim
or halo. Frequent sites of involvement include the buttocks,
shoulder, or extensor surface of the extremities (Fig. 6.4). They
may also be located in the axilla, antecubital and popliteal fos-
sae or the lips, eyelids, and ears. The lesions are usually
cropped and may vacillate with plasma lipid levels. Classically,
they will spontaneously resolve after several weeks. There
may be pruritis and at times tenderness. Histologically, the
superficial reticular dermis is filled with histiocytes and rela-
tively few foam cells in initial lesions. Lymphocytes and neu-
trophils may also be found, the latter signifying the acute
(“eruptive”) nature (Fig. 6.5a, b). More established lesions do
contain foamy histiocytes as the dominant cell type. The major
intracellular lipid is triglyceride versus most other xanthomas,
which are largely comprised of cholesterol. Sometimes, the
triglyceride is found outside of the cells; another feature rarely
found in other xanthoma variants [1, 5, 14].

6.3.3 Tuberous Xanthomas

Tuberous xanthomas can vary in size and are felt to form via
coalescence of smaller lesions into larger nodular forms. The
elbows, knees, and buttocks are most frequent sites, and the
lesions often exhibit a yellow hue (Fig. 6.6a, b). Although famil-
ial dysbetalipoproteinemia, (type III hyperlipoproteinemia)
is the most common setting, tuberous xanthomas may present
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Fig. 6.5 Histopathology of eruptive xanthoma. (a) Numerous lipid-laden histiocytes (foam cells) filling the dermis with admixed lymphocytes,
nonlipid containing histiocytes and rare neutrophils. (b) Lipid-laden histiocytes (foam cells) with scattered inflammatory cells
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Fig. 6.7 Histopathology of tuberous xanthoma. (a) Acral type epidermis with underlying lipid-laden histiocytes (foam cells) filling the reticular
dermis. (b) Higher magnification displaying frequent lipid-laden histiocytes (foam cells)

in homozygous or heterozygous familial hypercholesterolemia
[1]. Although most hyperlipidemic conditions are autosomal
dominant, multiple tuberous xanthomas have also been
described in the rare autosomal recessive hypercholester-
olemia [I, 5, 15]. On histopathology, large collections of
foam cells are present within the dermis, while Touton giant
cells and other inflammatory cells are typically lacking
(Fig. 6.7a, b). As the lesions age, fibroblast numbers increase
and collagen is deposited. In the rare specimen obtained fresh
or frozen, the lipid within foam cells is oil-red O positive and
is doubly refractile on polaroscopic exam [16].

6.3.4 Tendinous Xanthomas

Tendinous xanthomas present as indurated, flesh-colored
nodules that arise slowly over years. They involve tendons,
ligaments, and fascia, in particular the Achilles’ tendon and

extensor tendon of the hands and feet. The most common
association is with HFH, for which they are considered a
hallmark [1]. Presentation in familial dysbetalipoproteine-
mia (type III) has also been described. The histologic appear-
ance is nearly identical to that of tuberous xanthomas,
consisting of sheets of foam cells with minimal contribution
from other inflammatory cells (Fig. 6.8) [16].

6.3.5 Cholesterotic Fibrous Histiocytoma

Cholesterotic fibrous histiocytoma is a rare variant of der-
matofibroma that contains abundant cholesterol crystals
and increased foam cells with otherwise typical features
of dermatofibroma, including collagen trapping at the
periphery and acanthosis, hyperpigmentation, and/or fol-
licular induction of the overlying epidermis [17]. Only
three cases have been described, all in patients with
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Fig. 6.8 Tendinous xanthomas consisting of sheets of foam cells with
minimal contribution from other inflammatory cells

hyperlipidemia [17]. Of note is a case of dermatofibroma
with mixed morphology (cholesterotic and sclerotic) that
presented in a normolipemic female [18]. Further reports
of this rare variant of fibrous histiocytoma/dermatofi-
broma are needed to clarify its relationship to plasma
lipid levels.

6.4 Treatment and Prognosis

Many instances of hereditary hyperlipidemia are associated
with severe atherosclerotic cardiovascular disease. Secondary
hyperlipidemias often abate with correction of the underly-
ing etiology, e.g., cessation of the offending medication, cor-
rection of hypothyroidism, etc. Treatment of xanthomas, in
particular xanthelasmata and tendinous or tuberous xan-
thomas, can be surgical, including laser procedures [19], but
additional lesions will likely appear if the underlying hyper-
lipidemia is not corrected [20].

Nonsurgical treatment of hyperlipidemia involves phar-
macologic agents such as HMG-CoA reductase inhibitors
(more commonly known as “statins”), fibric acid derivatives,
bile acid sequestrates, and nicotinic acid. Statins inhibit the
3-hydroxy-3-methylglutaryl coenzyme A reductase, which
is the rate-limiting enzyme for hepatic cholesterol synthesis.
This leads to upregulation of LDL receptors and the lowering
of plasma LDL cholesterol levels. All statins have this same
mechanism of action but vary in their ability to lower LDL
[21]. Omega-3 fatty acids are available in a prescription
form, which has been approved by the United States Food
and Drug Administration for use in patients with very high
triglyceride levels (greater than 500 mg/dl). The improve-
ment can be greater than with statin monotherapy [22].

Type III hyperlipoproteinemia (dysbetalipoproteinemia)
is typically responsive to pharmacologic therapy, such as
fibric acid agents, nicotinic acid, or statins. Therapy may
require combination of these drugs [7].

In autosomal dominant HFH, there is marked decrease in
function or number of LDL receptors. This results in a severe
illness with markedly increased risk for early atherosclerotic
cardiovascular disease with individuals often dying from
severe heart disease before age 20. Although less severe, 1 in
500 persons is heterozygous for this condition, with cardio-
vascular disease manifesting in the fourth or fifth decade.
Although multiple medications are often used, including
high-dose statins, the hypercholesterolemia may persist in
homozygous individuals. Other treatments options can
include periodic LDL apheresis (apheresis to selectively
remove LDL from plasma) or even liver transplantation to
bring the hyperlipidemia under control [23]. As individuals
with HFH can also develop heart failure from aortic valve
stenosis and chronic ischemic heart disease, it has been pro-
posed that liver transplantation is indicated at the point at
which heart transplantation has become necessary [24].

It is also important to take note of the genetic counseling
ramifications of diagnoses of inherited hyperlipidemia for
the individual patient. The potential impact on longevity and
family planning can be considerable, and referral to the
appropriate genetics specialist, whether a physician geneti-
cist or genetics counselor, should be strongly considered.
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Chapter 7
Gout

Uma Sundram

Key Points

* Gout is caused by a deposition of monosodium urate
within joints and soft tissues due to supersaturation of
body fluids.

e Gout has been increasing in incidence due to increasing
risk factors such as obesity, increased alcohol consumption,
hypertension, and high purine diet.

* Gout develops in four stages: asymptomatic hyperuricemia,
acute gouty arthritis, the intercritical period, and chronic
tophaceous gout. The first metatarsophalangeal joint is
often affected (podagra).

e Gout is treated in three phases: treatment of the acute
attack, prevention of future acute and rebound attacks,
and hypouricemic therapy.

Keywords Hyperuricemiae® Acute gouty arthritis * Tophaceous
gout

7.1 Introduction

Gout has been increasing in incidence over the past 30 years
[1]. This may be due to prevalent risk factors in the United
States and European population, including obesity [2],
increased alcohol intake, and high consumption of purines.
Gout is known to be secondary to hyperuricemia, which can
be affected by age, sex, body mass index, and renal function.
Disease processes can also cause hyperuricemia, including
psoriasis and myeloproliferative disorders [3]. Other consid-
erations include lead exposure and exposure to certain
drugs such as diuretics. Gout is closely associated with insu-
lin resistance, hypertension, and hypertriglyceridemia [1].
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This is often influenced greatly by the addition of a diuretic
to the patient’s drug regimen. Hemodialysis patients can also
be affected due to poor urate clearance [4].

7.2 Clinical and Pathologic Aspects
of Skin Involvement

Gout is a metabolic disorder that occurs when monosodium
urate deposits in tissues from supersaturated body fluids. The
clinical manifestations include acute gouty arthritis, forma-
tion of tophi (accumulation of urate crystals in soft tissues),
urate urolithiasis, and rarely gouty nephropathy [3]. Gout
develops in four stages: asymptomatic hyperuricemia, acute
gouty arthritis (the “gouty attack™), the intercritical period,
and chronic tophaceous gout [5]. The typical patient (usually
a middle-aged male) presents with a painful swelling of the
joint or digit with associated reddening of the overlying skin,
prompting considerations of infection or osteomyelitis.
Initially, there may be fevers or systemic symptoms. Even if
there is no medical intervention, the lesion can resolve on
its own within a few weeks. A family history is often pres-
ent, and it is thought that genetics plays a role in urate renal
clearance [6].

Hyperuricemia can be initially asymptomatic. Years of
hyperuricemia can precede the first gouty attack, and not
everyone with hyperuricemia actually develops gout. The
first metatarsophalangeal joint is the first joint affected in
approximately half of all patients (podagra). Up to 40% of
initial attacks can be polyarticular [7], and common joints
of involvement include the knees, ankles, and feet [3].
Both primary and secondary hyperuricemic conditions
exist; while secondary hyperuricemia is more common,
primary hyperuricemia can be caused by rare genetic dis-
orders that can cause purine overproduction [8]. Other
entities within the clinical differential diagnosis include
chondrocalcinosis (pseudogout) [9], osteoarthritis, Reiter’s
syndrome, psoriatic arthritis [10], and rarely multicentric
reticulohistiocytosis [11].
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The intercritical period starts after resolution of the initial
gouty attack, during which the joint returns to normal. This
period can last from 6 months to 2 years. Gouty attacks tend
to become more frequent, involve more joints, and are longer
in duration if the condition is left untreated [12].

Chronic tophaceous gout occurs when a significant
amount of monosodium urate has deposited around the joint
in such a way that resolution between attacks becomes
impossible. Its incidence increases with increasing severity
of the gout. The dermatologic features of tophi include nodu-
lar tophi, draining tophi, chronic ulcers, and panniculitis
[13—16]. Tophi are pink and firm upon palpation and are
filled with a white pasty substance that consists of compacted
monosodium urate crystals. Common sites of involvement
include the ears, the olecranon bursae (Fig. 7.1), the knees
and digits (Fig. 7.2), and sites of trauma. Tophi can ulcerate,
draining a chalky material (Fig. 7.3). Rarely, tophi may be
the patient’s first manifestation of gout [12, 17]. Bullae are
an uncommon manifestation and are thought to occur sec-
ondary to trauma and/or underlying tophaceous deposits
[18]. Gout can also present as a panniculitis. These are nodular
lesions of the anterior or posterior legs that ulcerate and drain
opaque fluid. Tophaceous gout can erode into bone cartilage
and tendons, and cause significant structural damage [3].

The differential diagnosis for tophaceous gout includes
calcinosis cutis, rheumatoid nodules, and xanthoma [3].
Chronic tophaceous gouty arthritis can, on occasion, mimic
rheumatoid arthritis or psoriatic arthritis if it is polyarticular
[19, 20]. Ultrasound analysis can be useful in distinguishing
gout from rheumatoid nodules based on echogenicity, as

Fig. 7.1 Tophus formation in a common site, the olecranon bursa
(courtesy of C. Lee and J. Krygier, Stanford, USA)

tophi, unlike rheumatoid nodules, have central echogenic
areas [21-23]. In addition, the “double contour sign” pro-
duced by the deposition of monosodium urate crystals on the
surface of joint synovium and the “snowstorm” appearance
of the joint fluid can both be seen on ultrasound and are rela-
tively sensitive for gout [20]. On radiography, gout usually
demonstrates an erosive arthropathy with central “punched
out” spaces with sclerotic “overhanging” margins [22].

The diagnosis of gout is made upon identification of
monosodium urate crystals within synovial fluid or tophi.
These are needle-shaped crystals that are negatively birefringent
upon polarization. Laboratory studies usually demonstrate
hyperuricemia (serum urate level over 7 mg/dL), sometimes
accompanied by leukocytosis and an elevated erythrocyte
sedimentation rate [3].

Routine biopsies or excisions of gouty tophi do not dem-
onstrate the characteristic brown needle-shaped crystals of
monosodium urate, as these crystals are water-soluble.
Instead, one sees an area of amorphous fluffy white material
within the dermis or subcutaneous tissue with empty needle-
shaped fissures inside, surrounded by histiocytes including
multinucleated giant cells (Fig. 7.4a—c). These areas represent

Fig.7.2 Nodular tophi on knee and hand

Fig.7.3

Draining tophus
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Fig. 7.4 Gouty tophus. (a) Typical areas of amorphous fluffy white cells. (c¢) Needle-like spaces are present within the amorphous deposits
material within the dermis. (b) Deposits of amorphous, hyaline-like, (courtesy of P. Romanelli, Miami, USA)
acellular material, surrounded by histiocytes and multinucleated giant

Fig.7.5 (a) Gouty tophus characterized by amorphous basophilic material deposition in the fascia, accompanied by histiocytes and multinucleated
giant cells. (b) Histiocytes, giant cells, and amorphous material

depositions of urate crystals that have been dissolved by the are seen. These crystals are brightly refractile with polarized
aqueous formalin solution (Fig. 7.5a, b). If an alcohol fixa- light. If a red compensator is added, the crystals turn yellow
tive is used instead, the brown needles of monosodium urate ~when they are parallel to the direction of the compensator
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and blue when they are perpendicular [23]. Recently a simple
nonstaining method has been published which purports to be
able to detect the crystals of gout in routinely fixed tissues if
one cuts and polarizes a thicker section (10 W rather than the
standard 4 W) [24]. In older lesions, secondary calcification
or ossification can occur.

It is thought that the symptoms of gout are precipitated by
the deposition of gouty crystals in joint spaces and soft
tissues. Crystal deposition stimulates the production of inter-
leukin-2 by tissue macrophages, which then causes
inflammation and fever [25]. The presence of IL-2 also acti-
vates neutrophils, which then phagocytose the crystals and
ultimately cause complement activation. Ingestion of crystals
by neutrophils also promotes lysozome rupture and subsequent
damage to surrounding tissues.

7.3 Treatment and Prognosis

Gout is treated in three phases: (1) treatment of the acute
attack, (2) prevention of future acute and rebound attacks,
and (3) hypouricemic therapy [1, 3, 26]. The first line of
treatment for the acute attack is usually the use of nonsteroi-
dal anti-inflammatory drugs (NSAIDs), which can be effec-
tive if started within 24 h of the attack [26]. NSAIDs can
successfully treat the pain and inflammation associated with
gouty attacks. Unfortunately, NSAIDs are often contraindi-
cated in a population of elderly patients with cardiovascular
disease and poor renal function. Other problems encountered
in the elderly population include the development of gastric
ulcers and increased platelet dysfunction; the latter is a par-
ticular problem for patients who are concomitantly taking
warfarin. Colchicine can also be used to treat acute attacks.
Colchicine inhibits the phagocytosis of crystals by neutro-
phils; it also affects leukocyte migration, chemotaxis, and
adhesion [3]. Though colchicine is slower in action than
NSAIDs and has a narrow therapeutic index, it is safer than
NSAIDs in patients with serious comorbidities such as renal
insufficiency.

For acute gout, intraarticular corticosteroids can be effec-
tive [1], with improvement of affected joints in about 24 h. It
is recommended that synovial fluid be sent for culture before
administration of steroids, as occasionally septic joints can
mimic gout. When polyarticular involvement is present, sys-
temic steroids work well for gouty attacks. Prophylaxis con-
sists of administration of NSAIDs or colchicine during the
weeks following the attack. It is necessary to administer
these for approximately 2—3 weeks in patients without obvi-
ous gouty tophi and possibly longer in those with greater
tissue involvement by urate crystals. The third approach,

hypouricemic therapy, is important in preventing long-term
damage to the joints, soft tissues, and kidneys, and in
avoiding continuous gouty attacks. Both allopurinol and
probenecid are effective in this regard, but only allopurinol is
indicated when the goal is the prevention of nephrolithiasis.
Allopurinol reduces serum uric acid levels and increases
uric acid excretion in the urine. Tophi usually clear within
6—12 months after the serum levels of uric acid are normalized
[27]. These drugs are taken on a lifelong basis. To continue
to manage the patients’ long-term disease process, medical
management approaches should be appropriate, including
encouraging patients to manage their weight, increase fluid
intake, have a low-purine diet, and desist from excessive
alcohol intake [3].
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Chapter 8
Lipomatosis

Uma Sundram

Key Points

* Lipomas are benign tumors composed of mature lipocytes.

e Lipomatosis is manifested by the deposition of multiple
lipomas.

e Lipomatosis can be seen in diffuse lipomatosis, multiple
symmetric lipomatosis (Madelung’s disease), adiposis
dolorosa, and familial multiple lipomatosis.

e Other inheritable disorders associated with lipomatosis
include Proteus syndrome and Bannayan—Zonana
syndrome.

Keywords Diffuse lipomatosis ¢ Multiple symmetric lipo-
matosis ¢ Adiposis dolorosa ® Familial multiple lipomatosis
* Proteus syndrome ¢ Bannayan—Zonana syndrome

8.1 Introduction

While lipomas are benign tumors composed of mature adi-
pocytes and are usually sporadic, in the setting of multiple
lesions there can be a hereditary component [1]. Common
lipomatoses include diffuse lipomatosis, familial multiple
lipomatosis, multiple symmetric lipomatosis (Madelung’s
disease), and adiposis dolorosa (Dercum’s disease).

8.2 Clinical and Pathologic Aspects
of Skin Involvement

8.2.1 Diffuse Lipomatosis

This entity is rare and is characterized by nonencapsulated
mature fat that involves subcutaneous tissues, muscle, skin,
fascia, and bone. It usually presents in childhood, before the
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age of 2, and can rarely be congenital. It has been seen in
association with tuberous sclerosis and poliomyelitis [2—4].
Diffuse lipomatosis usually involves a large portion of the
lower extremity or trunk, but the head and neck and upper
extremities (Fig. 8.1) can also be involved. The tumor can
progressively enlarge and show extension beyond its initial
area of presentation. Pelvic involvement may lead to urinary
tract, intestinal, and vena cava obstruction [5]. Histologically,
the adipocytes of diffuse lipomatosis are those of normal
adult-type adipose tissue with no nuclear pleomorphism or
other atypia (Fig. 8.2). This infiltration is often in the manner
of nevus lipomatosis superficialis, but the clinical presentation
is usually useful in excluding this interpretation.

Congenital infiltrating lipomatosis of the face is thought
to be a similar entity, namely, diffuse lipomatosis involving
only the face [6]. This entity differs from diffuse lipomatosis
in its congenital nature and constant association with under-
lying bone hypertrophy. Congenital infiltrating lipomatosis
of the face does not contain lipoblasts, which distinguishes
it from both lipoblastomatosis (which can be congenital)
and well-differentiated liposarcoma (which largely occurs
in adults).

8.2.2 Familial Multiple Lipomatosis

This entity has a variety of other names, including familial
multiple lipomas, multiple circumscribed lipomas, heredi-
tary multiple lipomas, and discrete lipomatosis. It is a rare
hereditary syndrome of multiple lipomas occurring in a par-
ticular distribution [7, 8]. The lesions often present in the
third decade of life, with a slight male predominance. The
inheritance is thought to be autosomal dominant with incom-
plete penetrance. The lesions are characterized by tender
nodules distributed in the forearms (Fig. 8.3a, b), trunk, and
thighs, and spare the scalp, face, neck, and shoulders (in con-
trast to diffuse lipomatosis and multiple symmetric lipoma-
tosis, respectively). The lesions are discrete, painless, mobile,
and have a fibrous capsule.
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8.2.3 Multiple Symmetric Lipomatosis

Also known as Madelung’s disease, this entity appears to be
more common in the regions around the Mediterranean Sea
[9]. Familial cases have been reported, but the disease is
largely sporadic. It usually begins in adulthood and affects
males more commonly than females. It is characterized by
symmetric accumulation of fatty tissue in the neck (Madelung’s
neck), shoulder girdle, and upper arms (Fig. 8.4a, b), and the
fat masses tend to be unencapsulated. An association with
alcohol has been proposed [10]. The entity has been described

Fig. 8.1 Diffuse lipomatosis

in early series by Otto Madelung as well as Pierre Emile
Launois and Raoul Bensaude [11]. In a more recent series
involving 19 male patients, two different types of multiple
symmetric lipomatosis have been described [9]. In MSL type
1, patients are typically underweight and the fatty tumors
appear to be circumscribed masses with atrophy of the under-
lying adipose tissue. In MSL type 2, the patients are over-
weight and the fatty tumors extensively involve the
subcutaneous layer and do not appear outwardly circum-
scribed. In both the types, the deposits are symmetric, and
the distal parts of the forearms and legs are uninvolved. In
this study, none of the patients presented with deep visceral
involvement, such as involvement of the pelvis or abdomen.

Rarely, mediastinal, tracheal, tongue, and pharyngeal
involvement have been reported [11]. Laryngeal involvement
is rare but can be striking [12]. Liver function test abnormalities

Fig. 8.2 Histopathology of diffuse lipomatosis showing normal adult-
type adipose tissue with no atypia

Fig. 8.3 Familial multiple lipomatosis. (a) Lipomas on the forearms. (b) Counterlateral lipomas in the same patients
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Fig. 8.4 Multiple symmetric lipomatosis in an alcoholic. (a) Symmetric accumulation of fatty tissue in the neck, face, and shoulder girdle.

(b) Pseudoathletic appearance

Fig. 8.5 Fat degeneration and fibrosis in adiposis dolorosa

are not uncommon, and polyneuropathies can also be docu-
mented. Many recent reports have demonstrated the associa-
tion of Madelung’s disease with metabolic abnormalities
such as hyperlipidemia, hyperuricemia, reduced glucose
intolerance, and renal tubular acidosis [9]. Disturbingly, it
has also been associated with occult upper airway malignant
tumors [10]. It is possible that this disease may be related to
a primary defect of lipid mobilization in adipose tissue [9] or
to excess lipid accumulation in functional defective embry-
onic brown adipose tissue [11]. Point mutations for mito-
chondrial DNA (codon 8344), which are important in alcohol
metabolism, have been detected in 28% of patients [13].

On histology, the lesional cells look like the adipocytes of
classic lipomas but tend to be a little smaller overall [11].

While initially the disorder was thought to be “benign,” it is
increasingly clearer that the dyspnea, dysphagia, and dys-
phonia associated with advanced disease, and the risk of neuro-
pathy that all patients have, justify removing the “benign”
moniker from this disease.

8.2.4 Adiposis Dolorosa (Dercum’s Disease)

Adiposis dolorosa (Dercum’s disease) was first described in
1892 and is characterized by progressive, painful, diffuse,
and circumscribed fatty tissues, generalized obesity in
women of menopausal age, weakness and frequent tendency
to fatigue, and mental phenomenon (i.e., emotional instabil-
ity, depression, epilepsy, and true dementia) [14]. The disor-
der is thought to be inherited in an autosomal dominant
fashion and has been associated with endocrine and lipid
metabolism dysfunction. The etiology and pathogenesis of
this rare condition is unknown. The lesions often deposit in
the pelvic girdle and thighs about the hips and knees. The
pain is thought to be due to neuritis obtained from stretching
of the peripheral nerves by the expanding lesions. On biopsy,
the lesion consists of an increase in adipose tissue associated
with increased vascularity, fibroblast proliferation and fat
degeneration, and necrosis (Fig. 8.5).
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8.2.5 Syndromes That Can Demonstrate
Multiple Lipomas

8.2.5.1 Proteus Syndrome

This complex syndrome is characterized by malformations
and overgrowth of various tissues. The disorder appears to
affect patients in a mosaic manner, which complicates
assessment and final diagnosis as presentation can be quite
variable [15, 16]. Common manifestations include the
presence of connective tissue and epidermal nevi, dispro-
portionate overgrowth of limbs or other body parts, dys-
regulated adipose tissue (including lipomatosis), specific
tumor formation, vascular malformations, and unusual
facial phenotypes. A subset of patients seems to have ger-
mline mutations of the PTEN tumor suppressor gene, the
susceptibility gene for Cowden disease and Bannayan—
Zonana syndrome [17].

8.2.5.2 Bannayan-Zonana Syndrome

This rare entity is known by multiple eponyms (i.e., Banayan—
Riley—Ruvalcaba syndrome) and belongs to the family of
hamartomatous polyposis syndromes, which also includes
Peutz—Jeghers syndrome, juvenile polyposis, and Cowden
disease. It is characterized by macrocephaly, subcutaneous
and visceral lipomas, and hemangiomas [18]. Other related
findings include intestinal polyposis and pigmented macules
on the penis. Inheritance is by autosomal dominant transmis-
sion, and a male predominance is also reported. Individuals
frequently present with developmental delay and hypotonia,
recognized during the first few years of life. As stated above,
Bannayan—Zonana syndrome and Cowden disease both have
mutations in the PTEN gene, a tumor suppressor gene located
on 10g23. There is clinical overlap between the two syn-
dromes as well, prompting some authors to believe that the
two disorders may represent points along the same spectrum
of disease [19].

8.3 Treatment and Prognosis

In diffuse lipomatosis, familial multiple lipomatosis, and
Madelung’s disease, surgical resection and liposuction have
been used effectively to reduce the lipomas, but complete
removal is not feasible usually due to the extensive nature of
the lipomas and (in the case of diffuse lipomatosis and
Madelung’s disease) their infiltrative propensity [9, 20].

Liposuction is particularly helpful for poor surgical candi-
dates. Unfortunately, recurrences are common after surgery.
Drug therapy is not effective. Dietary control is not thought
to be particularly helpful in decreasing the size of lipomas in
Madelung’s disease, but abstinence from alcohol may be
helpful in normalizing abnormal liver function. In adiposis
dolorosa, therapy is a combination of medical and surgical
approaches [14]. Lidocaine, steroids, oral mexiletine, and
amitryptyline have all been employed for relief of pain and
management of other clinical symptoms. The adipose tissue
can also be resected or removed via liposuction, as for other
lipomatoses.
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Chapter 9
Obesity

Jessica Linder, Amena Usmani, Maria Miteva, Camillo Ricordi, and Paolo Romanelli

Key Points

e Obesity has a profound impact on the development of
skin manifestations.

e Obesity causes abnormalities in skin barrier function,
sebaceous glands and sebum production, sweat glands,
lymphatics, collagen structure and function, wound
healing, microcirculation and macrocirculation, and sub-
cutaneous fat.

* Obesity is implicated in a wide spectrum of dermatologic
diseases including acanthosis nigricans, acrochordons,
hyperandrogenism, striae distensae, adiposis dolorosa and
fat redistribution, lymphedema, plantar hyperkeratosis,
bacterial and mycotic infections, hidradenitis suppurativa,
and psoriasis.

* Recognizing that obesity can both exacerbate and increase
the likelihood of many dermatological conditions will per-
mit earlier diagnosis and treatment of these conditions.

Keywords Obesity * Acanthosis nigricans * Acrochordons
* Hyperandrogenism ¢ Plantar hyperkeratosis

9.1 Introduction

Obesity has rapidly become an increasing problem in many
countries in which changes in the economy have led to more
sedentary lifestyles and consumption of high-calorie diets
[1]. Obesity affects all ages, genders, and ethnicities and has
many negative health effects. Obesity can be defined as a
pathologic state whereby there is too much adipose tissue for
the size of the body. The most widely used measurement of
obesity is the Body Mass Index (BMI), which is determined
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by dividing a person’s weight by their height squared (kg/m?).
Under current definitions, as adopted by the World Health
Organization, men and women are considered of normal
weight when they have a BMI less than 25, overweight when
they have a BMI between 25 and 29.9, and obese when they
have a BMI greater than 30.

Obesity is a risk factor for many diseases, including dia-
betes mellitus type II, coronary artery disease, hypertension,
hypercholesterolemia, osteoarthritis, sleep apnea, and chole-
lithiasis. Obesity is also associated with higher mortality in
many malignancies [2]. In addition to these widely appre-
ciated health consequences, obesity also negatively affects
the skin.

The abnormal function of leptin and its receptors in obese
individuals may play a role in the increased susceptibility to
many skin diseases. Leptin is a hormone secreted by adipo-
cytes and helps to regulate hunger via hypothalamic recep-
tors [3]. The leptin dysfunction seen in obese individual has
been implicated in vascular damages [4] and the development
of insulin resistance [5].

The proopiomelanocortin (POMC) gene also affects the
skin in obesity [6].

Obesity causes imbalances in normal skin physiology,
which contributes to the manifestation of disease. Obese
individuals have dysregulation of the skin’s barrier function
characterized by increased transepidermal water loss and
erythema [7], and alterations of the skin’s surface pH [8].
They have elevated levels of hormones such as androgen,
growth hormone, insulin, and insulin-like growth hormone
causing dysregulation of sebaceous glands and increase in
sebum production [9] and show increase in apocrine and
eccrine sweat gland activity due to the large amounts of sub-
cutaneous fat. Obesity alters the normal lymphatic flow,
leading to decreased tissue oxygenation and chronic inflam-
mation [10, 11] and also alters the microcirculation of the
skin leading to hypoperfusion and poor wound healing. This
may be due, in part, to the decreased collagen deposition in
the skin of obese individuals. Therefore, in the postoperative
period, obese patients are more likely to experience wound
dehiscence and infection [12].
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9.2 Clinical and Pathological Aspects
of Skin Manifestations

9.2.1 Acrochordons

Acrochordons (fibroepithelial polyps, skin tags) are flesh-
colored or brown, soft, pedunculated papules attached to the
skin by a thin fibrovascular stalk. They are commonly seen
on the neck, axillae, and groin of obese individuals (Fig. 9.1).
They are more common in females and are seen in up to 44%
of obese patients [13]. The incidence of acrochordons cor-
relates with the severity of obesity. Additionally, these lesions
are strongly associated with diabetes and insulin resistance.
Occasionally, acrochordons can cause pain due to local irri-
tation or twisting around the stalk, causing ischemia and
necrosis. When this occurs, patients may present complain-
ing of a skin tag that has rapidly darkened in color.

Histologically, the epidermis usually lacks rete ridges and
has few appendages (Fig. 9.2a). It can be slightly acanthotic
and resemble seborrheic keratosis. The dermis contains fine
collagen bundles but lacks adnexal structures. Often, there
are dilated blood vessels present (Fig. 9.2b). Adipocytes may
be present centrally; a subtype known as dermatolipoma
(fibroma molle, soft fibroma, lipofibroma) demonstrates
abundant adipocytes. An ischemic acrochordon may

Fig.9.1 Skin tags with acanthosis nigricans in an obese patient

demonstrate hyperkeratosis, acantholysis, fat necrosis, or
macrophage infiltration.

9.2.2 Adiposis Dolorosa

Adiposis dolorosa, or Dercum’s disease, is a rare condition
that commonly occurs in obese, middle-aged women. It is
characterized by multiple, bilateral, painful lipomas that
occur more commonly on the trunk and lower extremities,
especially around the knees. Other physical exam findings
may include hyperalgesia, acral swelling, bruising, and
telangiectasias. Patients usually have psychiatric problems
(see also Chap. 8). The cause is unknown, and diagnosis can
be confirmed by ultrasound (US) and Magnetic Resonance
Imaging (MRI) demonstrating diffuse lipomas in the areas
causing pain [14].

Histologically, the mature adipocytes of a lipoma are
slightly larger than normal adipocytes and vary in size and
shape. A sparse collagenous network is present, producing a
lobular pattern. Nuclei are uniform but occasional hyper-
chromatic nuclei may be present. Some cases of adiposis
dolorosa have demonstrated lesions similar to angiolipomas
which are characterized by a vascular component of greater
than 5% and are often painful. Adipocytes stain positive for
vimentin and S-100.

9.2.3 Hidradenitis Suppurativa

Hidradenitis suppurativa is a painful, chronic disease charac-
terized by folliculitis with abscesses, fistulas, and scarring. It
occurs in the apocrine gland-bearing skin of the axillae and
groin (Fig. 9.3). Hidradenitis suppurativa affects about 2% of
the population [15]. The majority of patients with hidradeni-
tis suppurativa are obese, which likely exacerbates the dis-
ease due to high shearing forces and elevated androgens [16].
Hidradenitis suppurativa is associated with nodulocystic
acne and dissecting cellulitis of the scalp, and together these
three diseases are known as the follicular occlusion triad.
Microscopic features of early lesions demonstrate follicular
plugging. Later on, folliculitis with extensive infiltration
of neutrophils, lymphocytes, and histiocytes is present
(Fig. 9.4a). As abscesses extend deeper into the subcutane-
ous tissue, sinuses lined with squamous epithelium develop
and can drain purulent material. This persistent fibro-
inflammatory state leads to extensive scarring of the dermis
and subcutis. A prominent foreign-body granulomatous reac-
tion may develop, with infiltration of lymphoid plasma cells
and giant cells surrounding fragments of keratin and hair;
granulomas may be seen in up to 25% of cases. Suppurative
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Fig.9.2 (a) Achrocordon. (b) Achrochordon with feeding vessels in the stalk

Fig. 9.3 Hidradenitis suppurativa with scar due to surgical treatment

inflammation of the apocrine glands is another pattern present
in the minority of cases (Fig. 9.4b).

9.2.4 Lymphedema

Lymphedema is commonly caused by radiation or surgery
and is exacerbated by obesity [17]. Lymphedema can also
occur secondary to the obesity itself and is seen in the lower
extremities (Fig. 9.5a,b) and/or large abdominal pannus of
extremely obese individuals. Lymphedema results from
impaired lymphatic return. Impaired lymphatic vessels are
unable to pump protein-rich lymphatic fluid into the circula-
tion, which leads to decreased blood flow, oxygenation, and
wound healing. Lymphedematous tissues are prone to fre-
quent bacterial infections and superimposed cellulitis.

Over time, the skin becomes thickened and fibrotic. In
chronic lymphedema, patients may develop hyperkeratosis

and papillomatosis of the epidermis, a condition known as
elephantiasis nostras verrucosa. A rare but serious complica-
tion of chronic lymphedema is development of angiosar-
coma, which has been described in the lower extremities and
abdominal wall of obese individuals with lymphedema.
Massive localized lymphedema is seen in morbidly obese
patients and is characterized by a large, ill-defined mass
within the skin.

Histologically, adipocytes and connective tissue septa are
separated by edema and neovascularization. The dilation of
lymphatic spaces can better be appreciated performing
immunohistochemical analysis with antibody D2-40 or
LYVE-1. The latter is particularly helpful in differentiating
lymphedema from lipedema (diffuse, painless, bilateral, and
symmetrical swelling of the thighs and lower legs in middle-
aged women) in which there is increased interspaces between
fat cells without dilation of blood vessels and lymphatics. In
elephantiasis nostra verrucosa, a marked irregular epidermal
hyperplasia with dermal fibrosis, lymphatic dilation, and
inflammatory infiltrate is seen (Fig. 9.6a,b).

9.2.5 Acanthosis Nigricans

Acanthosis nigricans is the most common skin manifestation
of obesity [11], and its incidence and severity tends to
increase with the degree of obesity. It is often considered a
marker for endocrine disease or malignancy. The pathogen-
esis of acanthosis nigricans is thought to be associated with
hyperinsulinemia. This excess insulin is then thought to
stimulate insulin-like growth factor (IGF) receptors, which
activate keratinocytes and dermal fibroblasts. It is character-
ized by hyperpigmented, velvety, hyperkeratotic plaques in
the axillae, neck, or groin (Fig. 9.1). Other less common
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Fig.9.5 (a) Lymphedema in obesity. (b) Histopathology of diffuse dermal lymphedema

locations include the elbows, knees, knuckles, scalp, and
umbilical areas [18].

Histopathology shows hyperkeratosis and papillomato-
sis. The hyperkeratosis is responsible for the hyperpig-
mented appearance of plaques. Between papillae, there are
valleys, which show acanthosis and hyperkeratosis. These
valleys are often filled with keratotic material. The epider-
mis is thinned at the tops and sides of the papillae (see also
Chap.2).

9.2.6 Strie Distensae

Striae distensae, often referred to as stretch marks, are most
commonly seen on the breasts, buttocks, thighs, and abdo-
men. Striae are more common in obese individuals, as well
as those with Cushing’s syndrome and pregnant women (see
also Chap. 1) [10]. The pathogenesis of striae distensae is
thought to involve an interplay between hormones, mechanical
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Fig. 9.6 Elephantiasis nostra verrucosa. (a) Marked irregular epidermal hyperplasia with dermal fibrosis. (b) Lymphatic dilation, fibrosis and

inflammatory infiltrate

stress, and the physical properties of the skin. Striae may be
regarded as a form of dermal scarring. It results from injury
to the dermal collagen, leading to synthesis of new collagen
in response to local stress [19].

The epidermis appears thin and flattened, with loss of the
rete ridge pattern on histopathological grounds. The dermis
is thinned, with dermal collagen bundles in a parallel array.
In the early phase, fragmented collagen bundles and edema
are seen with a mild (predominantly lymphocytic) perivascu-
lar infiltrate. In the chronic phase, there is an increase in the
number and thickness of elastic fibers highlightened by elas-
tic tissue stains, and elastin and fibrillin in the deep dermis
are parallel to the skin surface.

9.2.7 Hyperandrogenism

Adipose tissue is the site of peripheral synthesis of androgen
hormones. Thus obese individuals, particularly females, have
an increased rate of androgen production. In addition, obese
individuals commonly have hyperinsulinemia, which
increases the production of ovarian androgens [20]. This
excess insulin also acts to decrease the synthesis of sex hor-
mone binding globulins, effectively increasing the level of
free circulating testosterone.

Manifestations of cutaneous virilism include hirsutism,
acne vulgaris, male-pattern baldness, and hidradenitis sup-
purativa [11].

9.2.8 Plantar Hyperkeratosis

Plantar hyperkeratosis is a diffuse thickening of the stratum
corneum in a horseshoe pattern, affecting the heel (Fig. 9.7),

Fig. 9.7 Plantar hyperkeratosis in a horseshoe pattern, affecting the
heel of an obese patient

foot arch area, and plantar-medial aspect of the great toe at
the level of the interphalangeal join [10]. Plantar hyperkera-
tosis is the most common skin finding in obese individuals
who weighed 176% of ideal body weight or more and is
caused by mechanical alterations induced by excess weight
in obese individuals [21, 22]. The stratum corneum is thought
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to thicken in response to this trauma, which presents as thick
hyperorthokeratotic layer on histology.

9.2.9 Other Skin Manifestations

Obese patients are at increased risk for development of pres-
sure ulcers (Fig. 9.8) due to higher immobility and poor cir-
culation [23], chronic venous insufficiency (Fig. 9.9a,b) [24],
gout, and skin infections such as intertrigo. In fact, obese
patients have thicker skin folds and sweat more profusely,

due to excess subcutaneous fat, which increases both friction
and moisture. The rate of intertrigo rises linearly with severity
of obesity [13]. Another reason for the increased incidence of
intertrigo in obese patients is related to abnormal skin pH
of obese individuals as Candida hyphae grow best in an alka-
line pH. The prevalence of psoriasis is significantly higher
among obese patients than it is in the general population
[25]. Interestingly, there is also a higher prevalence of obesity
among patients with psoriasis leading to suggest that obe-
sity may actually be a consequence of psoriasis, rather than a
risk factor.

9.3 Treatment and Prognosis

Acrochordons are benign growths and are removed only for
cosmetic reasons. Theoretically, a lower rate of recurrence
could be seen in patients who achieve a better control of their
diabetes and overweight. However, once an achrocordon is
present, it does not seem to regress with weight loss [26].
Treatment is by scissor excision, electrodesiccation, or
cryotherapy.

Hidradenitis suppurativa is often chronic and relapsing.
It has a high degree of morbidity secondary to chronic pain
and pustular discharge. Squamous cell carcinoma is a rare
consequence in areas of chronic inflammation and scar-
ring. Hidradenitis suppurativa is very difficult to treat.
Treatment should include encouraging weight loss. Topical
steroids and antibiotics have been tried with minimal success.

Fig. 9.9 Venous ulcer. (a) Clusters of vessels, fibrosis, red blood cell extravasation. (b) Angiogenesis and aneurysmatic distortion of the super-
ficial capillary plexus
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Retinoids and systemic or intralesional steroids have had
variable results. Infliximab has been shown to be effective
[27]. However, only surgical excision of all apocrine
gland-bearing skin has been shown to effectively treat
hidradenitis suppurativa by altering the natural course of the
disease [16].

Lymphedema tends to be a chronic and progressive dis-
ease and patients usually require lifelong treatment.
Treatment consists of elevation, elastic stockings, and apply-
ing external compression devices [28]. Weight reduction is
extremely important in treatment because excess weight
decreases the benefit of therapy and worsens the lym-
phedema. Infection prevention is also important and is
accomplished by daily cleansing with mild soap, followed
by a moisturizer.

Treatment of striae distensae includes the application of
topical tretinion 0.1% cream early in the course of the dis-
ease. Topical tretinoin works by increasing the deposition of
collagen and number of fibroblasts. Laser therapy has also
shown to be effective in the treatment of striae. Early, ery-
thematous lesions respond best to 585-nm pulsed dye laser,
whereas late, hypopigmented scars respond better to the
308-nm excimer laser [29, 30].

Acanthosis nigricans can be managed by controlling
hyperinsulinemia. Weight loss and exercise are thus the best
treatment options. Metformin has been shown to be effective
[31]. Octreotide, which acts by reducing insulin secretion,
has also been shown to be effective. Topical antibiotics,
retinoids, and keratolytics may also be used for treatment,
with variable results.

Treatment of hyperandrogenism focuses mainly on con-
trolling insulin levels. Metformin therapy has been found to
lower insulin levels and possibly androgen levels as well.
Weight loss, antiandrogenic therapy, and oral contraceptives
may also be beneficial in the treatment of hyperandro-
genis. Thiazolidinediones may improve insulin resistance
and hyperandrogenism in women with polycystic ovarian
syndrome [32].
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Chapter 10
Porphyrias

Jaqueline M. Junkins-Hopkins

Key Points

e Porphyrias are a heterogeneous group of inherited and
acquired disorders that result from a deficiency of specific
enzymes involved in heme biosynthesis, resulting in accu-
mulation of porphyrins and/or porphyrin precursors.

e Porphyrias may have cutaneous or neurovisceral manifes-
tations, or both and may be further subdivided based on
the primary site in which the heme synthesis takes place —
erythropoietic and hepatic, or are classified based on
the presentation of acute or non-acute (cutaneous)
symptoms.

* The erythropoietic porphyrias include congenital erythro-
poietic porphyria (CEP) and erythropoietic protoporphyria
(EPP), while the hepatic porphyrias include acute inter-
mittent porphyria (AIP), &-aminolevulinic acid dehy-
dratase deficiency (ALA-D) porphyria, variegate por-
phyria (VP), porphyria cutanea tarda (PCT), hereditary
coproporphyria (HCP), and hepatoerythrocytic por-
phyria (HEP).

* The non-acute (cutaneous) porphyrias include PCT, EPP,
CEP, and HEP, and present with a spectrum of cutaneous
findings, due to a photosensitivity reaction to porphyrin in
the skin. VP and HCP are “mixed” porphyrias, and may
have cutaneous and noncutaneous presentations.

* The acute porphyrias (AIP, VP, HCP, ALA-D) present with
a wide variety of symptoms that mimic other disorders,
often causing a delay in the diagnosis. Cutaneous findings
in acute porphyria are only seen in VP and HCP, and are
similar to those of PCT.

e Acquired porphyria may be seen in association with lead
poisoning, alcoholism, chemicals such as hexachloroben-
zene, and hereditary tyrosenemia. Patients with hemochro-
matosis are susceptible to developing porphyria cutanea
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of Dermatology, Johns Hopkins Hospital, 600 North Wolfe Street
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tarda, and inheritance of at least one mutation of the HFE
gene makes one susceptible to getting PCT.

e Treatment of porphyria includes strict photoprotection
and avoidance of triggers. PCT responds to phlebotomy
and antimalarials.

Keywords Acute porphyrias ¢ Cutaneous porphyrias
¢ Porphyria cutanea tarda ¢ Erythropoietic protoporphyria

10.1 Introduction

Porphyrias are a heterogenous group of disorders that result
from a deficiency of one of eight specific enzymes involved
in heme biosynthesis, resulting in accumulation of porphy-
rins and/or porphyrin precursors [1-4]. Porphyrias may
have cutaneous or neurovisceral manifestations, or both.
Porphyrias may be further subdivided based on the primary
site in which the heme synthesis takes place — erythropoietic
and hepatic, or are classified based on the presentation of
acute or non-acute cutaneous symptoms [3-5]. There are
acquired forms of porphyria, associated with lead poison-
ing, alcoholism, and hereditary tyrosinemia [4]. In addition,
there is a very rare variant that is transient, and occurs
in neonates with hemolytic anemia, and is treated with
phototherapy.

Porphyrins were named for the Greek root for purple, and
the name is credited to a German medical student in 1874. It
has been proposed that notable historic people, including
King George III of England and Vincent van Gogh suffered
from porphyria. The photosensitivity, deforming scars, hyper-
pigmentation, hypertrichosis, and conspicuous incisors that
characterize patients with CEP may have led to the myths
about vampires and werewolves [4].

Each subtype of porphyrias has a characteristic biochemi-
cal profile, based on the enzymatic deficiency and subsequent
porphyrin metabolite accumulation (Fig. 10.1) [1-7].

A diagnosis of porphyria is ultimately made based on
documenting abnormally high porphyrin or porphyrin
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Heme biosynthesis
pathway and relationship
to porphyrias
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Fig. 10.1 Heme pathway porphyria

precursor levels in the urine, feces, and/or blood. In some
instances, overlapping clinical and biochemical features
require specialized assays to quantify these enzymatic levels,
and genetic analysis may be required to identify the typical
mutation (Fig. 10.1).

The acute episodes in porphyrias include abdominal pain,
neurological changes, and psychiatric disturbances, and are
seen in AIP, VP, HCP, and ALA-D.

Cutaneous manifestations of porphyria may be acute or
subacute to chronic. The acute flare pattern presents with
rapidly evolving painful and burning lesions with erythema
and edema shortly after sun exposure. This typically occurs
in EPP, but can occasionally occur in the other porphyrias.
The non-acute cutaneous manifestations include skin fragil-
ity with the development of tense blisters, erosions, and scars
occurring in the sun-exposed skin. This is seen in PCT, HCP,
VP, CEP, and HEP. The light sensitivity is attributed to
absorption by porphyrins of wavelengths in the Soret band
(400410 nm range), which converts porphyrin from its
ground state to a highly reactive excited state, which initiates
a cascade of inflammatory events. Only the porphyrins, not
the porphyrin precursors are photosensitizing. The more
lipophilic porphyrins, such as those in EPP, accumulate in
erythrocytes and endothelial lining of vessels, resulting in
consequences of vascular damage. The water-soluble uropor-
phyrins in PCT diffuse to the skin, in the upper dermis,
resulting in blistering [8].

Uroporphyrinogen
decarboxylase(PCT)

Hydroxymethylbilane

N Non-enzymatic

Uropophyrinogen Isomer |

U
Coproporphyrinogen |

ALA= aminolevulinic acid

ALAD= aminolevulinic acid dehydratase
AlIP= acute intermittent porphyria

CEP= congenital erythropoietic porphyria
PCT= porphyria cutanea tarda

HCP= hereditary coproporphyria

VP= Variegate porphyria

EPP= erythropoietic protoporphyria

10.2 Clinical and Pathological Aspects
of Skin Manifestations

The cutaneous porphyrias include: congenital erythropoietic
porphyria (CEP) (Giinther’s disease), porphyria cutanea
tarda, erythropoietic protoporphyria, and the so-called pseudo-
porphyria.

10.2.1 Congenital Erythropoietic
Porphyria (CEP)

CEP is a rare autosomal recessive disorder resulting from a
deficiency of uroporphyrinogen III synthase (URO—-synthase).
The URO-synthase gene is located to the chromosomal
region 10q. Multiple mutations have been described, includ-
ing C73R, which is seen in about a third of patients, and asso-
ciated with a more severe phenotype [6]. It is common in the
European patients, and is associated with severe disease. The
clinical presentation is variable, and ranges from disfig-
uring cutaneous manifestations and hemolysis to fetal death.
Patients develop photosensitivity-induced chronic recurrent
blisters, scarring, skin hyperfragility, sclerodermoid changes,
hemolytic anemia with splenomegaly, and massive porphyri-
nuria. CEP often first presents in infancy as pink or red urine,
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due to the massive porphyrinuria. Porphyrin deposition in the
dentine and enamel results in erythrodontia of the deciduous
teeth. Patients usually develop bullae within a day or two of
exposure to the sun. Recurrent eruptions can lead to mutilat-
ing deformities of the face, especially the nose and mouth,
and hands, and sclerodermoid thickening of the affected parts.
Other features of this disorder are hypertrichosis, patchy scar-
ring alopecia, nail changes, and ocular scleromalacia. If there
is ocular involvement, blindness can occur. Fluorescence with
a Woods lamp red reveals the characteristic red color of the
teeth, and also accentuates the urine color. The predominant
porphyrins found are uroporphyrins I and coproporphyrin I in
the urine, stool, plasma, and erythrocytes.

10.2.2 Porphyria Cutanea Tarda

Porphyria cutanea tarda (PCT) is the most common form of
porphyria in North America and Europe, with an incidence
of approximately 1 in 25,000 in the USA [4]. The disorder
results from a reduced activity of the fifth enzyme in heme
biosynthesis, uroporphyrinogen decarboxylase (URO-D).
There are two main forms of PCT: sporadic or acquired (type
I), in which the enzymatic defect is limited to the liver, and
familial (type II), where the defect is present in all tissues. In
a recently designated type III familial form, the URO-D is
deficient only in nonerythroid cells. Thus, patients with type
IIT will have normal blood levels of the enzyme, despite pre-
senting with classic disease and a positive family history.
Type 1, the acquired or sporadic form is the most com-
mon, with a male predominance, and onset in mid-life. It
results from inactivation of URO-D in the liver. More than
70% of cases in the past were associated with alcohol abuse

and liver damage. Iron overload, medications, estrogen therapy,
oral contraceptive pills, and exposure to polychlorinated aro-
matic hydrocarbons are triggering factors. Hepatitis C virus,
HIV [9], and lupus erythematosus have also been associated
with PCT [6].

Type 11, the familial form is inherited as an autosomal
dominant trait due to mutations in the URO-D gene, which
results in decreased URO-D to at least 50-60% of normal in
all tissues. The most common exogenous agent associated
with PCT is iron [9]. This may be related to the mutations in
the hemochromatosis HFE gene, especially C282Y and
H63D. Sixty percent of patients with PCT have at least one
mutation in the HFE gene. Patients with hemochromatosis
are four times more likely to acquire PCT than nonaffected
individuals [4, 10]. Other exogenous triggers include exces-
sive alcohol intake, childbirth, hemodialysis for chronic renal
failure, and exposure to ultraviolet radiation in tanning parlors.
The onset is earlier than the sporadic form.

In all forms of PCT, there is decreased activity of URO-D
[9]. The cutaneous changes are associated with photosensi-
tivity; thus are located primarily on the face, arms, and dorsal
hands. Blistering and hyperfragility result in erosions, hypo
and hyperpigmentation, scarring, and milia. When intact, the
blisters range from 0.5 to 3 cm in diameter. Blistering may
only be evident as circumscribed crusts or ulcers of unroofed
bullae, arising on the background of photo-damaged skin
with mottled brown-gray postinflammatory dyspigmentation
and milia ( Fig. 10.2a,b). Hypertrichosis of the periorbital
region and malar cheeks is classic (Fig. 10.3), but not always
seen. With chronic disease, sclerodermoid skin alterations
occur on the face, neck, thorax, and scalp. The latter may be
associated with patchy or diffuse alopecia. Patients with
PCT have an increased risk of developing hepatocellular
carcinoma [3].

Fig.10.2 Porphyria cutanea tarda (PCT). (a) Typical erosions and crusts on the dorsal hands and fingers, with mottled hyperpigmentation. (b) Crusts,

ulcers of de-roof bullae and milia
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Fig. 10.3 Hyperthicosis of the face in PCT

Fig. 10.4 Hemorrhagic crusts on the face in EPP

Laboratory findings in PCT show increased levels of
8-carboxyl porphyrin or uroporphyrin and 7-carboxyl por-
phyrin in the urine and plasma and increased levels of isoco-
proporphyrin in the feces.

10.2.3 Erythropoietic Protoporphyria

Erythropoietic protoporphyria (EPP) is the second most com-
mon type of cutaneous porphyria, with a prevalence that ranges

Fig. 10.5 Erythropoietic protoporphyria in a child with erythematous
plaques due to repeated sun exposure

from 1:75,000 to 1:200,000 [11]. The abnormal porphyrin
profile is due to defective ferrochelatase, the eight and last
enzyme in the heme biosynthetic pathway. The ferrochetalase
gene is on chromosome 18, encoded by the FECH gene. EPP
usually manifests in infancy or early childhood, prior to age 5.
Within minutes of sun exposure, there is acute stinging, burn-
ing, and pruritus, associated with erythema, urticarial plaques,
edema, and hemorrhagic crusts on the face (Fig. 10.4) (espe-
cially nose and cheeks), dorsal hands, and forearms (Fig. 10.5).
Symptoms may persist for hours to several days. With repeated
exposure to the sun, characteristic skin alterations ensue, and
include yellowish waxy leathery thickening of skin on the
face, the knuckles and metacarpophalangeal and interphalan-
geal joints, varioliform scarring of the nose, perioral furrows
and pseudo-rhagades, and pits or scars on the forehead, nose,
and cheeks. Blistering is very rare. Nail changes such as photo-
onycholysis have been described. EPP may coexist with lupus
erythematosus. There are no neurovisceral manifestations in
EPP, but a characteristic and rare occurrence is liver disease,
cholelithiasis, cirrhosis, and death from accumulation of pro-
toporphyrin in the hepatobiliary system [3].

This disorder has normal urinary porphyrins. There are
elevated levels of protoporphyrin in the feces, bile, erythrocytes,
and plasma. The erythrocytes may fluoresce red with Wood’s
lamp due to the increased protoporphyrin levels. Increased



10 Porphyrias

87

Fig. 10.6 Porphyria cutanea tarda (PCT). (a) Acral skin with subepidermal blister. (b) Noninflammatory subepidermal blister (H & E stain)

protoporphyrin in the stool also helps secure a diagnosis
of EPP.

10.2.4 Hepatoerythropoietic Porphyria

Hepatoerythropoietic porphyria (HEP) is the very rare recessive
homozygous variant of PCT, in which there is a profound defi-
ciency (<10% of normal activity) of uroporphyrinogen decar-
boxylase activity. HEP manifests in early childhood, often as
dark urine in the diapers. Severe photosensitivity results in blis-
ters, pruritus, hyperpigmentation, and sclerodermoid scarring.
Hypertrichosis,ectropion, erythrodontia, and splenomegaly are
also seen. There may be neurovisceral symptoms. Clinically,
the patients are similar to CEP, although the enzymatic deficiency
of URO-D is similar to PCT, and results in a marked increase of
uroporphyrinogen and 7-carboxyporphyrin in the urine and iso-
coproporphyrin in the feces. In contrast to PCT, zinc protopor-
phyin may be detected in the erythrocytes [6].

10.2.5 Pseudoporphyria

Pseudoporphyria is usually due to medications. Clinically, it
mimics PCT with blisters and hyperfragility of the dorsal
hand and neck, but with normal porphyrin and enzyme lev-
els. The lesions may develop from 1 week to several months
after commencement of a drug, especially nonsteroidal
antiinflammatory agents [12, 13]. Drugs implicated include
naproxen, tetracyclines, sulfonamides, furosemide, nalidixic
acid, dapsone, pyridoxin, isotretinoin, pravastatin, oxapro-
zin, mefenamic acid, nabumetone, pyridoxine, chlorthali-
done, flutamide, and etretinate. Approximately 4-7% of patients
with end-stage renal disease undergoing hemodialysis

Fig. 10.7 PCT with festooning (H & E stain)

develop PCT-like cutaneous symptoms, with normal por-
phyrin levels, and this has been termed pseudoporphyria of
end-stage renal disease or bullous dermatosis of hemodialy-
sis. This may be extensive, mimicking toxic epidermal
necrolysis [13]. Some cases have been reported after tanning
bed exposure.

10.2.6 Histologic Features

The porphyrias are similar, but may differ in severity. The acute
cutaneous phototoxicity reactions histologically show endothe-
lial cell damage, infiltration of neutrophils, and mast cell degran-
ulation [6]. Blisters of PCT and similar clinical phenotypes
present as cell-poor subepidermal bullae (Fig. 10.6a,b) with
projection of dermal papillae into the blister cavity, also referred
to as “festooning” (Fig. 10.7). These prominent dermal papillae
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results from periodic acid Schiff (PAS)-positive eosinophilic
material, mostly representing reduplicated basal lamina, in and
around small vessels in the upper dermis (Fig. 10.8a,b). This
vessel wall thickening can be seen in biopsies of non-blistered
skin as well (Fig. 10.8c). Elongated and segmented eosinophilic
PAS-positive material attached to the roof of the blister has
been referred to as “caterpillar bodies.” (Fig. 10.9a,b) These
are also positive for type IV collagen. These have been found to
be a specific feature of PCT, with a specificity of 98%, but pres-
ent in less than half of cases, with a sensitivity of 43% [14].
The dermis often shows solar elastosis. Classically,
there is no or very sparse inflammation, and hemorrhage
may be seen. In severe cases of cutaneous porphyrias, such
as CEP, the perivascular deposits are extensive in the papil-
lary dermis, and coalesce with those of adjoining capillar-
ies. The deposits form thick cuffs around the vessels,
narrowing their lumens. The changes may simulate amy-
loid, but the deposits are negative for Congo red. Biopsies
of EPP show vacuolization of epidermal keratinocytes, and

similar changes in the endothelial cells may be associated
with lysis of these cells. In EPP, there is also massive depo-
sition of PAS positive homogeneous perivascular material
in addition to concentric reduplicated basal lamina, which
corresponds on electron microscopy to homogenous and
electron dense material, distinct from basal lamina [15].
Immunohistochemistry demonstrates collagen IV and
laminin in the basal membrane of the vessels. In EPP,
serum amyloid P protein, and kappa and lambda light
chains have been demonstrated in the amorphous material.
These amorphous deposits help to distinguish EPP from
VP and PCT [15].

Direct immunofluorescence (DIF) demonstrates IgG in
the thickened vessels. This vascular staining pattern is thick
and donut-like around the vessels (Fig. 10.10). Using immu-
nofluorescence mapping, type IV collagen and laminin can
be demonstrated at the dermoepidermal junction in the floor
of the bulla in PCT. The findings are identical in porphyria
and pseudoporphyria.

Fig. 10.8 PCT. (a) Thickened vessels (H & E stain). (b) Vessel wall thickening in nonblistered skin (PAS stain). (¢) PAS Positive vessels
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Fig. 10.9 PCT. (a) Caterpillar bodies. (b) Close-up of caterpillar bodies

Fig. 10.10 PCT. Direct immunofluorescence showing vascular staining
pattern

10.3 Treatment and Prognosis

The prognosis depends on the subtype of porphyria. CEP and
EPP have the worst prognoses of the cutaneous porphyrias.
CEP has a severe clinical course fraught with mutilating skin
and cartilaginous changes and hemolytic anemia. EPP
patients are at risk of fatal liver disease and cirrhosis. Patients
with PCT and many of the other porphyrias are at risk of
developing hepatocellular carcinoma; thus, they should be
monitored with liver function tests.

The mainstay in management in all of the porphyrias is
strict photoprotection, including protective clothing and use
of opaque sunblockers, and avoidance of the triggers such as
alcohol ingestion, estrogens, iron overload, polychlorinated
hydrocarbons, and various medications, such as sulfon-
amides, calcium channel blockers, anti seizure medications,
diclonfenac, rifampin.

In patients with PCT, phlebotomy and antimalarials are
additional common treatment options [3, 6]. These treat-
ments are not helpful in the PCT-like manifestations seen in
VP and HCP. In patients with PCT related to hepatitis virus
C, treatment of the hepatitis with interferon-o and ribavirin
may improve PCT. In patients with PCT and AIDS, improve-
ment of PCT has been reported following treatment with
antiretroviral agents.

For patients with EPP, the immediate symptoms may be
relieved with cold compresses applied to the affected area.
Beta-carotene may be helpful [6].

Patients with drug-induced pseudoporphyria clear within
a few weeks of discontinuing the offending medication;
however, this response may be delayed for several months in
the pediatric population [12].
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Chapter 11
Hemochromatosis

Aurora Parodi and Franco Rongioletti

Key Points

e Hemochromatosis is an iron-overload syndrome that
includes a hereditary and an acquired form

* The main cutaneous manifestations are a brownish bronze
to slate gray hyperpigmentation due to hemosiderin depo-
sition, hair loss most commonly involving the pubic
region, koilonychias, icthyosiform alterations, and gener-
alized pruritus

* Hyperpigmentation is a very important diagnostic sign, as
early treatment with phlebotomy and chelating agents
improve the prognosis significantly and even reverses the
systemic and skin manifestations

Keywords Hereditary hemochromatosis ® Acquired hemo-
chromatosis * Iron-overload syndrome ¢ Skin hyperpig-
mentation

11.1 Introduction

Iron-overload disorders are characterized by an excessive
accumulation of iron in various organs. This condition can
develop either from a genetic defect in the regulation of intes-
tinal iron absorption (hereditary hemochromatosis) or from a
consequence of transfusional, parenteral, or dietary iron over-
load (acquired or secondary hemochromatosis) [1, 2].

11.2 Clinical and Pathological Aspects
of Skin Manifestations

Hereditary hemochromatosis (HH) is usually inherited in
an autosomal recessive manner and is most prevalent in
white individuals of European descent. It is characterized
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by a genetic predisposition to an increased absorption of
enteral iron with a consequent increased iron level in the
blood [3]. Transferrin saturation and ferritin concentration
are raised. Five major categories are considered: HFE-
related or typel hemochromatosis (adult hemochromato-
sis), which is the most important one, and four rarer diseases
which are type 2 (A and B) hemochromatosis (juvenile
hemochromatosis), type 3 hemochromatosis (transferrin
receptor 2 hemochromatosis), type 4 (A and B) hemochro-
matosis (ferroportin disease), and a (hypo)ceruloplasmine-
mia. Adult HH type 1 results from a biallele mutation in the
gene HFE that encodes an atypical MHC class I protein.
The symptoms begin in the fourth or fifth decades of life
after sufficient iron storage. The majority of these patients
carry a unique missense mutation (C282Y) that alters the
protein designated HFE. A liver disease with hyperamin-
otransferasemia (45-75%) and hepatic iron overload (25—
50%), cardiac disease, and endocrine disease with diabetes
mellitus (30-65%), loss of libido, amenorrhea, and impo-
tence are typical systemic symptoms. Adult HH is more
severe in men since menstruation and pregnancies usually
reduce the iron overload in premenopausal women.
Hemochromatosis may cause cardiovascular, rheumatolo-
gical, and psychiatric symptoms including depression, dis-
orientation, or memory problems. Heavy alcohol consumption
accentuates the clinical expression of hemochromatosis
[4, 5]. Ernest Hemingway, who was known to be a heavy
drinker, is reported to have developed hemochromatosis in
the years prior to his suicide [6].

The main skin manifestation includes a brownish bronze
to slate gray hyperpigmentation secondary to hemosiderin
deposition, seen in more than 90% of patients. In pigmented
skin, the discoloration is brown to black. It is one of the earli-
est sign of the disease and is more pronounced on sun-
exposed skin, particularly on the face (Fig. 11.1) and the
hands (Fig. 11.2). External genital pigmentation is seen in
one third of patients, while hyperpigmentation of flexural
folds, scars, and nipple areolas are present in one fifth of
cases. Hyperpigmentation often increases during exacerba-
tions and regresses with therapy [3, 7]. Generalized pruritus
is a rare presenting sign [8].
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Fig. 11.1 Diffuse skin hyperpigmentation
hemochromatosis

in a patient with

Fig. 11.2 Hyperpigmentation of the hands in hemochromatosis com-
pared with normal hand (courtesy of Kenneth E. Greer, Charlottesville,
VA, USA)

Histopathology shows increased melanin within the epi-
dermal basal layers and papillary dermal macrophages con-
taining hemosiderin around the blood vessels (Fig. 11.3) and
within the basement membrane zone of sweat glands and the
connective tissue cells surrounding them. An iron stain, such
as Perl’s stain, is used to detect deposits of hemosiderin,
which stain as blue-green granules (Fig. 11.4). Siderosis
around eccrine glands may be specific for idiopathic hemo-
chromatosis. Skin biopsy should not be performed on the
legs because iron deposition in that area may be due to
venous stasis.

The cutaneous hyperpigmentation in patients with HH
should be differentiated from drug-induced hyperpigmenta-
tion (see also Chap. 22), actinic reticuloid, Addison dis-
ease (see also Chap. 1), argyria, and postinflammatory
hyperpigmentation.

Fig. 11.3 Histopathology of HH shows increased melanin within the
epidermal basal layers, and papillary dermal macrophages containing
hemosiderin around the blood vessels
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Fig. 11.4 Iron dermal deposition in hemochromatosis (Perl’s stain)

Other symptoms of HH are skin atrophy on the anterior
surface of the legs (40%), hair loss (62%) most commonly
involving the pubic region, koilonychias (50%), icthyosiform
alterations (46%), and generalized pruritus resistant to anti-
histamine treatment. HH can be associated with porphyria
cutanea tarda. This may cause fragility and blistering of the
skin, especially on the backs of the hands.

Secondary iron-overload syndromes also called acquired
hemochromatosis occur as a long-term complication of
repeated blood transfusions in the context of thalassemia
major in children or in myelodysplastic syndromes and
leukemias. Hyperpigmentation and pruritus are the most
frequent skin symptoms.
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11.3 Treatment and Prognosis

When diagnosis is made before organ damage occurs,
treatment can prevent manifestations of the disease. Skin
pigmentation and some cardiac damage may reverse on
depletion of iron stores, but liver and endocrine damage
are rarely reversible [9]. Phlebotomy is the treatment of
choice for HH and should be started when ferritin levels
reach 300 mecg/L in men or 200 in nonpregnant premeno-
pausal woman. It is usually done at weekly intervals
until ferritin is reduced below 50 mcg/L. In the mainte-
nance phase, one to six venisections per year are usually
needed to maintain adequate iron balance. The frequency
is determined by the level of ferritin, which should be
lower than 50 mcg/mL [10]. Limiting intake of alcohol,
vitamin C (that increases iron absorption in the gut), and
red meat is recommended. Increasing intake of sub-
stances that inhibit iron absorption such as tea, foods
containing oxalic and phytic acids (for example spinach)
and calcium are also helpful.
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Chapter 12
Metabolic Syndrome in Psoriasis

Paolo Gisondi and Giampiero Girolomoni

Key Points

e Chronic plaque psoriasis is frequently associated with
cardio-metabolic disorders including myocardial infarc-
tion, stroke, hypertension, diabetes, obesity, dyslipidae-
mia, metabolic syndrome and non-alcoholic fatty liver
disease.

e Common genetic traits, unhealthy lifestyle behaviours as
well as common inflammatory mechanisms, such as ele-
vated levels of multifunctional cytokines (i.e. IL-6,
TNF-a) may underlie the development of psoriasis and
cardio-metabolic comorbidities.

* The metabolic syndrome is a constellation of metabolic
changes which collectively confer an inflammatory and
pro-thrombotic state and is significantly more common in
psoriatic patients than in the general population after the
age of 40 years.

e Patients with moderate to severe psoriasis should be
treated promptly and effectively and should also be encour-
aged to drastically correct their modifiable cardio-vascular
risk factors, in particular, obesity and smoking habit.

Keywords Chronic plaque psoriasis ¢ Co-morbidities

* Psoriatic arthritis

12.1 Introduction

Psoriasis is a chronic inflammatory, immune-mediated skin
disease, which affects 2-3% of the general population [1].
Recent evidence indicates that psoriasis and psoriatic arthri-
tis are frequently associated with cardio-metabolic diseases
including myocardial infarction, stroke, hypertension, diabe-
tes, obesity, dyslipidaemia, metabolic syndrome, and non-
alcoholic fatty liver disease [2—10]. The association between
psoriasis and comorbidities is complex as the contributing
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mechanisms are largely unknown. Some common genetic
traits as well as common inflammatory mechanisms, in par-
ticular, elevated levels of multifunctional cytokines such as
TNF-a and IL-6, may underlie the development of psoriasis
and cardiometabolic co-morbidities. In addition, one could
speculate that impaired psoriasis-related quality of life may
lead to unhealthy lifestyle behaviours such as smoking, alco-
hol consumption, decreased physical activity, and obesity,
which are independent risk factors for cardiovascular dis-
eases [11-13]. The presence of co-morbidities has important
implications in the global approach to patients with psoria-
sis. Traditional systemic anti-psoriatic agents could nega-
tively affect cardiometabolic co-morbidities and may have
important interactions with drugs commonly used by psoria-
sis patients. In contrast, the recent findings that the risk of
myocardial infarction is markedly reduced in rheumatoid
arthritis patients who respond to anti-TNF-a therapy com-
pared with non-responders support the hypothesis that the
anti-inflammatory effect of TNF-a blockers might reduce the
cardiovascular risk potentially, also in psoriasis patients [14].
Finally, patients with moderate to severe psoriasis should be
treated promptly and effectively and should also be encour-
aged to drastically correct their modifiable cardio-vascular
risk factors, in particular, obesity and smoking habit.

12.2 Clinical and Pathological Aspects
of Metabolic Syndrome in Psoriasis

The metabolic syndrome is a constellation of metabolic
changes, the most important of which is the insulin resis-
tance, which confers a higher pro-inflammatory and pro-
thrombotic risk [15]. The most widely accepted criteria for
metabolic syndrome definition are issued by the Adult
Treatment Panel III, which defines it as the presence of at
least three of the following conditions: abdominal obesity
[waist circumference >102 cm (40 in.) men; >88 cm (35 in.)
women], elevated serum triglycerides [>150 mg/dl
(1.7 mmol/l) or under treatment], low HDL cholesterol [men
<40 mg/dl (1 mmol/l); women <50 mg/dl (1.3 mmol/l) or
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under treatment], elevated blood pressure (>130/85 mmHg
or under treatment), and an elevated fasting glucose
(>110 mg/dl or under treatment) [16]. Metabolic syndrome
is significantly found to be more common in psoriatic patients
than in controls (30.1% vs. 20.6%) after the age of 40 years.
Psoriatic patients also had a higher prevalence of hypertrig-
lyceridaemia and abdominal obesity, whereas hyperglycae-
mia, arterial hypertension, and high-density lipoprotein
cholesterol plasma levels were similar [17]. Although psoria-
sis patients were more frequently smokers, the association of
psoriasis with metabolic syndrome was independent of
smoking.

There was no correlation between severity of psoriasis
and prevalence of metabolic syndrome. However, psoriatic
patients with metabolic syndrome are usually older and have
a longer disease duration compared with psoriatic patients
without metabolic syndrome. When looking at individual
components of the metabolic syndrome, only hypertriglyc-
eridaemia and abdominal obesity were more significantly
prevalentin patients with psoriasis than in controls (Fig. 12.1).
In a German study, hospitalised psoriasis patients were found
to have increased prevalence of metabolic syndrome com-
pared with hospitalised melanoma patients [18].

Non-alcoholic fatty liver disease (NAFLD) is now
regarded as the hepatic manifestation of the metabolic syn-
drome, as it is largely dependent on the underlying insulin
resistance state. NAFLD includes a spectrum of conditions
ranging from simple fatty liver, which is relatively benign, to
non-alcoholic steato-hepatitis (NASH), which can give rise
to cirrhosis. Considering that metabolic syndrome is associ-
ated with both psoriasis and NAFLD, it is likely that both enti-
ties could coexist in the same patients. Indeed, the frequency

Fig. 12.1
syndrome

Abdominal obesity in a patient with psoriasis and metabolic

Fig. 12.2 Psoriatic dactylitis in a patient with metabolic syndrome

of NAFLD in patients with psoriasis is found remarkably
greater than that in controls (47% vs. 28%; p<0.0001) [19].
Moreover, NAFLD is associated with the severity of psoria-
sis, independent of potential confounders such as age, gender,
BMLI, psoriasis duration, and alcohol consumption. NAFLD
was unrelated to psoriasis severity, but logistic regression
analysis revealed that psoriatic patients with NAFLD are
much more likely to have psoriatic arthritis (Fig. 12.2).
Interestingly, psoriatic patients with NAFLD also had a signifi-
cantly higher mean AST/ALT ratio and a higher non-invasive
fibrosis scores compared with controls with NAFLD not
associated to psoriasis.

Histopathologically, there does not seem to be any differ-
ences between psoriasis in patients with metabolic syndrome
(Fig. 12.3) and psoriasis vulgaris in patients without meta-
bolic syndrome; however, no specific studies have been
published on this topic.

12.3 Treatment and Prognosis

Systemic treatments for psoriasis including methotrexate,
cyclosporine, retinoids, and biologics may contribute either
to reduce or to increase the cardiovascular risk. Indeed, it has
been reported that American veterans affected by psoriasis,
psoriatic arthritis, and rheumatoid arthritis treated with mod-
erate doses of methotrexate have a reduced risk for major
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Fig.12.3 Typical histological features in a psoriatic patient with meta-
bolic syndrome with parakeratosis, reduced granular layer, regular
acanthosis, vascular dilatation with superficial perivascular infiltrate

cardiovascular events compared to non-treated patients [20].
This effect is possibly attributable to the anti-inflammatory
effects of the drug. On the other hand, methotrexate use can
induce hyperhomocysteinaemia, which is an established risk
factor for both arterial and venous thrombosis. Moreover,
methotrexate should be chosen with caution in cases of over-
weight patients, high alcohol consumption, diabetes melli-
tus, or viral hepatitis due to the increased risk of developing
liver fibrosis [21]. The presence of fatty liver, which is highly
prevalent in patients with psoriasis, should be taken into con-
sideration when choosing therapy, as acitretin and metho-
trexate are potentially hepato-toxic and consequently could
favour the progression from simple steatosis to fibrosis and
even cirrhosis. Concerning cyclosporine, the drug can induce
or worsen arterial hypertension, alter glucose tolerance, and/
or interfere with fatty acid metabolism favouring hyperlipae-
mia [22]. Pharmacological treatment of dyslipidaemia in
psoriasis patients needs attention as statins could favour
myolysis when associated with cyclosporine or retinoids.
Also, retinoids may increase serum cholesterol and triglycer-
ides [23]. The occurrence of hypertriglyceridaemia and
hypercholesterolaemia has been occasionally reported also
in patients treated with anti-TNF-a agents, as well as incre-
ment of liver transaminases, whereas a true hepatitis has
been a more rare but established event [24—-26]. In addition,
anti-TNF-o. agents may increase body weight in patients
with psoriasis and Crohn’s disease [27-29].

Lifestyle modifications, including a low-calorie diet, may
supplement the pharmacological treatment of obese psoriasis
patients. Indeed, a moderate weight loss (i.e. 5-10% of body
weight) increases the responsiveness of obese patients with
moderate to severe chronic plaque psoriasis to low doses
cyclosporine [30]. Weight loss through calorie restriction
decreases insulin, leptin, C-reactive protein, and MCP-1
levels, and increases adiponectin levels resulting in an anti-
inflammatory effect.

Although controversy still exists, the recent findings that
the risk of myocardial infarction is markedly reduced at
6 months in rheumatoid arthritis patients who respond to
anti-TNF-o therapy compared with non-responders sup-
port the hypothesis that anti-inflammatory effect of TNF-o
blockers might improve the cardiovascular risk [31]. In
particular, anti-TNF-a treatment has been shown to improve
endothelial function, as well as reduce C-reactive protein
serum levels in patients with rheumatoid arthritis [32].
Whether this effect could be present and relevant in reduc-
ing thrombotic events also in psoriasis patients need to be
investigated.
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Chapter 13
Acquired Nutritional Deficiencies

Martina Montinari, Aurora Parodi, and Franco Rongioletti

Key Points

* Alcoholism, several gastrointestinal diseases, intestinal
bypass procedures, psychiatric disturbances such as
anorexia nervosa, restrictive diets, long-term tube feed-
ing, and perceived or real food allergy may lead to
acquired nutritional deficiency in developed nations.

e Cutaneous changes occur in deficiency states of many
nutritional elements such as vitamin C, zinc, niacin, iron,
retinol, protein-energy, vitamin B12, vitamin K, biotin,
riboflavin, pyridoxine, essential fatty acids.

* Skin manifestations are the diagnostic clue in scurvy,
acrodermatitis enteropathica, and pellagra.

e Although not strictly specific and pathognomonic, oral
mucosal alterations such as glossitis and cheilitis associ-
ated with hair and nail changes are extremely common in
iron and vitamin deficiencies.

* Nutritional supplementation induces complete regression
of systemic and skin symptoms.

Keywords Scurvy ¢ Acquired acrodermatitis enteropathica
 Pellagra ¢ Iron deficiency ¢ Skin manifestations ¢ Oral
alterations

13.1 Introduction

Nutritional deficiencies are uncommon in developed nations.
However, alcoholism, several gastrointestinal diseases (such
as Crohn’s disease or celiac disease), intestinal bypass proce-
dures, psychiatric disturbances such as anorexia nervosa,
restrictive diets, long-term tube feeding, and perceived or
real food allergy may lead to lack or malabsorption of vari-
ous micronutrients, proteins, and vitamins. The skin is com-
monly affected and may be the presenting sign of nutritional
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deficiency disorders, especially those caused by deficiency
of vitamin C (scurvy), zinc (acrodermatitis enteropathica),
and niacin (pellagra).

Iron deficiency is the result of inadequate absorption in
conditions of poor availability, excessive antacid therapy,
excess dietary bran, tannin, phytates or starch, competition
from other metals, bowel resection, celiac disease, chronic
inflammatory bowel diseases, intrinsic enterocyte defects, or
is due to increased blood loss through the gastrointestinal
tract, trauma, or large vascular malformations [1]. Iron defi-
ciency is also present in chronic inflammatory diseases. In
chronic diseases, iron is plentiful in bone marrow mac-
rophages, but this iron is not available to erythroid precur-
sors. New evidence suggests that the syndrome is the result
of the body’s production of hepcidin, a master regulator of
human iron metabolism. Hepcidin is produced by the liver in
response to inflammatory cytokines, in particular IL-6 [2].
When iron stores are depleted, the iron saturation of transfer-
rin decreases and patients begin to show evidence of iron-
deficient erythropoiesis with microcytic anemia.

13.2 Clinical and Pathological Aspects
of Skin Manifestations

13.2.1 Scurvy

Scurvy occurs as a consequence of decreased vitamin C con-
sumption or absorption. Though scurvy is a very rare dis-
ease, it still occurs in some patients such as elderly people,
alcoholics, or those who live on a diet devoid of fresh fruits
and vegetables, even in industrialized societies. Similarly,
infants or children who are on special or poor diets for
any economic or social reasons may be prone to scurvy.
Historically, scurvy was the result of long sea voyages, where
sailors did not bring along enough foods with vitamin C [3].
Vitamin C or ascorbic acid is a hydrosoluble vitamin derived
from glucose metabolism [4]. It acts as a reducing agent
required for synthesis of collagen fibers through hydroxyla-
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tion of proline and lysine. Some tissues such as skin, gums,
mucous membranes, and bones contain a greater concentration
of collagen and thus are more susceptible to deficiencies.
Ascorbic acid also protects the body against damage caused
by the free radicals. Humans cannot synthesize ascorbic acid
and can obtain daily requirements primarily from natural
sources, such as citrus fruits and some vegetables. The cur-
rent recommendation of daily intake of vitamin C is 90 mg/
day for men and 75 mg/day for women. Patients with chronic
diseases, such as cancer or diabetes, or those who smoke
need higher doses in their usual diet. Clinical manifestations
of scurvy can be seen within 8—12 weeks of irregular or inad-
equate intake.

Presentation varies by individual. Early stages are often
characterized by malaise, appetite loss, poor weight gain,
and diarrhea. One to 3 months of inadequate intake can lead
to anemia with congestive heart failure, myalgias, bone pain
with tenderness and discomfort in legs, easy bruising, swell-
ing over long bones, rapid breathing, fever, and mood
changes. As the disease progresses, symptoms become more
severe and life threatening; common manifestations include
generalized edema, severe jaundice, hemolysis, acute spon-
taneous bleeding, proptosis of the eyeball, costochondral
beading, neuropathy, convulsions, and death.

Scurvy causes changes in the skin as a result of faulty col-
lagen synthesis [3]. Classic changes on the legs and buttocks,
where hydrostatic pressure is greatest, are hyperkeratotic
papules, corkscrew hairs, and perifollicular hemorrhages
(Fig. 13.1). Petechiae evolving into confluent plaques, into
large ecchymoses and even hemorrhagic pseudovasculitis
may occur on the lower legs due to blood-vessel fragility.
The nails may develop splinter hemorrhages. Alopecia may
occur as a result of defective disulfide bonding. Because of
defective collagen production, wounds heal poorly and even
old scars can break down. Sjogren-like symptoms have also
been noted. Patients with scurvy also develop oral complica-
tions. The gums often bleed with minor trauma, becoming

Fig. 13.1
scurvy

Perifollicular hemorrhages on the legs in a vegetarian with

Fig. 13.2 Histopathology of a follicular lesion in scurvy showing
dilatation and keratin plugging of the infundibular ostium (HE stain)

red, smooth, swollen, and shiny. Eventually, the gums may
retreat or become necrotic. As alveolar bone absorption
occurs, tooth loss may occur.

Biopsy of a follicular lesion typically shows dilatation
and keratin plugging of the infundibular ostium and disrup-
tion of the hair follicle (Fig. 13.2). Biopsy of purpuric lesions
shows extravasation of red cells in the perifollicular dermis
with no vasculitis [5, 6].

13.2.2 Acquired Acrodermatitis
Enteropathica (Dermatitis
Associated with Zinc Deficiency)

Acrodermatitis enteropathica (AE) is a rare genetic or
acquired disorder of hypozincemia caused by impaired intes-
tinal absorption of zinc or by reduced consumption of the
mineral [7]. Acquired AE has been reported in numerous
conditions like anorexia nervosa, alcoholism, inflammatory
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bowel disease, total parenteral nutrition, defect of mammary
zinc secretion (lactogenic AE), sprue, and other intestinal
malabsorption syndromes.

Zinc is one of the most important trace elements vital to
humans, playing a key role in the formation and maintenance
of all tissues including the skin. It is present in nuts, whole
grains, leafy vegetables and shellfish. Zinc deficiency mani-
fests itself with the clinical triad of: (1) skin lesions with
localization around the body orifices and on the extremities,
(2) alopecia, and (3) diarrhea or other obscure gastrointesti-
nal dysfunctions.

The skin lesions are characterized by eczematous scaly
plaques (Figs. 13.3 and 13.4) which can develop into vesicu-
lar, bullous (Fig. 13.5), or pustular lesions. The lesions
involve the extremities and periorificial areas, including the
anogenital region (Fig. 13.6a, b). Secondary infection with
bacteria and Candida albicans occurs. Angular cheilitis is a
common early manifestation (Fig. 13.7) followed closely by
paronychia. In the absence of treatment, skin lesions slowly
evolve into erosions and patients develop generalized alopecia
and diarrhea. Hair shafts have been reported to display alter-
nating dark and bright bands on polarized light microscopy
[8]. Patients with advanced disease also exhibit poor wound
healing, anemia, photophobia, hypogeusia, anorexia, and
hypogonadism [9].

Fig. 13.3 Eczematous scaly plaques on the face in acrodermatitis
enteropathica due to alcoholism

Fig. 13.4 Acrodermatitis enteropathica of the face due to severe long-
standing inflammatory bowel disease. Note perioral involvement

Fig.13.5 Vesicular and bullous lesions in acrodermatitis enteropathica
due to alcoholism

Chronic lesions of AE display a psoriasiform pattern with
accompanying nail dystrophy, and the differential diagnosis
with psoriasis is difficult.

The histopathologic features of AE, pellagra, and necro-
Iytic migratory erythema are generally regarded as indistin-
guishable from one another [9]. The most relevant microscopic
clue is the presence of “necrolysis,” a term describing cyto-
plasmic pallor, vacuolization, ballooning degeneration
(Fig. 13.8), and subsequent confluent necrosis of keratino-
cytes in the upper part of the epidermis [9]. The affected kera-
tinocytes often have pyknotic nuclei. Parakeratosis is present
in the early reddish patches and is typically confluent rather
than focal, usually associated with loss of the granular layer
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Fig. 13.7 Angular cheilitis

and dermal edema. Subcorneal vesicle formation in the pale
areas, and rarely, acantholysis may be observed. Associated
neutrophilic crust is a variable finding. Scattered dyskeratotic
keratinocytes are often present within all levels of the epider-
mis. Late or chronic AE lesions mimic psoriasis, showing
confluent parakeratosis and psoriasiform hyperplasia, while
necrolysis and pallor of keratinocytes are minimal or absent.

13.2.3 Pellagra

Pellagra is a systemic disease resulting from a marked cel-
lular deficiency of niacin or its precursor tryptophan. Niacin

Fig. 13.8 Cytoplasmic pallor, vacuolization, ballooning degeneration
in acrodermatitis enteropathica (HE stain) (courtesy of Jameel A.
Brown, Little Rock, AR, USA)

is a water-soluble vitamin, also known as vitamin B3.
Tryptophan, an essential amino acid, is converted into niacin.
Niacin is an important constituent of coenzyme 1 (NAD,
nicotinamide adenine dinucleotide) and coenzyme 2 (NADP,
nicotinamide adenine dinucleotide phosphate), which in turn
intervenes in essential oxidation-reduction reactions [10].
The ubiquitous presence of these coenzymes explains the
multi-organ afflictions associated with pellagra. Tissues with
high energy requirements such as the brain or high turnover
rates such as gut or skin are primarily affected [11, 12]. High
niacin contents are found in meat, poultry, fish, dry beans,
mushrooms, nuts, dairy products, and eggs.
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Pellagra is rare in developed nations. It is caused not only
by a poor diet but also can be secondary to conditions that
interfere with niacin intake, absorption, or processing, such
as inflammatory bowel disease, prolonged diarrhea, gastrec-
tomy, hepatic cirrhosis, chronic alcoholism, malabsorption,
or anorexia nervosa. Metabolic imbalances, such as carci-
noid syndrome, may also lead to pellagra which diverts tryp-
tophan to serotonin synthesis causing niacin deficiency.
Pellagra has been increasingly reported in HIV patients. Drugs
such as isoniazid and anticonvulsants have also been impli-
cated, interfering with niacin or tryptophan metabolism [13].

The classical triad of pellagra is dermatitis, diarrhea, and
dementia. The symptoms do not appear necessarily in this
order. Although the skin is inevitably the key to the diagnosis
of pellagra, usually the first symptoms are gastrointestinal,
with loss of appetite, abdominal pain, vomiting, and later
watery diarrhea, accompanied by fatigue and irritability. Few
patients display the full triad; indeed, 33% of patients have
dermatitis alone. The skin eruption is characteristically a
rash related to sunlight, heat, friction, or pressure, affecting
the dorsal surfaces of the hands, face, neck, arms, and feet. In
the acute phase, it resembles sunburn with erythema and bul-
lae (wet pellagra) progressing to a chronic, symmetric, scaly
rash that exacerbates following reexposure to sunlight
(Fig. 13.9). The typical locations are the front of neck
(Casal’s necklace) and hands and forearms (pellagra gaunt-
let). On the face, a “butterfly” rash similar in appearance to
that of lupus erythematosus may be seen. On the forehead,
there may be a narrow border of normal skin between the
erythema and the anterior hairline.

One-third of patients have oral findings. The tongue and
oral cavity may be painful and erythematous as a result of
mucous membrane inflammation (Fig. 13.10); the tongue is
hypertrophic with pseudo-membranous furrows, erosions, or
ulcers, and later becomes atrophic with diminution of its
papillae. Cheilitis, angular stomatitis, and glossitis are char-
acteristic features. Severe glossitis causes dysphagia. As the
disease advances, neuropsychiatric symptoms develop and
include photophobia, asthenia, depression, disorientation,
and memory loss that can evolve into frank psychosis and
even death if the disease is not identified and treated. Atypical
pellagra may be oligosymptomatic or monosymptomatic.
Abortive forms are known as erythema pellagroides [14].

The diagnosis of pellagra is based on the characteristic
clinical presentation and rapid response to oral niacin sup-
plementation. Biopsy findings can support the diagnosis but
are relatively nonspecific due to the resemblances to AE and
necrolytic migratory erythema. Histologically, the acute
stage may show a variety of changes including exocytosis of
neutrophils and intracellular edema. Vesicles, if present,
arise subepidermally as a result of vacuolar degeneration of
the basal layer, or intraepidermally as a result of intense
spongiosis. There is also perivascular lymphocytic infiltrate
of the superficial vascular plexus. Older lesions may present

Fig. 13.9 Pellagra. Chronic, symmetric, scaly rash that exacerbates
following reexposure to sunlight

Fig. 13.10 Red beefy hypertrophic tongue with cheilitis in pellagra
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with hyperkeratosis, parakeratosis, and variable acanthosis,
with increased basal layer melanin. In the chronic phase, epi-
dermal atrophy overlying dermal fibrosis, sebaceous gland
atrophy, and a chronic lymphohistiocytic perivascular infil-
trate are observed [14].

13.2.4 Iron Deficiency

Women are at higher risk than men particularly in middle
age. Skin manifestations [15-17] of iron deficiency include
pallor and koilonychias (Fig. 13.11). This aspect is usually
associated with a severe and long-standing iron deficiency.
Plummer—Vinson syndrome, also called Paterson—Brown—
Kelly syndrome or sideropenic dysphagia presents as a triad
of dysphagia, glossitis and iron deficiency anemia. This con-
dition is now very rare in clinical practice. Patients with this
syndrome complain of glossitis with a burning sensation of
the tongue and oral mucosa and atrophy of lingual papillae,
which produces a beefy red tongue associated with cheilitis
and angular stomatitis (Fig. 13.12). This condition is also
one of the risk factors for developing squamous cell carci-
noma of the oral cavity. Iron deficiency has been associated
with generalized pruritus including documentation of improve-
ment with replacement of iron [18] and with noncicatricial
hair loss with or without alterations of the shaft [19].

13.2.5 Other Nutritional Deficiencies

A few other vitamin deficiencies may result in cutaneous
lesions. Vitamin B12 plays a significant role in DNA synthesis.
The common cause of vitamin B12 deficiency is malabsorption.

Fig. 13.11 Koilonychia (courtesy of G.E. Cannata, Imperia, Italy)

Fig. 13.12 Cheilitis with cracked and fissured lips in an anorexic
patient with severe iron and multivitamin deficiency

Fig. 13.13 Phrynoderma

Megaloblastic anemia and pancytopenia are characteristic
manifestations of vitamin B12 deficiency. Neurological
symptoms include peripheral neuropathy, subacute com-
bined degeneration of the spinal cord, ataxia, optic atrophy,
psychosis, depression, and dementia [20].The mucocutane-
ous manifestations of vitamin B12 deficiency are less fre-
quent and include skin hyperpigmentation, vitiligo, recurrent
angular stomatitis, glossitis with linear and band-like lesions,
and hair changes. Hyperpigmentation of the extremities,
especially over the dorsum of the hands and feet, with accen-
tuation over the interphalangeal joints and terminal phalanges,
associated with pigmentation of oral mucosa is characteristic
of vitamin B12 deficiency [21, 22].

Phrynoderma is a rare form of follicular hyperkeratosis
associated with vitamin A or essential fatty acids deficiency
(Fig. 13.13) [23]. In addition to follicular hyperkeratosis,
vitamin A deficiency causes xerosis, generalised hyperpig-
mentation, and sparse and fragile hair [24]. Ocular involvement
is common, frequently causing night blindness.
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Fig. 13.14 Seborrheic dermatitis-like eruption and angular cheilitis
due to nutritional deficiency in an alcoholic cirrhotic patient

Vitamin K deficiency is associated with disorders of the
coagulation cascade and may manifest as increased tendency
of bleeding.

The skin is very rich in biotin (vitamin H) and its defi-
ciency leads to mucous membrane alterations with dryness
and redness. The lips are cracked and fissured. In children,
two clinical forms are described. In the early infantile form,
skin lesions resemble ichthyosis or diffuse seborrheic derma-
titis. This form is usually lethal. The later infantile form
resembles acrodermatitis enteropathica. One of the most
important causes of biotin deficiency is total parenteral nutri-
tion. However, deficiencies can be caused by consuming raw
egg whites for months to years, as egg whites contain high
levels of avidin, a protein that binds biotin strongly. When
cooked, avidin is denatured.

The skin manifestations due to Vitamin B1 deficiency
include an orogenital dermatitis; however, the most important
alterations are those of the heart and nervous system. Today
the main cause of Vitamins B1 deficiency is alcoholism.

A deficit in vitamin B2 (riboflavin) is responsible for
mucosal manifestations such as dry red and fissured lips, angular
cheilitis and red, atrophic tongue and conjunctivitis. Cutaneous
alterations are less specific and resemble seborrheic dermatitis
(Fig. 13.14). Hyperpigmentation of the scrotum or vulva can
also occur. Vitamin B2 deficiency usually occurs in cases of
relative protein deficiency in the diet. Chronic alcoholism and
cirrhosis of the liver are important causes.

Experimental deficiency of B6 (pyridoxine) produces a
perioral dermatitis similar to that found in zinc deficiency. A
low level of pyridoxine often produces nicotinic acid defi-
ciency and pellagra-like cutaneous, gastrointestinal, and
polyneuritic manifestations.

Skin manifestations due to folic acid deficiency are simi-
lar to the manifestations of vitamin B12 deficiency.
Pigmentation is found on the tongue or genital area. Mucous
manifestations are glossitis and angular cheilitis. Nutritional

deficiency of folic acid is not frequent and is due to ingestion
of foods boiled for a long time, alteration of digestive absorp-
tion, or an increased need in pregnancy. It occurs also in
infants who are fed solely with goat’s milk. The use of drugs
such as methotrexate and anticonvulsants that inhibit folate
metabolism requires folic acid supplementation.

Kwashiorkor is one of the severe forms of protein malnu-
trition caused by the inadequate intake of protein with rea-
sonable caloric (energy) intake. The other form of
protein-energy malnutrition is the condition known as mar-
asmus, which is characterized by inadequate intake of both
protein and calories. It is associated with extreme poverty in
developing countries and with chronic malabsorptive condi-
tions such as cystic fibrosis or nutritional ignorance and per-
ceived food intolerance in developed countries. Characteristic
skin and hair changes occur in kwashiorkor and develop over
a few days. Edema is universally present, and the skin
changes range from erythematous and hyperpigmented scaly
plaques involving the flexures and the diaper areas to the
classic flaky paint dermatitis. Hairs are sparse, dry, and brit-
tle and may turn reddish yellow to white in color [25].

13.3 Treatment and Prognosis

The treatment of scurvy relies on vitamin C supplementa-
tion. One to two grams of vitamin C administered daily for
the first 2-3 days followed by 500 mg/day for the next week
is adequate to replenish the total body pool. Afterward, a
daily intake of 100 mg of vitamin C should be given for 1-3
months. Symptoms of fatigue, lethargy, pain, anorexia, and
confusion improve within 24 h of supplementation. Bruising,
perifollicular hemorrhages, and gingival bleeding usually
improve within 1-2 weeks. Corkscrew hairs return to their
normal appearance by 4 weeks. Complete improvement
should be expected after approximately 3 months of regular
vitamin C supplementation [5].

Therapy of acrodermatitis enteropathica requires supple-
mentation with oral zinc. Skin lesions respond within 2—7
days of administration and resolve within 2—4 weeks [26].

The treatment of pellagra includes oral nicotinamide sup-
plementation 100-300 mg daily in three to four separate
doses until major acute symptoms resolve, followed by the
oral administration of 50 mg every 8-12 h until all skin
lesions heal. Usually neuropsychiatric symptoms subside
first, after a few days. Resolution of dermatitis occurs in 3—4
weeks [12].

Oral iron therapy (ferrous sulfate) is given for iron defi-
ciency. Common recommendations are to treat with
150-200 mg elemental iron daily. The cause of the iron defi-
ciency must be found, especially in older patients who face
the greatest risk for gastrointestinal cancers.
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The treatment of vitamin B12 deficiency is 1,000 pg of

vitamin B12 by intramuscular injection every day or every
other day for 1-2 weeks, followed by monthly injections for
3 months, and thereafter every 3 months for life. The skin
manifestations respond rapidly to vitamin B12 therapy [21].

The treatment of vitamin A deficiency consists of high-

dose vitamin A replacement therapy. Visual disturbances
resolve within days, although corneal scarring is permanent.
The skin lesions usually take 1-4 months to heal [24].
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Chapter 14
Anorexia Nervosa

Jameel Ahmad Brown and Bruce R. Smoller

Key Points

* Anorexia nervosa is primarily a psychosocial disorder
with secondary dermatologic manifestations.

e Cutaneous sequelae of anorexia nervosa are the result of
malnutrition, self-induced vomiting, drug ingestion, and/
or concomitant psychiatric disorder.

e Russell’s sign, i.e., the development of calluses over the
dorsum of the dominant hand as a result of repeated fric-
tion against the front teeth during self-induced emesis, is
the most pathognomonic skin sign in anorexia nervosa.

* A number of other dermatological conditions such as
xerosis, alopecia due to telogen effluvium, development
of lanugo hairs, carotenoderma, pruritus, cheilitis, acne,
and nail lesions may be associated with anorexia nervosa,
although none are specific for it.

* Most cutaneous sequelae of anorexia nervosa abate upon
reestablishing normal body weight and nutritional status,
but the prognosis is guarded and patients should be encour-
aged to consult a psychiatrist or psychotherapist.

Keywords Anorexia nervosa e Anorectic hand « Xerosis

o Effluvium e Nail lesions ¢ Cheilitis

14.1 Introduction

Famed vocalist, the late Karen Carpenter, has served as the
“poster child” for eating disorder awareness since her
premature death in 1983 at the age of 32 years. Her tragic
death evoked a rebirth of the discussion regarding eating
disorders, namely, anorexia nervosa (AN), bulimia nervosa
(AN), and eating disorder not otherwise specified (EDNOS).
There exists a significant degree of behavioral, diagnostic,
and clinical overlap among these subtypes; hence, this chapter
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will be limited to the well-defined restrictive and binge-purge
forms and the cutaneous manifestations thereof.

Anorexia nervosa is characterized by a refusal to maintain
body weight >85% of expected body weight for an age- and
height-matched peer. The parameter most often measured to
evaluate ideal body weight is the body mass index (BMI) [1].
These patients have a deeply seated fear of weight gain and
becoming obese despite the fact that they are significantly
underweight. Self-perception plays a role in the diagnosis of
AN in that patients with AN perceive their weight, size, and
shape in a distorted fashion. In female patients, amenorrhea
is a component of the diagnostic criteria as well [2].

The lifetime prevalence of anorexia nervosa in American
women and men is 0.9 and 0.5% respectively [3]. These sta-
tistics suggest that AN is an important medical entity and
justify its inclusion in medical literature and texts. Anorexia
nervosa carries with it significant morbidity and mortality.
The secondary complications associated with this primary
psychological disorder have multisystem effects, in particular
cutaneous manifestations, which are often the heralding sign
of disordered eating behavior. A classification scheme has
been proposed which stratifies the cutaneous signs of eating
disorders into four categories. These categories are etiologi-
cally derived: those due to caloric restriction/malnutrition,
those caused by automatous emesis, those caused by the
ingestion of drugs, and those caused by superimposed
psychiatric illnesses [4, 5].

14.2 Clinical and Pathological Aspects
of Skin Manifestations

14.2.1 Xerosis

Xerosis is one of, if not the most common, cutaneous
signs of anorexia nervosa with a prevalence in this specific
population of 97% [5]. The trunk and extremities are most
frequently affected, and the severity of the condition spans
the gamut from minimally xerotic and pruritic to severely
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Fig. 14.1 Xerosis of the hand

irritating and visually reminiscent of fish scale (Fig. 14.1).
It is hypothesized that xerosis is a secondary phenomenon
due to inadequate consumption and uptake of vitamins and
trace elements [6]. A metabolically driven hypothyroid
state has also been postulated as a contributor to the xerotic
state observed in almost all patients with anorexia nervosa.
The mechanism by which this is postulated to occur involves
a hypothalamic dysfunctional state as manifested by two
separate pathways: (1) delayed thyrotropin response to
protirelin and (2) defective peripheral conversion of
thyroxine to triiodothyroxine with increased conversion of
its inactive isomer. When xerosis combined with concomi-
tant obsessive compulsive disorder/disease and excessive
washing is present, the condition worsens. There are no
xerosis-specific histopathologic changes.

14.2.2 Lanugo-Like Body Hairs

The hypocaloric state of anorexia nervosa specifically
induces the new growth of fine, downy, and pale hair called
lanugo. It has a predilection for the trunk and distal upper
extremities. A distinction should be made between the
aberrant hair growth seen in hyperandrogenic states, a
sign of virilization, and the pale downy growth observed in
AN [1]. In fact, low serum testosterone and gonadotropin
levels are frequently noted in male patients suffering from
anorexia nervosa. The low androgenic state induced by
AN has a behavioral corollary in that these male patients
experience a decreased libido and lower potency [7].
Interestingly, lanugo does not occur in other settings of
starvation — for example, malabsorption. There is a linear
relationship between its arrival during starvation and its
subsequent disappearance when normal total body fat has
been restored [6].

14.2.3 Alopecia

Hair loss, or alopecia, is among the commonest cutaneous
signs observed in the setting of anorexia nervosa. It is most
easily recognized and causes greater morbidity in girls and
women, as traditionally longer hairstyles are worn which
accentuate the paucity of hair growth or excessive hair loss.
The principal pattern of alopecia seen in patients with AN is
diffuse scalp involvement; however, a frontal predominance
has been observed [5].

Telogen effluvium, as a specific mechanism of alopecia,
occurs often in patients with anorexia nervosa. It reveals
itself by way of global shedding of normal telogen hairs,
disrupting the typical ratio of anagen-to-telogen (9:1) hairs
in the well-nourished individual. The number of hairs in the
anagen or growth phase is decreased, while the number of
hairs in the telogen or rest phase is increased. A greater
proportion of hairs are pushed into telogen phase in AN,
resulting in an overall loss of hair, as fewer hairs are in the
growth phase. The scalp exhibits a decrease in hair density;
hair thinning at the temples can often be observed (Fig. 14.2a)
without evidence of scarring and/or inflammation [6].
A hair-pull test is often positive, and patients report a

Fig.14.2 (a) Telogen effluvium. (b) Histopathology of telogen effluvium
(horizontal section)
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history that is concordant with clinical examination [1].
The shed hairs appear club-shaped, depigmented, and lack a
sheath. Histopathology demonstrates a noninflammatory,
nonscarring, alopecia with the presence of a disproportionate
number of telogen hair follicles (Fig. 14.2b). Alopecia totalis
is highly unusual.

14.2.4 Hypercarotenemia/Carotenoderma

Anorexia nervosa incites a decrease in basal metabolic rate
(BMR). Generally, all organ systems are affected by the
slowed BMR; the liver is impacted greatly. This is evidenced
by increased levels of carotene, a fat-soluble provitamin, found
in the serum of patients with AN as a result of an inability of
the liver to break down the compound rapidly. These patients
tend to consume high quantities of low-calorie foods containing
carotene in an effort to curtail weight gain, thus exacerbating
the condition [6]. Carotene-rich foods include pumpkin,
squash, carrots, and spinach; this list is not exhaustive.
Carotenoderma is the clinical cutaneous manifestation of
the laboratory finding of hypercarotenemia. It is the yellow
appearance of the skin due to deposition of carotene within
the tissue [1]. Tyler et al. reported a palmar—plantar accen-
tuation in the absence of scleral changes [6]. These findings
highlight the prudent distinction that must be made between
the innocuous yellow pigmentation observed in carotenoderma
and the potentially harmful pigment alteration in jaundice due
to hyperbilirubinemia. Bilirubin has a high affinity for com-
ponents of the scleral tissue and localizes there, unlike carotene.
Hypercarotenemia also occurs in other states of compromised
hepatic metabolism of carotene such as hypothyroidism but

is not observed in states of malabsorption [6]. Histopathology
is nonspecific.

14.2.5 Acne

The prevalence of acne in patients with anorexia nervosa has
been reported to be between 41 and 60% in several studies
[5, 8]. An etiological or causative relationship between acne
and anorexia nervosa is difficult to establish, as the observa-
tion of acne in this context is confounded by many factors.
An inherent bias may exist in the interpretation of acne in
patients with eating disorders. Glorio et al. found that in an
evaluation of 200 patients with eating disorders, approxi-
mately 73% of them were less than 20 years of age [5], a
population with a physiologic predisposition for acne. This
suggests that acne may not be a comorbid finding in patients
with anorexia nervosa despite its high prevalence in patients
with the disease.

Furthermore, it is conceivable that acne may serve as a
risk factor for anorexia nervosa and actually precedes
disordered eating. A subset of patients report having made
dietary modifications with the intent to clear their acne
and inadvertently developed anorexia nervosa by way of
excessive restriction. Lee and colleagues describe a series
of presumed acne-evoked restriction in girls in which acne is
suggested as a valid risk factor [9]. In contrast, other authors
observed an acne eruption following recovery from anorexia
nervosa in a subset of patients [10]. Anorexia nervosa-
associated acne is usually found distributed about the face
and back with signs of secondary excoriation, and patients
typically have mild-to-moderate disease (Fig. 14.3a) [11]

Fig. 14.3 (a) Acne in a suffering anorexic patient. (b) Histopathology of inflammatory acne
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Histopathology reveals the presence of impacted horny cells
in the ductules of sebaceous follicles, a variable and mixed
inflammatory infiltrate, multinucleated giant cells, pustule
formation, trapped and ruptured hair follicles with associated
bacteria, and scar formation (Fig. 14.3b).

14.2.6 Acrocyanosis

Acrocyanosis is the blue-to-violaceous hue of the skin
acquired under conditions of arterial vasoconstriction and
venular vasodilation [6]. The condition frequently involves
cold hands and feet by definition, and a concomitant facial and
truncal pallor is often observed. The true etiology of acro-
cyanosis is unknown, but it has been postulated that it may
represent a concerted effort by the thermoregulatory system
to conserve heat, as many patients with anorexia nervosa battle
cold intolerance and poor thermal homeostasis [1]. Schulze
observed acrocyanosis in 40% of patients with AN [11],
providing additional credence to its high prevalence in the
disease process. No disease-specific histopathologic findings
are observed, significantly reducing the utility of biopsy.

14.2.7 Pruritus

Itchiness, or pruritus, can be localized or generalized in
patients with anorexia nervosa. It is a fairly common symptom,
reported to occur in up to 58% of patients [12]. The clinical
sign corresponding to the perception of pruritus are lichenifi-
cation and excoriation in affected areas. The etiologic culprit
of pruritus in AN is not well defined; however, it is decidedly
multifactorial. Reduction in skin surveillance by the immune
system due to starvation, primary xerosis or that induced by
excessive hand washing, and elevated concentrations of
opioids may all play a role [13]. The presence of eczema,
reduced sebaceous gland activity, and regional blood flow
variations have also been proposed as causal factors in
anorexia nervosa-associated pruritus. The histopathologic
correlate to pruritus in this setting has not been explored.
Antihistamines have been anecdotally reported as useful [6],
suggesting the presence of increased cutaneous mast cell
concentration. Morgan and colleagues detected a statistically
significant relationship between increased severity of itching
and lower BMI. [12]

14.2.8 Purpura

Severe cases of the restricting subtype of anorexia nervosa
predispose one to starvation-associated bone marrow

Fig. 14.4 Noninflammatory purpura

suppression and an ensuing thrombocytopenia. In this
setting, purpura is the cutaneous sign of a low platelet count
and appears as violaceous macules and patches which are
nonblanching. One study described diffuse purpura of the
trunk and distal upper extremities in patients with severe
anorexia [14]. Systemic evidence of poor coagulation has
been reported and manifested as purpura, gingival, nasal,
and gastrointestinal bleeding [15]. In the purging subtype
of AN, purpura can be the result of sudden and repeated
increases in pressure induced by retching. Purpura secondary
to this mechanism are commonly found in periocular and
subconjunctival distributions. Histopathology shows epi-
dermal, dermal, and subcutaneous tissues with extravasated
red blood cells, hemosiderin deposition if chronic, and a mild
mixed inflammatory infiltrate (Fig. 14.4).

14.2.9 Nail Changes

Nail changes are common cutaneous findings in patients
with anorexia nervosa. Studies have quoted incidences
between 29 and 48% in patients with the disease [14, 16].
The spectrum of nail dystrophy is broad and includes
koilonychia, nail fragility, longitudinal ungual striae,
onychocryptosis (ingrown toenail), periungual erythema,
onychoschizia, and nail alterations due to onychophagia.
Koilonychia, or spooning nails, is a morphologic alteration
in the nail whereby the nail acquires central concavity and
lateral upward reflection. It is one of the many sequelae of
iron deficiency [6]. Onychoschizia presents as splitting
of the distal nail plate. Asymmetric nail dystrophy
occurs frequently and can share clinical features with
onychomycosis.
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14.2.10 Angular Cheilitis

Angular cheilitis (perleche) is seen in up to 76% of patients
with anorexia nervosa and is considered to be a consequence
of several vitamin deficiencies. Interestingly, it has been asso-
ciated most commonly with a dearth of riboflavin [1, 6].

14.2.11 Russell’s Sign

In 2005, Strumia developed the concept of the “anorectic’s
hand” [1]. The idea was based upon the observation that many
of the cutaneous manifestations of anorexia nervosa were
limited to the hands. Embedded in this concept is the only
true pathognomonic sign for AN, Russell’s sign (RS). RS is
the development of calluses over the dorsum of the dominant
hand as a result of repeated friction against the front teeth
during self-induced emesis (Fig. 14.5) [17]. Russell’s sign is

Fig. 14.5 Russell’s sign

seen in 67% of patients with the purging subtype of anorexia
nervosa [16]. Of note, males who suffer from AN are almost
exclusively of the restricting subtype and therefore do not
exhibit purging sequelae [14]. Histopathology demonstrates
regenerative epidermal hyperplasia and dermal fibrosis.
Cessation of manually-induced purging does not resolve the
changes entirely.

14.2.12 Finger Clubbing, Fixed Drug
Eruption, and Photosensitivity
Dermatitis

Patients with the purging subtype of anorexia nervosa are
also subject to the clinical consequences of laxatives, diure-
tics, and other pharmaceutical and alternative medicines.
Abuse of laxatives containing senna has been said to cause
clubbing of the distal digits, while phenolphthalein laxatives
are associated with urticarial eruptions [17]. Thiazide
diuretics have been implicated in photosensitivity reactions.
Phenothiazines are associated with fixed drug eruptions
(Fig. 14.6a) and/or hyperpigmentation [1]. Fixed drug reac-
tions classically display lichenoid infiltration, dyskeratosis,
and dermal melanin incontinence (Fig. 14.6b).

14.2.13 Miscellanea

Pellagra, scurvy (Fig. 14.7), acrodermatitis enteropathica,
and other manifestations due to nutritional deficiencies
are not uncommon in anorexia nervosa (see Chap. 3.1).
Hyperpigmentation, seborrheic dermatitis, perniosis, livedo
reticularis, interdigital intertrigo, paronychia, acquired striae

Fig. 14.6 (a) Fixed drug eruption. (b) Histopathology of fixed drug eruption
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Fig. 14.7 Perifollicular hemorrhages in scurvy due to anorexia nervosa

distensae, delayed healing, prurigo pigmentosa, edema, lin-
ear erythema craquele, and self-induced dermatitis artefacta
are other nonspecific dermatological signs whose concomi-
tance, albeit in the appropriate context, may permit an early
diagnosis of anorexia nervosa.

14.3 Treatment and Prognosis

Most cutaneous sequelae of anorexia nervosa will abate upon
reestablishing normal body weight and nutritional status [1].
Even though skin sequelae of anorexia nervosa improve with
weight gain, dermatological symptomatic treatment should
be considered. Xerosis improves with moisturizing oint-
ments and humidification of the environment Acne may be
treated with topical benzoyl peroxide, retinoids, and anti-
bacterials, but systemic treatment may also be considered.
Cheilitis, angular stomatitis, and nail fragility appear to respond
to topical tocopherol. Russell’s sign may decrease in size
following applications of ointments that contain urea.
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Chapter 15
Alcohol Abuse

Torello Lotti and Angelo Massimiliano D’Erme

Key Points

* Alcoholism is associated with many cutaneous stigmata.

* Most of the skin manifestations significantly associated
with alcoholism are mediated by liver toxicity.

e Other cutaneous manifestations in alcoholics are due
to nutritional and metabolic diseases that are capable of
inducing skin symptoms.

¢ Alcohol can exacerbate or trigger many common skin
manifestations, which may exhibit atypical or severe
manifestations in alcoholics.

* Awareness of the skin manifestations of alcohol abuse can
allow early detection and intervention for reducing the
adverse medical implications.

Keywords Alcoholism « Liver disease » Vascular manifes-
tations « Nutritional and metabolic diseases

15.1 Introduction

Alcoholism is a chronic, progressive, and potentially lethal
disease characterized by alcohol dependence and multiorgan
dysfunction. It is characterized by the loss of consumption
control and by a continuous alcohol intake. Genetic, envi-
ronmental, and psychosocial factors play a very important
role in its development [1-4]. An alcoholic is defined as a
patient who is used to drinking 80 g/day (3 oz) of alcohol,
corresponding to about seven to nine drinks or bottles of beer
or glasses of wine for more than 3 months. Alcohol abuse
leads to several physical and social problems, and for
these reasons, it represents one of the major topics in which
medical interest is focused.

The World Health Organization estimates that about 76
million people throughout the world suffer from alcohol-
related disorders. Problem drinkers are mostly found in
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young adults between the ages of 18 and 29. Conversely, the
age group with the fewest alcohol problems is adults who are
65 years old or older.

Numerous studies suggest a significant relationship
between work stress and the development of drinking
problems [1, 2, 4, 5].

Alcohol is a water and lipid-soluble molecule, and it
spreads into all tissues of the body and affects most vital
functions. In fact, it can cause many physical and mental
diseases and can lead ultimately to liver cirrhosis. It is also
an important factor in cancer development. People with
serious drinking problems have a significantly increased
morbidity and mortality when compared with people of same
sex and age.

15.2 Clinical and Pathological Aspects
of Skin Manifestations

Cutaneous manifestations are common in alcoholics.
In fact, the prevalence and severity of some skin diseases are
increased in patients prone to excessive alcohol intake, even
though there are no specific signs of alcoholism [4, 6, 7].
Most of them are induced by liver toxicity, by an inappro-
priate diet or by various organ dysfunctions.

Cutaneous manifestations in alcoholics can be divided into:
(1) Skin diseases significantly associated with alcoholism
and mediated by liver toxicity, (2) Nutritional and metabolic
diseases with skin symptoms induced by alcoholism, and
(3) Skin diseases exacerbated by alcohol.

15.2.1 Skin Diseases Significantly Associated
with Alcoholism

They include vascular manifestations such as flushing, spider
angiomas, palmar erythema, purpura, and teleangiectasias
[8]. “Flushing” represents one of the most common skin
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manifestations of acute alcohol consumption, characterized
by a transient reddening of the face and neck (Fig. 15.1),
leading to the development of rosacea. Flushing accompanied
by nausea, dizziness, headache, vomiting, and somnolence is
a symptom of the alcohol flush reaction (Oriental flushing
syndrome), especially occurring in persons of Oriental origin
due to a liver deficit of aldehyde dehydrogenase that leads
to acetaldehyde accumulation and vasodilatation. Topical
calcineurin inhibitor use has been implicated in a flushing
reaction associated with ethanol ingestion [9]. Alcoholics
often suffer from erythematous conjunctivae, with thickened
eyelid margins [2, 4, 6].

Spider angiomas, palmar erythema, petechiae, and
teleangiectasias represent the classic cutaneous stigmata of
liver cirrhosis [3, 4]. Spider angiomas are the most common
vascular abnormalities of liver disease and alcohol abuse,
due to a dilatation of superficial cutaneous arterioles
(Figs. 15.2 and 15.3). They appear as slightly raised, reddish,

Fig. 15.2 Multiple spider angiomas in an alcoholic

Fig. 15.3 Close-up of some spider angiomas

Fig.15.4 Histopathology of spider angiomas showing a dilated dermal
arteriole that communicates with dilated superficial capillaries

small spots from which fine lines radiate outward, giving them
a spider-like appearance. Spider nevi can occur anywhere on
the body, but preferential sites are the face, the neck, and the
trunk [3, 4]. A number of more than 20 spider angiomas
seems to be related to the severity of liver cirrhosis.
Histologically, spider angioma consists of a vertically
oriented central dilated arteriole branching into smaller
vessels in the dermis (Fig. 15.4).

Palmar erythema is characterized by warm, florid, light-red
patches usually on the palms of the hands and the fingertips
(Fig. 15.5) [3, 4]. It has been attributed to a disruption of the
body’s androgen balance that causes local vasodilatation and
erythema. The combination of palmar erythema, spider
angiomas and Dupuytren contracture, a progressive fibrosis
and thickening of palmar fascia is common in alcoholic
cirrhosis [10].
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Fig.15.6 Ecchymotic lesion and white onychomycosis in an alcoholic

Paper-money skin (or dollar-paper markings) describes a
condition in which the upper trunk is covered with many
randomly scattered, thin capillaries [10].

Petechiae and ecchymoses (Fig. 15.6), mainly on the
lower limbs, are due to prothrombin deficiency consequent
to impaired liver function. In addition, skin of the abdomen
can exhibit dilated umbilical veins that are called caput
medusae due to portal hypertension.

Other common skin manifestations of alcoholic liver
cirrhosis are nail changes seen in 25% of patients and oral
mucosal changes found in 54% of patients [11]. The former
include clubbing, koilonychias (Fig. 15.7), leukonychia
(Fig. 15.8), Terry’s nails, and Muercke nails. Terry’s nails
present with an opaque white nail plate, with the exception
of the distal part, which retains its normal color (Fig. 15.9)
[10-13], while in Muercke nails we observe multiple, parallel
white bands. These forms of leukonychia are due to an increase
in subungual connective tissue leading to compression of

Fig. 15.7 Koilonychia (courtesy of G.E. Cannata, Imperia, Italy)

Fig. 15.9 Terry’s nail (half and half nail) in a cirrhotic patient
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capillaries. Alopecia of axillary, pubic, and chest hairs
induced by hormonal changes is seen mostly in men.

Pruritus may precede liver cirrhosis, and it does not seem to
be necessarily related to hepatic functional impairment itself
[3, 4, 6]. An eczematous reaction with features of acquired
zinc deficiency dermatosis in the perineum and inner thighs
and histological features of spongiotic dermatitis has been
considered as a separate skin manifestation of chronic
alcohol excess [14].

15.2.2 Nutritional and Metabolic
Diseases with Skin Symptoms
Induced by Alcoholism

Porphyria cutanea tarda, characterized by blistering of the
skin in areas that receive higher levels of exposure to
sunlight, has been associated with alcohol intake and liver
dysfunction [22, 23] (see also Chap. 10). Oral changes
including glossitis, angular cheilitis, pellagra and pellagroid
dermatoses, hyperpigmentation, and acquired manifestation
of acrodermatitis enteropathica are due to nutritional dysvi-
taminoses [3, 4, 15] (see also Chap. 13).

Multiple Symmetrical Lipomatosis (Lipomatosis of Lanois—
Bensaude, Madelung’s Disease) is a metabolic condition
characterized by the growth of fatty masses around the face,
back of the head, neck, upper arms, abdomen, back, and upper
leg in a very specific pattern or distribution (Fig. 15.10).
These symmetrical fatty deposits are asymptomatic and
cause only aesthetic concerns. However, dyspnea and/or
dysphagia from mediastinal involvement and compression
of the upper aerodigestive tract have been occasionally
reported [16]. Histologically adipocytes are smaller than
normal and relatively uniform in size (see also Chap. 8).

15.2.3 Skin Diseases Exacerbated by Alcohol

Alcohol assumption is associated with a more severe and
diffuse form of psoriasis. It is still not clear whether alcohol
assumption is causative or simply associated with the course
of psoriasis and its social and psychological burden. Excessive
alcohol intake is statistically more frequent in psoriatics than
in the general population, and cirrhosis has been found to
cause more deaths among psoriatics than among other
patients [4, 17, 18].

Alcohol assumption also exacerbates seborrheic dermatitis,
rosacea, and acne vulgaris [15].

Alcohol like other factors, such as cold temperature,
sunlight, spicy food emotions, irritant cosmetics, and drugs,

Fig. 15.10 Madelung’s disease (multiple symmetrical lipomatosis)
with multiple spider angiomas in an alcoholic

can worsen the progression of rosacea. In addition, patients
with excessive alcohol intake had an increased level of
collagen III propeptide, a marker of enhanced collagen meta-
bolism that may play a role in the mechanism of hyperplasia
of connective and sebaceous tissues such as rhinophyma,
observed in grade IV rosacea (Fig. 15.11a, b) [4].

Alcohol consumption in some patients could aggravate
acne vulgaris, even though no direct causal relationship has
been demonstrated. The metabolism and pharmacokinetics
of isotretinoin and its main metabolites are not influenced
by ethanol during long-term isotretinoin treatment [19].
Several atopic and allergic disorders are common in people
with alcohol abuse. In fact, alcohol intake may aggravate
nummular eczematous dermatitis that is characterized by a
persistent, itchy rash forming coin-shaped patches on the
skin (Fig. 15.12).

Urticaria, anaphylactoid reactions, and intolerance
syndromes can be induced by ethanol itself and are dose-
dependent [20].

Alcohol can result in a depression of the immune system
[3, 4] by inhibiting T-lymphocytes and reducing the function
of neutrophils and natural killer cells; consequently, skin
infections such as pityriasis versicolor, onychomycosis
(Fig. 15.6), and other forms of dermatomycoses are increased
in alcoholics [4, 15]. Disseminated superficial porokeratosis
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Fig. 15.11 (a) Rhinophyma in an alcoholic. (b) Rhinophyma with hyperkeratosis, sebaceous hyperplasia, fibrosis, ectatic vessels, and Demodex
in the follicular ostium
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Chapter 16

Glucagonoma Syndrome and Necrolytic Migratory Erythema

Franco Rongioletti

Key Points

e Necrolytic migratory erythema is a cutaneous paraneo-
plastic manifestation, which is usually associated with a
glucagon-secreting pancreatic tumor.

e Clues to the diagnosis are the anatomic distribution (peri-
oral, acral, and genital), the waxing and waning course,
the figurate migratory lesions with advancing scaling
borders, and the distinctive histopathologic pattern with
pale, vacuolated keratinocytes in the upper epidermis.

e Necrolytic migratory erythema heals once the gluca-
gonoma has been surgically removed, but in 50% of these
cases metastasis exists at the moment of the diagnosis.

Keywords Necrolytic migratory erythema ¢ Glucagon-
secreting pancreatic tumor * Glucagonoma syndrome

16.1 Introduction

Glucagonoma is a rare neuroendocrine tumor that originates
from the alpha-2 cells of the pancreas. The occurrence rate
for glucagonoma is estimated to be 1 in 20 million per year
[1]. In 75-80% of cases, the glucagonoma starts in malignant
form, and in 50% of these cases, metastasis exists at the
moment of the diagnosis. The most common site for metas-
tasis is the liver. Glucagonoma syndrome is an uncommon
clinicopathologic entity, typically present near the fifth
decade with an even male/female distribution, characterized
by a glucagonoma associated with hyperglucagonemia, dia-
betes mellitus, weight loss, diarrhea, steatorrhea, anemia,
hypoaminoacidemia, thromboembolic disease, psychiatric
disturbances, and necrolytic migratory erythema (NME).
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16.2 Clinical and Pathological Aspects
of Skin Manifestations

The cutaneous lesions are called NME owing to their
similarities to both toxic epidermal necrolysis and annular
erythema and present in approximately 65-70% of patients
at the time of diagnosis. The eruption usually is widespread
and occurs as spontaneous exacerbations and remissions (for
weeks or months). It commonly manifests as itchy and pain-
ful erythematous figurate, annular or circinate migratory
lesions with advancing scaling borders (Fig. 16.1), vesicles
or bulla formation, and crusts (Fig. 16.2) that leave a residual
hyperpigmentation. The intertriginous areas such as the groin
(Fig. 16.3), perineum, buttocks, the trunk, the lower extremi-
ties (Fig. 16.4), the perioral skin, and sites of minor trauma
are the preferred locations. Other dermatological manifesta-
tions of the glucagonoma syndrome are dystrophic nails,
angular cheilitis (Fig. 16.5), and atrophic glossitis. Differential
diagnoses include pemphigus foliaceus, acrodermatitis
enteropathica, chronic mucocutaneous candidiasis, psoriasis,
and severe seborrheic dermatitis [2].

Clues to the diagnosis are the anatomic distribution
(perioral, acral, and genital), the waxing and waning course,
and the characteristic or suggestive histopathologic features.

The most distinctive histopathologic pattern of NME is
the presence of pale and sometimes vacuolated, swollen
keratinocytes of the upper epidermis (Fig. 16.6). Dyskeratotic
or necrotic keratinocytes are common, leading to confluent
superficial epidermal necrosis with cleavage beneath the
stratum corneum or within the upper third of the viable epi-
dermis (Fig. 16.7). Angioplasia of the papillary dermis and a
superficial mild perivascular lymphohistiocytic infiltrate are
usually present. Subcorneal pustules can be found, some-
times associated with Candida superinfection (Fig. 16.8), in
which case a neutrophilic infiltration is present [3, 4].

Irregular acanthosis with focal spongiosis, crust forma-
tion, confluent parakeratosis, and psoriasiform hyperplasia
in the absence of vacuolated and necrotic keratinocytes have
also been reported (Fig. 16.9) [5]. Eosinophils in the infil-
trate and acantholysis are rare features. The results of direct
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Fig. 16.1 Necrolytic
migratory erythema

Fig. 16.2 Figurate migratory lesions with vesicopustules and advanc-
ing scaling borders

immunofluorescence studies usually are negative, but C3
deposits may occur at the dermal — epidermal junction and
around blood vessels. Histological features of NME are quite
similar to acrodermatitis enteropathica and pellagra.
Alhough NME is suggestive of glucagonoma, it is not
specific. Pseudoglucagonoma syndrome refers to NME in
the absence of a glucagon-secreting tumor. The pseudoglu-
cagonoma syndrome may be due to liver diseases, pellagra,

Fig. 16.4 Erythematous lesions of the legs in necrolytic migratory
erythema
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Fig. 16.5 Angular cheilitis and perinasal dermatitis in necrolytic
migratory erythema

Fig. 16.6 Pale, vacuolated, swollen keratinocytes of the upper epider-
mis (HE stain)

acrodermatitis enteropathica, celiac sprue, chronic pan-
creatitis, jejunal adenocarcinoma, neuroendocrine insulin-
producing tumor, myelodysplastic syndrome, inflammatory
bowel disease, heroin abuse, or odontogenic abscess [6].
Although the pathogenesis of this disorder is still poorly
understood, the cutaneous manifestation seems to be due
to a deficiency of amino acids secondary to diversion of
them to synthesis of glucagon rather than to the excess of

Fig. 16.7 Confluent superficial epidermal necrosis with cleavage
beneath the parakeratotic and crusted stratum corneum (HE stain)

Fig. 16.8 Candida infection superimposed on necrolytic migratory
erythema (PAS stain)

glucagon. Nonetheless, it appears that a nutritional lack of
zinc and fatty acids, or hepatocellular dysfunctions might
be involved.

16.3 Treatment and Prognosis

NML usually heals once the glucagonoma tumor has been
surgically removed. Treatment of the skin eruption before
surgery may be challenging. Topical and systemic steroids,
antibiotics, radiation, ultraviolet-light therapy, vitamins
including nicotinamide, methotrexate, dapsone, tar prepa-
rations, and other medications have been used singly or in
combination with limited success.
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Fig. 16.9 Psoriasiform dermatitis in a patient with necrolytic migra-
tory erythema (HE stain)

Glucagonomas are generally slow-growing but usually
advanced by the time of diagnosis. Once the tumor is meta-
static, cure is rarely, if ever, achieved. However, despite the

presence of metastases, many patients are able to experience
prolonged survival. Estimations of mean survival after diag-
nosis have ranged from 3 to 7 years or more. Often, the cor-
rect diagnosis is delayed for a long period, up to 12 years. It
is important to recognize NME because early diagnosis and
treatment may prevent metastasis of the islet-cell tumor and
be lifesaving.
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Chapter 17
Amyloidoses

Franco Rongioletti

Key Points

* Amyloidoses are a heterogeneous group of diseases in
which a fibrillar proteinaceous insoluble material called
amyloid accumulates in various tissues and organs.

* Amyloid is not a single substance but describes various
types of protein aggregations that share the characteristic
unifying properties of congophilia and doubly refractile
green color under polariscopy, distinctive fibrillar ultra-
structure, and a 3-pleated sheet structural conformation.

* Amyloidoses are identified according to the nature of the
main amyloid precursor protein and classified into systemic
amyloidoses and localized cutaneous amyloidoses.

e Systemic amyloidoses include primary, secondary, and
hereditary/familial forms, while the primary localized cutane-
ous amyloidoses include three major forms: lichen amyloido-
sis and macular amyloidosis in which amyloid deposits are
due to keratin, and primary nodular cutaneous amyloidosis
that occurs as a result of deposition of immunoglobulin light
chains produced by a local proliferation of plasma cells.

* Among the systemic amyloidoses, primary and myeloma-
associated systemic amyloidosis is the most common form in
which 40% of patients develop mucocutaneous disease, while
secondary systemic amyloidoses and hemodialysis-associ-
ated amyloidosis present rarely with cutaneous involvement.

Keywords Amyloid « Systemic amyloidoses ¢ Primary loca-
lized cutaneous amyloidoses » Lichen amyloidosis « Macular
amyloidosis « Nodular amyloidosis

17.1 Introduction

Amyloidoses are a heterogeneous group of diseases in
which a fibrillar proteinaceous insoluble material called
amyloid accumulates in various tissues and organs, impairing
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normal function. Amyloid is not a single chemically
distinct substance but describes various types of protein
aggregations that share the unifying feature of a B-pleated
sheet structural conformation through X-ray diffraction
with unique staining features. Characteristic properties of
amyloid include an eosinophilic amorphous hyaline
appearance with the hematoxylin and eosin stain, an
orange-red color with Congo red staining resulting in dou-
bly refractile green color under polariscopy, metachro-
masia with crystal violet stain, thioflavine T fluorescence,
and a fibrillar structure made by straight, nonbranching
filaments (7-10 nm in diameter) on electron microscopy
(1). All amyloid deposits, irrespective of their chemical
nature and the clinical type of amyloidosis, have a com-
mon amyloid P component which is a nonfibrillar protein
derived from a serum precursor, known as serum amyloid
P (SAP). Amyloid can be detected by immunohistochemi-
cal stains on paraffin-embedded sections using antibodies
against human component P (anti-SAP); however, the
specificity of this reaction is limited as amyloid P is also
present in elastic tissue. Immunohistochemical staining
with antibodies directed against specific precursors is more
helpful in differentiating the various types of amyloid.
DNA testing is also useful in the hereditary forms.

The most recent classification identifies amyloidoses
according to the nature of the main amyloid precursor pro-
tein, and up to 27 different proteins have been recognized to
date to be amyloidogenic in humans. However, six are the
major precursor proteins of dermatological interest:
immunoglobulin light chain-derived (AL), serum amyloid A
protein (SAA), B2-microglobulin, transthyretin (ATTR),
gelsolin (AGel amyloidosis), and epidermal keratinocyte
keratins (amyloid-K). Clinically, amyloidoses can be classi-
fied as systemic (generalized) or localized (limited to a single
organ, i.e., the skin) and acquired or hereditary (2). Systemic
and localized cutaneous amyloidoses can be further subclas-
sified as primary or secondary.

AL is seen in the setting of primary and myeloma-
associated systemic amyloidosis or nodular cutaneous
amyloidosis; serum amyloid A protein (SAA), an acute phase
reactant synthesized by the liver, is found in secondary AA
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Table 17.1 Main forms of amyloidoses with dermatologic interest

Systemic (S)
Amyloid or localized
protein  Precursor cutaneous (LC) Underlying disease
AL Immunoglobulin S Primary
light chain LC (Nodular Myeloma-associated
(kappa, amyloidosis)
lambda)
AA (Apo)serum S Chronic
amyloid A inflammation
ABM f3,-microglobulin S Long-standing
hemodialysis
ATTR Transthyretin S Hereditary (familial
amyloidotic
polyneuropathy)
AGel Gelsolin S Hereditary
A-K Epidermal LC, lichen and None, sometimes
keratinocyte macular type MEN 2A
keratin

systemic amyloidosis caused by chronic inflammation;
f3,-microglobulin is seen in the setting of amyloidosis of
chronic hemodialysis; ATTR is seen in a hereditary form
caused by more than 80 autosomal dominant hereditary point
mutations; gelsolin amyloidosis (AGel amyloidosis) is
responsible for an hereditary amyloidosis-associated form of
cutis laxa; amyloid-K is found in primary localized cutane-
ous amyloidoses (Table 17.1).

17.2 Clinical and Pathological Aspects
of Skin Manifestations

17.2.1 Acquired Systemic Amyloidoses
with Cutaneous Involvement

They can be classified as follows: (1) primary systemic
amyloidosis, usually with no evidence of preceding or
coexisting paraproteinemia, or plasma-cell dyscrasia and
amyloidosis associated with multiple myeloma; (2) secondary
systemic amyloidosis with evidence of coexisting pre-
vious chronic inflammatory or infectious conditions where
cutaneous involvement is nonspecific; (3) B,-microglobulin
hemodialysis-associated amyloidosis.

17.2.1.1 Primary and Myeloma-Associated
Amyloidosis (AL Amyloidosis)

Primary and myeloma-associated amyloidosis, also known
as amyloid light chain (AL) amyloidosis, is the most common
form with an estimated incidence of 0.8 per 100,000 person
years in western countries and 1,275-3,200 new cases per
year in the USA (3).

Fig. 17.1 Purpura in periorbital area (racoon sign) and around neck in
primary systemic amyloidosis

Patients are most commonly in their sixties with a slight
male predominance. No racial predilection exists. Primary
systemic amyloidosis is caused by an occult underlying
plasma-cell dyscrasia, and 20% of patients with primary
(AL) amyloidosis also have multiple myeloma. Conversely,
of all patients with multiple myeloma, 5-15% develop AL
amyloid deposits. The AL amyloid is produced by plasma
cells in the bone marrow and is more frequently due to
lambda than kappa chains (ratio 3:1). These light chains are
secreted into the serum and are unique in that they undergo
partial lysosomal proteolysis within macrophages, and
then, they are extracellularly deposited as insoluble amyloid
filaments.

Between 29 and 40% of patients with primary systemic
amyloidosis develop mucocutaneous disease (4). These
mucocutaneous manifestations are sometimes the first clue
to the discovery of systemic involvement. Nonvasculitic
petechiae, purpura, and ecchymoses involving sites such
as the periorbital area (racoon sign), lateral side of the
neck, axillae, and anogenital area are typical findings
(Figs. 17.1 and 17.2). Purpura may be elicited with coughing,
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Fig.17.3 Waxy nodules with hemorrhagic hue in myeloma-associated
amyloidosis

after pinching the skin (pinch purpura), following proctoscopy
or the Valsalva maneuver and is mainly caused by infil-
tration of vessel walls with amyloid. Acquired factor X
deficiency, decreased vitamin K-dependent clotting factors,
increased antithrombin activity, or increased fibrinolysis may
also play a role. Waxy translucent papules, plaques and
nodules with an hemorrhagic hue on the flexural folds, face
(Fig. 17.3), and trunk (Fig. 17.4) are other common manifes-
tations. Localized deposits of amyloid on the shoulder may
result in the shoulder pad sign. Other skin signs include
yellowish xanthoma-like lesions, diffuse infiltration of the
extremities and trunk resulting in scleroderma-like lesions,
infiltration of the scalp resembling cutis verticis gyrate with
alopecia (Fig. 17.5), bullous lesions with hemorrhagic
contents predominating in the axillary folds, anal and inguinal
areas mimicking an autoimmune bullous disease, nail
dystrophy (Fig. 17.6), cord-like thickening of the blood
vessels, cutis laxa-like or pseudoxanthoma elasticum-like
lesions and elastolytic lesions of the fingers whose skin

Fig. 17.4 Waxy translucent plaques in primary systemic amyloidosis
(Courtesy of M. Black, London)

Fig. 17.5 Cutis verticis gyrata due to amyloid in primary systemic
amyloidosis

Fig. 17.6 Nail dystrophy due to amyloidosis
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Fig.17.7 Elastolytic lesion of the pulp of finger in myeloma-associated
amyloidosis

Fig. 17.8 Macroglossia in primary systemic amyloidosis

depresses with pressure and remains depressed for an
abnormally long period of time (Fig. 17.7). The latter corre-
sponds to an amyloid deposition in relation to elastic fibers
(amyloid elastosis) (5).

Mucosal involvement is characterized by macroglossia
(Fig. 17.8) occurring in 19% of patients with or without
hardening of oral mucous membranes, xerostomia from infil-
tration of the salivary glands, and condyloma-like growths in
the genital skin. The findings of macroglossia, bilateral or
unilateral carpal tunnel syndrome, and periorbital purpura
are a classic presentation of AL amyloidosis.

Systemic involvement includes cardiac disease that is the
most important cause of mortality secondary to arrhythmias,
ischemia or congestive heart failure; hepatomegaly due
to amyloid infiltration and cardiac failure seen in 50% of
patients associated with splenomegaly; kidney involvement
(one-third of patients) manifested as nephrotic syndrome with
proteinuria and edema; carpal tunnel syndrome seen in 25%
of patients; peripheral and autonomic neuropathy resulting
in postural hypotension; gastrointestinal disease with an

Fig. 17.9 Diffuse, eosinophilic, fissured dermal amyloid deposits in
primary systemic amyloidosis (HE stain)

Fig. 17.10 Amyloid in the vessel walls (HE stain)

ulcerative colitis-like presentation and pseudo-obstruction
of the small intestine.

Biopsy of a skin lesion, if available, has the advantage of
safety and a high diagnostic yield showing diffuse or
nodular, eosinophilic, often fissured amyloid deposits in the
dermis and subcutis (Fig. 17.9). Amyloid is often seen within
the blood vessels (Fig. 17.10), around sweat glands and
pilosebaceous units leading to follicular atrophy and alopecia,
and encircling the adipocytes (amyloid ring). Hemorrhages are
present and the deposits are not usually associated with an
inflammatory infiltrate (Fig. 17.11). Fibroblasts are often
attached to the fissured edges. In the blistering form, the
bulla may be both intradermal and subepidermal. Amyloid
shows an apple-green birefringence with Congo red under
polarized light (Fig. 17.12), a positive fluorescence with
thioflavine T (Fig. 17.13), and a fibrillar structure made by
straight, nonbranching filaments on electron microscopy
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Fig. 17.11 Amyloid deposition with hemorrhages in the absence of
inflammatory infiltrate (HE stain)

Fig.17.12 Apple green birefringence of amyloid under polarized light
(Courtesy of Martin Black, London)

(Fig. 17.14). The affinity of amyloid for Congo red after
incubation with potassium permanganate does not change in
patients with myeloma-associated amyloidosis. Antibodies
to immunoglobulin light chains highlight amyloid deposits
(Fig. 17.15). Biopsy results from clinically normal skin may
be positive in as many as 50% of cases of primary systemic
amyloidosis. Findings from abdominal subcutaneous aspi-
rates and rectal biopsy are positive in almost 80% of patients.
Gingival biopsies may also be useful.

17.2.1.2 Secondary Systemic AA Amyloidosis

AA amyloidosis is caused by serum amyloid protein A
(SAA), a reactive inflammatory protein. It occurs in asso-
ciation with a variety of chronic inflammatory or infectious

Fig. 17.13 Positive fluorescence of amyloid with thioflavine-T
(Courtesy of Martin Black, London)

Fig. 17.14 Ultrastructural features of amyloid characterized by straight,
nonbranching filaments (Courtesy of Martin Black, London)

diseases such as rheumatoid arthritis, connective tissue
diseases, familial Mediterranean fever, Muckle—Wells
syndrome, lepromatous leprosy, hidradenitis suppurativa,
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Fig. 17.15 Positive immunostaining of amyloid with antibodies to the
immunoglobulin light chains

dystrophic epidermolysis bullosa, generalized and arthropathic
psoriasis, and chronic leg ulcers (6). Although skin manifes-
tations are not a feature of secondary AA amyloidosis, focal
deposits of amyloid can present rarely with nodules (7) or
be found in normal skin. Deep needle biopsy of the lower
abdomen is recommended as the preferential site showing
amyloid deposition around the subcutaneous fat cells
(amyloid rings) and eccrine glands in about 66% of cases.
As the amount of amyloid increases, the dermis may be
diffusely infiltrated. After treatment with potassium per-
manganate, AA amyloid becomes nonreactive for alkaline
Congo red stain while amyloid L is not affected by this treat-
ment. The main clinical manifestations of secondary AA
amyloidosis, however, are related to renal or gastrointestinal
involvement.

17.2.1.3 B,-Microglobulin Hemodialysis-Associated
Amyloidosis

Dialysis-related amyloidosis is caused by the deposition of
fibrillar B,-microglobulin and is a serious complication in
patients undergoing long-term dialysis (mean duration time
8—10 years). The main clinical manifestations include
carpal tunnel syndrome and chronic arthralgias starting in
the shoulder, or destructive arthropathies of large peripheral
joints. Visceral amyloid deposition occurs late, usually
after 15 years of hemodialysis, and may involve the
heart or the gastrointestinal tract (with macroglossia,
bowel infarction and perforation). Cutaneous signs are
nonspecific and include small, shiny, lichenoid papules on
the arms and trunk as well as subcutaneous masses on the
buttocks (8). Dermal deposition of amyloid is similar to that
of AL amyloid.

17.2.2 Hereditary/Familial Systemic
Amyloidoses with Cutaneous
Involvement

The hereditary amyloidoses constitute a group of rare
autosomal dominant diseases in which a mutant protein
forms amyloid fibrils. Among the hereditary systemic
amyloidoses with cutaneous involvement, there are familial
amyloidotic polyneuropathy, gelsolin amyloidosis (AGel) —
Finnish type, and ApoA1l amyloidosis (Apolipoprotein Al).
Familial amyloidotic polyneuropathy is caused by mutant
transthyretin (Amyloid ATTR) (9). Skin changes consist of
trophic leg ulcers and atrophic scars due to the accumulation
of transthyretin-derived amyloid in peripheral nerves.
There are Portuguese, Japanese, and Swedish subtypes.
Histopathological features from clinically normal skin show
amyloid in blood vessels, arrector pili muscles, elastic fibers,
and cutaneous nerves. In gelsolin amyloidosis, widespread
cutis laxa is the principal clinical manifestation associated
with increased fragility and risk for intracutaneous bleeding
(10). Histopathology shows cutaneous deposition of amyloid
(AGel), mainly attached to basement membranes or basal
laminae of various cutaneous structures, dermal nerves and
blood vessel walls, and elastic fibers, which are fragmented
and lost. ApoA1 autosomal dominant hereditary amyloidosis,
associated with a mutation of the apolipoprotein Al gene,
exhibits a cardiac presentation with death secondary to heart
failure by the sixth or seventh decade and cutaneous involve-
ment with yellowish patches (11).

Muckle—Wells syndrome and familial Mediterranean
fever are not hereditary amyloidoses sensu strictu, but are
genetic autoinflammatory diseases characterized by recurrent
fevers in which systemic reactive (AA) amyloidosis may be
a severe long-term complication. Muckle—Wells syndrome is
a rare autosomal dominant disease, caused by a defect in the
CIASI gene (now renamed NLRP3), which creates the
protein cryopirin involved in the regulation of inflammation.
It is characterized by the triad of renal amyloidosis, sen-
sorineural deafness, and wurticarial rash associated with
periodic attacks of fever and limb pain (12). Histopathology
of the hives includes vasodilatation and inflammation with
neutrophils. Familial Mediterranean fever is an autosomal
recessive disorder characterized by episodes of recurrent
fever and serositis. Skin manifestations include mainly an
erysipela-like reaction of the lower limbs with dermal
neutrophilic infiltration.

17.2.3 Localized Cutaneous Amyloidoses

Localized cutaneous amyloidoses can be classified into
primary and secondary forms.
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17.2.3.1 Primary Localized Cutaneous Amyloidoses

Primary localized cutaneous amyloidoses (PLCA) include
two major categories according to the type of amyloid:
(1) Lichen, macular, and biphasic amyloidoses caused
by trauma to the epidermis, producing globular amyloid
deposits due to keratin (amyloid K) (13) and (2) primary
nodular cutaneous amyloidosis (PNCA) that occurs as a
result of deposition of amyloid L protein, produced by a local
proliferation of plasma cells. Other primary cutaneous
variants such as anosacral, poikiloderma-like, bullous,
vitiliginous, and dyschromic have been described, though
they are all quite rare (Table 17.2).

Table 17.2 Primary localized cutaneous amyloidoses

Type Clinical appearance Amyloid deposition
Macular Poorly demarcated pruritic Degenerated keratinocyte
pigmented patches. intermediate filaments
Upper aspect of back
Lichenoid  Pruritic lichenoid papules Degenerated keratinocyte
that may be smooth or intermediate filaments
hyperkeratotic and
commonly coalesce
into plaques on shins
Biphasic Coexistence of papules Degenerated keratinocyte
and pigmented patches intermediate filaments
Nodular Single or multiple waxy Immunoglobulin light
nodules with or without chains
overlying atrophic
epidermis resulting
in hemorrhage from
slight trauma
Others Auricular concha, Usually, degenerated

keratinocyte
intermediate filaments

penis, anosacral,
poikiloderma-like,
bullous, amyloidosis
cutis dyschromica,
vitiliginous

Macular and lichen amyloidoses are the most common
form of PLCA (14). Lichen amyloidosis is more common in
Chinese, while macular amyloidosis is more frequent in
Central and South Americans, Middle Easterners, and Asians.

Lichen amyoidosis is characterized by dome-shaped,
flesh-colored or pigmented, slightly hyperkeratotic papules
coalescing into plaques on the shins (Fig. 17.16a, b) and, in
severe cases, on the extensor surface of the arms including
shoulders. Severe pruritus is a characteristic feature, and some
authors have proposed that lichen amyloidosis is always a
consequence of scratching an underlying pruritic condition.
Macular amyloidosis consists of macular hyperpigmented
areas, predominantly on the upper back (interscapular area),
and less commonly on the buttocks, chest, and extremities.
Lesions appear as grayish brown macules, 2-3 mm in diameter
coalescing into patches (Fig. 17.17) exhibiting a reticulate or
rippled pattern of pigmentation. Pruritus is not a constant
feature. It is also known as frictional amyloidosis and is
partially caused by the habit of vigorous rubbing of the skin
with a nylon towel or brush. Notalgia paresthetica is
somehow related to macular amyloidosis. Unusual variants
of the macular type have been reported including periocular
hyperpigmentation and nevoid hyperpigmentation (15).

In biphasic amyloidosis, the macular and lichen amyloi-
dosis patterns coexist with fine papules superimposed upon
a background of hyperpigmentation giving rise to the
characteristic rippled pattern. The occasional transforma-
tion of macular amyloidosis into lichen amyloidosis has
been observed. Lichen and macular amyloidoses have been
described in association with connective tissue diseases
(scleroderma, systemic lupus erythematosus), pachyonychia,
and primary biliary cirrhosis.

Lichen and macular amyloidoses with an early onset before
the age of 10 years have been described in multiple endocrine
neoplasia type 2A (MEN 2A) and familial medullary thyroid

Fig.17.16

(a) Lichen amyoidosis involving the shins. (b) Hyperkeratotic papules of lichen amyloidosis
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Fig. 17.18 Lichen amyloidosis with staining of amyloid by Congo red

carcinoma, which are genetic diseases caused by activating
mutations of the RET proto-oncogene (16). In this setting,
cutaneous manifestations are important markers for an early
genetic diagnosis and an early prophylactic thyroidectomy.
However, familial primary cutaneous amyloidosis with only
cutaneous features of lichen amyloidosis or less frequently
macular amyloidosis in the absence of multiple endocrine
neoplasia type 2A (MEN 2A) may also occur as an auto-
somal dominant condition.

Histopathologically, the lesions of macular and lichen
amyloid are similar, with the deposition of amorphous
eosinophilic material in the dermal papillae that stains
with Congo red (Fig. 17.18) and crystal violet (Fig. 17.19).

Fig.17.19 Crystal violet stains amyloid in lichen amyloidosis (Courtesy
of P. Romanelli, Miami)

Fig.17.20 Lichen amyloidosis with the epidermal changes of orthokera-
totic hyperkeratosis, acanthosis, and hypergranulosis (HE stain)

Scattered necrotic keratinocytes, pigment incontinence,
and a sparse perivascular lymphohistiocytic infiltrate are
often seen in both. However, the papular lesions of lichen
amyloidosis can be distinguished by the epidermal changes
of orthokeratotic hyperkeratosis, acanthosis, and hypergran-
ulosis (Fig. 17.20). In macular amyloidosis, pigmentary
incontinence in papillary dermis is prominent (Fig. 17.21).
The amyloid deposits stain positively with antibodies to
cytokeratins. In particular, 34betaE12 and MNF116, which
have in common the labeling of keratin K5, are useful (13).
Besides the three main types, some unusual cutaneous
variants have been described: amyloidosis of the auricular
concha (previously named collagenous papules) is considered
as a topographic variant of lichen amyloidosis (Fig. 17.22)
(17); amyloidosis of the glans penis mimicking condylomata
(18), although the true nature of amyloid has not been totally
clarified in this condition; anosacral cutaneous amyloidosis,
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Fig.17.21 Macular amyloidosis with pigment incontinence (HE stain)
(Courtesy of P. Romanelli, Miami)

Fig. 17.22 Amyloidosis of the auricular concha

characterized by hyperpigmentation and lichenification that
had mainly been reported in Japanese patients and was
considered to be a senile change of the skin; bullous lesions
that have been reported in the setting of lichen amyloidosis
but are more commonly associated with primary systemic
amyloidosis (19); amyloidosis cutis dyschromica that is
characterized by generalized, asymptomatic hyperpigmen-
tation intermingled with several hypopigmented spots
without papulation, atrophy, and telangiectasia starting
usually before puberty in the Middle-east countries (20);
poikiloderma-like cutaneous amyloidosis, vitiliginous amy-
loidosis characterized by depigmented lesions with peripheral
hyperpigmentation on the scalp of bald men, and tumid
amyloidosis are also rare variants.

The etiology of PCLA due to amyloid K is unclear, but
many risk factors have been implicated, such as ultraviolet B
(UVB), Epstein—Barr virus (EBV), race, chronic trauma,
genetic predisposition, and atopy.

Primary cutaneous nodular amyloidosis (PCNA), the
rarest form of primary cutaneous amyloidosis, occurs as a
result of deposition of amyloid L protein, produced by a local
proliferation of plasma cells (21). It could be considered as a
form of extramedullary plasmacytoma. Light chains may be
A or K, or both. PCNA occurs equally in both sexes and is
seen in adults, with a mean age at diagnosis of 60.8 years.
Mean duration of lesions at the time of diagnosis is 13.5 years.
Patients present with asymptomatic, single or multiple,
firm, smooth-surfaced, waxy or rubbery, pink to tan papules,
plaques, or nodules measuring up to several centimeters
(Fig. 17.23). Surface telangiectasias may be seen. Clinically,
the lesions may be indistinguishable from nodular deposits
of amyloid occurring in primary systemic amyloidosis or
myeloma-associated amyloidosis. Bullous-appearing,
anetoderma-like and plantar tyloma-like lesions have been
reported (22). There is a tendency for acral involvement,
with the most common sites being the feet, nose, or periau-
ricular areas. PCNA has been reported in the setting of
Sjogren syndrome, and it has been suggested that this
association is a distinct disease entity reflecting a particular
and benign part of the polymorphic spectrum of lymphopro-
liferative diseases related to Sjogren syndrome (23).

Although a rate of progression of PCNA to systemic
amyloidosis of 7-50% has been reported, most patients with
PCNA do not do so and remain in general good health,
particularly if no clinical or laboratory evidence for systemic
disease exists at the time of diagnosis (24). It is, however,

Fig.17.23 Primary cutaneous nodular amyloidosis of the nose (Courtesy
of Martin Black, London)
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Fig. 17.24 Massive deposits of amyloid throughout the dermis in
primary cutaneous nodular amyloidosis (Courtesy of Martin Black,
London)

recommended that these patients are followed longterm.
The use of scintigraphy with iodine 123-labelled serum
amyloid P component may be useful in monitoring patients
with PCNA with a monoclonal gammopathy for early occult
systemic amyloidosis (25). Histopathology is similar to
primary systemic amyloidosis showing massive deposits of
amyloid in both the papillary and reticular dermis and some-
times the subcutis (Fig. 17.24). Amyloid may occur within
vessel walls and adnexal structures. The overlying epidermis
may exhibit flattened rete ridges. A typical finding is the
presence of a plasma cell infiltrate around blood vessels and at
the margin of the amyloid deposits (Fig. 17.25). Gene rear-
rangement studies in some reports have found evidence of
clonality of the amyloid-producing plasma cells of the skin.
Foreign body giant cells and calcium deposition may occur.

17.2.3.2 Secondary Localized Cutaneous
Amyloidosis

Localized cutaneous amyloid deposition is most commonly an
incidental secondary reactive process associated with cuta-
neous tumors including intradermal nevi, sweat gland tumors,
pilomatricoma, trichoblastoma, dermatofibroma, seborrheic
keratosis, actinic keratosis, porokeratosis of Mibelli, Bowen’s
disease, and basal cell carcinoma. Cutaneous amyloid deposi-
tion may also occur after therapy with psoralen plus ultraviolet
A, or associated with mycosis fungoides and discoid lupus

Fig.17.25 Infiltrate of plasmocytes associated with amyloid deposit in
nodular cutaneous amyloidosis

erythematosus (26). These amyloid deposits due to amyloid
K do not have a known clinical significance. Reiterative insulin
injections may cause amyloid deposition at the site of therapy.

17.3 Treatment and Prognosis

Current treatment of amyloidosis is directed to reduce the
level of amyloid precursor proteins. Drugs effective in multiple
myeloma such as high-dose melphalan and autologous
stem-cell transplantation may be helpful in AL amyloidosis,
if tolerated (27). Patients with systemic AL amyloidosis have
a median survival of 1-2 years from diagnosis and <5% of
all patients with AL amyloidosis survive >10 years from the
time of diagnosis.

Treatment of secondary AA amyloidosis is difficult and
relies on systemic treatment according to the underlying
disease. Colchicine and other anti-inflammatory/immuno-
suppressive therapies and, in selected instances, anticytokine
(TNF-alpha, IL-1beta) therapy or, when applicable, the
eradication of an existing infectious focus (surgery, antimi-
crobial drugs) are useful in reducing the amyloid precursor
(SAA) load (28). Prognosis is usually poor. Complications
of end stage renal disease are the main cause of death, and
median survival after diagnosis is 4—10 years.

In hereditary amyloidosis, there is no specific drug treat-
ment that might specifically interfere with the progression
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of the disease. The possibility of suppressing the synthesis of
the amyloidogenic precursor by means of liver transplanta-
tion which is the main organ synthesizing most of these
proteins is actually considered as a therapeutic strategy for
this group of disorders.

Most cases of PLCA remain chronic and refractory to
treatment. No evidence-based therapy is recommended by
controlled randomized studies. Topical glucocorticoids,
intralesional glucocorticoids, cryotherapy, electrodessication
and curettage, dermabrasion, narrow-band UVB, pulsed dye
laser vaporization, topical and systemic retinoids, calcipotriol,
and topical tacrolimus have been used with varied success
(29-32). The relief of pruritus is the mainstay of treatment, but
antihistamines have been found to be moderately effective.

Treatment of PCNA is difficult due to a high rate of local
recurrence after all forms of treatment. Patients need to be
monitored for progression to systemic amyloidosis or plasma
cell dyscrasias (24). As recurrences are common, the least
invasive procedure yielding cosmetically acceptable results
is the best option.
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Chapter 18
Mucinoses

Franco Rongioletti

Key Points

* The cutaneous mucinoses are a heterogeneous group of
disorders in which an abnormal amount of mucin accu-
mulates in the skin.

* The etiopathogenesis of cutaneous mucinoses is unknown,
although cytokines such as tumor necrosis factor o and 3,
interleukin-1 and transforming growth factor 3 and/or
polyclonal and monoclonal immunoglobulins and other
unidentified factors in the serum of affected patients may
induce the synthesis of glycoaminoglycans.

e The cutaneous mucinoses are divided into two groups: pri-
mary cutaneous mucinoses in which the mucin deposit is the
main histologic feature resulting in clinically distinctive
lesions, and secondary mucinoses in which the mucin
deposition is only an additional histologic epiphenomenon.

e Primary mucinoses can be divided into dermal and follicu-
lar mucinoses. The former includes lichen myxedematosus,
reticular erythematous mucinosis, scleredema, dysthy-
roidotic mucinoses (localized (pretibial) and generalized
myxedema), papular and nodular mucinosis in connective
tissue diseases, self-healing juvenile cutaneous mucinosis,
cutaneous focal mucinosis, digital myxoid cyst, while the
latter include Pinkus’ follicular mucinosis and urticaria-like
follicular mucinosis.

* Associated disorders include paraproteinemia (sclero-
myxedema, scleredema), diabetes mellitus (scleredema),
hyperthyroidism (pretibial myxedema), hypothyroidism
(generalized myxedema) and lupus erythematosus, and
dermatomyositis or scleroderma (papular and nodular
mucinosis in connective tissue diseases).
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18.1 Introduction

The cutaneous mucinoses are a heterogeneous group of
disorders in which an abnormal amount of mucin accumu-
lates in the skin (1). Mucin or protein—hyaluronic acid
complex is a normal component of the dermal connective
tissue produced in small amounts by fibroblasts. It is a
jelly-like, amorphous mixture of acid glycosaminoglycans
(formerly called acid mucopolysaccharides) that are repea-
ting polysaccharides forming a complex carbohydrate.
The acid glycosaminoglycans may be fixed on both sides
of a protein core (proteoglycan monomer) as in the case
of dermatan-sulfate or chondroitin-6-sulfate and chondroitin-
4-sulfate, or they may be free as in the case of hyaluronic
acid, which is the most important component of dermal mucin.
Mucin is capable of absorbing 1,000 times its own weight of
water playing a major role in maintaining the salt and water
balance of the dermis. However, in disease conditions, mucin
is increased and since it holds water (hygroscopic), the
dermal connective tissue is edematous. A light blue staining
between the separated collagen bundles or empty spaces is a
good clue for mucin deposition. In such a case, special stains
such as Alcian blue at pH 2.5 (negative at 0.4) and colloidal
iron should be used to highlight these changes. Furthermore,
mucin is hyaluronidase sensitive and periodic acid-Schiff
(PAS) negative.

It is not clear why mucin production is increased in
pathological states. Although the cause is probably multi-
factorial, it has been suggested that cytokines and/or
immunoglobulins and unidentified factors in the serum of
affected patients can induce the synthesis of glycoamino-
glycans. Cytokines that may play an important role in the
process include tumor necrosis factor o and B, interleu-
kin-1, and transforming growth factor . A decrease in the
catabolic process of mucin degradation could be also
involved. In Chinese Shar-Pei dogs, known for their dis-
tinctive features of deep wrinkles, mucin accumulation
in the skin is a typical condition considered to be a conse-
quence of a genetic defect in the metabolism of hyaluronic
acid.
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The cutaneous mucinoses, which may be dermal or follicular
according to the site of mucin deposition, are divided into
two groups: primary (idiopathic) cutaneous mucinoses in
which the mucin deposit is the main histologic feature result-
ing in clinically distinctive lesions and secondary mucino-
ses in which histologic mucin deposition is only an additional
finding and secondary phenomenon.

18.2 Clinical and Pathological Aspects
of Skin Manifestations

18.2.1 Lichen Myxedematosus
(Papular Mucinosis)

Lichen myxedematosus (LM) is a chronic, idiopathic
disorder characterized by lichenoid papules, nodules, and/or
plaques due to dermal mucin deposition and a variable degree
of fibrosis in the absence of thyroid disease (2). It includes
two clinicopathologic subsets: a generalized papular and
sclerodermoid form (also called scleromyxedema of
Arndt-Gottron) with a monoclonal gammopathy and
systemic, even lethal, manifestations and a localized papular
form which does not run a disabling course. Occasionally,
patients with LM have overlapping or atypical features and
fall between scleromyxedema and localized LM.

In scleromyxedema, there is a widespread symmetric
eruption of 2-3 mm, firm, waxy, closely spaced papules on
an indurated, sclerodermoid background involving the hands
(Fig. 18.1), forearms, head and neck region, upper trunk
(Fig. 18.2), and thighs. Papules are often arranged in a
strikingly linear array and the skin exhibits a brownish
discoloration. The glabella is typically involved with deep

Fig. 18.1 Scleromyxedema on the hands with doughnut sign

longitudinal furrowing (Fig. 18.3), as well as the ears
(Fig. 18.4). As the condition progresses, skin stiffening,
sclerodactyly, and decreased motility of the mouth and joints
occur. On the proximal interphalangeal joints, a central
depression surrounded by an elevated rim (due to the skin
thickening) is referred to as the “doughnut sign.”
Scleromyxedema is almost always associated with a
monoclonal gammopathy, usually of IgG-type with lambda
light chains. Although a mild plasmacytosis may be found in
the bone marrow, scleromyxedema progresses to multiple
myeloma in less than 10% of cases. The significance of the
monoclonal gammopathy in patients with scleromyxedema
is still debated. Paraprotein levels do not correlate with either
the extent or the progression of the disease. However, while
serum from patients with scleromyxedema enhanced fibro-
blast proliferation in vitro, an immunoglobulin purified
from the paraprotein-containing serum failed to do so (2),

Fig. 18.3 Scleromyxedema on the glabella with deep longitudinal
furrows
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Fig. 18.4 Scleromyxedema behind the ear

suggesting a pathogenetic role for circulating factors other
than the paraprotein. Clinical remission of scleromyxedema
following autologous stem cell transplantation points to the
bone marrow as a source of these circulating factors.

Patients with scleromyxedema can have a number of
internal manifestations — muscular, neurologic, rheumatologic,
pulmonary, renal, and cardiovascular. Dysphagia, proximal
muscle weakness due to myositis, disturbances of the central
nervous system leading to unexplained coma, peripheral
neuropathy, arthropathies, carpal tunnel syndrome, restrictive
or obstructive lung disease, and a scleroderma-like renal disease
may accompany or follow the cutaneous manifestations.

In localized LM, the patients exhibit small, firm, waxy
papules (or nodules and plaques produced by the confluence
of papules) confined to only a few sites (usually the upper
and lower limbs and trunk) without sclerotic features,
paraproteinemia, systemic involvement or thyroid disease.
Localized LM is subdivided into four subtypes: a discrete
papular form involving the limbs and trunk; acral persistent
papular mucinosis (APPM) in which flesh-colored papules
develop exclusively on the back of the hands and extensor
surface of the distal forearms (Fig. 18.5); cutaneous mucinosis
of infancy (Fig. 18.6), and a pure nodular form with a mild or
absent papular component. Moreover, localized LM may be
observed in association with HIV infection, exposure to toxic
oil or L-tryptophan, and hepatitis C virus infection. Familial
forms of papular mucinosis have also been reported. Whether
they are a distinct entity or a familial form of localized LM
is, however, still unclear (4).

Histologically, scleromyxedema is characterized by a
triad of microscopic features that includes a diffuse deposit of
mucin in the upper and mid-reticular dermis, an increase in

Fig. 18.6 Cutaneous mucinosis of infancy

collagen deposition and a marked proliferation of irregularly
arranged fibroblasts (Fig. 18.7a, b). Mucin may fill the walls
of myocardial blood vessels as well as the interstitium of the
kidney, pancreas, adrenal glands, and nerves. In the localized
forms the changes are less characteristic. Mucin accumulates
in the upper and mid reticular dermis, fibroblast proliferation is
variable, and fibrosis is not marked and may even be absent (4).
In APPM, mucin accumulates focally in the upper reticular
dermis (sparing a subepidermal zone) and fibroblasts are not
increased in number (Fig. 18.8a, b).

Histologic examination of the skin helps to distinguish
localized LM from several papular eruptions that have a
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Fig. 18.7 Scleromyxedema. (a) Microscopic triad of mucin deposition, fibroblast proliferation, and fibrosis (HE stain). (b) Mucin in scleromyxe-

dema (colloidal iron stain)

Fig. 18.8 Acral persistent papular mucinosis (APPM). (a) Focal mucin deposition with grenz zone and no fibroblast proliferation (HE stain).

(b) Mucin in APPM (Colloidal iron stain)

similar appearance, such as granuloma annulare, lichen
amyloidosus, lichen planus and other lichenoid eruptions, and
eruptive collagenoma. Scleromyxedema should be distin-
guished mainly from systemic scleroderma, scleredema, and
nephrogenic systemic fibrosis. The presence of papules, espe-
cially in linear arrays, is a very helpful clinical sign in
scleromyxedema. Nephrogenic systemic fibrosis, seen in
patients with serious renal dysfunction and a positive history
of exposure to Gadolinium-containing contrast agent, differs
from scleromyxedema as it lacks face involvement and
paraproteinemia; moreover, a deeper fibrotic involvement of
the dermis and of the septa in the subcutis with mucinous
deposits and an increase of CD34+ stromal spindle cells that

coexpress procollagen-I and CD45RO are more typical of
the former.

18.2.2 Reticular Erythematous Mucinosis

Reticular erythematous mucinosis (REM) (syn. Plaque-like
cutaneous mucinosis) occurs most often in middle-aged
women (1). On the mid back or chest, reddish macules and
papules merge into reticulated, net-like patterns or plaque-like
lesions (Fig. 18.9). Sun exposure usually worsens the erup-
tion, but it has occasionally been reported to be beneficial.
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In general, REM is not associated with systemic diseases
or abnormal laboratory tests. Oral contraceptives, menses,
pregnancy, heat, X-ray therapy, and perspiration may promote
or exacerbate REM. Familial cases have been reported (5).

Histologically, the epidermis is normal. Interstitial depo-
sits of mucin are seen in the upper dermis, along with a
perivascular and, at times, perifollicular T-cell infiltrate
(Fig. 18.10a, b). Vascular dilation is present. Usually, direct
immunofluorescence is negative, but rarely granular deposits
of IgM, IgA and C3 have been seen at the dermo—epidermal
junction (6).

Fig. 18.9 REM. Clinical features

The main differential diagnosis is with lupus erythematosus.
In biopsy specimens of cutaneous lupus erythematosus, there
is involvement of the epidermis by an interface dermatitis,
and deposits of IgG and C3 are found at the dermo—epidermal
junction. Lupus erythematosus tumidus can be difficult to
distinguish microscopically from REM, but clinically it
presents as scattered smooth-topped papules and plaques,
sometimes in an annular pattern. Jessner’s lymphocytic
infiltration usually lacks mucin deposits.

18.2.3 Scleredema

Scleredema (Buschke, diabeticorum) is a symmetrical diffuse
induration of the upper part of the body caused by a thickened
dermis and deposition of mucin (Fig. 18.11) (1). Classically,
there are three types of scleredema, although a simpler
division into those with and those without diabetes has been
suggested. The first type affects mostly middle-aged women,
but also children. It is preceded by fever, malaise, and an infec-
tion (usually streptococcal) of the upper or lower respiratory
tract. The skin of the cervicofacial region suddenly hardens
with extension to the trunk and proximal upper limbs. The
second type shares the same clinical features as the first but
has a more subtle onset, without a preceding illness; it
persists for years. This type is more frequently associated
with a monoclonal gammopathy. The third type occurs mainly
in obese middle-aged men with insulin-dependent diabetes

Fig. 18.10 REM. (a) Interstitial dermal mucin with perivascular lymphocytic infiltrate. Note the uninvolved epidermis (HE stain). (b) Mucin

deposition in REM (Alcian blue stain)



144

F.Rongioletti

(scleredema diabeticorum) (7). The onset is subtle and
the involvement persistent. Erythema and induration of the
posterior neck and the back are commonly observed as is a
peau d’orange appearance of the skin. Unusual cases with
limited site involvement have been reported (8).

Systemic manifestations (in all three forms) include
serositis, dysarthria, dysphagia, myositis, parotitis, and
ocular and cardiac abnormalities. Reported associations
include hyperparathyroidism, rheumatoid arthritis, Sjogren’s
syndrome, malignant insulinoma, myeloma, gall bladder
carcinoma, and HIV infection. Except for limitation of

Fig. 18.11 Scleredema. Clinical features

movement, scleredema usually causes little morbidity. Type
1 may clear in 6 months to 2 years, whereas the other types
last longer. Type 3 scleredema is occasionally fatal due to
systemic involvement.

Histologically, the principal alteration in scleredema is
the thickening of the reticular dermis, with large collagen
bundles separated from each other by clear spaces filled with
mucin, resulting in fenestration of the dermis (Fig. 18.12 a, b).
There is no increase in the number of fibroblasts, but the
elastic fibers are reduced in number. At times, the mucin
deposition can be slight. There is often a sparse perivascular
lymphocytic infiltrate. Direct immunofluorescence is usually
negative, but IgG and C3 have been found at the dermo—
epidermal junction. Mucin also accumulates in skeletal
muscle and the heart. Irreversible glycosylation of collagen
and resistance to degradation by collagenase may lead to an
accumulation of collagen. Alternatively, excess stimulation
by insulin, microvascular damage, and hypoxia may increase
the synthesis of collagen and mucin.

Scleredema may be confused with scleroderma, but the
lack of acral involvement and the absence of Raynaud’s
phenomenon and cuticular and mat telangiectasias points to
scleredema. Patients with scleromyxedema also have firm
papules (often in a linear array) in addition to dermal indura-
tion. Histologically, there is little overlap beyond increased
dermal mucin. Occasionally, because of associated erythema,
patients with type 3 scleredema are misdiagnosed as having
cellulitis (usually by nondermatologists).

Fig. 18.12 Scleredema. (a) Thickening of the reticular dermis with large collagen bundles. (b) Fenestration of the collagen bundles separated by

mucin deposition (HE stain)
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18.2.4 Mucinoses Associated with Altered
Thyroid Function

18.2.4.1 Localized (Pretibial) Myxedema

Pretibial mixoedema is one of the signs of Graves’ disease
(along with goiter, exophthalmus, thyroid acropathy, and high
circulating levels of long-acting thyroid-stimulating hormone)
and usually tends to occur at a later stage of the disease or
after the patient becomes euthyroid post treatment (9). It is
found in 1-5% of patients with Graves’ disease, but in up to
25% of patients with exophthalmus (4). Less commonly, it
has been described with Hashimoto's thyroiditis. There are
four main clinical variants of pretibial myxedema: diffuse,
nonpitting edema (43%); plaque (27%); nodular (18%); and
elephantiasis (5%) (Fig. 18.13) (10). The lesions can vary in
color and may exhibit a characteristic peau d’orange (orange
peel) appearance and texture due to prominent hair follicles.
The elephantiasic form is the most symptomatic and debili-
tating, consisting of nodular, polypoid, or fungating lesions
with marked lymphedema (Fig. 18.14). The typical sites of
involvement are the lateral or anterior aspect of the legs and
dorsa of the feet, but the toes, the thighs, the shoulders, the
hands and the forehead can be involved as well. Overlying
hyperhidrosis or hypertrichosis may be associated. Apart
from appearance, associated morbidity is usually minimal.
Entrapment of peroneal nerves by mucinous connective tissue
may cause foot drop or faulty dorsiflexion.

Fig. 18.13 Pretibial myxedema. Plaque-type with orange peel
appearance

Fig.18.14 Pretibial myxedema. Elephantiasic form (courtesy of B. Cribier,
Strasbourg, France)

Histopathology reveals hyperkeratosis with follicular
plugging, acanthosis and sometimes papillomatosis. The
reticular dermis, particularly the mid to the lower part,
shows separation of collagen bundles by large quantities of
mucin (Fig. 18.15a, b). An increase in mast cells may be
found but fibroblasts are normal. Elastic fibers are reduced in
number.

A serum factor (unrelated to long-acting thyroid stimula-
ting hormone) could incite fibroblasts to produce mucin.
Fibroblasts from the dermis of the lower extremities have
been found to be more sensitive to this factor than are fibro-
blasts from other areas of the body. An insulin-like growth
factor, trauma, and lymphatic obstruction due to mucin may
play a role.

In addition to lichen simplex chronicus and hypertro-
phic lichen planus in which mucin is lacking, pretibial
myxedema should be differentiated from obesity-associated
lymphedematous mucinosis seen in patients without thyroid
disease.

18.2.4.2 Generalized Myxedema

Generalized myxedema is a manifestation of severe hypo-
thyroidism in which mucin is deposited in the dermis leading
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Fig. 18.15 (a) Pretibial myxedema. (HE stain). (b) Mucin in pretibial myxedema (Alcian blue stain)

to waxiness of the skin. Generalized myxedema is due to a
quantitative or functional deficiency of thyroxine. Impaired
degradation, rather than increased synthesis, of mucin has
been suggested. Hypothyroidism may be congenital (cretinism)
or of juvenile or adult onset.

Adult hypothyroidism is the most common form of the
disease. It can be seen in women of 40-60 years of age as the
result of autoimmune disease (usually Hashimoto’s thyroiditis),
therapy of hyperthyroidism (usually Graves’ disease) or,
rarely, pituitary or hypothalamic failure.

The initial symptoms are subtle and include mental and
physical sluggishness, weight gain, constipation, leg cramps,
loss of appetite, and cold intolerance. The face has a dull
expression. The eyelids, lips, tongue, and hands are pufty,
the nose is broad, and the speech becomes hoarse and slurred.
The skin is pale, cool, waxy, and dry; an absence of sweating can
lead to acquired ichthyosis or eczema craquelé. A yellowish
discoloration of the palms and soles due to carotenemia
may appear. Hair and nails are dry and brittle, and a diffuse
nonscarring alopecia is common. Purpura involving the
extremities, blue telangiectatic fingertips, delayed wound
healing, and xanthomas may be seen.

Histologically, mucin deposits, mainly perivascular
and perifollicular, display collagen bundles and may
extend to the subcutaneous fat and nerves. Fibroblasts are
not increased in number, but elastic fibers are reduced.

Mucin deposits in the brain probably cause the psychiatric
Ssymptoms.

18.2.5 Papular and Nodular Mucinosis
in Connective Tissue Diseases

Primary mucinoses presenting with papular, nodular, or
plaque-like lesions may be associated with or antedate a
connective tissue disease such as lupus erythematosus
(cutaneous lupus mucinosis) (11) or, less frequently, derma-
tomyositis and scleroderma (Fig. 18.16) (12, 13). Cutaneous
lupus mucinosis occurs in 1.5% of patients with lupus
erythematosus. Only in Japan has a male predominance been
observed. Pedriatic cases have also been reported (14).
The clinical course may be related or not related to the
underlying disease activity. Usually, patients with lupus
erythematosus who develop papular and nodular muci-
nosis have a systemic disease, in about 75% of cases with
renal and articular involvement. Cutaneous (discoid) and
subacute cutaneous lupus erythematosus may also be
associated. Histologically, mucin abounds in the upper and
mid dermis, sometimes in association with a slight to
moderately dense perivascular lymphocytic infiltrate. Mucin
may involve the subcutis as well. The epidermal changes of
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subcutaneous nodules on the face with periorbital swelling
and on periarticular areas (Fig. 18.18); systemic symptoms
such as fever, arthralgias, weakness, and muscle tenderness in
the absence of paraproteinemia, bone marrow plasmocytosis,
and thyroid dysfunction; spontaneous resolution in a period
ranging from a few weeks to many months (from 2 to 8) (15).
It has been also described in adults (16). Histologically,
papular lesions show mucin deposition with mild inflamma-
tion and a small increase in fibroblasts while nodules show
deep mucinous areas associated with bands of fibrosis and
fibroblastic proliferation (Fig. 18.19).

Fig. 18.16 Papular and nodular mucinosis associated with connective
tissue disease

Fig. 18.17 Self-healing juvenile cutaneous mucinosis with papular
lesions

lupus erythematosus are absent, but a positive lupus band is
seen on direct immunofluorescence.

18.2.6 Self-healing Cutaneous Mucinosis

Self-healing cutaneous mucinosis is a rare disorder, usually
involving the juvenile population, characterized by the
following criteria: an acute eruption of multiple papules

(Fig. 18.17), sometimes gathering in linear infiltrated plaques, Fig.18.19 Self-healing juvenile cutaneous mucinosis. Histopathology
on the face, neck, scalp, abdomen, and thighs; mucinous of a nodular lesion (HE stain)

[
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18.2.7 Cutaneous Focal Mucinosis

The lesion is a benign, symptomless, skin-colored papule or
nodule, which is less than 1 cm in diameter; it can occur
anywhere on the body (Fig. 18.20) (17), except over the joints
of the hands and feet. Oral involvement is not infrequent.
The diagnosis is a histologic one. Mucin is dispersed through-
out the upper and mid dermis sparing the subcutaneous fat
(Fig. 18.21). Cleft-like spaces, but no cysts, are seen. Spindle-
shaped or stellate fibroblasts are present. Moreover, a minor

Fig. 18.21 Cutaneous focal mucinosis. Focal mucin deposition in the
dermis (Alcian blue stain)

population of dermal dendrocytes that are partially factor
XIIla positive and partially CD34 positive is found.
The elastic and reticulum fibers are absent, but capillaries are
normal in number.

Cutaneous focal mucinosis results from a “muciparous”
reaction of the connective tissue to nonspecific stimuli and
should be distinguished from an angiomyxoma, which repre-
sents a true neoplasm.

18.2.8 Digital Mucous (Myxoid) Cyst

A dome-shaped elevation with or without visible semitrans-
parent contents forms on the dorsal skin on or near a distal
interphalangeal joint of the finger (Fig. 18.22). Subungual
and multiple forms have been reported (17). Clinical and
radiographic evidence of osteoarthritis is common (18).
Grooving of the nail may associate or even precede the
cyst itself by up to 6 months. Antecedent trauma has been
documented in a small minority of cases (19). There are
two variety of lesions: the cyst derived from synovial cells
(ganglion), which is located over the joints, and that derived
from dermal-based fibroblasts, which is located between
the interphalangeal joints. Puncture or biopsy results in
the drainage of viscous, stringy mucin from the cyst.
Histopathological features show a large deposit of mucin
containing stellate fibroblasts, some vascular spaces, and

Fig. 18.22 Digital myxoid cyst
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Fig. 18.23 Histopathology of digital myxoid cyst

multiple clefts (Fig. 18.23). The overlying epidermis is laterally
acanthotic and centrally more atrophic. Transepidermal
elimination of mucoid material may be seen.

18.2.9 Oral Mucous Cyst

Oral mucous cyst (mucocele)is a benign, single, dome-
shaped, translucent, blue-whitish, mucin-containing cystic
lesion of the oral cavity. They are located on the inner sur-
face of the lower lip or on the floor of the mouth and wax and
wane over several months (Fig. 18.24). The mucin deposits
are made by sialomucin (neutral glycosaminoglycans) and
not by acid glycosaminoglycans and are both PAS positive
and Alcian blue positive.

18.2.10 Primary Follicular Mucinoses

Mucin accumulates in the follicular epithelium in two primary
(idiopathic) distinctive clinical disorders: Pinkus’ follicular
mucinosis (20) and urticaria-like follicular mucinosis (21).
Otherwise, follicular mucinosis is a histologic epiphenome-
non most often seen in cutaneous T-cell lymphomas and
other skin diseases

Fig. 18.24 Oral mucous cyst

Fig. 18.25 Follicular mucinosis of the scalp

18.2.10.1 Pinkus’ Follicular Mucinosis
(Alopecia Mucinosa)

This uncommon inflammatory disorder, apparently not linked
with lymphoma, has a predilection for children and for adults
in the third and fourth decades of life. It is far from clear why
dermal-type mucin is deposited selectively within an epithelial
structure. Although follicular keratinocytes have been consi-
dered to be the source of the mucin, an etiologic role for
cell-mediated immune mechanisms has been proposed.
A reaction to persistent antigens such as Staphylococcus
aureus has also been suggested. Clinically, it presents as an
acute or subacute eruption characterized by one or several
plaques of grouped follicular papules; lesions are limited
to the face and scalp and are associated with alopecia
(Fig. 18.25). Nodules, annular plaques, folliculitis, follicular
spines, and acneiform eruptions (22) have also been described.
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Fig. 18.26 (a) Follicular mucinosis (HE stain). (b) Mucin in the follicle (Alcian blue stain)

A second type that is characterized by a more generalized
chronic form in a slightly older age group with larger and
more numerous plaques on the extremities, trunk, and face is
probably best regarded as a follicular mucinosis associated
with a cutaneous T-cell lymphoma rather than a primary
condition. Histologically, mucin accumulates within the
follicular epithelium and sebaceous glands causing kerati-
nocytes to disconnect (Fig. 18.26a, b). In more advanced
lesions, the follicles are converted into cystic spaces con-
taining mucin, inflammatory cells, and altered keratinocytes.
A perifollicular infiltrate of lymphocytes, histiocytes, and
eosinophils is seen. The differentiation between Pinkus’
follicular mucinosis and mycosis fungoides-associated
follicular mucinosis is very difficult and there is no single
reliable criterion. Although the existence of a primary folli-
cular mucinosis has been questioned as it has been considered
as an “indolent” localized form of cutaneous T-cell lymphoma,
clues in favor of a primary form are the young age of the
patient, a solitary lesion on the face or neck, and the absence
of histologic features of epidermotropism and atypical
lymphocytes (23). Clonal T-cell rearrangement is not always
useful to differentiate the two types. In these cases, a clinical
follow-up is mandatory.

18.2.10.2 Urticaria-Like Follicular Mucinosis
This is a very rare disorder that occurs primarily in middle-

aged men (21). Pruritic, urticarial papules or plaques appear
on the head and neck within an erythematous “seborrheic”

background. As lesions resolve, red macules persist for a few
weeks. Hair-bearing regions may be involved, but neither
follicular plugging nor alopecia is seen. Urticaria-like folli-
cular mucinosis waxes and wanes irregularly over a period
that can vary from a few months to 15 years. There are no
associated systemic manifestations. Response to natural
sunlight has been inconsistent, but it has been beneficial in a
small number of cases.

As in primary follicular mucinosis, mucin accumulates
inside the hair follicles. An infiltrate with lymphocytes and
eosinophils is seen around blood vessels and hair follicles.
In only a single patient were vascular C3 deposits seen by
direct immunofluorescence.

18.3 Prognosis and Treatment
of Cutaneous Mucinoses

Scleromyxedema is a disease with an unpredictable but
usually progressive and disabling course, and the therapy is
often disappointing. In the USA, melphalan has been the
therapy of choice for long time, targeting the plasma cell
dyscrasia. This alkylating agent can result in some clinical
improvement, but it has also been implicated in 30% of the
deaths secondary to its induction of hematologic malignan-
cies and septic complications. Other chemotherapeutic agents
have been tried, such as cyclophosphamide, methotrexate,
chlorambucil or 2-chlorodesoxyadenosine, but with no better
results and similar side effects. Systemic corticosteroids are
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also often used with limited or good, but temporary, results.
Interferon alpha has led to paradoxical effects, both improving
and worsening LM. Actually, high-dose intravenous immu-
noglobulins (24), autologous stem cell transplantation, and
thalidomide may represent promising therapies. On the other
hand, spontaneous improvement and clinical resolution,
even after 15 years, have been described. The use of poten-
tially toxic drugs should be limited to patients who are
disfigured, disabled, or very ill. Dysarthria and a flu-like
illness may herald coma, and the patient should be promptly
admitted to hospital for close observation.

Localized LM is a benign condition and does not require
therapy, and a wait-and-see approach is recommended. Topical
corticosteroids and calcineurin inhibitors (25) may be of
some benefit. However, spontaneous resolution may occur,
even in the setting of HIV-associated cases.

The therapy of choice for REM is antimalarials (e.g.
hydroxychloroquine) which are usually effective in clearing
the lesions in 2—4 weeks. Calcineurin inhibitors may be also
effective (26). Broad-spectrum sunscreens should also be used.
The lesions may clear spontaneously, even after 15 years.

Therapy is unnecessary for type 1 scleredema because it
is self-limited in duration. Regression of scleredema associ-
ated with diabetes or monoclonal gammopathy is more
uncommon and no specific treatment is available. Control of
the hyperglycemia does not have any influence on the skin.
PUVA, pulse therapy with cyclophosphamide, oral corticos-
teroids, cyclosporine, factor XIII infusion, electron-beam,
and UV-AL1 therapy (27) have all been reported to be of
benefit. Chemotherapeutic treatment of associated multiple
myeloma also improved the lesions of scleredema. Aggressive
therapies, however, should be limited to those cases associated
with myeloma or with systemic, disabling manifestations.

Localized (pretibial) myxedema can be treated with cor-
ticosteroids applied under occlusive dressings or delivered
by intralesional injection. Usually, skin grafting is followed
by relapses. Plasmapheresis, gradient pneumatic compres-
sion, and octreotide with and without surgical shave removal
have been of some benefit (28). Therapy for the associated
hyperthyroidism does not improve the cutaneous lesions and,
often, localized myxedema develops after treatment has been
instituted. Localized myxedema may clear spontaneously
(an average 3.5 years).

In generalized myxedema, symptoms subside with thy-
roxine administration and recur if it is discontinued. Even
areas of hair loss regrow with proper treatment. If untreated,
patients can die as a result of “myxedema coma.”

Therapy of papular and nodular mucinosis in lupus
erythematosus is the same as for lupus erythematosus. Only
a few patients respond to antimalarials, the remainder
requiring systemic corticosteroids. However, the course of
papulonodular mucinosis is not always related to the severity
of the associated connective tissue diseases.

Cutaneous focal mucinosis and myxoid cyst can be
excised. Relapsing is not uncommon in the latter and many
dermatologists tend to favor more conservative treatments
such as multiple needling or aspiration followed by steroid
injection or cryotherapy. Surgical excision is also the treat-
ment of choice for oral mucous cyst.

There is no specific treatment for Pinkus’ follicular
mucinosis. A wait-and-see approach is recommended as many
cases of Pinkus’ follicular mucinosis resolve spontaneously
in 2-24 months. Topical, intralesional and systemic corticos-
teroids, dapsone, antimalarials, indomethacin, minocycline,
oral isotretinoin, interferon alfa-2b, and UVA1 phototherapy
have produced some beneficial effects. Urticaria-like follicular
mucinosis has a good prognosis and antimalarials and dapsone
were reportedly beneficial (21).
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Chapter 19
Lipoid Proteinosis

Franco Rongioletti

Key Points

* Lipoid proteinosis is rare autosomal recessive disorder
starting in early infancy and characterized by deposition
of hyaline material in the skin, mucous membranes, and
multiple organs.

e Typical clinical symptoms are hoarseness, vesicles leaving
pitted scars, beaded papules on the eyelid margins, diffuse
thickening of the skin with verrucous change on frictional
areas, and infiltration of the oral mucosa.

e Mutations within the extracellular matrix protein gene
(ECM-1) are the underlying defect.

Keywords Urbach-Wiethe disease * Hyalinosis cutis et
mucosae ® Hoarseness ® Moniliform blepharosis

19.1 Introduction

“Hyaline” is not a single substance. Traditionally, this term
included a variety of skin deposits that appeared eosinophilic
and somewhat glassy by the refraction of light. Lipoid
proteinosis (LiP) (OMIM 247100), also known as Urbach-
Wiethe disease or hyalinosis cutis et mucosae, is a rare
autosomal recessive or sporadic (new mutation) disorder in
which an amorphous hyaline material is primarily deposited
in the skin, the oropharyngeal mucosa, the larynx, and the
brain. Its prevalence is high in South Africa, suggesting a
probable founder effect (descendents of German and Dutch
immigrants) [1]. Only about 300 cases have been reported in
the literature, with only a few case series [2]. LiP is caused
by loss of function mutations in the extracellular matrix
protein 1 gene, ECM1, on chromosome 1g21 [3]. At least, 26
different inherited mutations in ECM1 have been reported,
and exons 6 and 7 are the most common sites for ECM 1
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gene mutations. It has been suggested that individuals with
mutations in exon 7 have a slightly milder phenotype than
those with exon 6 mutations.

19.2 Clinical and Pathological Aspects
of Skin Manifestations

LiP is clinically heterogeneous with affected individuals
displaying differing degrees of skin scarring and infiltration,
variable signs of hoarseness and respiratory distress, and in
some cases neurological abnormalities such as temporal lobe
epilepsy [4]. There is no sex predilection. The initial symp-
tom of LiP is a weak cry after birth or hoarseness in early
infancy, caused by infiltration of the vocal cords. Skin lesions
usually develop during the first few years of life or may
appear later and are characterized by inflammatory vesicles,
bullae, and hemorrhagic crusts that resolve leaving pox-like
and acneiform scars on the face and extremities. In the later
stages, waxy, yellow papules and plaques with generalized
skin thickening develop on the face (Fig. 19.1) and flexures.
The classic and pathognonomic sign is the beaded papules
on the eyelid margins (moniliform blepharosis) (Fig. 19.2),
sometimes involving the nose (Fig. 19.3). Hyperkeratotic,
verrucous lesions may appear in regions exposed to mechan-
ical friction, such as the hands (Fig. 19.4), feet, elbows, and
knees. Scalp involvement may lead to patchy or diffuse
alopecia. Infiltration of the oral mucosa leads to a cobble-
stone appearance of the lips and tongue (Fig. 19.5). The
tongue is short with a thickened frenulum that limits lingual
movements and causes speech difficulties. Extracutaneous
features may include epilepsy and neuropsychiatric abnor-
malities, dyspnea, intestinal bleeding, dental anomalies, and
recurrent inflammation of the parotid and submandibular
glands. A typical radiographic finding is bilateral, comma-
shaped intracranial calcifications in the temporal lobes or
hippocampus. No diagnostic laboratory abnormalities are
found. Polymerase chain amplification and direct nucleotide
sequencing of the ECM1 gene can confirm the diagnosis.
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Fig. 19.1 Yellowish plaques with skin thickening and residual scars
(Courtesy of A. Amantea and P. Donati, Rome, Italy)

Fig.19.2 Beaded papules on the eyelid margins (moniliform blepharosis)

Histopathology of a typical lesion reveals widespread
deposition of homogeneous, pale-staining, hyaline-like mate-
rial in the dermis under a hyperkeratotic, acanthotic, and

Fig. 19.3 Beaded papules on the nose (Courtesy of G.E. Cannata,
Imperia, Italy)

Fig. 19.4 Verrucous lesions on the hands (Courtesy of G.E. Cannata,
Imperia, Italy)

Fig. 19.5 Infiltration of the oral mucosa leads to a cobblestone appear-
ance of the tongue

papillomatous epidermis (Fig. 19.6a). Initially, the deposits
are located concentrically around capillaries and eccrine sweat
glands (Fig.19.6b, c) (onion-skin pattern) and less frequently
around hair follicles and arrector pili muscles. Later, vertically
oriented hyaline deposits fill the dermis (Fig. 19.6d) [5].
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Fig. 19.6 (a) Homogeneous, hyaline-like material in the dermis under
a hyperkeratotic, acanthotic, and papillomatous epidermis (HE stain).
(b) Hyaline deposits located concentrically around capillaries and

The dermal deposits contain type IV collagen, laminin, neu-
tral mucopolysaccharides, hyaluronic acid, and ceramide or
more complex lipids. The material is periodic acid—Schiff
(PAS)-positive, but diastase-resistant; furthermore, it stains
positively with colloidal iron and Alcian blue at pH 2.5 and
only weakly positive or negative with Congo Red and
Thioflavin T. Small lipid droplets may be demonstrated with
the scarlet red stain. Calcified foci and vascular and lym-
phatic anomalies have also been described [6, 7]. Electron
microscopy demonstrates concentric rings of excess base-
ment membrane surrounding blood vessels and adnexal
structures, with irregular reduplication of lamina densa at the
dermal—epidermal junction. In addition, abnormal lysosomes
with curved tubular profiles in dermal eccrine glands and his-
tiocytes, similar to those seen in Farber disease, and dermal
fibroblasts with characteristic cytoplasmic vacuole forma-
tion have also been demonstrated in some patients, suggest-
ing an abnormality in a degradation pathway of glycolipids

eccrine sweat glands (PAS stain). (¢) Deep deposit around the eccrine
coil (PAS stain) (d) Vertically oriented hyaline deposit fills the dermis
(PAS stain) (Courtesy of A. Amantea and P. Donati, Rome, Italy)

or sphingolipids. On the contrary, histopathology of an initial
vesicle reveals only the presence of an intraepidermal blister,
sometimes with nondyskeratotic acantholysis [8]. In fact,
ECM1 is critical to the intercellular adhesion of a keratinocyte
and plays an important role in the binding of keratin interme-
diate filaments to the desmosomal region. Immunolabeling
of affected tissue with polyclonal antibodies against the
ECMI protein may provide a faster, more efficient way of
detecting mutations.

The differential diagnosis includes other deposition disor-
ders such as erythropoietic protoporphyria, lichen amyloidosis,
colloid milium, and lichen myxedematosus. Final distinction
relies on clinicopathologic correlations. Histologically, in eryth-
ropoietic protoporphiria, the perivascular hyalin deposits are
more focal and superficial and do not involve the adnexa.
Demonstration of pathogenetic mutations in the ECM1 gene in
LiP now provides a definitive means of establishing a diagnosis
through molecular gene analysis.
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19.3 Treatment and Prognosis

There is no specific treatment for LiP [4]. Although different
therapeutic modalities such as systemic steroids, dimethyl sul-
phoxide, etretinate, penicillamine, and intralesional heparin
injections have been proposed in an anecdotic way, they are
rarely effective [9]. CO, laser treatment of vocal cords and eyelid
papules is helpful for some patients [10]. Identification of muta-
tions in ECM1 in LP now provides a basis for the development
of more rational forms of treatment, including trials of recombi-
nant ECM 1 protein and the development of somatic gene therapy
for skin or respiratory mucosa [9]. The disease typically follows
a slowly progressive, yet often benign, course. Life expectancy
of patients is normal, aside from the risks of respiratory insuffi-
ciency, sometimes requiring tracheostomy, and seizures.
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Chapter 20
Colloid Milium

Franco Rongioletti

Key Points

e Colloid milium is a rare, degenerative skin condition
characterized by deposition of amorphous hyaline-like
material in the dermis.

* Colloid milium and colloid degeneration include at least
four distinct clinicopathological conditions: classic adult-
type colloid milium, juvenile colloid milium, nodular
colloid degeneration (paracolloid), and pigmented colloid
milium (hydroquinone related).

e There are usually no systemic implications, with the
exception of a rare ligneous conjunctivitis or periodontitis
in the juvenile type.

e Special stains, immunohistochemical studies, and electron
microscopy have allowed the distinction from similar
conditions such as amyloidosis.

Keywords Adult-type colloid milium « Juvenile colloid milium
» Nodular colloid degeneration (paracolloid)

20.1 Introduction

Colloid milium is a rare, degenerative skin condition charac-
terized by deposition of amorphous hyaline-like material in
the dermis [1]. Various terms have been used for this disorder,
including colloid pseudomilium, miliary colloidoma, nodular
colloid degeneration, hyaloma, and elastosis colloidalis con-
glomerata [2].

20.2 Clinical and Pathological Aspects
of Skin Manifestations

Colloid milium is classified into two main clinical forms:
adult colloid milium (ACM) and juvenile colloid milium
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(JCM). A third controversial variant is reported under the
name of nodular colloid degeneration or paracolloid of the
skin. A fourth variant known as pigmented colloid milium is
associated with hydroquinone use [1].

ACM, the most common form, affects fair-skinned,
middle-aged patients (30-60 years of age) who have actini-
cally damaged skin. ACM shows a predilection for males (4:1).
It is characterized by multiple, small (1-5 mm), dome-shaped,
amber- or flesh-colored translucent papules occurring on
sun-exposed regions including the face (Figs. 20.1 and 20.2),
neck, décolleté (Fig. 20.3), and dorsal aspects of the hands
and back. A gelatinous material can often be expressed after
puncture of the lesions. The underlying skin may be thic-
kened and furrowed. Stroking may induce purpura. Patients are
usually asymptomatic but may experience transient itching.
Unusual sites of involvement such as the eyelid margin may
mimic lipoid proteinosis [3]. Anecdotal association with
multiple myeloma [4] and beta thalassemia [5] has been
reported. The condition has been linked to long-term, unpro-
tected sun exposure, which appears to cause degeneration of
elastin. In fact, UV-induced colloid milium has been docu-
mented in patients with outdoor occupations, such as farmers
and taxi drivers who can exhibit unilateral left-sided involve-
ment [6]. Prolonged exposure to UVA wavelengths for cosmetic
purposes may also induce lesions [7]. However, excessive
UV exposure is not the only etiologic factor, as ACM has been
described on the penis and even in the oral mucosa [8, 9].
Long-term exposure to petroleum derivatives is another trig-
gering factor, and phenols have been suggested as causative
agents. A verrucous variant associated with occupational
lubricating oil-exposure has been reported (Fig. 20.4) [10].

Clinical differential diagnoses of ACM may include
milium, syringomas, steatocystoma multiplex, lipoid pro-
teinosis, retention cysts, sarcoidosis, molluscum contagiosum,
papular mucinosis, and senile sebaceous hyperplasia.

JCM is transmitted in both autosomal recessive and
autosomal dominant modes and presents before puberty [1].
The lesions are clinically indistinguishable from ACM
but can occur in normal skin. More commonly, however,
they follow a severe sunburn or excess sun exposure and
occur on the face. Familial cases have also been reported.

157

Nutritional and Deposition Disease, DOI 10.1007/978-1-60761-181-3_20, © Springer Science+Business Media, LLC 2010



158

F.Rongioletti

Fig. 20.1

Fig. 20.3

Adult colloid milium on the forehead

Papules of adult colloid milium on the chest

Fig. 20.4 Colloid milium associated with occupational lubricating
oil-exposure (courtesy of L. Muscardin, Rome, Italy)

JCM may be associated with ligneous conjunctivitis or ligneous
periodontitis due to hyalin-like infiltration of the tissue. The
cause is unclear, but it may involve a hereditary predisposition
to sun-induced keratinocyte damage.

Pigmented colloid milium is a disorder associated with
exogenous ochronosis secondary to the use of hydroquinone-
containing creams and sun exposure [11]. It has a distinct
clinical presentation with the development of glistening
black, caviar-like papules darker than the patient’s normal skin
on the face. Between the papules, atrophy may be present.

Nodular colloid degeneration or paracolloid of the skin
probably represents a heterogeneous group [12, 13], including
also cases of nodular amyloidosis. It usually appears in adult-
hood as a single pink or yellowish-brown nodule or multiple
nodules up to 5 cm in size, usually on the face and occasionally
on the trunk or scalp. They may be angiectatic with a slightly
“lumpy” surface and sometimes itching. Sun exposure is not
believed to play a role because in some patients, the lesions
are restricted to the chest. However, the paucity of the reports
does not allow one to draw any firm conclusions.

The histologic composition of ACM reveals homogenous,
pale-pink, fissured masses in the papillary dermis (Fig. 20.5)
[1, 5, 14]. Fibroblasts may be seen lining the fissures of the
colloid and dispersed throughout the deposit. Solar elastosis is
generally present, but an elastic tissue stain is largely negative in
the main body of colloid. Inflammation is lacking, but occasio-
nally, afew lymphocytes and mast cells can be seen (Fig. 20.6).
A narrow grenz zone separates the colloid from the overlying
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atrophic epidermis and often contains elastic fibers. Dilated
blood vessels may surround the colloid. The colloid material
has been shown to derive from elastic fibers, although this
finding does not exclude the possibility that it can also be
produced by ultraviolet-damaged fibroblasts. In the verrucous
variant, irregular acanthosis and papillomatosis are found
(Fig. 20.7) [10].

Histopathology of JCM reveals subepidermal, eosinophilic,
fissured colloid masses abutting the epidermis without a grenz
zone (Fig. 20.8a, b). Colloid-like material appears to be derived
from apoptotic keratinocytes, some of which appear as
“dropping off” into the dermis [15]. Histiocytes, melanophages,
and mast cells have been noted within the colloid islands. Dilated
blood vessels may also be seen within the reticular dermis.
Rete ridges may be elongated at the periphery of the lesion.

In pigmented CM, in addition to the acellular hyaline
material, the histology shows ochronotic collagen fibers [16].

Fig.20.6 Amorphous material of adult colloid milium with occasional
inflammatory infiltrate (HE stain)

Fig. 20.7 Verrucous variant of adult colloid milium with irregular
acanthosis and papillomatosis (HE stain) (courtesy of L. Muscardin,
Rome, Italy)

Fig.20.8 Juvenile colloid milium. (a) Subepidermal, eosinophilic, fissured colloid masses abutting the epidermis (courtesy of James W. Patterson,
Charlottesville, VA, USA). (b) Close-up of colloid masses (courtesy of James W. Patterson, Charlottesville, VA, USA)
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In the nodular form, the hyaline-like deposit extends more
deeply than in colloid milium throughout the reticular dermis
and reveals clefting. The epidermis is usually flattened.
Although the material has been reported to stain identically
to ACM, some cases are probably due to amyloid deposition
and other cases lack definite characteristics of either amyloid
or colloid milium [12, 13].

The colloid in both the adult and the juvenile types stains
positive with PAS both before and after diastase digestion
and negative with alcian blue at pH 2.5 [17].The material is
only weakly positive or negative with Congo red or
Thioflavine T. The disparity in the results of Congo red stain
could be due to the different technical procedures performed
[5]. Methyl violet and crystal violet stains give variable
staining patterns. The colloid in the adult form can be stained
immunohistochemically for amyloid P protein, which is
present in normal elastic fibers, and it fails to stain with
antikeratin antibodies. JCM, in contrast, stains positively
with antikeratin antibodies usually at the periphery, further
supporting the epidermal origin of the JCM [18]. Direct
immunofluorescence reveals “trapping” of immunoglobulins
and complement. If all of the special stains and immunostains
prove inconclusive, electron microscopy is helpful.

Ultrastructurally, the colloid appears as a medium electron-
dense amorphous, granular material with short, branching fila-
ments up to 2.0 nm in diameter [17]. These filaments are
much shorter and smaller than those of amyloid, which are
6- to 10-nm straight filaments. Transitional stages between
actinic elastosis and colloid are seen. The lesions of JCM
consist of an amyloid-like substance originating from degen-
erated epidermal keratinocytes. Basement membrane damage
is variable. Ultrastructurally, the colloid in nodular colloid
degeneration appears similar to that seen in ACM.

The major histologic differential diagnosis is amyloidosis.
In cutaneous primary amyloidosis, amyloid deposition occurs
within the dermis, particularly around vessel walls and some-
times with extension into subcutis surrounding individual fat
cells. Hemorrhage between the hyaline deposits is quite
common. Lichen amyloidosis is characterized by small and
sparse deposits of hyaline material situated in the papillary
dermis and sometimes accompanied by melanophages.
The overlying epidermis may be hyperplastic. The absence of
laminin or type IV collagen differentiates colloid milium
from lipoid proteinosis and primary cutaneous amyloidosis

20.3 Treatment and Prognosis

Treatment of the acquired form of colloid milium is limited.
Dermabrasion, diathermy, cryotherapy, intense pulsed light
laser, and ablative and fractional laser resurfacing were reported
to be effective [19, 20]. Sunscreens are also recommended

[17]. Topical tretinoin, systemic ascorbic acid, and exfoliative
agents have been tried.

Most cases of ACM persist with no spontaneous resolu-
tion. Lesions reach their peak within 3 years, after which
very few new papules occur. Genetic counseling is advisable
for the rare juvenile form.
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Chapter 21
Calcification and Ossification

Maxime Battistella and Bernard Cribier

Key Points

» Cutaneous calcification or ossification is the result of a
disruption of the normal calcium regulatory pathway in
the skin by local or systemic events.

e Calcifying disorders of the skin can be divided into four
groups: dystrophic calcinosis secondary to localized or
diffuse tissue alterations; metastatic calcinosis, including
calciphylaxis, due to impaired calcium-phosphate metab-
olism; idiopathic calcinosis, and iatrogenic calcinosis.

» Cutaneous ossifications are characterized by heterotopic
lamellar bone deposits in the skin and can be divided into
two main groups: primary osteomas (localized or diffuse)
and secondary ossifications.

e Treatment of localized forms of cutaneous calcinosis or
ossification is mainly surgical while treatment of the
diffuse forms remains disappointing. Drugs modifying
the calcium metabolism are used with variable results.
Therapy of the underlying or associated problems such as
connective tissue disease or hyperparathyroidism is man-
datory to prevent further calcification and tissue damage.

Keywords Dystrophic calcinosis * Metastatic calcinosis
* Calciphylaxis ¢ Idiopathic calcinosis ® latrogenic calcinosis
* Osteomas ¢ Secondary ossifications

21.1 Introduction

Cutaneous calcification or cutaneous calcinosis consists in
deposits of hydroxyapatite and calcium phosphate crystals
in the skin. Two intertwined mechanisms are implicated in
the development of cutaneous calcinosis in humans: (1)
abnormal plasmatic rates of calcium, phosphate, or vitamin
D, which are regulated by a complex hormonal, enzymatic,
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and environmental network (Fig. 21.1) and (2) various local
tissue alterations allowing initiation of crystal formation in
the skin.

Ossification is a more complex phenomenon. The initial
phase also requires hydroxyapatite crystallization but, unlike
calcification, hydroxyapatite crystals are tightly packed and
precisely organized in a lamellar haversian bone pattern.
Cutaneous ossification is a dynamic process, with continuous
bone formation and destruction by osteoblasts and osteoclasts.

21.2 Clinical and Pathological Aspects
of Skin Manifestations

21.2.1 Cutaneous Calcinosis

Clinically, cutaneous calcinosis consists of firm, yellow-
whitish, infiltrated papules,nodules, orplaques. Hydroxyapatite
deposits in the skin are radio-opaque and can be fortuitously
discovered on X-rays. They can also be discovered by chance
on histopathological sections when they are relatively small
and not clinically suspected. Not infrequently, cutaneous cal-
cinosis can be spontaneously eliminated through the epider-
mis. A chalky, whitish, more or less liquid material extrudes
from the lesions. Most lesions develop gradually and are
asymptomatic, although they may occasionally be tender.
The distribution of the lesions varies according to the causal
disorder. Radiographic examination may demonstrate the
extent of tissue calcification. On histopathological grounds,
calcium presents with monomorphous basophilic purple-
blue deposits of various size and shape, stained deep blue to
violet in H&E stained tissue sections (Fig. 21.2), black with
the von Kossa stain, and red with Alizarin red. A foreign-
body granulomatous reaction and/or peripheral dermal fibro-
sis are frequently associated.

Cutaneous calcinoses are classified according to their
predominant pathogenic mechanism (1). (1) dystrophic cal-
cinosis secondary to localized or diffuse tissue alterations;
(2) metastatic calcinosis due to impaired calcium-phosphate
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Fig.21.1 Regulation network of calcium and phosphate plasmatic rates

Fig. 21.2 Cutaneous calcinosis (HE stain)

metabolism, including calciphylaxis; (3) idiopathic calcinosis;
and (4) iatrogenic calcinosis.

21.2.2 Dystrophic Calcinosis

Dystrophic calcinoses related to localized tissue alterations
(1, 2) are summarized in Table 21.1. One of the most fre-
quent causes of localized cutaneous calcification is probably

BONE

N [Ca?*]
N [PO,H3]

Calcium

2 [Ca?*]

Intestinal
absorption
of Ca?* and
PO,H3-

KIDNEY

venous insufficiency (Fig. 21.3). Calcinosis related to diffuse
tissue alterations is seen in the setting of systemic diseases,
especially in connective tissue diseases (3). It is a frequent
feature in systemic sclerosis, especially in the context of
CREST syndrome, mainly affecting the pulp of the fingers,
but also the periarticular areas, the rachidian axis, and the
skin overlying the iliac crests (Fig. 21.4a). Calcification
appears in sclerotic skin as well as in uninvolved skin. X-ray
examination leads to the discovery of cutaneous calcifica-
tions in almost 40% of patients with systemic sclerosis
(Fig. 21.4b). Calcification is also seen in morphea, both
localized, linear and generalized.

Calcifications occurring in dermatomyositis are larger
and more diffuse than in systemic sclerosis. They can affect
the skin, the muscles, and the tendons leading to limitations
in the mobility of the joints (3). Calcinosis is present in two-
thirds of cases of juvenile dermatomyositis and in 20% of
adult form. The areas typically involved are those around the
joints, the thighs, the arms, and the trunk. Calcinosis is often
complicated by painful inflammatory reactions, transepider-
mal elimination, and cutaneous necrosis in the pressure
areas. Severe forms are named “calcinosis universalis” (4).

Calcinosis has been reported in every clinical form of LE
(3), although its frequency is lower than in systemic sclerosis
or dermatomyositis patients. Asymptomatic cutaneous calci-
fications can be discovered in as many as 40% of patients
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Table 21.1 Exogenous calcinosis and calcinosis related to localized tissue alterations

Transepidermal calcium salts absorption

Calcium gluconate or calcium chloride intravenous injection

Calcium-containing electrode paste
Professional exposure to calcium salts or saltpetre

Posttraumatic calcinosis

Heel puncture in neonates

Intramuscular injections
Traumatic wounds; lichenification

Burn scars

Surgical scars (laparotomy)

Electrical burns
Post-radiotherapy
Calcinosis related to vascular alterations
Phleboliths
Haematomas
Calcifications related to tissue inflammation
Chronic adenitis

Venous insufficiency

Chronic osteomyelitis

Frostbites and ear traumatisms

Post-infectious calcifications
hydatid cyst
Leprosy

Herpes, herpes zoster
Follicular tumors: trichoepithelioma, pilomatricoma, basal cell carcinoma, trichoblastic

Calcifications of cysts and tumors
carcinoma

Parasites: cysticercosis, dracunculosis, loa loa filariasis, Bancroft’s filariasis, onchocercosis,

Sweat gland tumors: syringoma, mixed tumor (chondroid syringoma)
Epidermal and trichilemmal cyst

Other tumors: lipoma, dermatofibroma, leiomyoma...

Cutaneous meningeal heterotopia

Fig. 21.3 Radiological aspect of cutaneous calcinosis in venous
insufficiency

with systemic LE, mainly in the periarticular areas by radio-
graphic examination. Rarely, dermal or subcutaneous calcifi-
cations can appear in long-lasting lesions of chronic LE, in
subacute LE skin lesions, and lupus panniculitis (5). A form
of calcinosis universalis similar to dermatomyositis has been
reported in patients suffering from systemic LE (6).

Calcifications have been reported less frequently in many
other systemic diseases including porphyria cutanea tarda (7),
mixed connective tissue disease (8), nephrogenic systemic
fibrosis (9), polyarteritis nodosa and in some inherited dis-
eases such as pseudoxanthoma elasticum (PXE) (10), Ehlers—
Danlos syndrome, gravis type, Werner syndrome (premature
aging with possible soft tissue calcification of the ligaments,
tendons, synovial, vasculature, and/or subcutaneous tissue),
and Rothmund-Thomson syndrome (small papules on the
extremities with dermal calcification; diffuse calcinosis). In
PXE, elastic fibers are fragmented, swollen, and clumped in
the middle and deep reticular dermis. They appear basophilic
because of calcium deposition (Fig. 21.5). Similar calcifica-
tion is noted in the media and intima of blood vessels.

Anecdotal cutaneous calcinosis has been reported in the
context of leukemia (11) and following solid-organ trans-
plantation, bone-marrow transplantation, and especially,
liver transplantation (12).
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Fig. 21.4 (a) Clinical aspect of cutaneous calcification in systemic sclerosis; (b) Radiological aspect of calcification of the pulp of the finger in

systemic sclerosis

Fig.21.5 Pseudo-xanthoma elasticum. Histopathological aspect (Orcein
stain)

21.2.3 Metastatic Calcinosis

Metastatic calcinoses are related to alterations of calcium-
phosphate metabolism. Hyperphosphatemia, indeed, is the
major factor implicated in the development of cutaneous
calcinosis in the context of hypercalcemia, independently of
the blood calcium rate (13).

Cutaneous calcinosis associated with hypercalcemia has
been reported in various pathological conditions including sar-
coidosis, osteolytic diseases (especially bone metastases), and
infectious diseases with granuloma formation (histoplasmosis,
tuberculosis). Histiocytes of sarcoidal or infectious granulomas
are able to synthesize vitamin D, inducing therefore hypercal-
cemia. Rarer causes of hypercalcemia with occasional cutane-
ous calcinosis are seen in vitamin D intoxication and milk
alkali syndrome in which calcifications involve the muscles,
the eyes, and the visceral organs more often than the skin.

The most frequent clinical manifestations of cutaneous
calcinosis develop in the setting of hyperparathyroidism
secondary to renal failure. Renal insufficiency leads to a

decreaseinthe 1ahydroxylationof25(0H)D3to 1,25(OH),D3
that is the active form of vitamin D. Its deficiency leads to
hypocalcemia and hyperphosphatemia, triggering secondary
hyperparathyroidism (13). Bone resorption is increased by
the high parathormone (PTH) rate, normalizing calcemia,
but worsening hyperphosphatemia. Hydroxyapatite crystal-
lization is triggered locally by various tissue alterations, ini-
tiating the cutaneous calcification process. A peculiar clinical
manifestation of calcinosis in renal failure patients is calcific
uremic arteriolopathy (calciphylaxis) (14) characterized by
painful necrotic livedo of the limbs with escharotic plaques
and mutilating necrosis due to arterial calcifications
(Fig. 21.6a). Preexisting protein S or protein C deficiency
could favor the development of the lesions. Both imaging
study and histopathological examination of the lesions reveal
multiple calcifications of the small cutaneous arterioles
(Fig. 21.6b).

Calcifying panniculitis results in painful firm nodules,
sometimes necrotic, in areas of thick subcutaneous fat tissue
(15). Histopathological features show a diffuse calcification of
the subcutis without arterial calcification. Calcium deposits
decorated with Von Kossa staining underline the cell mem-
branes of the adipocytes, in a way called en cadre calcification.
Calcifying panniculitis may be triggered by injections and local
trauma or may be a complication of infection or gangrene.

A disturbance of the calcium and phosphate metabolism/
balance is also seen in tumoral calcinosis (lipocalcinogranu-
lomatosis, Teutschlinder disease), a very rare benign condi-
tion presenting with massive subcutaneous soft tissue deposits
of calcium phosphate near the large joints (16) and in familial
tumoral calcinosis, which are a heterogeneous group of inher-
ited disorders characterized by the occurrence of cutaneous
and subcutaneous calcified masses. Two major forms of the
disease are now recognized: hyperphosphatemic and normo-
phosphatemic familial tumoral calcinosis (17). X-rays show
enormous subcutaneous radio-opaque masses (Fig. 21.7).
Pathological examination reveals irregular subcutaneous
round calcifications surrounded by epithelioid histiocytes.
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Fig. 21.7 Tumoral calcinosis (Teutschlinder disease). Bulky subcuta-
neous calcified masses in the periarticular area of the knee

21.2.4 Idiopathic Calcinosis

Idiopathic calcinosis is characterized by isolated or multiple
papular to nodular lesions, arising in the absence of previous
alteration of the skin and of metabolic disorders, including
genital and mammary calcinoses, Winer’s solitary calcified
nodule, idiopathic calcinosis of the extremities, and exten-
sive idiopathic calcinosis.

The most frequent condition is scrotal calcinosis (18).
Vulvar and penile calcinoses have also been described. The

Fig. 21.8 Scrotal calcinosis. Histopathological aspect (HE stain)

lesions are firm and yellow nodules of the skin of the scrotum,
the labia majora or the penile shaft, and are often asymptom-
atic. They display a peculiar histopathologic aspect, showing
large dermal calcified masses surrounded by a large granu-
lomatous area containing macrophages and foreign body
giant cells (Fig. 21.8). The clinical differential diagnosis is
with scrotal or vulvar epidermal cyst.

Mammary calcinosis is often deeply localized in the breast
tissue and rarely presents as adermatological lesion. Idiopathic
calcinosis of the areola has exceptionally been reported (19).
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Fig.21.9 Winer’s solitary calcified nodule. (a) Clinical aspect. (b) Histopathological aspect (HE stain)

Winer’s solitary calcified nodule is a solitary small, hard,
yellow lesion on the head and neck area, presenting at birth or
occurring in early childhood (Fig. 21.92a) (20). Histopathology
shows multiple small calcified masses in the upper dermis,
surrounded by fibrosis, with absent or very mild inflamma-
tory infiltrate (Fig. 21.9b).

Idiopathic calcinosis of the extremities also named calci-
nosis circumscripta or subepidermal calcified nodules is
characterized by multiple small white papules predominat-
ing on the volar aspect of the hands and feet. It has been
reported in patients suffering from Down’s syndrome
(trisomy 21) (21).

Extensive idiopathic calcinosis has often been reported
as calcinosis universalis, a term that should be restricted to
diffuse calcinosis in dermatomyositis patients. Patients
exhibit a diffuse calcification of the skin, the tendons, and
the aponeuroses, in the absence of systemic sclerosis or
dermatomyositis. The clinical picture and the functional
prognosis are close to those of myositis ossificans in
children.

21.2.5 latrogenic Calcinosis

The cutaneous lesions of iatrogenic calcinosis cutis are
typically described as white-yellow papules, plaques, and
nodules. They are often multiple and may be associated with
erythema, necrosis, or ulceration. Cutaneous calcinosis
secondary to subcutaneous injection of calcium-containing
heparin occurs in patients with renal failure (22). The clinical
lesions are characterized by erythematous firm nodules in the
areas of subcutaneous injections of low-molecular-weight-
calcium-containing heparin in patients with end-stage renal
failure and high calcium-phosphate product. Calcified material
is transepidermally eliminated. Skin lesions always heal grad-

ually after a few weeks of cessation of the treatment. The
biopsy typically shows important calcium deposits in the
whole dermis and subcutis, around collagen and elastic fibers,
in vessel walls and decorating lipocytes.

Iatrogenic calcinosis cutis has been reported after the
extravasation of calcium-containing intravenous solutions
and following electroencephalographic and electromyo-
graphic examinations with electrodes containing calcium
chloride paste (23).

21.2.6 Cutaneous Ossification

Cutaneous ossifications have traditionally been divided
into primary ossifications (osteoma cutis) and secondary
ossifications (2, 24). The latter are related to localized or
diffuse tissue alteration and to impaired calcium-phosphate
metabolism.

Primary osteomas of the skin (osteoma cutis) may be soli-
tary or multiple.

Solitary osteoma of the skin is often a congenital lesion
on the scalp, presenting as a hard radio-opaque nodule of
variable size that can ulcerate. Histopathologic examination
reveals a well-limited dermal ossified structure, without any
associated inflammation (Fig. 21.10). Plaque-like variants,
usually on the forehead, have been described in infants
(25).

Multiple osteomas cutis are acquired lesions of small size.
Multiple miliary osteomas on the face (26), or Arzt’s disease,
consist in multiple tiny, firm yellowish papules on the face of
elderly women without any previous history of acne
(Fig. 21.11). Another presentation includes disseminated
miliary osteomatosis, in which the lesions can be distributed
on the whole integument without any relationship with
Albright hereditary osteodystrophy.
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Fig.21.10 Solitary osteoma cutis. Histopathological aspect (HE stain)

Fig.21.11 Multiple miliary osteomas on the face

Secondary cutaneous ossifications include ossifications
due to tissue alterations and ossifications related to GNAS
gene alterations.

The former condition is seen in many cutaneous tumors
such as benign melanocytic nevus (27), the so-called osteo-
nevus of Nanta (1-2% of total melanocytic nevi) whose
histopathology shows a small focus of ossification, often
situated along a hair follicle among the dermal melanocytic

proliferation. Osteomas have also been reported in blue
nevus and Spitz nevus and rarely in melanoma. Other tumors
exhibiting ossification include follicular tumors (pilomatri-
coma, basal cell carcinoma, trichoepithelioma), chondroid
syringoma (mixed tumor) epidermoid cyst, trichilemmal
cyst, dermatofibroma, atypical fibroxanthoma, and heman-
gioma. Pilomatricoma is the most frequent ossifying tumor
(10-20% of cases).

Secondary ossification is also found in inflammatory
lesions such as postacne facial osteomas that should be dis-
tinguished from idiopathic multiple miliary osteomas on the
face (28). They appear in the scarring process of acne lesions
and may assume a bluish color after prolonged minocyclin
treatment. Secondary cutaneous ossification may be encoun-
tered in chronic venous insufficiency, surgical scars, intrave-
nous injection sites and in systemic diseases such as diffuse
scleroderma, systemic sclerosis, chronic discoid LE, nephro-
genic systemic fibrosis, and dermatomyositis.

Ossifications related to GNAS gene alterations include
rare inherited ossifying diseases such as progressive osseous
heteroplasia (POH), Albright hereditary osteodystrophy
(AHO), pseudohypoparathyroidism la and 1c (PHPla/c),
and pseudopseudo-hypoparathyroidism (PPHP) (29).

21.3 Treatment and Prognosis

The treatment of primary or secondary localized calcinosis is
based on surgical excision of the lesions (30). There is no
specific complication due to localized calcinosis, except for
transepidermal elimination, which can be painful, but which
rarely shows secondary infection.

In diffuse cutaneous calcinosis associated with systemic
diseases (scleroderma, dermatomyositis, etc.) and in idio-
pathic diffuse cutaneous calcinosis, the prognosis relies
mainly on possible functional disabilities. Pressure ulcers
and secondary infections may arise, portending a worse
prognosis. The treatment is quite disappointing. Aluminum
hydroxide, biphosphonates, systemic steroids, warfarin, dil-
tiazem hydrochloride, and probenecid have been tried with
variable results (31, 32). Sodium etidronate seems more
efficient in calcinosis associated with systemic sclerosis
than in other diffuse calcinoses. Recently, intravenous
immunoglobulin (IVIG) therapy has been offered to patients
with diffuse calcifications in systemic sclerosis and dermat-
omyositis (33). Electric shock wave lithotripsy has seldom
been employed to treat calcinosis in dermatomyositis and
CREST syndrome (34).

The control of blood phosphate rate is a major objective
in the management of patients with renal failure. It allows
diminishing the frequency of periarticular and conjunctival
hydroxyapatite deposits, but not of vascular deposits.
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Calcific uremic arteriolopathy (calciphylaxis) in the
context of renal failure carries a poor prognosis. Cutaneous
lesions never regress spontaneously. They frequently lead to
the death of the patient, through secondary infection and
sepsis. The treatment of choice is early parathyroidectomy.
Low-calcium dialysis may be of some help, as well as
sodium thiosulfate treatment (35). Hyperbaric oxygen
therapy has also been proposed in association with other
treatments (36).

The other forms of calcinosis in the context of renal fail-
ure can be treated with aluminum hydroxide (2 g per day)
and low-phosphate diet regimen.

Surgical resection may be the sole treatment option when
calcinosis is complicated by infection, nerve compression, or
nonhealing ulcer. It is often employed in dermatomyositis
patients and in tumoral calcinosis. In the latter condition,
recurrence after surgery is observed in as much as 90% of
cases.

The treatment of cutaneous ossification relies on surgical
excision, if the lesions are esthetically or functionally annoy-
ing. Disseminated osteomatosis and miliary osteomas of the
face are benign conditions, but they can be disfigurating.
Miliary osteomas on the face may be improved by topical
0.05% tretinoin. Physical treatments (37) are the most effec-
tive ones including needle microincisions followed by
mechanical extirpation of the bony formation, dermabra-
sion, erbium:YAG laser, or curettage followed by carbon
dioxide laser.

Among ossifications related to GNAS mutations, progres-
sive osseous heteroplasia (POH) and rarer progressive forms
of PPHP or PHP portend poor functional prognosis, due to
progressive ossification of tendons and deep connective tis-
sue. Surgical resection of diffuse lesions tends to lead to
recurrence or complications (38). Treatment with pamidronate
(biphosphonate) does not resolve preexisting bony forma-
tion, but may decrease the occurrence of new ossification,
and therefore slow the rate of progressive disability.
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Chapter 22
Pigmentary Deposition Disorders

Jessica Linder, Maria Miteva, and Paolo Romanelli

Key Points

» Pigmentary deposition skin disorders are characterized by
abnormal accumulation of pigmented substances that are
of endogenous or exogenous derivation.

* Endogenous pigmentary deposition disorders are due to
inherited diseases, mainly alkaptonuria (ochronosis).

* Exogenous pigmentary deposition disorders are due to drugs
including antimalarials, phenothiazines, tetracyclines,
amiodarone, clofazimine, chemotherapeutic agents, and
hydroquinone (exogenous ochronosis) or heavy metals
including silver, gold, mercury, arsenic, bismuth, and lead.

* Hyperpigmentation due to drugs is usually reversible with
discontinuation of the therapy.

Keywords Endogenous pigmentation « Alkaptonuria « Exoge-
nous pigmentation « Drugs « Heavy metals

22.1 Introduction

Pigmentary deposition skin disorders are characterized by
abnormal accumulation of pigmented substances that are of
endogenous or exogenous derivation. Endogenous pigmen-
tary deposition disorders are due to inherited diseases, mainly
alkaptonuria (ochronosis), while the exogenous ones are due
to drugs including antimalarials, phenothiazines, tetracyclines,
amiodarone, clofazimine, and chemotherapeutic agents or
heavy metals including silver, gold, mercury, arsenic, bismuth,
and lead. Ochronosis can also be exogenous when it is caused
by several medications including hydroquinone, phenol, and
resorcinol. Tattoos are also considered in Chap. 23.
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22.2 Clinical and Pathological Aspects
of Skin Manifestations

22.2.1 Endogenous Deposition Disorders

22.2.1.1 Alkaptonuria (Ochronosis)

Alkaptonuria, or ochronosis, is an autosomal recessive
disorder of homogentisic acid (HGA) metabolism, caused
by a defect in HGA oxidase. This enzyme is needed for the
breakdown of phenylalanine and tyrosine. A defect or defi-
ciency of this enzyme causes buildup of homogentisic acid
within cells. Ochronosis can also be exogenous, caused by
several medications including hydroquinone, phenol, and
resorcinol [1].

The first manifestation of alkaptonuria is a brownish dis-
coloration of the urine seen several days after birth [2]. High
amounts of HGA are secreted by the kidneys and, when
oxidized, demonstrate a yellow-brown coloration. HGA is
also secreted out of sweat glands; the axillary sweat of
adolescents can be tinted greenish-blue.

The cutaneous pigmentation seen in alkaptonuria occurs
after many years and progressively worsens as more and
more pigment is deposited within tissues. The skin appears
blue due to the Tyndall effect. Blue discoloration develops
at sites where cartilage and tendons are close to the surface
of the skin, such as the ear, nose, costochondral junctions,
and extensor tendons of the hands. The sclera develops a
bluish discoloration known as Osler’s sign. Microscopically,
the ochronotic pigment of alkaptonuria is yellow-brown
(Fig. 22.1a). Pigment is seen in the dermis within the
endothelial cells, macrophages, secretory cells of sweat
glands, and along the basement membrane. Ocher-colored
fibers appear in the dermis and may be crescentic, vermi-
form, or banana-shaped (Fig. 22.1b) [2]. The changes in
exogenous ochronosis are identical to those of the endoge-
nous form.
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Fig.22.1 (a) Endogenous ochronosis. Banana bodies (HE stain). (b) Close-up of banana bodies (HE stain)

22.2.2 Exogenous Deposition Disorders

22.2.2.1 Hyperpigmentation Due to Drugs

Drugs can affect the skin in a variety of ways. Hyperpigmen-
tation can occur by deposition of drug metabolite or
drug—melanin complex in the dermis. Drugs can also
cause stimulation of melanocytes to produce more melanin.
Additionally, drugs can result in postinflammatory pigmen-
tation. There are many drugs that cause increased cutaneous
pigmentation, including antimalarials, phenothiazines, tetra-
cyclines, amiodarone, clofazimine, and chemotherapeutic
agents [3].

Antimalarials

It is estimated that 25% of patients taking antimalarials for
longer than 4 months will develop dyspigmentation [4].
The most commonly implicated antimalarial drugs to cause
changes in skin pigmentation are chloroquine, hydroxychlo-
roquine, amodiaquine, and quinacrine, which are mostly
used in dermatology for the treatment of connective tissue
diseases.

These antimalarials produce an irregular, patchy, bluish-
gray pigmentation (Fig. 22.2). Color change is more promi-
nent over the tibias and face. The nails and oral mucosa may
also be involved. Initially, lesions present as discrete macules
resembling ecchymoses, which eventually coalesce.
Quinacrine, unlike the other antimalarials, can produce a
generalized lemon-yellow coloration of the skin that mimics
jaundice. Unlike jaundice, however, it tends to spare the
sclera. The blue-gray hyperpigmentation seen with antima-
larial use is most likely due to a combination of hemosiderin

Fig. 22.2 Gray-blue hyperpigmentation after long-term use of anti-
malarials

deposition and drug—melanin complexes [2]. Histologically,
yellow to dark brown pigmented granules are seen within the
dermis (Fig. 22.3a). Pigment granules stain for melanin and
hemosiderin (Fig. 22.3b, c¢). There is increased melanin
within the epidermis [5].

Phenothiazines

Phenothiazines are neuroleptic, antipsychotic drugs. Chronic
administration of phenothiazines can lead to hyperpigmenta-
tion, particularly in sun-exposed areas of the face, hands, and
upper extremities. Chlorpromazine is the most commonly
implicated drug of this class [6]. The hyperpigmentation
has an additive effect and begins as a tan color, progresses to
slate-gray and later purple. The eyes can be affected and
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Fig. 22.3 Hyperpigmentation due to antimalarials. (a) (HE, stain). (b) (Fontana Masson stain for melanin). (¢) (Perl stain for iron)

Fig.22.4 Brownish dyscoloration of the face due to imipramine

demonstrate brown discoloration [6]. Similar pigmentation
has been described in patients taking the tricyclic antidepres-
sants, imipramine [7] (Fig. 22.4), and desipramine [8]. They
are not commonly used today but are sometimes used to treat
major depression as a second-line therapy.

Histologically, yellow-brown pigment granules are seen
within dermal macrophages around the superficial capillaries
(Fig. 22.5a). Granules have the staining properties of mela-
nin (Fig. 22.5b). Iron stain with Perl is negative (Fig. 22.5¢).
Electron microscopy demonstrates membrane-bound inclu-
sions within macrophages, endothelial cells, and Schwann
cells. Melanin and drug-melanin complexes are present

within macrophages in the dermis, and these complexes may
be the cause of hyperpigmentation [9].

Tetracyclines

Minocycline is a derivative of tetracycline and is frequently
used in the treatment of acne and other inflammatory condi-
tions. When oxidized, minocycline turns black and may lead
to dyspigmentation of the skin. There are three clinical
types of dyspigmentation seen with minocycline use. Type |
hyperpigmentation produces a localized blue-black discolo-
ration in areas of inflammation or previous scarring. Type II
hyperpigmentation produces a blue-gray discoloration over
the extremities. Type III hyperpigmentation produces
diffuse, muddy-brown discoloration of sun-exposed areas
(Fig. 22.6a). The nails, sclera, teeth, and mucous membranes
may also be affected [10].

Histology varies depending on the type of hyperpigmen-
tation [11]. Type I hyperpigmentation demonstrates intra- and
extracellular iron-staining granules within the dermis. Type
IT pigmentation produces predominantly intracellular, iron-
containing pigment granules within the dermis and subcutis.
Finally, Type III specimens reveal increased melanin within
the dermis and epidermis (Fig. 22.6b, c).

Amiodarone

Amiodarone is used in the treatment of arrhythmias. Appro-
ximately 30-76% of patients taking amiodarone experience
photosensitivity, and 1-10% will develop hyperpigmentation
after taking the drug for more than 4 months [1]. The skin
develops a slate-gray discoloration, which is most prominent
over sun-exposed areas (Fig. 22.7a). Hyperpigmentation is
caused by lipofuscin accumulation within the skin [12].

Histologically, yellow-brown lipofuscin granules are seen
within macrophages, especially surrounding blood vessels at
the junction of the papillary and reticular dermis (Fig. 22.7b).
Electron microscopy reveals electron-dense, membrane-bound
bodies within the cytoplasm of macrophages.
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Fig. 22.5 Chlorpromazine pigmentation. (a) (HE stain). (b) (Fontana stain). (¢) Negative iron stain with Perl (Courtesy of J.W. Patterson,
Charlottesville, VA, USA)

Fig.22.6 (a) Minocyclin hyperpigmentation. (b) Minocyclin hyperpigmentation with increased melanin in the basal layer and dermal melanophages
(HE stain). (¢) (Fontana Masson stain for melanin)

Fig.22.7 Hyperpigmentation

due to amiodarone. (a) Clinical f T

aspects. (b) Amiodarone BBy \
hyperpigmentation with e

yellowish-brownish granules 2R

in the dermis

Clofazimine display a deep reddish-blue discoloration. Chronic exposure
results in generalized pink-brown discoloration that is more

Clofazimine is used in the treatment of leprosy, rhinoscleroma, prominent over sun-exposed surfaces.

discoid lupus, and other mycobacterial infections. Dyspig- Histologically, clofazimine pigment will not be evident

mentation is caused by deposition of clofazimine in the skin, by routine hematoxylin and eosin stain because the crystals

which causes a reddish hue [1]. Sites of active inflammation will ~ dissolve during preparation. Fresh frozen section, however,
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will demonstrate vividly red crystals around dermal blood
vessels, representing clofazimine crystals.

Chemotherapeutic Agents

Many chemotherapeutic agents can cause hyperpigmentation
of the skin including busulfan, bleomycin, doxorubicin, dauno-
rubicin, fluorouracil, cyclophosphamide, dactinomycin,
azidothymidine, mechlorethamine, carmustine (BCNU), and

Fig. 22.8 Nail pigmentation due to bleomycin

hydroxyurea [1]. Skin, hair, nails (Fig. 22.8), and mucous
membranes may all be affected. Moreover, involvement may
be localized or diffuse [13, 14].

BCNU and mechlorethamine cause hyperpigmentation
when applied topically. Bleomycin causes linear, “flagellate”
hyperpigmentation. The exact mechanism of hyperpigmen-
tation caused by chemotherapeutic agents is unknown.
Proposed mechanisms include direct stimulation of melano-
cytes by chemotherapeutic agents and/or postinflammatory
change following toxic insult to the keratinocytes.

A case of generalized eruptive lentiginosis induced by
chemotherapy has recently been reported, related to intrave-
nous application of CHOP (cyclophosphamide, doxorubicin,
vincristine, and oral prednisone) for non-Hodgkin’s
lymphoma [15]. The lesions occurred after cessation of the
chemotherapy and presented as multiple asymptomatic
brownish macules distributed over the photo-protected areas
of all four extremities, sparing the mucosae, palms, and soles.
The pathology examination showed elongated hyperpig-
mented rete ridges with increased number of S-100 positive
cells within the basal layer. The authors concluded that the
eruptive lentigines developed secondary to immunosuppression
associated with the chemotherapy.

Hydroquinone (Exogenous Ochronosis)

Hydroquinone is used as topical bleaching in treatment of
melasma. The principal adverse effects of its chronic use
are confetti-like depigmentation and a gray-brown or
blue-black hyperpigmentation (Fig. 22.9a, b), as well as
pinpoint hyperchromic papules that look like caviar [16].
Histopathology is identical to that of the endogenous form
(Fig. 22.9¢).

Fig. 22.9 Exogenous ochronosis. (a) Blue-black hyperpigmentation after
longstanding application of hydroquinone (Courtesy of Kenneth E. Greer,
Charlotteville, VA). (b) Another case of gray-blue pigmentation of the

face (Courtesy of Kenneth E. Greer, Charlotteville, VA, USA). (¢) Ocher-
colored, irregularly shaped fibers in the dermis, similar to endogenous
ochronosis (Courtesy of James W. Patterson, Charlottesville, VA, USA)



176

J.Linderetal.

Iron

Localized brown to black pigmentation after intramus-
cular injection (mostly gluteal) may develop days or weeks
after the treatment for the injected solution (Fig. 22.10). The
pigmentation may spread to the neighboring areas and per-
sists 6—8 months up to several years [17].

Acquired Brachial Cutaneous Dyschromatosis

This condition affects primarily middle-aged women and
causes asymptomatic, gray-brown patches with geographic
borders to erupt over the dorsum of forearms. This pattern is
usually bilateral and spares the face (Fig. 22.11a). These
lesions are interspersed with hypopigmented macules [18].
Many of the affected individuals have also features of
Civatte’s poikiloderma. 65% of the patients have hypertension

Fig. 22.10
injections

Iron gluteal hyperpigmentation due to intramuscular

and have been taking antihypertensive drugs, especially
angiotensin-converting enzyme inhibitors, before the
pigmentation occurred.

In the histopathologic examination of the pigmented
lesion, there is epidermal atrophy, increased basal layer
pigmentation (Fig. 22.11b, c), actinic elastosis, and superficial
teleangiectasias. Characteristically, no pigmentary incon-
tinence is seen. No macrophages are noted in the papillary
dermis.

22.2.2.2 Hyperpigmentation Due to Heavy Metals

Before modern medicine, heavy metals were often utilized as
therapeutic agents for many diseases such as syphilis, asthma,
psoriasis, rhus dermatitis, and many others. In excess, heavy
metals cause hyperpigmentation of the skin. Today, heavy
metals are rarely used, and overexposure is a relatively infre-
quent occurrence.

Silver

Overexposure to silver is known as argyria, which can be
generalized or localized. Generalized argyria occurs after
exposure to silver substrate or ingestion of silver salts
(silver-containing nose or eye drops, ingested or topical
silver nitrate, colloidal silver protein drinks, etc) resulting in
a diffuse slate-gray hyperpigmentation [19]. Sun-exposed
areas are more heavily affected (Fig. 22.12a) and skin folds
are spared. Hyperpigmentation is also seen in the sclera,
nails (Fig. 22.12b), and mucous membranes. Discoloration
typically appears 2-3 years after exposure. In contrast,

Fig.22.11 Acquired brachial cutaneous dyschromatosis (ABCD). (a) Clinical aspects characterized by a brown patch with geographic borders over the
dorsum of forearm. (b) Atrophic epidermis, basilar hyperpigmentation (HE stain). (¢) Basilar hyperpigmentation (Fontana Masson stain for melanin)
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Fig.22.12 (a) Slate-
blue-gray hyperpigmentation
due to argyria. (b) Nail
pigmentation in argyria

Fig. 22.13 Blue nevi-like occupational argyria

localized cutaneous argyria presents with an asymptomatic
blue-gray macule due to diverse etiologies including occupa-
tional exposures in workers dealing with metal manufacturing
[20], topical medications, alternative medical therapies,
body jewelry, and dental procedures (amalgam tattoos).
The lesions may mimic blue nevi and even malignant
melanoma (Fig. 22.13).

Histologically, brown-black granules are present singly
or in clusters within the basement membrane of sweat
glands (Fig. 22.14a). Granules are also seen within the
connective tissue, where they have a predilection for elastic
fibers (Fig. 22.14b) and within the basal lamina of the
epidermis (Fig. 22.14c), hair follicles, sebaceous glands, and
blood vessels. Silver granules are brilliantly refractile under
dark-field microscopy. Ellipsoid black globules within an
area of degenerated collagen are reported in blue nevi-like
argyria (Fig. 22.14d). There is also an increase in melanin.
Electron microscopy reveals electron-dense deposits within
macrophages and fibroblasts (Fig. 22.15).

Gold

Today, gold is still sometimes used as an alternative treatment
for disease, most notably in the treatment of refractory rheu-
matoid arthritis. Excess gold exposure, or chrysiasis, causes
a blue-gray pigmentation that is limited to sun-exposed areas
of the body (Fig. 22.16a). It is more pronounced around the
eyes; the nails and mucous membranes are spared. Chrysiasis
causes a permanent hyperpigmentation that occurs months to
years following exposure. Localized chrysiasis was induced
in patients receiving parenteral gold therapy who underwent
treatment with a Q-switched ruby laser. This form of chry-
siasis resulted from a structural alteration in dermal gold
deposits [21].

Histologically, small, round to oval, black granules are
seen around blood vessels and within phagolysosomes of
dermal macrophages (Fig. 22.16b). The dyspigmentation of
chrysiasis is due to deposition of the metal in addition to
altered reflection of melanin.

Mercury

Historically, mercury was commonly found in many skin
bleaching creams, and long-term use was found to cause a
slate-gray discoloration of the skin [22]. The skin folds are
affected most prominently, especially at the eyelids, nasolabial
folds, and neck folds. Systemically, mercury overexposure
can lead to neuropsychiatric toxicity. Dyspigmentation is
a result of direct deposition of mercury and an increase in
melanin production.

Histologically, mercury granules are brown-black and
seen within the upper dermis within macrophages and
surrounding capillaries, elastic fibers, and collagen. Granules
are brilliantly refractile under dark-field microscopy. The basal
epidermis and dermal melanophages demonstrate increased
melanin.
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Fig.22.14 Argyria.

(a) Deposition of granules in
clusters with in the basement
membrane of sweat glands.
(b) Deposition of granules

in cluster on the elastic fibers.
(¢) Deposition of silver along
the basal lamina of the
epidermis and the elastic
fibers of papillary dermis.

(d) Ellipsoid black globule
within an area of degenerated
collagen in blue-nevi like
argyria

Arsenic

Arsenic exposure to humans mainly occurs from the inges-
tion of arsenic-contaminated water and food [23]. The skin
seems to be quite susceptible to the effects of this agent
and arsenic-induced skin lesions seem to be the most com-
mon and initial symptoms of arsenicosis. Prolonged expo-
sure to arsenic results in a diffuse bronze pigmentation of
the skin, which is more prominent in the trunk. It produces
a characteristic “raindrop” appearance, where small areas
of normal to hypopigmented skin are scattered over a diffuse
hyperpigmented background. There is also hyperkeratosis
of the palms and soles. The nails demonstrate transverse
leukonychia, known as Mees lines. Dyspigmentation occurs

1-20 years following exposure and is due to both deposition
of metal and increased production of melanin.

Bismuth

Bismuth-containing compounds have been used in the past
to treat many diseases such as venereal disease, psoriasis,
and lichen planus. Systemic symptoms of toxicity include
nephropathy, stomatitis, vomiting, diarrhea, and neuro-
toxicity. Bismuth toxicity produces a blue-gray hyperpig-
mentation of the skin that is generalized and most prominent
over the face, neck, and hands [24]. Oral mucosa may
also be affected, producing a blue-black gingival line.
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Fig. 22.15 Electron-dense deposits of silver within macrophages in
argyria

Fig.22.16 Chrysiasis.

(a) Slate-gray pigmentation
due to chrysiasis. (b) Fine
blue-black granules within
macrophages surrounding
vessels in the reticular dermis
(H-E stain)

Histology reveals small granulations in the papillary and
reticular dermis.

Lead

Lead toxicity, also known as plumbism, leads to lethargy, gas-
trointestinal disturbances, peripheral neuritis, and encephalo-
pathy. Eighty percent of patients show a characteristic blue-gray
line over the marginal gingivae, known as Burton’s line [25].

22.3 Treatment and Prognosis

Over time, alkaptonuria leads to a severe, debilitating arthro-
pathy. Destruction of the joints is due to accumulation of
ochronotic pigment. No specific treatment exists either for
cutaneous or extracutaneous symptoms of endogenous
ochronosis. High-dose ascorbic acid may give some
improvement [2]. Exogenous ochronosis induced by topical
hydroquinones may be treated with carbon dioxide or
Q-switched Nd: YAG lasers.

Hyperpigmentation due to drugs is usually reversible with
discontinuation of the therapy. Q-switched lasers have shown
benefit when resolution is incomplete or in patients whose
pigmentation persists [26]
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Chapter 23

Exogenous Cutaneous Deposits with Special Consideration
to Skin Reactions to Soft-Tissue Fillers

Franco Rongioletti

Key Points

* Any nonliving material introduced into the skin and
resistant to degradation may trigger an inflammatory
response.

e The origin and way of introduction goes from traumatic
(accidental or self-induced) to cosmetic and surgi-
cal procedures to topical application of drugs and
products.

* The increased use of exogenous injectable aesthetic
microimplants (soft-tissue fillers) is paralleled by an
increase in adverse cutaneous reactions.

e The most common clinical presentation of granulomatous
reactions includes papules, nodules and stiff infiltration of
the skin with or without ulceration.

» Histopathology is a good means to identify the type of
exogenous agent, particularly of filler particles.

Keywords Foreign body granulomas ¢ Soft-tissue fillers
* Permanent * Biodegradable

23.1 Introduction

Any nonliving material that comes in direct contact with the
skin is perceived as foreign and can induce a granulomatous
reaction. The main exogenous causes of foreign body granu-
lomas are: silica, talc, sutures, sea-urchin spine, beryllium,
zirconium, graphite, mercury, hemostatic agents such as
Monsel’s solution and aluminum chloride (Drysol®), vegeta-
ble matter (including wood splinters, Lycopodium clavatum
spores), mineral and vegetable oil, polyvinylpyrrolidone,
artificial and true hairs, tattoos and dermal fillers for tissue
augmentation [1-3].
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23.2 Clinical and Pathological Aspects
of Skin Manifestations

23.2.1 Skin Reactions to Soft Tissue Fillers

Given the recent boom of the cosmetic industry and the
increasing demand for soft tissue augmentation without sur-
gery, various soft-tissue fillers have been developed and put
into the market. However, different local or systemic adverse
reactions have been reported with increased frequency, both
with permanent (more frequent) and biodegradable or resorb-
able products [4, 5]. Adverse skin reactions may be divided
into (1) immediate occurring within days of the injection, and
(2) delayed, occurring after weeks or years. The main immedi-
ate or early reactions include bruising generally limited to
around the injection site, transient swelling, tenderness, hema-
toma, and infections due to herpes simplex or common skin
pathogens such as Staphylococcus aureus. Delayed reactions
include substantially true granulomas, which are characterized
by progressively developing papules, nodules, plaques, or stiff
infiltration at the site of injections (Figs. 23.1 and 23.2a—c) that
may lead to retracted, disfiguring scars (Fig. 23.2d). They have
a variable incidence ranging from 0.01 to 14%. The pathogen-
esis of these granulomatous reactions includes at least four
possibilities: (1) Improper substances injected fraudulently,
(2) Hypersensitivity reactions, (3) Impurity of microimplants,
(4) Bad technique. Histopathology is very useful to make a
diagnosis, as the particular configuration of the vacuoles and
cystic structures inside the granulomas reflects the shape of
the injected implants particles (Table 23.1). Interferon and
other immunostimulatory medications have been described to
exacerbate such inflammatory reactions [6].

Permanent fillers carry a higher risk of granulomatous
reactions. The major permanent fillers include silicone,
microspheres of polymethylmethacrylate suspended in colla-
gen (Artecoll® and Artefill®), ethylmethacrylate microspheres
suspended in hyaluronic acid (Dermalive® DermaDeep®),
polyvinylpyrrolidone-silicone suspension (Bioplastique), and
polyacrylamide (Aquamid). The granulomata induced by sili-
cone show a peculiar pattern of extracellular round or oval
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Fig. 23.1 Linear papules and nodules with stiff infiltration on the
glabella, nasolabial folds, and around the lips after injection with
hyaluronic acid

vacuoles of different size, sometimes confluent, giving the
reaction the appearance of Swiss cheese (Fig. 23.3). The
vacuoles are surrounded by epithelioid histiocytes with their
cytoplasm replete with tiny vacuoles giving them a foamy
appearance. These vacuolated histiocytes may mimic lipo-
blasts (Fig. 23.4), and in the absence of adequate clinical
information, a misdiagnosis of liposarcoma can be made [7].
The granulomata induced by microspheres of polymethyl-
methacrylate suspended in collagen (Artecoll® and Artefill® )
are characterized by multiple small, round cystic spaces of
approximately the same size and shape, mimicking normal
adipocytes (Fig. 23.5), surrounded by epithelioid cells with a
few multinucleate giant cells. The granulomas induced by
ethylmethacrylate microspheres suspended in hyaluronic
acid (Dermalive® DermaDeep® ) are characterized by multi-
ple small, translucent pinkish particles of slightly different
sizes, polygonal or irregularly shaped, nonbirefringent,
unevenly distributed on a background of finely fibrillar col-
lagen with a giant-cell granulomatous reaction (Fig. 23.6).

Fig.23.2 (a) Lip granuloma induced by silicone. (b) Lip granuloma induced by silicone (Courtesy of M. De Padova, Bologna). (¢) Lip granuloma
due to hyaluronic acid. (d) Disfiguring retractional scars due to silicone injection (Courtesy of M. Romagnoli, Genoa, Italy)
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Fig.23.5 Small round vacuoles of the same size and shape mimicking
normal adipocytes surrounded by a granulomatous reaction, induced by
Artecoll (HE stain)

Fig. 23.4 Vacuolated histiocytes mimicking lipoblasts in granuloma
induced by silicone (HE stain)

The granulomata induced by Bioplastique are characterized by
numerous irregularly shaped cystic structures that contain many
“popcorn-shaped”, translucent, nonbirefringent particles of sili-
cone. Multinucleated giant cells surround the cystic spaces,
occasionally protruding into them, forming “arabesque’ projec-
tions, and exhibiting asteroid bodies. Polyacrylamide gel
(Aquamid, Outline, Evolution, Bio-Alcamid) may induce a
granulomatous reaction surrounding amorphous basophilic
material, positive by Alcian blue stain and similar in appearance
to hyaluronic acid. The basophilic debris is found in the cyto-
plasm of the giant cells (Fig. 23.7) [4, 5, 8].

Although not commonly, biodegradable fillers are also capa-
bleofinducing granulomatousreactions. The mainbiodegradable
fillers include: polylactic acid consisting of microspheres in

Fig. 23.6 Irregularly shaped cystic structures containing translucent
pinkish particles of slightly different sizes surrounded by a granuloma-
tous reaction, induced by Dermalive (HE stain)

mannitol and carbomethoxycellulose, approved by the European
Union (as New Fill®) and the Food and Drug Administration in
the USA (as Sculptra™), for HIV facial lipoatrophy; hyaluronic
acid derivatives which are at present the treatment of choice in
Europe for wrinkles, lip augmentation, and scars; bovine
(Zyderm I and II, Zyplast, Resoplast) and human collagen and
calcium hydroxylapatite. The granulomas induced by polylactic
acid exhibit multiple translucent particles of different sizes
(between 10 and 125 pm) with a fusiform or spiky shape sur-
rounded by numerous giant cells with a mild lymphocytic infil-
trate (Fig. 23.8a) [4, 9]. Particles are birefringent in polarized
light (Fig. 23.8b), and giant cells occasionally contain asteroid
bodies. Hyaluronic acid derivatives, both of bacterial origin
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Fig. 23.8 (a) Translucent particles with a fusiform or spiky shape surrounded by a giant cells granulomatous reaction, induced by polylactic acid
(HE stain). (b) The spiky particles of polylactic acid are birefringent with polarized light

Fig. 23.9 Drops of amorphous basophilic material similar to mucin
surrounded by giant cells and histiocytes, induced by hyaluronic acid
(Alcian blue stain)

(Restylane®, Perlane®, and Juvederm®) and avian origin
(Hylaform) may induce granulomatous reactions character-
ized by irregularly shaped drops of amorphous basophilic
material similar to mucin (alcian blue+) [10, 11], surrounded
by multinucleated giant cells and epithelioid histiocytes in the
dermis and subcutaneous fat (Fig. 23.9). The development of
scleromyxedema after hyaluronic acid injections has been
anecdotally described [12]. Bovine collagen (Zyderm) is com-
posed mainly of type I collagen that can be recognized in skin
biopsies as it is lightly eosinophilic in hematoxylin—eosin
preparations; it is not birefringent under polarized light and
stains a pale gray-violet color with Masson’s trichrome stain.
The human collagen is divided into allogeneic (Dermalogen,
AlloDerm, Fascian, Cymetra, Cosmoderm) and autologous
(Autologen). The latter preparations are derived from the
patient’s own tissues. Homologous collagen dispersion

(Dermalogen®) and bovine cross-linked collagen (Zyplast®)
have been largely used in augmenting human dermis. Three
to five percent of patients treated with injectable collagen
implants have adverse local reactions, but Dermalogen®
proved to be more immunogenic than Zyplast®. Histological
analysis reveals the presence of thick, brightly eosinophilic,
nonbirefringent bundles of collagen lacking the fibrillar nature
of native collagen in the dermis or the subcutis, surrounded by
a polymorphic inflammatory reaction with signs of fibropla-
sias [5, 13]. In addition to the classic features of a foreign-
body granuloma, different forms of granulomatous reaction to
collagen have been reported at the site of injection including a
necrobiotic granuloma resembling granuloma annulare and a
sarcoid-like granulomatous panniculitis involving not only the
site of injection but also distant sites associated with systemic
symptoms [14, 15]. Granulomatous reactions, although rare,
occur also with calcium hydroxylapatite (Radiesse), and the
presence of blue-gray calcific microspheres are the histologic
markers [5].

Migration of “permanent” implants such as silicone and
expanded polytetrafluorethylene has been well documented.
This occurs much less frequently with temporary fillers that
are reabsorbed, although calcium hydroxylapatite has been
involved. Migration can occur several years after the injec-
tion. An infection or delayed granulomatous reaction may
trigger migration [6, 16].

23.2.2 Miscellanea

Most common exogenous agents capable of inducing an
inflammatory foreign-body reaction with a clinicopathologi-
cal correlation are summarized in Table 23.2 (Figs. 23.10
and 23.11a, b).
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23.3 Treatment and Prognosis

Minor complications of filler injections, such as bruising,
can be managed with simple observation and reassurance.
For lumpiness, mild asymmetry, or mild overcorrection, gen-
tle massage or additional injection may be effective. Delayed
granulomas are the most challenging of the long-term adverse
affects to treat [17]. Prognosis is usually good for granulo-
mas induced by biodegradable fillers, while permanent
microimplants may lead to undesirable sequelae and perma-
nent disfiguring of the face. Topical, intralesional, or oral
corticosteroids are usually considered the treatment of

choice. However, this treatment bears the risk of disfiguration
by skinatrophy withtelangiectasis and scarring. Antimicrobial
agents, especially minocycline, are often used successfully
as “first-line agents” for the treatment of silicone granulo-
mas. Their effectiveness is likely related not only to their
ability to inhibit bacterial growth but also to their direct
immunosuppressive activity against granulomas. Persistent
hyaluronic acid derivate nodules can be treated with
hyaluronidase (18). Other anecdotal treatments include topi-
cal imiquimod, topical tacrolimus, intralesional 5-fluoroura-
cil, and systemic isotretinoin. Very recently, agents that
bind and inhibit TNF-a, either infliximab or etanercept, may
hold particular promise as an effective intervention for
extensive silicone granulomas that do not respond to first-
line treatment with short-term corticosteroids and antibiot-
ics. However, other systemic immunomodulating medications,
including thalidomide, cyclosporine, and mycophenolate
mofetil, which offer more targeted immunosuppressive
activity, are of potential therapeutic interest. Severe granu-
lomas occasionally require surgical excision (17, 18).

Fig.23.11 (a) Sarcoidal reaction to silica. (b) Note the silica particle inside the granuloma (HE stain)
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Acute gouty arthritis, 63 lanugo-like body hairs, 110-111
Addison disease miscellanea, 113-114
APS-1 and -2, 6 nail changes, 112
hyperpigmentation, 67 photosensitivity and dermatitis, 113
melanin deposition, 7 pruritus and purpura, 112
Adiposis dolorosa, 71, 76 Russell's sign, 113
Adrenal disease, 3 xerosis, 109-110
ACTH, 3 treatment and prognosis, 114
clinical and pathological aspects, 3 Anti-tumor necrosis factor alpha (TNF-a), 97
Addison disease, 67 psoriasis therapy, 95, 97
aldosterone, 3 Autoimmune polyendocrine syndrome type 1 (APS-1), 49-50
cortisol, 3 Autoimmune polyglandular syndrome (APS), 6
Cushing syndrome, 3-5
pheochromocytoma, 7-9 B
treatment and prognosis, 9 Bannayan—Zonana syndrome, 72
Adrenocorticotropic hormone (ACTH), 3, 39 Beaded papules, 153, 154
Adult-type colloid milium (ACM), 157 Beefy hypertrophic tongue, 105
Albright hereditary osteodystrophy (AHO), 167 Body mass index (BMI), 75
Alcohol abuse, 115 Bromocriptine, 41
cutaneous manifestations, 115 Bullosis diabeticorum, 17-18

ecchymotic lesion and white onychomycosis, 117, 118
nummular eczema, 118-119

nutritional and metabolic diseases, 118 C
rhinophyma, 118-119 Calcification and ossification, 161
vascular manifestations, 115-118 calcinosis, 161

treatment and prognosis, 119 cutaneous, 161-162
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dystrophic, 162—-164
iatrogenic, 166
Calcification and ossification (cont.)
idiopathic and mammary, 165-166
metastatic, 164—165
secondary ossification, 161
treatment and prognosis, 167-168
Calciphylaxis, 23, 164, 165, 168
Catecholamine-producing tumors, 7
Cheiroarthropathy, 17
Chlorpromazine pigmentation, 173
Cholesterotic fibrous histiocytoma, 59-60
Chronic plaque psoriasis, 95-97
Chronic tophaceous gout, 64
Colchicine, 66
Collagenomas, 8
Colloid milium
clinical and pathological aspects, 157-160
treatment and prognosis, 160
Congenital erythropoietic porphyria (CEP), 84-85
Congenital infiltrating lipomatosis, 69
Cretinism, 31
Cushing’s disease, 38, 39
Cushing syndrome, 3—6
acne and central obesity, 4
ACTH, 39
atrophic skin, histopathology, 5
cutaneous manifestations, 38
hirsutism, 4
hypercortisolism, 3—4
hyperpigmentation, 4
moon face, 4, 5
purplish mottling, 5
striae, 4
supraclavicular pad, 4
Cutaneous focal mucinosis, 148—149
Cutaneous ossification, 166—-167
Cutis verticis gyrata, 36, 129

D
Dercum’s disease. See Adiposis dolorosa
Diabetic dermopathy (DD), 13-14
Diabetic foot ulcers, 22, 23
Diabetic hand syndrome, 17
Diabetic sclerodactyly. See Diabetic hand syndrome
Diffuse lipomatosis, 69
Draining tophus, 64
Dyslipidemia (hyperlipidemia), 55
cholesterotic fibrous histiocytoma, 59-60
clinical and pathological aspects, 55
eruptive xanthomas, 58
planar xanthomas, 56-58
tendinous xanthomas, 59
treatment and prognosis, 60
tuberous xanthomas, 58—-59
Dystrophic calcinosis, 162—-164

E

Eating disorder not otherwise specified (EDNOS), 109
Endogenous pigmentation, 171-172

Eosinophils, 15, 150

Eruptive xanthomas, 18-19, 58

Erysipela-like erythema, 12

Erythropoietic protoporphyria (EPP), 86-87

Exogenous cutaneous deposits, 181
miscellanea, 186187
skin reactions to soft-tissue fillers, 181
biodegradable/resorbable products, 181
calcium hydroxylapatite, 184
histologic features of granulomas, 183
immediate and delayed reactions, 181
linear papules and lip granuloma, 181-182
Masson’s trichrome stain, 186
permanent implants, 186
vacuolated histiocytes, 182, 184
treatment and prognosis, 188
Exogenous pigmentation. See Hyperpigmentation
Exophtalmos, 28
Extracellular matrix protein 1 (ECM-1), 153, 155, 156

F

Familial dysbetalipoproteinemia, 58—59
Familial isolated hyperparathyroidism, 44
Figurate migratory lesions, 121, 122
Folliculitis, 19, 20

Foreign body granulomas, 181, 186

G
GA. See Granuloma annulare
Generalized myxedema, 32, 40, 145-146, 151
Glucagonoma syndrome and NME
clinical and pathological aspects, 121-123
perioral dermatitis, 121, 122
treatment and prognosis, 123-124
Glucagon-secreting pancreatic tumor, 121
Gout, 63
clinical and pathologic aspects, 63
chronic tophaceous, 64
differential diagnosis, 64
gouty tophus, 65
hemodialysis, 63
routine biopsies, 64—65
tophus formation, 64
urate renal clearance, 63
hyperuricemia, 63
treatment and prognosis, 66
Granuloma annulare (GA)
autoimmune diseases, 14
genetic component, 16
HIV infection, 15
necrobiotic granuloma pattern, 15
Graves’ disease, 27-28, 30
Growth hormone (GH), 35
deficiency, 40
tissue hyperplasia, 36

H
Hashimoto’s thyroiditis, 30
Hemochromatosis, 91
clinical and pathological aspects, 91
histopathology, 92
hyperpigmentation, 91
iron dermal deposition, 92
secondary iron-overload syndromes, 92
treatment and prognosis, 93
Hepatoerythropoietic porphyria (HEP), 87
Hepcidin, 101
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Hereditary hemochromatosis (HH), 91
Hidradenitis suppurativa, 76—77
Homogentisic acid (HGA), 171
Hyaline, 153-155
Hyperandrogenism, 79
Hyperbaric oxygen therapy, 24
Hypercarotenemia/carotenoderma, 111
Hyperchylomicronemia, 58
Hypercortisolism, 3—4
Hyperglycemia, 11
Hyperlipidemia. See Dyslipidemia
Hyperparathyroidism, 43
cutaneous manifestations, 43
calcinosis cutis, 44—45
calciphylaxis, 47-48
metastatic calcification, 45
vascular calcification, 45, 47
familial (hereditary) forms, 44
renal failure, 44
Hyperpigmentation, 4
drugs, 172

acquired brachial cutaneous dyschromatosis, 176

amiodarone, 173-175
antimalarials, 172
chemotherapeutic agents, 175

hydroquinone (exogenous ochronosis), 175-176

iron, 176
phenothiazines, 172-173
tetracyclines, 173
heavy metals, 176
arsenic, 178
bismuth, 178-179
gold, 177
lead, 179
mercury, 177
silver, 176-177
Hyperprolactinemia, 36
acanthosis nigricans, 38
gynecomastia, 37
hypertrichosis, 37
prolactin, 36-37
Hyperthyroidism, 27
Graves’ disease, 27-28, 30
mucin deposition, 29, 31
pretibial myxedema, 28, 29
subacute thyroiditis, 28
thyroid acropachy, 29-30
TRH-R, 29
Hyperuricemia, 63
Hypothyroidism, 30
alopecia, 32
asteatotic eczema, 31, 32
cretinism, 31
etiology, 30
Hashimoto's thyroiditis, 30
primary generalized myxedema, 31, 32
secondary myxedema, 32
Hypouricemic therapy, 66

I

Tatrogenic calcinosis, 166

Idiopathic calcinosis, 165
extensive idiopathic and extremities, 166
mammary, 165-166
regulation network, 162, 163, 166, 167

Winer’s solitary calcified nodule, 166
Insulin-like growth factor—1 (IGF-1), 35
Insulin lipoatrophy, 23, 24
Interferon-o. and ribavirin, 89
Intermediate density lipoproteins (IDLs), 56
Intertriginous xanthomas, 57

Intravenous immunoglobulin (IVIG) therapy, 167

J
Juvenile colloid milium (JCM), 157, 159

K

Keratolytics, 24

Koebner phenomenon, 12
Koilonychia, 117
Kwashiorkor, 107
Kyrle’s disease, 18, 19

L
Lichen amyloidosis, 133—-135, 160

Lichen myxedematosus (LM)/papular mucinosis, 140-142

Lichen planus, 12
Lip granuloma, 181-182
Lipoid proteinosis (LiP)
clinical and pathological aspects, 153-155
treatment and prognosis, 156
Lipomatosis, 69
Bannayan—Zonana syndrome, 72
clinical and pathologic aspects, 69
adiposis dolorosa (dercum’s disease), 71
diffuse lipomatosis, 69
familial multiple lipomatosis, 69
multiple symmetric lipomatosis, 70-71
proteus syndrome, 72
treatment and prognosis, 72
Liposuction, 72
Lymphedema, 77

M
Macroglossia, 31, 130, 132

Madelung’s disease, 118. See also Multiple symmetric lipomatosis

Mammary calcinosis, 165-166
MENI. See Multiple endocrine neoplasia type 1

MEN2A. See Multiple endocrine neoplasia type 2A

Metabolic syndrome, psoriasis, 95
abdominal obesity, 96
co-morbidities, 95
definition, 95
histological features, 96, 97

non-alcoholic fatty liver disease (NAFLD), 96

psoriatic dactylitis, 96
treatment and prognosis, 96-97
Metastatic calcinosis, 164—165
Metformin therapy, 81
Minocyclin hyperpigmentation, 173-174
Moniliform blepharosis, 153, 154
Mucinoses, 139
cutaneous focal mucinosis, 148
dermal mucin, 139, 140, 143, 144, 149
digital mucous (myxoid) cyst, 148-149
generalized myxedema, 145-146

lichen myxedematosus (papular mucinosis), 140-142
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localized (pretibial) myxedema, 145
oral mucous cyst, 149
Mucinoses (cont.)
papular and nodular mucinosis, 146147
primary follicular mucinoses
Pinkus’ follicular mucinosis (alopecia mucinosa), 149—150
urticaria-like follicular mucinosis, 150
prognosis and treatment, 150-151
reticular erythematous mucinosis, 142—143
scleredema, 143-144
self-healing cutaneous mucinosis, 147
Mucormycosis, 22
Mucosal neuroma, 8
Multiple endocrine neoplasia type 1 (MEN1), 44, 45
Multiple endocrine neoplasia type 2A (MEN2A), 44, 47
Multiple symmetric lipomatosis, 70-71

N

NAFLD. See Non-alcoholic fatty liver disease
Necrobiosis lipoidica (NL), 12-13

Necrolytic migratory erythema (NME), 121-123
Neurofibromatosis type 1 (NF1), 8

NME. See Necrolytic migratory erythema
Nodular colloid degeneration, 157, 158, 160
Nodular tophi, 64

Non-alcoholic fatty liver disease (NAFLD), 96
Nondyskeratotic acantholysis, 155
Noninflammatory purpura, 112

Nonsteroidal anti-inflammatory drugs (NSAIDs), 66
Nummular eczematous dermatitis, 118, 119

(0]
Obesity, 75
BMI, 75
clinical and pathological aspects, 76
acanthosis nigricans, 77-78
acrochordons, 76
adiposis dolorosa, 76
hidradenitis suppurativa, 7677
hyperandrogenism, 79
lymphedema, 77
plantar hyperkeratosis, 79—80
skin manifestations, 80
strie distensae, 7879
POMC gene, 75
treatment and prognosis, 80-81
Octreotide, 81
Oral iron therapy, 107
Oral mucous cyst, 149, 151
Osteomas, 166
GNAS gene alterations, 167
multiple miliary, 166-167
pilomatricoma, 167
primary and solitary, 166

P

Palmar crease xanthomas, 57

Palmar erythema, 115-117

Pancreas disease and diabetes mellitus, 11
diabetes treatment, 23
diabetic neuropathy and vasculopathy, 22-23
cutaneous infections, 21

bacterial infections, 21

candida infections, 22
dermatophyte infections, 22
rare infections, 22

hyperglycemia, 11
non-infectious skin manifestations, 12

acanthosis nigricans, 19

acquired perforating dermatosis, 18-19
bullosis diabeticorum, 17-18

diabetic dermopathy (DD), 13-14
diabetic thick skin, 16—-17

eruptive xanthomas, 18

granuloma annulare (GA), 14-16
miscellanea, 19-21

necrobiosis lipoidica (NL), 12—13

treatment and prognosis, 24-25
Panhypopituitarism, 39-40

gonadotropins deficiency, 40

hypopituitarism, 39, 40

signs and symptoms, 39—40
Papular and nodular mucinosis,

146-147

Parathyroid disease, 43
hyperparathyroidism, 43

cutaneous manifestations, 44—48
familial (hereditary) forms, 44
renal failure, 44

hypoparathyroidism, 48

albright hereditary osteodystrophy, 50

angular cheilitis, 50

autoimmune polyendocrine syndrome type 1 (APS-1), 49-50
hyperpigmentation, 49

postsurgical hypoparathyroidism, 48

signs and symptoms, 48, 49

PTH, 43
treatment and prognosis, 50
Parathyroid hormone (PTH), 43
Paterson-Brown— Kelly syndrome. See Plummer—Vinson syndrome
Pellagra, 104-106
Perforating dermatosis, 18, 20
Perifollicular hemorrhages, 102, 107, 113, 114
Periorbital purpura, 128
Periungual telangiectasia, 12
Perl's stain, 92
Petechiae, 116-117
Phlebotomy, 93
Phototherapy, 24
Phrynoderma, 106
Pigmentary deposition disorders, 171
alkaptonuria (ochronosis), 171-172
gold, 171

acquired brachial cutaneous dyschromatosis, 176
amiodarone, 173-174

antimalarials, 172

arsenic, 178

bismuth, 178-179

chemotherapeutic agents, 175

clofazimine, 174-175

gold, 177

hydroquinone (exogenous ochronosis), 175-176
iron, 176

lead, 179

mercury, 177

phenothiazines, 172-173

silver, 176-177

tetracyclines, 173

treatment and prognosis, 179
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Pigmented skin tags, 36, 37
Pilomatricoma, 167
Pinkus’ follicular mucinosis, 149-150
Pituitary gland diseases, 35
clinical and pathological aspects, 35
acromegaly, 35-36
Cushing's disease, 38—-39
hyperprolactinemia, 36-38
hypothalamus, 35
panhypopituitarism, 39—40
treatment and prognosis, 4041
Planar xanthomas, 56-58
Plantar hyperkeratosis, 79-80
Plummer—Vinson syndrome, 106
POH. See Progressive osseous heteroplasia
Porphyria cutanea tarda (PCT)
blisters, 87-88
hypertrichosis, 85, 86
recessive homozygous variant, 87
type L, 85
type 11, 85-86
URO-D, 85
Porphyrias, 83
clinical and pathological aspects, 84
CEP, 84-85
EPP, 86-87
HEP, 87
histologic features, 87-88
PCT (see Porphyria cutanea tarda)
pseudoporphyria, 87
diagnosis, 83-84
heme pathway porphyria, 83, 84
subtype, 83
treatment and prognosis, 89
PPHP. See Pseudopseudo-hypoparathyroidism
Pressure ulcers, 80
Pretibial myxedema, 28, 29
Primary cutaneous nodular amyloidosis (PCNA), 135-137
Primary follicular mucinoses, 149
Pinkus’ follicular mucinosis (alopecia mucinosa), 149—150
urticaria-like follicular mucinosis, 150
Primary localized cutaneous amyloidoses (PLCA), 133-136
Progressive osseous heteroplasia (POH), 167, 168
Proopiomelanocortin (POMC) gene, 75
Proteus syndrome, 72
Pruritus, 112
Pseudoporphyria, 87
Pseudopseudo-hypoparathyroidism (PPHP), 167, 168
Pseudoxanthoma elasticum (PXE), 163
Psoriasiform dermatitis, 121, 124
Psoriatic arthritis, 96
Psoriatic dactylitis, 96
Purpura, 112

R

Reticular erythematous mucinosis (REM), 142—143
Rhinophyma, 118-119

Rosacea, 116, 118

Rothmund-Thomson syndrome, 163

Rubeosis faciei, 12
Russell's sign, 113

S

Scleredema, 143-144

Scleredema diabeticorum, 16
Scleromyxedema, 140-144, 150

Scrotal calcinosis, 165

Scurvy, 102-104

Seborrheic dermatitis, 118

Serum amyloid A (SAA), 127, 131, 136
Slate blue-gray hyperpigmentation, 176—177
Solitary osteoma cutis, 166—-167

Somatic gene therapy, 156

Spider angiomas, 115, 116, 118, 119
Staphylococcus aureus, 21

Subepidermal and intraepidermal bulla, 17, 18
Suppurative folliculitis, 76, 77

Swiss-cheese granuloma, 182, 184

T
Teleangiectasias, 115, 116
Telogen effluvium, 110
Terry's nail, 117
Thyroid disease, 27
clinical and pathological aspects, 27
hyperthyroidism, 27-31
hypothyroidism, 30-32
treatment and prognosis, 32-33
Thyroid-stimulating hormone (TSH), 27
Thyrotropin-releasing hormone (TRH), 27
Tissue hyperplasia, 36
Total leukonychia, 117
Tuberous xanthomas, 58-59
Tumoral calcinosis, 164, 165
Tyndall effect, 171

U
Urbach—Wiethe disease, 153
Uroporphyrinogen decarboxylase (URO-D), 85

A\

Venous ulcer, 80

Verrucous lesions, 153, 154

Very low density lipoproteins (VLDL), 56
Vitiligo, 20

W

Wermer syndrome. See Multiple endocrine
neoplasia type 1

Winer’s solitary calcified nodule, 166

X
Xerosis, 109-110
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