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Abstract: An abundance of endocrine receptors is expressed on the skin and becomes the target of many hormones. This was
associated with various skin diseases that might occur in some endocrine diseases eg, lichen amyloidosis (LA) and acquired reactive
perforating collagenosis (ARPC). Here, we report a coexistent LA and ARPC in a 55-year-old woman, characterized with multiple
pruritic hyperkeratotic papules and plaques on both arms accompanied by pruritic hyperkeratotic papules and nodules on both legs.
She had a history of type 2 diabetes mellitus (DM) and post-thyroidectomy hypothyroidism due to papillary thyroid carcinoma.
Histopathological examination revealed amyloid deposition in the papillary dermis corresponding with LA and cup-shaped epidermal
depression filled with collagen corresponding with ARPC. The hyperkeratotic papules and nodules flattened in one month after
application of 0.05% clobetasol propionate ointment with occlusion on both arms and 0.05% retinoic acid gel on both legs.
Hyperkeratotic papules, nodules, and plaques in a patient with a history of endocrine diseases, such as type 2 DM and thyroid
disorders should undergo histopathological examination to confirm the diagnosis of skin diseases eg, LA or ARPC.
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Introduction

Skin is the largest organ in the human body with 2-m? surface area, accounting for 15% of total body mass. The main
functions of human skin are to regulate the temperature and water content, to be involved in the functioning of the
nervous system, and to protect the organism from mechanical injuries, microorganisms, substances, and radiation present
in the environment." The skin also has various endocrine receptors which become the target of several hormones.”
Various skin diseases can coexist with endocrine system disorders. Some of these skin diseases are primary localized
cutaneous amyloidosis (PLCA) and acquired perforating dermatosis (APD).?

Amyloidosis is a group of diseases caused by the deposition of misfolded protein, called amyloid, in certain tissues.
The amyloid deposition that is confined to the skin is called PLCA. Based on the clinical manifestations, PLCA is
divided into macular amyloidosis (MA), lichen amyloidosis (LA), and biphasic amyloidosis (BA). LA is the most
common type of PLCA, accounting for 35% of all PLCA cases.” Cases of LA are characterized by itchy hyperkeratotic
papules and plaques, especially on the extremities.” This skin disease is a manifestation of rearranged during transfection
(RET) protein mutation in multiple endocrine neoplasia type 2A (MEN2A), in addition to medullary thyroid carcinoma,
pheochromocytoma, hyperparathyroidism, and Hirschprung’s disease.® However, LA can also occur without MEN2A,
such as the case of LA in papillary thyroid carcinoma reported by Sangen et al’ in Osaka, Japan, in 2002.
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Acquired perforating dermatosis is a skin disorder characterized by transepidermal elimination of the connective
tissue component of the dermis.® It is divided into four subtypes, which are acquired reactive perforating collagenosis
(ARPC), serpiginous perforating elastosis (EPS), Kyrle’s disease (KD), and perforating folliculitis (PF).”'® The clinical
features of papules and hyperkeratotic nodules of the four subtypes are difficult to distinguish clinically. These four
subtypes of APD can be distinguished based on the eliminated dermal component revealed by histopathological
examination, which is collagen in ARPC, keratotic material without collagen and elastin in KD, and follicular
components with or without collagen and elastin in PF.'® Kim et al'' reported that ARPC was the most common subtype
of APD, occurring in 73.3% of 30 APD patients at Eulji General Hospital and Chung Ang University Hospital. Collagen
is the eliminated dermal connective tissue component in ARPC.%'*!'? Zhang et al'® described ARPC cases occurring in
several endocrine diseases, including 92 cases of diabetes mellitus (DM) and 4 cases of hypothyroidism. Yazdi et al'
reported a case of ARPC in a 30-year-old woman with DM and papillary thyroid carcinoma. The coexistence of ARPC
and LA has not been previously reported. This case report aims to describe coexistent ARPC and LA in a patient with
type 2 DM and post-thyroidectomy hypothyroidism due to papillary thyroid carcinoma.

Clinical Case

A 55-year-old Indonesian woman of the Sundanese ethnicity came for treatment at the Geriatric and Non-Infection Clinic
of the Dermatology and Venereology Department, Dr Hasan Sadikin General Hospital with the main complaint of
multiple papules and rough brown patches on both arms accompanied by itchy black papules on both legs.

History-taking revealed that the complaint started five years prior to consult, initially presenting as pruritic hyperker-
atotic papules on both arms. These hyperkeratotic papules multiplied and aggregated to form several hyperkeratotic
plaques within two months. Two years prior to treatment, the patient complained of multiple pruritic hyperkeratotic
papules and nodules on both legs. Pruritus was intermittent, unrelated to temperature, sweat, or sun exposure. In the last
month before treatment, the hyperkeratotic papules and nodules increased. The patient had a history of type 2 DM with
uncontrolled blood glucose and HbA1C levels. Two years before treatment, the patient underwent thyroidectomy for
papillary thyroid carcinoma and she was routinely followed up for the ablation therapy. She was diagnosed with
hypothyroidism after thyroidectomy. Every month, the patient still visited the Internal Medicine Clinic of Dr. Hasan
Sadikin General Hospital regularly. Medical record data showed that the patient’s fasting blood glucose, two-hour post-
prandial blood glucose, and HbAlc levels always exceeded the normal values ranging from 7 to 10%.

Upon physical examination, the patient was found to be overweight. Dermatological status showed multiple papules
and hyperkeratotic plaques, scale, lichenification, and hyperpigmented macules, some confluent, measuring 0.2x0.2 cm
to 1x1 cm and 0.2x0.2x0.1 cm to 5x5x0.3 cm in size, well-defined, partially raised, dry, located regionally on the
extensor surfaces of both arms (Figures 1A and B). On the extensor surfaces of both legs, multiple hyperkeratotic papules
and nodules, scale, and hyperpigmented macules were seen, partially discrete, ranging from 0.2x0.2 cm to 1x1 cm and
0.2x0.2x0.1 cm to 0, 5x0.5x0.3 cm, well-defined, partially raised, dry. The Koebner phenomenon was identified
(Figures 2A-C).

A 6-mm punch biopsy was performed on the hyperkeratotic papule on the left forearm and right leg for histopatho-
logical examination. The patient was given topical 10% urea cream to be applied twice daily on the whole body and oral
10 mg loratadine for pruritus. In the first month of observation, the pruritus was reduced but the skin lesions had not
improved. Histopathological examination with hematoxylin-eosin (HE) staining from the lesion on the left arm showed
an eosinophilic mass deposit in the dermal papillae, covered with hyperkeratotic and acanthotic epidermis (Figure 3A).
The diagnosis was confirmed through Congo red staining to identify the presence of amyloid deposits in LA and
Masson’s trichrome staining to identify the presence of collagen in ARPC (Figure 4A). Based on the patient’s history,
physical examination, and histopathological examination, the working diagnoses of LA of both arms and ARPC of both
legs were established. The patient received additional topical treatment, comprising 10% urea cream for the whole body,
0.05% clobetasol ointment with occlusion for skin lesions on both arms, and 0.05% retinoic acid gel for the skin lesions
on both legs.

In the second month of observation, the patient felt less pruritus and the skin lesions were thinning, although new skin
lesions still developed. Congo red staining of the biopsy specimen from the left arm revealed an orange amyloid deposit
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Figure | (A and B) Hyperkeratotic papules and plaques, scales, lichenification, and hyperpigmented macules on the extensor surfaces of both arms.(C and D). Clinical
improvement after the 3rd month of observation.

(Figure 3B), supporting the diagnosis of LA. Elimination of the bluish-colored collagen mass from the dermal reticular
layer to the epidermis (Figure 4B) was identified on Masson’s trichrome staining, supporting the diagnosis of ARPC.
Therefore, the treatment was continued.

In the third month of observation, there was a partial improvement of the skin lesions in the form of thinning of the
hyperkeratotic papules and plaques on both arms (Figures 1C and D) and hyperkeratotic papules and nodules on both
legs (Figures 2D-F). However, new skin lesions still developed, although the pruritus decreased. While undergoing
treatment at the Geriatric and Non-Infection Clinic of the Dermatology and Venereology Department, Dr. Hasan Sadikin
General Hospital, the patient also visited the Internal Medicine Clinic and had her fasting blood glucose level checked
regularly. Increased fasting blood glucose levels were reported every month, which were 126 mg/dL in the first month of
observation, 145 mg/dL in the second month, and 167 mg/dL in the third month.

Discussion

Lichen amyloidosis is a form of PLCA.*'* This skin disorder is more common in men aged 50 to 60 years.” The exact
etiology of LA is not fully understood. Several possible predisposing factors include genetics,'” Epstein—Barr virus
infection, and environmental factors. However, the most common triggering factors are trauma,'® friction, or chronic
scratching.®® Other skin diseases associated with LA include atopic dermatitis, lichen planus, hepatitis C, and mycosis
fungoides.'” Sangen et al’ reported a case of LA in a patient with papillary thyroid carcinoma. The precipitating factor
for LA in this case report was chronic scratching with a predisposition of papillary thyroid carcinoma. The patient in this
case report was a 55-year-old woman with a history of dry skin who often scratched her skin due to pruritus. The patient
had no history of atopic dermatitis, lichen planus, or hepatitis C.
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Figure 2 (A-C) Hyperkeratotic papules and nodules, scales, and hyperpigmented macules on the extensor surfaces of both legs. (D-F) Clinical improvement after the 3rd
month of observation.

Figure 3 Histopathological examination of the biopsy specimen from the right arm. (A) HE-staining showed hyperkeratosis and acanthosis of the epidermis as well as
eosinophilic mass deposit in the dermis (red circles). (B) Congo red staining showed reddish-Orange amyloid deposits in the papillary dermis (yellow circles).
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Figure 4 Histopathological examination of the biopsy specimen from the left leg. (A) HE-staining of the biopsy specimen from the left leg showed the epidermal surface
forming a cup-like shape containing a mass of keratin and collagen (red circle), surrounded by infiltration of lymphocyte inflammatory cells. (B) Masson’s trichrome staining
showed elimination of the bluish collagen mass (yellow circle) from the dermis to the epidermis.

The association between LA and thyroid cancer may be due to pleiotropic genes with or without paracrine stimulation
of growth factors.” Pleiotropy is a state of one genetic locus that can affect several traits.'® RET gene mutations can be
found in both LA'® and papillary thyroid carcinoma.?® Lichen amyloidosis is characterized by pruritus, hyperpigmenta-
tion, and lichenification.'>?' Skin lesions are initially linear, hyperpigmented, hyperkeratotic papules that can develop
into plaques.” The predilections of LA are the legs (86.4%), arms (63.6%), upper back (45.5%), abdomen (18.9%), and
neck (13.6%).2" The skin lesions of the patient in this case report were multiple pruritic hyperkeratotic and scaly papules
and plaques on both arms. These features are in accordance with the signs, symptoms, and predilection of LA.

Histopathological examination is required to establish the diagnosis of LA with HE staining and further detection
using Congo red staining. Histopathological findings of LA with HE staining showed amorphous eosinophilic amyloid
deposits in the papillary dermis, accompanied by hyperkeratosis, pigment incontinence, elongation of the rete-ridges, and
perivascular infiltration.” Venugopal et al® stated that Congo red staining is the gold standard for confirming the diagnosis
of LA with 100% sensitivity. Amyloid appears as reddish-orange features under a light microscope.” Histopathological
examination of the hyperkeratotic papule on the left arm showed eosinophilic amyloid deposits. With Congo red staining,
amyloid deposits appear reddish-orange in color.

Acquired reactive perforating collagenosis is a subtype of APD characterized by transepidermal elimination of dermal
collagen.'*'? Satti et al*® reported that ARPC occurred four times more frequently in women than in men, with a mean
age of onset of 54 years and an age range of 37—72 years. Zhang et al'® described that this disease is often accompanied
by various systemic diseases, the most frequent being 92 cases of DM, 60 cases of chronic kidney failure, and 31 cases of
hypertension. This disease was also reported in four patients with hypothyroidism.'"'* Yazdi et al'* reported a case of
ARPC in a 30-year-old woman with DM and papillary thyroid carcinoma. The patient in this case report was a 55-year-
old woman with a history of type 2 DM for 13 years and hypothyroidism for two years after thyroidectomy due to
papillary thyroid carcinoma. There was no history of chronic renal failure, hypertension, or other systemic diseases in
this patient.

The main pathogenesis of ARPC is transepidermal elimination of abnormal dermal collagen.'? Several pathological
hypotheses have been proposed, including superficial microtrauma due to pruritus and repeated scratching, and changes
in the epidermis and dermis due to metabolic abnormalities.'*** Microdeposits, such as uric acid and calcium pyropho-
sphate, in patients with chronic renal failure, can lead to local inflammation and tissue degradation.”* Microangiopathy
due to DM is thought to be another cause of ARPC because elevated blood glucose levels cause an increase in
glycosylation of proteins and other compounds that play a role in hyalinization and structural abnormalities of collagen.'*

The initial lesion of ARPC appears as a pinpoint papule, generally hyperkeratotic, which develops into a very pruritic
crusted lesion with umbilication.>*> Ulceration may develop in the later stages of ARPC. Regression may occur within
a few weeks which leaves hyperpigmented macules.”**> The trunk and extensor surfaces of the extremities are the main
predilections for ARPC, but skin lesions may also occur on the entire body surface. New skin lesions will appear as the
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Koebner phenomenon due to repeated skin scratching.>® The patient in this case report presented with a complaint of
pruritic hyperkeratotic papules with some erosions on the extensor surfaces of both legs. Some lesions were distributed as
the Koebner phenomenon. Hyperpigmented macules were also found.

Histopathological examination of ARPC lesions showed fairly specific findings in the early and late lesions. The
initial lesion appears to be an accumulation of basophilic collagen in the papillary dermis. Later lesions showed an
epidermal invagination shaped like a saucer or dome, containing parakeratotic plugs, degeneration of collagen fibers, and
debris.** In this case report, histopathological findings of the hyperkeratotic papule lesion on the right leg showed
a portion of the epidermis forming a cup-like shape into the dermis, containing masses of keratin and collagen.
Collagenous connective tissue, lightly dusted with inflammatory cells and lymphocytes was also found in the papillary
dermis. These findings were in accordance with the histopathological features of ARPC.

The main principle of LA therapy is to break the itch-scratch cycle by overcoming the pruritus that can induce
scratching, thus reducing the amyloid and improving the skin lesions. To date, there have been no standard guidelines for
LA management.’® Several options for treatment modalities include topical or intralesional corticosteroids injection,
topical calcineurin inhibitors, oral cyclophosphamide, cyclosporine, dermabrasion, topical or systemic retinoids, carbon-
dioxide lasers, pulsed-dye laser (PDL), or neodymium-doped yttrium-aluminum garnet (Nd:YAG) laser, and narrowband
ultraviolet B (NB-UVB) therapy.**” The therapeutic efficacy of these modalities varies from person to person, and most
patients do not exhibit good response. The high recurrence rate of LA presents a challenge.'® Topical corticosteroids are
the gold standard therapy for various inflammatory skin diseases.*® The therapeutic effects of corticosteroids include anti-
inflammatory, immunosuppressive, antiproliferative, and vasoconstrictor properties.”’ Very potent topical corticosteroids
should be used on thick lesions and in areas other than intertriginous areas.’” In this case report, the hyperkeratotic
papules on both arms were given twice daily 0.05% clobetasol propionate ointment, a very potent corticosteroid, with
occlusion to increase absorption and reduce the evaporation of the topical drugs. Some of the hyperkeratotic papules and
plaques on both arms turned into hyperpigmented macules within one month after the administration of 0.05% clobetasol
propionate ointment with occlusion.

To date, there is no standard therapy for ARPC due to its rarity.>* The main principle of ARPC management is to
control pruritus and the underlying diseases.'® Ghosh et al*' reported an improvement of ARPC lesions within six weeks
after topical administration of 0.05% retinoids and oral antihistamines. Chronic hyperglycemia in DM patients causes
structural changes in long-lived proteins, such as collagen, which produces advanced glycation end products (AGEs) and
increases the activity of matrix metalloproteinase. Keratinocytes express several types of AGE receptors (RAGE), such
as class B scavenger receptor type I (SR-BI), cluster of differentiation 36 (CD36), and galectin-3 (Gal-3). Scratching
damages the basement membrane, leading to the interaction between keratinocytes and collagen AGEs through RAGE.
Keratinocytes differentiate superficially along with bound collagen.** Collagen stimulates an immune response following
transepidermal elimination. Leukocyte infiltration in ARPC lesions releases interleukin-1 (IL-1) which stimulates
metalloproteinase synthesis and subsequently degrades the extracellular matrix components, including collagen
fibers.* Retinoids can improve the protective function of the epidermis, protect collagen from degradation, and inhibit
metalloproteinase activity.>® Administration of moisturizers and oral antihistamines can relieve itching in ARPC."
Improvement of the hyperkeratotic papules and nodules in our patient was shown within one month after the adminis-
tration of moisturizers, 0.05% retinoic acid gel, and oral antihistamines. However, new skin lesions still developed. The
patient’s fasting blood glucose level never lower to normal values. In addition, the ablation therapy for the residual mass
of papillary thyroid carcinoma had not been completed.

The amyloid deposits in various internal organs lead to a high mortality rate. In LA, there are no amyloid deposits in
internal organs,?' so the quo ad vitam prognosis of our patients was relatively good. Complaints of severe pruritus in LA
can cause a decrease in the patient’s quality of life. LA itself is a chronic, refractory, and recurrent disease caused by
amyloid deposits in the skin.**

Mortality data regarding APD is very limited. Garrido et al*> reported a 6-month mortality rate of 8.8% in patients
diagnosed with APD. Mortality in APD is associated with the underlying systemic disease.’>*® Surgical treatment and
ablation of papillary thyroid carcinoma can increase the initial 10-year survival rate to 90% longer.>” Tachkov et al®’
reported that the mean survival rate of patients with type 1 DM is 70.96 years compared to 75.19 years in patients with
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type 2 DM. Li et al*® reported that the death of patients with DM was mainly caused by cardiovascular disease, chronic
lower respiratory tract disease, cerebrovascular disease, kidney disease, Alzheimer’s disease, and pneumonia. In this case
report, the patient had a history of papillary thyroid carcinoma, had undergone thyroidectomy, and was still undergoing
ablation therapy. There was no history of cardiovascular disease, chronic lower respiratory tract disease, cerebrovascular
disease, kidney disease, Alzheimer’s, and pneumonia accompanying DM in our patient. Therefore, we determined that
the quo ad vitam prognosis of the patient was relatively good. ARPC skin lesions can regress spontaneously, leaving
areas of persistent hypopigmentation and atrophic scars.'*** Akoglu et al*® reported recurrence in 12% of APD cases.

Conclusion

Histopathological examination is required in patients with a history of endocrine diseases, such as type 2 DM and thyroid
disorders complaining of skin abnormalities such as papules, nodules, or hyperkeratotic plaques to confirm the diagnosis
of skin diseases, such as ARPC or LA. Treatment of those kind of dermatoses that are related to endocrine diseases
should not only rely on dermatological treatment but also appropriate treatment regarding the underlying endocrine
diseases. Thus, multidisciplinary care might be required. The patients should be explained that the skin disorder highly
associated with the underlying systemic disease to increase their obedience for the treatment.
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