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Abstract: Kyrle’s disease (KD) is a rare type of acquired perforating dermatosis (APD) associated with various systemic diseases,
particularly chronic kidney disease and diabetes mellitus (DM). It most commonly occurs at the lower extremities. Generalized lesions
of KD are rare. We report a case of generalized KD in a 29-year-old woman with chronic kidney disease and DM. Physical
examination revealed multiple hyperkeratotic and hyperpigmented papules, plaques, and nodules with central umbilication and
keratotic plugs on almost all parts of the body. Histopathological examination showed keratinized epithelial layer with acanthosis
and hyperkeratosis, invagination with the formation of keratin plugs, and basophilic cell debris accompanied by parakeratosis and
abnormal keratinization of epithelial cells. These histopathological findings fulfilled the Constantine and Carter criteria for KD. This
condition is characterized clinically by umbilicated, round, erythematous or hyperpigmented papules and nodules with central crusts or
keratotic plug, predominantly involving the extensor surfaces of the extremities and the trunk. Although uncommon, it may also
involve the face or the scalp. Nevertheless, generalized lesions involving faces are rarely found in KD.
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Introduction
Kyrle’s disease (KD) is a rare variant of acquired perforating dermatosis (APD),1,2 which is commonly found in females
between 30 and 50 years of age.3–5 It is generally associated with diabetes mellitus (DM), chronic kidney disease, and
liver disorders.6 The skin lesions of KD are characterized clinically by umbilicated, round, erythematous or hyperpig-
mented papules and nodules with central crusts or keratotic plugs. The lesions are mainly found on the extensor surfaces
of the extremities and the trunk, and may involve the face or scalp, albeit uncommon.1,7 This case report presents a rare
case of generalized lesion involving the face in a patient with KD.

Case
A 29-year-old woman, who had been diagnosed with type 1 DM since 13 years ago and with end-stage renal disease
(ESRD) since one year ago, presented with a 4-month history of pruritic lumps and black spots, which began in the lower
extremities. The patient scratched the skin lesions, and they became thick and expanded to form hyperpigmented plaques.
The skin lesions became erosions, subsequently dried into serous crusts and left hyperpigmented macules. The lesions
gradually spread to the hands, chest, abdomen, and one month later, the lesions extended to almost all parts of the body.
Upon physical examination, vital signs were within normal limits, but icteric sclerae and hepatomegaly were found.
Dermatological examination revealed a generalized distribution of multiple lesions on almost all parts of the body except
the palms and soles. The skin lesions were mostly in the form of discrete, irregular, well-defined, dry, mostly raised,
hyperkeratotic and hyperpigmented papules and nodules. The skin lesions were also accompanied by umbilication and
keratotic plugs, as well as hyperpigmented plaques, serous crusts, and hyperpigmented macules. In addition, Koebner
phenomenon was also observed (Figure 1).
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Routine blood examination showed increased blood glucose, and the patient’s total protein and albumin levels were
decreased. Histopathological examination showed that invagination is accompanied by the formation of keratin plugs.
Basophilic cell debris with parakeratosis and abnormal keratinization of epithelial cells were observed (Figure 2). The
histopathological features fulfilled the Constantine and Carter criteria for KD. This patient’s prognosis was poor due to
the underlying diseases, which can be life-threatening. The patient died of Coronavirus disease (COVID)-19 before
receiving therapy for KD.

Figure 1 (A–H) shows the skin lesions on almost all parts of the body. (I and J) are hyperkeratotic and hyperpigmented papules and nodules with umbilication and keratotic
plug lesion.

Figure 2 Histopathological findings. (A) Invagination with keratotic plug. Red arrow shows parakeratosis. Blue arrow shows abnormal keratinization; yellow arrow on
picture (B) shows the invagination of basophilic cell debris.
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Discussion
In 1916, an Austrian dermatologist named Josef Kyrle first diagnosed hyperkeratosis follicularis et parafollicularis in
cutem penetrans, now known as Kyrle’s Disease (KD), in a 22-year-old female with DM who complained of papules and
hyperpigmented nodules measuring 5–10 mm in size with central keratotic plugs.8 A study by Kandasamy et al in 2019 at
Government Rajaji Hospital India reported that KD made up for 54% of cases in 30 patients with perforating disease
(PD).9 This disease occurs six times more often in females than in males, affecting individuals aged 30–50 years.7

Consistent with the epidemiological incidence of KD, the patient in this case report was a 29-year-old female.
Some types of APD, including KD, along with acquired perforating collagenosis (APC) and perforating folliculitis

(PF) are generally associated with DM, chronic kidney disease, and liver disorders.1 APD, particularly KD, is usually
identified in patients with DM and chronic kidney disease.1,10 Joseph et al reported 21 patients with KD, consisting of 19
patients with renal involvement in KD and 14 patients who suffered from DM for 7–10 years.10 Saray et al reported 22
cases of APD, eleven of which presented with DM.11 Kyrle’s disease usually manifests as erythematous, hyperpigmen-
ted, or skin-colored papules and nodules measuring 2–8 mm with central umbilication, crusting, or keratotic plugs with
Koebner phenomenon. Pruritus is the most common subjective finding, and new lesions can arise from repeated
scratching.1 The skin lesions of KD tend to be asymmetrically distributed and can be found in various parts of the
body, especially the lower extremities.7 However, it does not affect the palms, soles, as well as the mucosa. Bhambri et al
and Sahoo et al reported cases of KD that only occurred regionally at the extremities.7,12 Akcah et al reported cases of
KD that occurred on the scalp, face, neck, and lower extremities.6 Wang et al reported that APD occurred after transient
worsening of the original systemic disease.13 In this case report, physical examination revealed multiple hyperkeratotic
and hyperpigmented papules, plaques, and nodules with central umbilication and keratotic plugs over almost all parts of
the body. The patient had been diagnosed with DM since 13 years ago. She admitted that she rarely visited her doctor for
her DM, resulting in the diagnosis of ESRD one year ago. She underwent regular hemodialysis twice a week.

The pathogenesis of KD has not yet been elucidated.1 Tappeiner et al reported that in KD, keratinization occurred
faster than epidermal proliferation.14 Detmar et al reported an abnormal differentiation of the epidermis and dermoepi-
dermal junction due to an increase in the glycosylation process in DM patients.15 Bellinato et al reported a possible
physio-pathological role of advanced glycation end (AGE) product in the transepidermal elimination mechanisms
involved in certain APDs.16 In patients with APD, AGE receptor expression was found to be more intense in different
dermal components (ie, fibroblasts, microvascular endothelium, and inflammatory cells). Transepidermal elimination
triggered by scratching or traumatic damage to the basement membrane zone can expose AGE products to
keratinocytes.16 Kasaikou et al also reported improvement in KD patients who were given 300 mg clindamycin three
times daily. Microorganisms are thought to play a role in the pathogenesis of KD, which is also supported by the
histopathological findings of inflammatory cells infiltration in the area of the blockage.17

Kyrle’s disease must be differentiated from other disorders that cause hyperkeratotic central plugs as shown on Table 1.18

Other types of APD, such as APC, can manifest features similar to KD in the form of multiple erythematous or

Table 1 Differential Diagnoses of Kyrle’s Disease

Primary perforating disease:

-Acquired perforating disease
-Perforating folliculitis

-Elastosis perforans serpiginosa

Secondary perforation:

-Granuloma annulare

-Pseudoxanthoma elasticum
-Chondrodermatitis nodularis chronica helicis

Note: Reproduced from BMJ Case Rep. Ataseven A, Ozturk P, Kucukosmanoglu I,
Kurtipek GS. Kyrle’s disease. 2014:bcr2013009905, copyright 2014 with permission
from BMJ Publishing Group Ltd.18
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hyperpigmented papules, plaques, and nodules, with central umbilication and hyperkeratotic plugs. Diagnosis of KD is
difficult to establish based solely on clinical examination; thus, histopathological examination is needed for diagnosis.1

Constantine and Carter formulated histopathological criteria for KD, which include keratotic plug that fills the invagination of
the epithelium, parakeratosis, basophilic cell debris, and abnormal keratinization of epithelial cells.19 Histopathological
examination can also distinguish KD from other types of APD, through findings of collagen blockage, which can be found
in acquired reactive perforating collagenosis (ARPC), elastic tissue in acquired elastosis perforans serpiginosa (AEPS), and
perforation of follicular epithelium by collagen and extracellular matrix in PF.1 Histopathological examination revealed
keratinized epithelial layer with acanthosis and hyperkeratosis in our patient’s sample. Invagination with the formation of
keratin plugs and basophilic cell debris accompanied by parakeratosis in all layers of the thinning epidermis and abnormal
keratinization of epithelial cells were also visible. Hence, the histopathological findings met the Constantine and Carter criteria
for KD.

The prognosis for this patient was poor due to the underlying diseases for APD. DM and ESRD can be particularly life-
threatening. There have been reports of skin lesions resolving after the kidney condition stabilized following kidney
transplantation.20

Conclusion
Kyrle’s Disease is one of the rare variants of primary PD. It is usually associated with DM, chronic kidney disease, and
liver disorders. The diagnosis of KD is established based on clinical examination and histopathological examination.
Lesions are usually distributed asymmetrically and can be found in various parts of the body, most commonly the lower
extremities. Generalized lesions in KD occur very rarely. There is a high association between APD and systemic
disorders with regard to their occurrence and lesion development.
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