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Abstract 
Background: Psoriasis, a chronic, systemic, inflammatory disease with promi-
nent skin involvement, affects approximately 2% - 4% of the world popula-
tion. Common variants of psoriasis are plaque psoriasis, inverse psoriasis, 
guttate psoriasis, erythrodermic psoriasis, pustular form either palmoplantar 
pustular psoriasis or generalized pustular psoriasis, nail psoriasis, and psoria-
tic arthritis. Progressive Symmetrical Erythrokeratoderma (PSEK) is a rare 
genetic disorder, characterized by fixed, well-defined erythematous and hyper-
keratotic plaques distributed predominantly on the elbows, knees, trunk, and 
dorsal surfaces of hands and feet. Clinically has the same presentation to pso-
riasis especially at early onset and could be confused with psoriasis but histo-
pathological findings and progression of the psoriatic disease can differentiate 
between both conditions. Aim: To document a new variant of a severe, recal-
citrant type of psoriasis with a history of recurrent attacks of exacerbations 
and partial remissions especially in lesions involving lower extremities that 
are clinically PSEK-like in presentation, but histopathologically consistent 
with psoriasis. Case report: A 12-year-old childhood male, known case of 
Down’s syndrome, presented to our clinic with a history of severely pruritic 
skin rashes involving the perioral area, corners of the mouth, bilateral elbows, 
dorsal hands, scrotum, and both lower extremities for 6 years duration. The 
rashes gradually progressed with time to form fixed lesions in the last 2 years. 
He was received multiple treatment modalities, including topical steroids, 
topical vitamin D derivatives, and narrowband UVB phototherapy without 
significant improvement and the lesions became more worsened over time. 
Conclusion: psoriasis can be presenting with a new variant of a severe, recal-
citrant, and difficult to treat type in Down syndrome cases with a history of 
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recurrent attacks of exacerbations and partial remissions especially in lesions 
involving lower extremities which are clinically PSEK-like in presentation, 
but histopathologically consistent with psoriasis. However, early diagnosis 
and strict management are important in controlling the severity of the condi-
tion. 
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1. Introduction 

Psoriasis, a chronic, systemic inflammatory disease with prominent skin involve-
ment, affects approximately 2% - 4% of the world’s population [1] [2] and pro-
foundly impairs patients’ health-related quality of life [3] [4] [5] [6]. 

Common presentations include Plaque psoriasis, inverse psoriasis, guttate pso-
riasis, erythrodermic psoriasis, generalized pustular psoriasis, and palmoplantar 
pustular psoriasis. Extracutaneous manifestations of psoriasis include nail ab-
normalities and psoriatic arthritis [7] [8] [9]. 

Progressive symmetrical erythrokeratoderma (PSEK) is a rare genetic disord-
er, characterized by fixed, well-defined erythematous and hyperkeratotic plaques 
distributed predominantly on the elbows, knees, trunk, and dorsal surfaces of 
hands and feet. It was first described by Darier [10] in 1911 and later renamed 
by Gottron [11] in 1922. Hence, it is also known as Gottron’s syndrome. PSEK is 
predominantly inherited as an autosomal dominant trait, but there are reports 
that 40% of the cases occur sporadically [12]. Onset is usually in infancy with 
gradual progression of the lesions in childhood and thereafter it tends to become 
stable. The diagnosis is mainly clinical, and positive family history can be found 
in few cases. 

Darier described PSEK as a rare keratinization disorder, characterized by 
non-migratory keratotic plaques on an erythematous base, appearing insidiously 
and slowly on circinate areas, surrounded by a delicate hyperpigmented projec-
tion, with symmetric distribution on knees, elbows, hands, and feet. Transmis-
sion in PSEK is hereditary and it results in an autosomal dominant pattern, with 
sporadic cases occurring in up to 50% of the total diagnosed. Diagnosis is estab-
lished on a clinical basis and histopathology is most important to exclude the 
main differential diagnosis, psoriasis. Histopathology findings show hyperkera-
tosis, moderate acanthosis with a prominent granular layer. The therapy will be 
directed according to clinical manifestations. In clinically moderated non-malignant 
cases, the use of retinoids, keratolytic, and even steroids would be an option. In 
more extensive cutaneous involvement, systemic therapy is indicated, with reti-
noids being the main choice. The most commonly used drugs are acitretin and 
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etretinate in doses varying between 0.5 to 1.0 mg/kg. Phototherapy has shown 
good results [13]. 

In the present case report, we are describing a 12-year-old childhood male 
known case of Down syndrome with a new variant of a severe, resistant type of 
psoriasis characterized by a history of recurrent attacks of exacerbations and 
partial remissions especially in lesions involving lower extremities which is clin-
ically PSEK-like in presentation, but histopathologically consistent with psoria-
sis. The condition is difficult to treat and failure to multiple topical and systemic 
therapies but improved on biological injection Secukinumab and methotrexate 
(MTX) treatments. The consent form was taken from the patient’s father for the 
publication of his condition.  

2. Case Report 

A 12-year-old childhood male, a known case of Down’s syndrome, presented to 
our clinic with a history of severely pruritic skin rashes involving the perioral 
area, corners of the mouth, bilateral elbows, dorsal hands, scrotum, and both 
lower extremities for 6 years duration. The rashes gradually progressed over 
time to form fixed lesions in the last 2 years. He was received multiple treatment 
modalities, including topical steroids, topical vitamin D derivatives and narrow-
band UVB phototherapy without significant improvement and lesions became 
more worsened over time. 

On examination, the patient presented with perioral erythema covered by fine 
dry scales, angular cheilitis, and fixed well-defined erythematous thick keratotic 
plaques associated with circinate dried scaly borders in geographical distribution 
around and within plaques involving both elbows, bilateral dorsal hands, scro-
tum, and bilateral lower extremities surrounded by expanded projections of 
hyperpigmentation some in whorled configurations especially at lower legs. The 
plaques were covered by whitish adherent thick scales and the Psoriasis Area and 
Severity Index (PASI) score at initial presentation was 24.4 (Figures 1-4). There 
was no family history of the same presentation or joint involvement. 

 

 
Figure 1. PSEK-like psoriasis showed perioral erythema with mild scales. Note angular 
cheilitis of a 12-year-old childhood male patient. 
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(a)                          (b) 

Figure 2. PSEK-like psoriasis showed well-defined symmetrical hyperkeratotic plaques 
on dorsal elbows surrounded by expanded projections of hyperpigmentation of a 
12-year-old childhood male. Note circinate scales surrounded borders; (a) Both elbows; 
(b) Right elbow. 

 

 
Figure 3. PSEK-like psoriasis showed well-defined erythematous hyperkeratotic plaques 
covered by adherent whitish scales on the dorsal right hand surrounded by expanded 
projections of hyperpigmentation of a 12-year-old childhood male. Note circinate whitish 
scales surrounding borders. 

 

 
(a)                          (b) 

Figure 4. PSEK-like psoriasis showed well-defined symmetrical hyperkeratotic plaques 
on bilateral lower legs surrounded by expanded projections of hyperpigmentation of a 
12-year-old childhood male. Note geographical distribution of scales around and within 
lesions. (a) Both lower legs. (b) Right lower leg. 
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Routine investigations for patients obtained included CBC, LFT, Lipid profile, 
electrolyte panel, Iron store, Zinc level, and markers for autoimmune diseases, 
all of which turned out to be normal. A skin biopsy was taken from the patient 
for histopathology report and differential diagnoses were included psoriasis, 
PSEK variabilis sporadic type, pityriasis rubra pilaris, and acrodermatitis ente-
ropathica. The biopsy result was consistent with psoriasis, showing acanthosis, 
parakeratosis, hypogranulosis with Munro microabscesses in stratum corneum 
(Figure 5). 

Treatment was started with acitretin capsule 25 mg daily for first two months 
but due to little improved condition stop acitretin capsule and shifted to Adali-
mumab 40 mg injection every 2 weeks for 2 months then 40 mg weekly for 
another 2 months after reassessment condition and full investigation for biolog-
ical therapy to exclude any adverse effects. But due to lack of efficacy and re-
lapsed attacks of exacerbations of pustular psoriasis at lower extremities, stopped 
adalimumab treatment. Skin swab culture obtained from pustules involved lower 
legs and result was positive for pseudomonas infection, ciprofloxacin 500 mg 
BID for 7 days was given. Then Ustekinumab injection, 45 mg subcutaneously 
was started initially then changed to 90 mg injection for first 3 months then for 2 
months and given oral 7.5 mg methotrexate (MTX) tablet weekly. The patient 
showed partial response in the areas involving the perioral area, elbows, and 
dorsal hands, however, plaques of the lower legs were resistant to treatment, 
showed flares of severely pruritic pustular psoriasis and partial remissions with 
PASI score = 15 (Figure 6, Figure 7). Patient suffered from repeated vomiting 
when trying to increase the dose of MTX beyond 7.5 mg dose. Thus stopped Us-
tekinumab injection, reassess the patient for any side effects or complications 
with full investigations, and started with Secukinumab injection 150 mg subcu-
taneously, and continued oral MTX 7.5 mg weekly. 5 weeks after loading thera-
py, significant improvement in pruritus and lesions of lower legs started to ap-
pear where resolved psoriatic plaques leaving mild erythema and expanded areas 
of post-inflammatory hyperpigmentation accompanied with few remnants fine 
scales within lesions and PASI score was 4.4 (Figures 8-10). The patient follows 
 

 
(a)                                 (b) 

Figure 5. Hematoxylin and Eosin (H&E) stained section showed acanthosis, parakerato-
sis, hypogranulosis, and Munro micro abscess. (a) Original magnification X10; (b) Origi-
nal magnification X20. 
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(a)                         (b) 

Figure 6. PSEK-like psoriasis during exacerbation showed well-defined symmetrical 
hyperkeratotic plaques on lower legs surrounded by expanded projections of hyperpig-
mentation of a 12-year-old childhood male. Note studded of plaques with tinny pustules 
indicates pustular psoriasis. (a) Both lower legs; (b) Left knee joint. 

 

 
                       (a)                       (b) 

Figure 7. PSEK-like psoriasis during exacerbation showed well-defined symmetrical 
hyperkeratotic plaques on lower legs covered by thick adherent whitish scales surrounded 
by expanded projections of hyperpigmentation of a 12-year-old childhood male. Note 
studded of plaques with tinny pustules indicate pustular psoriasis. (a) Left lower leg; (b) 
Right lower leg. 

 
up at 8weeks later showed continuing response to therapy without signs of re-
lapse (Figure 11). Full assessment for the patient was repeated when changed 
biological therapy included viral load, QuantiFERON TB Gold test, and CXR to 
ensure patient safety and exclude any adverse effects. 

3. Discussion 

Approximately 30% of all patients with plaque psoriasis experience the onset of the 
disease before 16 years of age [14]. Psoriasis occurs in up to 8% of patients with 
Down syndrome and, although poorly characterized, appears to be correlated 
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               (a)                  (b)                   (c) 

Figure 8. PSEK-like psoriasis 5 weeks loading treatment with Secukinumab injection and 
MTX showed complete resolving plaques leaving expanded areas of hyperpigmentation of 
a 12-year-old childhood male. (a) Bilateral dorsal hands; (b) Right knee joint; (c) Left 
knee joint. 

 

 
(a)                    (b) 

Figure 9. PSEK-like psoriasis 5 weeks loading treatment with Secukinumab injection and 
MTX showed complete resolving plaques leaving expanded areas of hyperpigmentation of 
a 12-year-old childhood male. (a) Right elbow; (b) Left elbow. 

 

 
(a)                  (b)                   (c) 

Figure 10. PSEK-like psoriasis 5 weeks loading treatment with Secukinumab injection 
and MTX showed resolving plaques leaving mild erythema with scales and expanded 
areas of hyperpigmentation of a 12-year-old childhood male. (a) Bilateral lower legs; (b) 
Left lower leg; (c) Right lower leg. 
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(a)                      (b) 

Figure 11. PSEK-like psoriasis 8 weeks treatment with Secukinumab injection and MTX 
showed complete resolving plaques leaving slight erythema and expanded areas of hyper-
pigmentation of a 12-year-old childhood male. (a) Right lower leg; (b) Left lower leg. 

 
with an immune imbalance in cells Th1 and biochemical changes of cyclic nuc-
leotides [15]. The association between plaque psoriasis and Down syndrome is 
unclear. It was suggested that a dysregulation of the interferon-γ system is re-
sponsible for susceptibility to plaque psoriasis in the Down syndrome popula-
tion [16]. Moreover, immunological alterations, including reduction in B lym-
phocytes and CD4 (+) T-cells, the increase in CD8 (+) T-cells, and expansion of 
natural killer (NK) cells result in increased susceptibility to infections and ma-
lignancies in this group of patients [17] [18]. Recent studies demonstrated that 
approximately 60% - 90% of patients with psoriasis have pruritus [19] [20]. This 
value may change depending on the country, region, or race. In addition, the se-
verity of itch in psoriatic patients has been thought to be no higher than that of 
atopic dermatitis; however, a recent meta-analysis of data from 22 clinical trials 
revealed no significant differences in the baseline severity of itch between these 
diseases [21]. In our case report, the pruritus was severe, causing sleep distur-
bance and difficulty to treat with antihistamines alone, but improved after re-
solved lesions. Regarding hyperpigmentation, psoriatic plaques in our case 
have a characteristic presentation of expanded projections of post-inflammatory 
hyperpigmentation surrounding the lesions and persist after improvement. 
Post-inflammatory hyperpigmentation is reported to be mediated by Tumor ne-
crosis factor α and interleukin 17, and spots fade away over time once the flare is 
over [22] [23] differs from Woronoff pale annular zone that was known to ap-
pear around healing psoriasis lesions and was thought to be caused by a spastic 
vessel contraction or hypopigmentation [24]. Regarding treatments, the patient 
was followed over 2 years at the clinic and full assessment and investigations 
regularly were obtained to ensure patient safety before changing biological me-
dications. To summarize clinical characteristics of this new variant as follow: 1) 
Early age of onset; 2) Mostly in Down syndrome cases; 3) PSEK-like in early 
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presentation; 4) severely pruritic; 5) Perioral erythema with scales; 6) Fixed 
hyperkeratotic plaques over elbows, dorsal hands, knee joints, scrotum, and 
lower extremities accompanied with circinate scales in geographical distribution 
around and within plaques; 7) Expanded projection of post-inflammatory hyper-
pigmentation surrounding lesions; 8) Histopathology consistent with psoriasis; 
9) Skin swab culture from the surface of pustules may be positive for pseudo-
monas infection; 10) Difficult to treat with conventional therapy alone. In con-
clusion, psoriasis can be presented with a new variant of a severely pruritic, re-
calcitrant type in Down syndrome cases which is clinically PSEK-like in presen-
tation, but histopathologically consistent with psoriasis. However, early diagno-
sis and strict management are important in controlling the severity of the condi-
tion. 
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