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Abstract
Cowden's disease is a rare autosomal dominant, multiple hamartoma syndrome with characteristic mucocutaneous lesions. It is associated with abnormalities of the breast, thyroid, and gastrointestinal tract; and is characterized by multiple hamartomas in the gastrointestinal tract and mucocutaneous lesions such as trichilemmomas, oral papillomatosis, facial papules, and acral keratosis. A 21-year-old male patient presented with erythematous facial papules, oral mucosal papillomatosis, and punctate palmoplantar hyperkeratosis indicating a definite case of Cowden's disease. This disease derives from variable expression resulting from a mutation in the PTEN gene. Gastrointestinal endoscopy and colonoscopy revealed multiple hamartomas in the stomach and colon. On thyroid ultrasonography, several probable benign nodules were noted in the right thyroid gland. He had no pertinent family history and no other systemic findings. Further regular laboratory and image studies will be planned for our patient, as well as his family members. Sporadic Cowden's disease is rarely observed. Herein, we report a case of Cowden's disease without known family history. Dermatologists should be aware of the possibility of Cowden syndrome based on its several dermatologic findings.
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INTRODUCTION
Cowden's disease is a rare autosomal dominant, multiple hamartoma syndrome1 characterized by multiple hamartoma of all three embryonic origins. It carries a high risk of breast, thyroid, and other cancers2 as well as benign hamartomatous overgrowth of tissues (skin, colon, thyroid, etc.)3. Several sporadic cases have also been reported. The common mucocutaneous findings include facial trichilemmomas, oral papillomas, and acral and palmoplantar keratosis4. The original report in 1963 by Lloyd and Dennis first named the syndrome after their patient Rachel Cowden5. Cowden's disease is the most common of the phosphatase and tensin homolog (PTEN) hamartomatous tumor syndromes, which includes other syndromes such as Bannayan-Railey-Ruvalcaba syndrome, Proteus syndrome, and Proteus-like syndrome6, 7.
This article presents a case of Cowden's disease with special emphasis on the clinical and pathologic features of the skin lesions on both hands and feet, and oral manifestations. We report this rare condition along with a brief review of the disease.

CASE REPORT
A 21-year-old male patient presented with diffuse hyperkeratotic lesions with 1 to 2 mm tiny punctations on both his hands and feet. The patient reported that the lesions had slightly increased in number over the last 10 years without symptoms. He also presented with multiple localized erythematous papules on his forehead that had occurred about two years prior. He first visited the department of internal medicine due to repeated melena and hematochezia for about a month. While he underwent several examinations due to these symptoms, he also visited the department of dermatology for his cutaneous symptoms. There was no history of any other systemic disease or trauma. No other family member had similar lesions. Only his sister had a history of thyroid cancer.
On physical examination, multiple mucocutaneous lesions were observed. Multiple punctate hyperkeratotic macules were observed on both palms and soles (Fig. 1A, B). The facial skin showed multiple skin-colored papules on his nose (Fig. 1C). On his tongue and oral mucosa, several erythematous papules were noted, with appearance slightly like cobblestones or fibroma-like polyps (Fig. 1D). We received the patient's consent form about publishing all photographic materials.
[image: Figure F1 ]Fig. 1
Clinical images of the 21-year-old patient. Multiple punctate hyperkeratotic macules are localized on both (A) palms and both (B) soles (black arrows). Multiple skincolored papules are observed on his (C) nose (black circle). On his (D) tongue and oral mucosa, several erythematous papules are found resembling cobblestones or fibroma-like polyps (black arrows).


His esophagogastroduodenoscopy and colonofibroscopy were abnormal, with numerous hamartomas papillomatosis over the entire lumen surfaces of stomach, duodenum, and esophagus (Fig. 2A). Biopsy of a gastric lesion and polypectomy showed histopathology of a gastric polyp with hyperplasty and an inflammatory polyp with prominent reactive lymphoid follicle (Fig. 2B). Colonoscopy showed several small polyps (Fig. 2C). Histopathology of a colorectal polyp showed that it was inflammatory (Fig. 2D). In laboratory findings including a complete blood count, chemistry, and urinalysis, results were within normal range. The chest x-ray and electrocardiography showed no abnormal results.
[image: Figure F2 ]Fig. 2
(A) Endoscopic photograph showing multiple hamartomas papillomatosis in the duodenum and stomach, and esophageal keratosis like nodular lesions in the esophagus. (B) By biopsy of the gastric lesion and polypectomy, histopathology of a gastric polyp reveals a hyperplastic and inflammatory polyp with prominent reactive lymphoid follicle (H&E; ×40, ×100). (C) Colonoscopy shows several small polyps. (D) Histopathology of a colorectal polyp shows it to be inflammatory (H&E; ×40, ×100).


Skin biopsy was performed on the palm and forehead. Biopsy of a punctate lesion on the palm revealed palmoplantar keratosis with a large hyperkeratotic mount and thickened granular layer. Typical histologic backgrounds of palmoplantar keratoderma, including marked hyperkeratosis and epidermal proliferation, were noted. Slightly dilated blood vessels in the papillary dermis and a sparse infiltrate of lymphocytes were noted (Fig. 3A, B). Biopsy of small erythematous papules from the forehead showed a plugging of the hair follicle by keratin with typical histologic backgrounds of folliculitis including perifollicular lymphocyte infiltration (Fig. 3C, D).
[image: Figure F3 ]Fig. 3
(A) Hematoxylin and eosin (H&E) stained specimen from palm shows a large hyperkeratotic mount with thickened granular layer. Typical histologic backgrounds of palmoplantar keratosis, including marked hyperkeratosis and epidermal proliferation, are noted (H&E, ×40). (B) Epidermal hyperplasia with hypergranulosis, a thin layer of parakeratosis, and overlying orthokeratosis can be observed. Slightly dilated blood vessels in the papillary dermis and a sparse infiltrate of lymphocytes are noted (H&E, ×100). (C, D) A specimen from forehead shows plugging of the hair follicle by keratin with typical histologic backgrounds of acne including perifollicular lymphocyte infiltration (H&E; C: ×40, D: ×100).


The small bowel series showed a filling defect lesion, which suggested a localized mass or polyp, on the junction of duodenum 2nd and 3rd portion (2 cm long) (Fig. 4A). No other specific filling defect was observed in the small bowel loops, especially on the terminal ileum (Fig. 4B). On thyroid ultrasonography, several probable benign nodules were noted in the right thyroid gland.
[image: Figure F4 ]Fig. 4
The small bowel series shows (A) Filling defect lesion on the junction of duodenum 2nd and 3rd portion (2 cm long). (B) No other specific filling defect can be observed in the small bowel loops, especially on the terminal ileum.


Genetic analysis by polymerase chain reaction and direct sequencing of all nine exons of the PTEN gene on chromosome 10q23 was performed. Sequence variation was described according to the recommendations in Gene Reviews (www.genetests.org) and Genecard, using an mRNA reference sequence (NM.000314.4). Sequence analysis revealed a heterozygous mutation, c.388C>T (p.Arg130*), in exon 5.

DISCUSSION
The diagnostic criteria for Cowden's disease were proposed by Salem and Steck8, who divided the diagnostic features into major criteria, minor criteria, and family history. Our patient was suitable for operational diagnosis of Cowden's disease by biopsy-proven multiple palmoplantar keratosis according to the criteria of the International Cowden Consortium (Operational Diagnostic Criteria)9. These criteria are based on the presence of pathognomonic mucocutaneous lesions with multiple facial trichilemmomas, acral keratosis, mucous lesions, and papillomatous papules. Major and minor features included hamartomas (lipomas, fibromas, or adenomas) of other organs such as breast, thyroid, central nervous system, and gastrointestinal tract9.
Mucocutaneous lesions are present in 90% to 100% of Cowden's disease cases so they are a prominent feature of the disease1. Most often, the characteristic skin signs develop in the 2nd and 3rd decades, but onset age may range from 4 to 75 years10. Cutaneous signs are usually the first presenting lesions of the disease7. Our patient noticed the first skin signs after the age of about 10. Facial papules are the most frequent lesions, can be found in up to 86% of cases, and are preferentially localized in periorificial regions10. A histologic review of facial lesions associated with Cowden's disease was done by Brownstein et al.11 Many of the patients who underwent histologic examination of facial lesions showed facial trichilemmomas and it was diagnostic10. The results indicate that most facial lesions belong to a spectrum of follicular abnormalities that include trichilemmomas and tumors of the follicular infundibulum. Our case showed histologic features of folliculitis, a follicular abnormality10. Oral mucosal papillomatosis were seen in 83% of the patients reviewed8. The histology of oral lesions was that of benign fibromas8 or inflammatory fibro-epithelial hyperplasia1. In Salem and Steck's study8, palmoplantar keratosis was present in 42% of the reported cases and represented translucent, hard papules on the palms and soles that may show a central depression. The palmoplantar lesions were present in half of the patients reported in the literature, and our patient also showed palmoplantar keratosis confirmed by skin biopsy.
Further associated cutaneous findings include lipomas, hemangiomas, xanthomas, vitiligo, neuromas, café au lait spots, periorificial and acral lentigines, and acanthosis nigricans10.
Including cutaneous symptoms, Cowden's disease can involve any organ, but especially breast, thyroid, and gastrointestinal tract12. In 71% of cases, gastrointestinal polyps accompanied lesions anywhere in the gastrointestinal tract. The pathologic spectrum of the gastrointestinal polyps reported in Cowden's disease includes hamartomatous, juvenile, lipomatous, lymphomatous, inflammatory, hyperplastic, and occasionally adenomatous1. Also, in our patient, multiple papillomatous lesions in the gastrointestinal tract were confirmed by endoscopic biopsy. If the breast or thyroid is affected, the condition can easily progress to malignancy, so cautious observation is needed6. Our patient showed several probable benign nodules in the right thyroid gland on thyroid ultrasonography. It is known that the thyroid is affected in about 67% of cases. In this case, there was a family history of thyroid cancer (his sibling). Although the lesions are usually benign in nature, further evaluation is recommended4.
The cause of Cowden's disease is not known. It is a familial hereditary, autosomal dominant condition with incomplete penetrance4. In 1996, Nelen et al.13 mapped Cowden's disease locus on the human chromosome.
PTEN, a tumor-suppressor gene, is frequently deleted at chromosome 10q23. PTEN appears to be a frequent mutation target in human tumors associated with genomic instability14, 15. PTEN mutations were found to associate with phenotypes characteristic of hamartoma tumor syndromes16, 17. Mutations in exons 5, 7, and 8 are likely to alter the phosphatase activity of the protein or result in a truncated protein18, 19. Furthermore, biochemical analyses from previous studies have shown that most of the missense mutations found in the phosphatase domain, dramatically decrease or inactivate phosphatase activity18.
Herein, we report a rare case of sporadic Cowden's disease, in which the patient had positive typical cutaneous features with cutaneous facial papules, oral mucosal papillomatosis, palmoplantar keratosis, and hamartomas of the gastrointestinal tract and thyroid gland. Further regular laboratory and image studies will be planned for our patient, as well as his family members.


Notes
CONFLICTS OF INTEREST:The authors have nothing to disclose.


ACKNOWLEDGMENT
This study was supported by grants from the National Research Foundation of Korea (NRF), funded by the Ministry of Science, ICT & Future Planning (NRF-2017R1A2B4006252, 2018R1C1B6007998), the Korea Healthcare technology R&D Project, funded by the Ministry of Health & Welfare, Republic of Korea (HI17C0597), and the Hallym University Research Fund (HURF-2017-35, HURF-2017-52).



ORCID iDs
Jee Hee Sonhttps://orcid.org//0000-0002-7816-1942
Bo Young Chunghttps://orcid.org//0000-0002-2795-0140
Min Je Junghttps://orcid.org//0000-0002-1037-2209
Yong Won Choihttps://orcid.org//0000-0003-0607-5145
Hye One Kimhttps://orcid.org//0000-0001-5846-0008
Chun Wook Parkhttps://orcid.org//0000-0003-4512-8668



References
	
      
        Seol JE, 
        Park IH, 
        Lee W. 
        Kim H, 
        Seo JK, 
        Oh SH, 
      
      Cowden syndrome with a novel germline PTEN mutation and an unusual clinical course. 
      Ann Dermatol 
      2015;
      27
      :306.
      
    
[image: image][image: image][image: image][image: image][image: image]
	
      
        Hong EJ, 
        Kim HK, 
        Cho YS, 
        Ji JS, 
        Kim CW, 
        Kim CW, 
        et al. 
      
      A case of Cowden syndrome associated with breast cancer and thyroid cancer. 
      Korean J Gastrointest Endosc 
      2006;
      32
      :293.
      
    
[image: image][image: image]
	
      
        Pilarski R, 
        Burt R, 
        Kohlman W. 
        Pho L, 
        Shannon KM, 
        Swisher E, 
      
      Cowden syndrome and the PTEN hamartoma tumor syndrome: systematic review and revised diagnostic criteria. 
      J Natl Cancer Inst 
      2013;
      105
      :1607.
      
    
[image: image][image: image]
	
      
        Lee HR, 
        Moon YS, 
        Yeom CH, 
        Kim KW, 
        Chun JY, 
        Kim HK, 
        et al. 
      
      Cowden's disease--a report on the first case in Korea and literature review. 
      J Korean Med Sci 
      1997;
      12
      :570.
      
    
[image: image][image: image][image: image][image: image]
	
      
        Bagan JV, 
        Peñarrocha M, 
        Vera-Sempere F, 
      
      Cowden syndrome: clinical and pathological considerations in two new cases. 
      J Oral Maxillofac Surg 
      1989;
      47
      :291.
      
    
[image: image][image: image]
	
      
        Ward SK, 
        Roenigk HH, 
        Gordon KB, 
      
      Dermatologic manifestations of gastrointestinal disorders. 
      Gastroenterol Clin North Am 
      1998;
      27
      :615.
      
       vi.
    
[image: image][image: image]
	
      
        Gustafson S, 
        Zbuk KM. 
        Scacheri C, 
        Eng C, 
      
      Cowden syndrome. 
      Semin Oncol 
      2007;
      34
      :428.
      
    
[image: image][image: image]
	
      
        Salem OS. 
        Steck WD, 
      
      Cowden's disease (multiple hamartoma and neoplasia syndrome). A case report and review of the English literature. 
      J Am Acad Dermatol 
      1983;
      8
      :686.
      
    
[image: image][image: image]
	
      
        Eng C, 
      
      Will the real Cowden syndrome please stand up: revised diagnostic criteria. 
      J Med Genet 
      2000;
      37
      :828.
      
    
[image: image][image: image]
	
      
        Hildenbrand C, 
        Burgdorf WH, 
        Lautenschlager S, 
      
      Cowden syndrome-diagnostic skin signs. 
      Dermatology 
      2001;
      202
      :362.
      
    
[image: image][image: image]
	
      
        Brownstein MH, 
        Mehregan AH, 
        Bikowski JB, 
      
      Trichilemmomas in Cowden's disease. 
      JAMA 
      1977;
      238
      :26.
    
[image: image][image: image]
	
      
        Hong WK, 
        Song HJ, 
        Lee HS. 
        Lee jR, 
        Shin JH, 
        Choi GS, 
      
      A case of Cowden syndrome. 
      Korean J Dermatol 
      2007;
      45
      :829.
      
    
[image: image][image: image]
	
      
        Nelen MR, 
        Padberg GW, 
        Peeters EA, 
        Lin AY, 
        van den Helm B, 
        Frants RR, 
        et al. 
      
      Localization of the gene for Cowden disease to chromosome 10q22-23. 
      Nat Genet 
      1996;
      13
      :114.
      
    
[image: image][image: image]
	
      
        Celebi JT, 
        Shendrik I. 
        Silvers DN, 
        Peacocke M, 
      
      Identification of PTEN mutations in metastatic melanoma specimens. 
      J Med Genet 
      2000;
      37
      :653.
      
    
[image: image][image: image]
	
      
        Stewart AL, 
        Mhashilkar AM, 
        Yang XH, 
        Ekmekcioglu S, 
        Saito Y, 
        Sieger K, 
        et al. 
      
      PI3 kinase blockade by Ad-PTEN inhibits invasion and induces apoptosis in RGP and metastatic melanoma cells. 
      Mol Med 
      2002;
      8
      :451.
      
    
[image: image][image: image]
	
      
        Butler MG, 
        Dasouki MJ, 
        Zhou XP, 
        Talebizadeh Z, 
        Brown M, 
        Takahashi TN, 
        et al. 
      
      Subset of individuals with autism spectrum disorders and extreme macrocephaly associated with germline PTEN tumour suppressor gene mutations. 
      J Med Genet 
      2005;
      42
      :318.
      
    
[image: image][image: image]
	
      
        Varga EA, 
        Pastore M, 
        Prior T, 
        Herman GE, 
        McBride KL, 
      
      The prevalence of PTEN mutations in a clinical pediatric cohort with autism spectrum disorders, developmental delay, and macrocephaly. 
      Genet Med 
      2009;
      11
      :111.
      
    
[image: image][image: image]
	
      
        Danielsen SA, 
        Lind GE, 
        Bjørnslett M, 
        Meling GI, 
        Rognum TO, 
        Heim S, 
        et al. 
      
      Novel mutations of the suppressor gene PTEN in colorectal carcinomas stratified by microsatellite instability- and TP53 mutation- status. 
      Hum Mutat 
      2008;
      29
      :E252.
      
    
[image: image][image: image]
	
      
        Kwong A, 
        Shin VY, 
        Au CH, 
        Law FB, 
        Ho DN, 
        Ip BK, 
        et al. 
      
      Detection of germline mutation in hereditary breast and/or ovarian cancers by next-generation sequencing on a four-gene panel. 
      J Mol Diagn 
      2016;
      18
      :580.
      
    
[image: image][image: image]





[image: Figure F1 ]Figure 1

Clinical images of the 21-year-old patient. Multiple punctate hyperkeratotic macules are localized on both (A) palms and both (B) soles (black arrows). Multiple skincolored papules are observed on his (C) nose (black circle). On his (D) tongue and oral mucosa, several erythematous papules are found resembling cobblestones or fibroma-like polyps (black arrows).
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(A) Endoscopic photograph showing multiple hamartomas papillomatosis in the duodenum and stomach, and esophageal keratosis like nodular lesions in the esophagus. (B) By biopsy of the gastric lesion and polypectomy, histopathology of a gastric polyp reveals a hyperplastic and inflammatory polyp with prominent reactive lymphoid follicle (H&E; ×40, ×100). (C) Colonoscopy shows several small polyps. (D) Histopathology of a colorectal polyp shows it to be inflammatory (H&E; ×40, ×100).
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[image: Figure F3 ]Figure 3

(A) Hematoxylin and eosin (H&E) stained specimen from palm shows a large hyperkeratotic mount with thickened granular layer. Typical histologic backgrounds of palmoplantar keratosis, including marked hyperkeratosis and epidermal proliferation, are noted (H&E, ×40). (B) Epidermal hyperplasia with hypergranulosis, a thin layer of parakeratosis, and overlying orthokeratosis can be observed. Slightly dilated blood vessels in the papillary dermis and a sparse infiltrate of lymphocytes are noted (H&E, ×100). (C, D) A specimen from forehead shows plugging of the hair follicle by keratin with typical histologic backgrounds of acne including perifollicular lymphocyte infiltration (H&E; C: ×40, D: ×100).
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The small bowel series shows (A) Filling defect lesion on the junction of duodenum 2nd and 3rd portion (2 cm long). (B) No other specific filling defect can be observed in the small bowel loops, especially on the terminal ileum.
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