
Frontiers in Oncology

OPEN ACCESS

EDITED BY

Romeo Patini,
Agostino Gemelli University Polyclinic
(IRCCS), Italy

REVIEWED BY

Joshi Stephen,
Baylor College of Medicine, United States
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Background: Cowden syndrome (CS) is a rare genetic disorder associated with

PTEN genemutations. It is characterized bymacrocephaly, specificmucocutaneous

features, and a predisposition to benign andmalignant tumors. Cases of CS primarily

presenting with oral clinical manifestations are relatively uncommon.

Methods/Results: We report the case of a 41-year-old male proband who

presented with bilateral commissural and lingual externally projecting

symmetric lesions for over two years. The proband also exhibited other

features, including macrocephaly, communication difficulties, and obesity.

Similar oral clinical manifestations were observed in family members. Whole

exome sequencing analysis revealed PTEN gene mutations associated with CS in

both the proband and his younger brother. This case serves as a reminder to be

aware of the diverse presentations of CS in oral clinical practice and highlights the

importance of genetic testing for guiding diagnosis and treatment.

Conclusion: There are few reported cases of CS primarily presenting with oral

lesions. This finding contributes to further understanding of certain aspects of the

pathogenesis of CS and enhances awareness of CS cases primarily exhibiting oral

clinical manifestations.
KEYWORDS
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1 Introduction

Cowden syndrome (CS; OMIM:158350) is a rare genetic disorder associated with PTEN

(phosphatase and tensin homolog) gene mutations (1). CS exhibits highly diverse clinical

features, typically including cutaneous manifestations such as multiple skin lesions, facial

trichilemmomas, and acral keratosis. Additionally, CS patients may experience various

visceral organ involvements, including thyroid abnormalities, breast cancer, endometrial
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cancer, renal cell carcinoma, and gastrointestinal polyps. Recent

studies have also suggested an association between PTENmutations

and neurodevelopmental disorders, such as autism spectrum

disorders and macrocephaly (2). CS was initially described by

Lloyd and Dennis in 1963 and is now recognized as one of the

PTEN hamartoma tumor syndromes (PHTS), along with other

related conditions including Bannayan-Riley-Ruvalcaba syndrome

and Proteus syndrome (3). CS follows an autosomal dominant

inheritance pattern, meaning that an affected individual has a 50%

chance of passing on the condition to each of their offspring (4, 5).

Current research indicates that CS manifests diverse and distinctive

features in oral clinical presentations. These lesions encompass

mucosal papules, warts, and multiple papillomatosis within the

oral cavity (6–8). A comprehensive understanding of the

relationship between CS, associated with PTEN gene mutations,

and its oral clinical manifestations holds significant importance for

improving the diagnosis, treatment, and management of

this condition.

We present a case report of a rare instance of CS with unique

oral manifestations. Whole exome sequencing (WES) identified a

PTEN gene mutation associated with this condition. This article

emphasizes the significance of early diagnosis and recognition of

uncommon oral presentations in CS. Appropriate management and

genetic counseling are crucial for this hereditary disorder.
2 Case description

A 41-year-old male presented to the oral and maxillofacial

surgery department with painless bilateral lesions in the angles of

the mouth for over 2 years (Figure 1A). The proband reported

initial onset on the right side followed by involvement of the left

side, with subsequent appearance of similar lesions on both sides of

the tongue after 6 months (Figure 1B). There were no associated

symptoms such as pain, numbness, or restricted mouth opening. At

the age of approximately 36, he had received cryotherapy treatment

for bilateral angular lesions at an external dental clinic (diagnosis

unknown). At the age of 40, the proband experienced a cerebral

infarction and was concurrently diagnosed with hypertension,

currently managed with medication. Family history investigation

revealed that the proband’s younger brother had presented to our

hospital at the age of 26 with bilateral angular lesions, which were

subsequently excised using laser ablation. Pathological examination

showed hyperplasia of stratified squamous epithelium with

excessive surface keratinization, elongation and thinning of the

epithelial rete ridges, indistinct basal membrane in some areas,

lymphocyte infiltration in the lamina propria, plasma cell

infiltration, and formation of micro abscesses. The proband’s

father had been diagnosed with bilateral angular lesions at the age

of 66 but remained untreated. He passed away 2 years later due to

cardiovascular disease. The proband’s mother did not exhibit

similar clinical symptoms and has since deceased. Clinical

examination revealed speech and non-verbal communication

impairments in the proband, along with macrocephaly in both

the proband and his brother (head circumference: 66 cm; 69 cm),

accompanied by excessive growth and obesity. Figure 1C illustrates
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the proband, while Figure 1D depicts the proband’s younger

brother. Oral examination demonstrated externally projecting

symmetric lesions in the angles of the mouth and lateral borders

of the tongue, characterized by soft consistency, pedunculated

appearance, and digitiform branching, along with fissured scrotal

tongue. Skin examination revealed multiple firm, flesh-colored

papillary lesions in the interdigital spaces of the palms, axillae,

and groin regions (Figures 1E, F).
3 Results

After obtaining informed consent, blood samples were collected

from the proband, the proband’s younger brother, and the

proband’s cousin for WES.

WES primarily focuses on sequencing and detection of the

entire exome portion of genes. The complete human genome

consists of non-coding and coding regions, with the coding

region further divided into exonic and intronic regions. The

exome encompasses the entirety of the coding and contains

crucial information required for protein synthesis. It encompasses

a significant portion of functionally relevant variants associated

with individual phenotypes. Thus, pathogenic variants within the

exonic region are considered directly relevant to protein functional

alterations, and therefore, WES is commonly employed in clinical

settings to identify variant loci that assist in diagnosis. In study,

sequencing was performed after the capture of the entire exome

using exome probes. Due to the generation of extensive data

through WES, including numerous variants that may be benign

or common, a variant filtering strategy is necessary to identify

disease-associated variants. The variant filtering strategy employed

in this study was based on the following primary factors Firstly,

filtering based on the basic data quality of mutation loci was

conducted, where loci with sequencing coverage below 10x were

excluded, with special consideration for further validation.

Secondly, selection based on pathogenicity was performed

according to the American College of Medical Genetics and

Genomics (ACMG) guidelines, retaining pathogenic likely

pathogenic/variants of uncertain significance while excluding

variants classified as clearly benign/likely benign. Additionally,

population frequency of the variants at each locus was

considered, with variants below a frequency of 0.1% considered as

low-frequency mutations, although different thresholds were

employed for specific diseases.

Specific variants associated with the proband’s condition were

identified, which are related to CS type 1 (OMIM:158350) and

macrocephaly/autism syndrome (OMIM:605309). The proband

exhibited the variant c.320A>T/p. Asp107Val in PTEN

(NM_000314.8) at the chromosomal position chr10:89692836,

indicating a missense mutation (Figures 2A, B). According to the

ACMG guidelines, PTEN: NM_000314.8: c.320A>T (p. Asp107Val)

is classified as pathogenic. The ACMG evidence supporting this

classification includes PM2_supporting, PP3, PS4_supporting, PM6

(9), PS3_supporting (10), PP1. The REVEL score for the PTEN

variant c.320A>T (chr10:89692836) is 0.862. The REVEL score

prediction was performed using the REVEL Functional Predictions
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2016-06-03 in the Golden Helix Genome Browse 3.0.0 software, as

predicted by GHI. Additionally, it should be noted that the

gnomAD database currently does not include this variant locus.

In the proband, the gene mutation was found to be heterozygous. In

the proband’s gene sequence, this mutation had a variant depth of

57, and it was observed 57 times out of 119 sequenced reads.

Similarly, the proband’s younger brother was also found to be a

carrier of the PTEN gene mutation, with a variant depth of 57
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observed in 127 sequenced reads. The proband’s cousin did not

have this gene mutation.

Based on the diagnostic criteria established by the International

Cowden Consortium (11), a definitive diagnosis was made, and the

proband subsequently underwent surgical intervention.

Histopathological examination of the excised tissue revealed

papillary hyperplasia of the stratified squamous epithelium with

elongation of the rete ridges, displaying a grid-like pattern, along
FIGURE 1

(A) Symmetric externally projecting lesions observed in the bilateral commissures of the mouth. (B) Symmetric externally projecting lesions located
on both sides of the tongue, as well as scrotal tongue. (C, D) Physical characteristics observed in the proband and family members, including
macrocephaly and overgrowth. (E) Lesions between the fingers on the palms. (F) Lesions in the axillary region. (G) Lesions in the inguinal region.
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with mild focal abnormal proliferation in the bilateral commissures

of the mouth. Additional observations included excessive

keratinization with formation of keratin plugs in select regions, as

well as micro abscesses on the surface of the local epithelium.

Fibrous and vascular proliferation predominated in the

subepithelial layer, accompanied by a notable presence of plasma

cells, lymphocytes, and a minor population of neutrophils

infiltrating the tissue. These findings were indicative of benign

lesions (Figures 2C, D). The proband demonstrated a favorable

prognosis following the surgical procedure (Figure 2E).
4 Discussion

We present a case of CS in a 41-year-old male proband,

characterized by bilateral angle of mouth and lateral tongue

lesions exhibiting an externally projecting symmetric growth

pattern. The proband also displayed additional features such as

macrocephaly, social interaction difficulties, and obesity. Similar

oral lesion cases were identified within the proband’s family. Whole

exome sequencing analysis revealed a PTEN gene mutation located

at chr10:89692836. The transcript variant of this gene is

NM_000314.8, and it harbors a c.320A>T variant resulting in an

amino acid sequence change from aspartic acid (Asp) to valine

(Val). This variant was observed in a heterozygous manner, with 57

out of 119 alleles carrying this mutation. Genetic testing of the

proband’s younger brother confirmed the presence of the same gene

mutation, while the cousin did not carry it.

CS, also known as multiple hamartoma syndrome, is an

inherited disorder characterized by the presence of multiple

hamartomas affecting various organs. These hamartomas

originate from ectodermal, mesodermal, and endodermal tissues

and have the potential for malignant transformation. The most

prominent features of this syndrome include papillary mucosal

overgrowth and papular skin lesions (12). Characteristic skin

lesions manifest as flesh-colored verrucous papules with a
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diameter of 4mm, primarily distributed around the ears, sides of

the neck, and especially in the periorbital, perinasal, and perioral

regions. Small, translucent keratotic changes are observed on the

palms and soles of the feet.

Originally, CS was perceived as primarily a dermatological

condition until an increased risk for other manifestations was

eventually identified (7, 13). This study observed the skin lesions of

the proband (Figures 1E, F). The classical features of acral keratosis are

well-supported in both early and contemporary research, with acral

keratosis appearing on the palmoplantar surfaces and the dorsal hands

and feet, manifesting as hyperkeratotic or palpable wart-like lesions

(14–16). This aspect was corroborated in the proband (Figure 1E).

Trichilemmomas are ectopic tumors of hair follicle tissue, considered

the most prominent cutaneous manifestation in CS (8). In the initial

case series, genetic testing was not yet available, but clinicians often

observed the presence of multiple trichilemmomas on the face (17–

19). Other published cases reported involvement in other areas such as

the neck, axillae, and hands (20). Furthermore, there is research

suggesting that CS may predispose patients to mucocutaneous HPV

infection (6, 21). However, the proband in this study tested negative

for HPV via serological examination. Given the difficulty in clinical

diagnosis, the skin lesions in Figures 1F, G currently lack a definitive

diagnosis; therefore, a mucosal biopsy should be obtained in clinically

ambiguous lesions.

In many cases, patients also exhibit scrotal tongue and fissured

tongue changes. Severe dental caries, macroglossia, gingival bleeding,

high arched palate, hypoplastic uvula, and underdevelopment of the

maxilla and mandible have been reported (22, 23). Visceral

involvement in CS commonly includes thyroid adenomas, thyroid

nodules, fibrocystic changes in the breasts, and colon polyps. These

lesions often progress to malignancies such as thyroid cancer, breast

cancer, and colon cancer, with a high rate of malignant

transformation (24–26). Additionally, reports have indicated

occurrences of malignant melanoma, liposarcoma, and acute

myeloid leukemia. In addition, a few patients have been reported to

present with multiple vascular malformations and lipomas (27).
FIGURE 2

(A) Sequencing chromatogram of the proband. (B) Sequencing chromatogram of the proband’s younger brother. (C, D) Histopathological images of
bilateral commissural lesions. (E) Follow-up examination of the proband at 2 weeks postoperatively.
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Other findings include macrocephaly, intellectual disability, ataxia,

posterior spinal curvature (kyphoscoliosis), funnel chest (pectus

excavatum), diverticulitis, hepatic, biliary, and pancreatic

abnormalities, underdeveloped uterus, and pathological fractures

(28). CS is an autosomal dominant hereditary disorder, with an

equal prevalence in both males and females (29). Although CS is rare,

it is of great importance to oral healthcare professionals because the

majority of cases exhibit specific manifestations of this condition on

the perioral skin and oral mucosa. This makes it easier for oral

healthcare professionals to identify CS at an early stage compared to

professionals in other specialties.

This case serves as a reminder to pay attention to the diverse

manifestations of CS in oral clinical practice and to consider genetic

testing for guiding diagnosis and individualized treatment.

Although CS is primarily associated with PTEN gene mutations,

recent research has also suggested an association between CS and

neurodevelopmental disorders (30). Further studies are needed to

gain a deeper understanding of the pathogenesis of CS and to

enhance early diagnosis and management of this condition. Early

detection enables effective prevention of the severe consequences

associated with malignant transformations in multiple organs. To

date, there is no effective treatment for CS, and palliative care is

commonly employed (31, 32). In cases where the lesions impact

function or result in ulceration and pain, local excision is more

effective than cryotherapy. Once CS is suspected, a thorough

systemic examination should be conducted to assess the presence

of malignant manifestations.
5 Conclusion

In conclusion, this case holds significant importance in

enhancing awareness of CS cases primarily presenting with oral

clinical manifestations. Precise diagnosis and individualized

treatment strategies will contribute to enhanced patient prognosis.

However, further research is needed to gain a deeper understanding

of the pathogenesis of CS and to strengthen early diagnosis and

management of this condition.
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