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			Introduction

			Dyskeratosis congenita (dyskeratosis congenita) is a rare inherited disorder which was first described by Zinsser in 1906 [1]. Later Engman and Cole with their colleagues reported other cases in detail and hence its name is also known as Cole-Engman syndrome or Zinsser-Cole-Engman syndrome [2]. Dyskeratosis congenita is characterized by cancer predisposition, marrow failure and other somatic anomalies. Its malignancies include acute myeloid leukemia (AML) and solid tumors particularly squamous cell carcinomas in the head and neck areas. Other clinical findings are dental anomalies, short stature, pulmonary fibrosis, immune deficiencies, premature graying or loss of hairs, esophageal stricture, osteoporosis, liver cirrhosis, urinary tract abnormities and hyperhidrosis. But most of these abnormities are 

absent at birth and developed with age and thus the dyskeratosis congenita diagnosis is oftentimes delayed to adolescence and adulthood [3]. Oral health care providers should be aware of the hidden and obscure diagnostic signs and symptoms because the oral lesions may undergo malignant transformation before any diagnoses.

			Dyskeratosis congenita is diagnosed by a classic triad of skin pigmentation, nail dystrophy and oral leukoplakia, in which the mottled or reticulated skin hyperpigmentation involves the face, neck, shoulders and truck; the nail dystrophy involves both hands and feet, and the nail plates can be small and thin with longitudinal ridges that may disappear with age [3]. But the three typical diagnostic features are only seen in 46% of dyskeratosis congenita patients, and 75% of patients present with only one or more features. A small subset of patients presents with initial manifestations as marrow failure; malignancies such as leukemia, squamous cell cancer in the head and neck, and hepatic or cervical cancers; or other somatic findings like pulmonary fibrosis [4].

			The prevalence rate of dyskeratosis congenita is less than one per million. In the past years, dyskeratosis congenita has gained more interest due to its pathogenesis. For example, its critical etiological factor is telomere which maintenance defects have been suggested as the etiology of dyskeratosis congenita. Telomeres are specialized nucleoprotein structures protecting the chromosome ends from degradation and inappropriate recombination. Telomeres have been one of the hot topics in chromosome research since Elizabeth Blackburn, Carol Greider and Jack Szostak were awarded Nobel Prize in Medicine in the year 2009 for their discovery of chromosome protection by telomeres and the related enzyme telomerase [5-8]. The research trend may also have impact on the heating up of dyskeratosis congenita attention in clinical research and treatment.

			Patients with dyskeratosis congenita present with progressive bone marrow failure and classically clinical mucocutaneous triad of dystrophic nails, reticular skin pigmentation and oral leukoplakia. However, other somatic anomalies have also been reported including premature tooth loss, epiphora, enteropathy and diarrhea, pulmonary fibrosis, liver cirrhosis, early graying of the hair, osteoporosis and avascular necrosis of the bone, testicular atrophy, cerebellar ataxia caused by cerebellar atrophy, learning difficulties and mental retardation [9]. 

			Case Presentation

			The case was a 37-year-old unmarried female patient referred to a private dental clinic two years earlier for her oral mucosal lesions. Patient appearance was pale; and during intra oral examination, a thin white plaque measured as 3 × 2cm on the anterior part of the mandibular buccal mucosa and attached gingiva together with another white plaque on the right dorsal part of the tongue were observed. These lesions had no indurated margins and were not scrapable with gauze (Figure 1 & 2). No other abnormal signs were observed in the teeth, periodontium, salivary glands and other oral structures.
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			Examination of other parts of the body showed some linear brownish macular pigmentations on areas of the face, hands, neck and arms (Figure 3 & 4). The nails were brittle revealing mild changes of dystrophy. A positive chromosome breakage test in this patient was compatible with Fanconi anemia (Figure 5). The patient was undergoing treatment for her ‘anemia.’ But a later chromosome test of the patient’s telomere length in peripheral blood lymphocytes favored the diagnosis of dyskeratosis congenita.
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			The lesions on the buccal mucosa and the tongue were biopsied and the histopathology report confirmed the diagnosis of epithelial hyperplasia with mild to moderate dysplasia (Figure 6 & 7). One year later, in a follow-up visit another new white lesion on the left buccal mucosa was noticed. Histopathology report of the biopsy of the lesion confirmed mild to moderate dysplasia.
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			The patient has reported no history of similar lesions in her family. In addition, her dental, mucoskeletal, neurological, ophthalmic, genitourinary and psychological status were within normal limits. Based on the symptoms of skin pigmentation, nail dystrophy and oral leukoplakia, and the shorter telomere length in a chromosome test, the diagnosis of dyskeratosis congenita was made; and the patient has been followed up for oral malignancy, hematologic anomalies, and infections on a regular basis.

			Discussion

			Dyskeratosis congenita (dyskeratosis congenital) is a rare genetic disorder affecting 1:1,000,000 people in the world. Classically a clinical diagnosis is made by the presence of the mucocutaneous triad of oral leukoplakia, reticular and lacy skin pigmentation and dystrophic nails [10-12]. It is critical to note that the possibility of a more complicated entity is higher when more than one manifestations of mucocutaneous diseases in a patient is observed. Most importantly, most of the patients with classical dyskeratosis congenita will progress to bone marrow failure with predisposition to malignancy and a variety of dental, neurological, pulmonary, and gastrointestinal anomalies in relation to defective telomere maintenance [13,14].

			In this report, the patient had the classical triad of oral leukoplakia, cutaneous pigmentations and mild dystrophic nails with anemia at the time of examination, in which the first chromosome breakage test was compatible with Fanconi anemia; but the followed genetic analysis of the patient’s telomere length favored the diagnosis of dyskeratosis congenita. In the literature, positive chromosome breakage may be shown in both Fanconi anemia and dyskeratosis congenita patients [15]; and aplastic anemia and cutaneous pigmentation may occur in both diseases [16]. But the two entities differ from each other; for example, Fanconi anemia may have a possible association with oral squamous cell carcinoma. In contrast to dyskeratosis congenita, Fanconi anemia is autosomal recessive with a minority being X-linked recessive patterns of inheritance and concomitant skeletal and renal anomalies. A most important differentiation test is chromosome test in which positive chromosome breakage is seen in Fanconi anemia; and much shorter telomere length is seen in dyskeratosis congenita [17]. Although telomere length in Fanconi anemia patients may be shorter than unaffected control individuals, they are mostly in normal range.

			As mentioned above, nail dystrophy and oral leukoplakia have not been reported in Fanconi anemia as seen in the present case. These two symptoms have been suggested as critical signs for the differentiation of Fanconi anemia from dyskeratosis congenita [18]. In addition, hematopoietic deficiency has been reported in dyskeratosis congenita [19]. Furthermore, it has been emphasized that patients with dyskeratosis congenita have a predisposition for the development of a variety of malignancies such as myelodysplastic syndrome (MDS), secondary acute myeloid leukemia (AML), and head and neck squamous cell carcinomas [20,21].

			It is worth noting that, in this case, two leukoplakic lesions were observed on the attached gingiva and lateral border of tongue, both of which are proved to have features of dysplasia above the basement membrane. Moreover, another new leukoplakia site was observed one year after the initial visit on the buccal mucosa, which were expected as reports show that patients with dyskeratosis congenita may develop independent tumors at more than one site [22].

			Dyskeratosis congenita has variants [23]. Severe forma of dyskeratosis congenita called Hoyeraal-Hreidarsson syndrome is reported in early infancy together with other features like low birth weight, developmental delay, immunodeficiencies, cerebellar hypoplasia and bone marrow failure. Another reported dyskeratosis congenita variant is the Revesz syndrome with common dyskeratosis congenita features together with exudative retinopathy. But they are not the case of this report.

			As an inherited disease, three patterns of inheritance are reported involving eleven genes as ACD, CTC1, DKC1, NHP2, NOP10, RTEL1, PARN, TERC, TERT, TINF2, and WRAP53. When these genes are mutated, they cause shorter telomeres through affecting telomere structure or telomerase [24-26]. As reported, telomerase is an enzyme in the maintenance of telomere to prevent end fusions, rearrangements, and secondary genomic instability. Telomere length is shorter in dyskeratosis congenita patients with bone marrow failure which may be related to disease severity and declines with age advancing [27]. Since the length of telomere is critical for normal cell proliferation, its defects may explain the anomalies observed in the skin and bone marrow as highly regenerative tissues and symptoms, which was observed in this case.

			These multi gene mutations as the genetic causes of dyskeratosis congenita result in the complexity of dyskeratosis congenita clinical features and diagnostic difficulties. For example, dyskeratosis congenita can be seen in X-linked inheritance resulted from DKC1 gene mutations at Xq28 [28], autosomal dominant disease resulted from TERT or TINF2 gene mutations [29], and autosomal recessive disease resulted from TERT, NHP2, NOP10 mutations [30-32] to affect telomerase functions. As a consequence, oral health care professionals need to fully realize the complex genetic background of dyskeratosis congenita and its malignant potency in patients.

			Current clinical findings in diagnosis help straight forward diagnosis of dyskeratosis congenita if all three diagnostic features present that define the disease well. However, in most cases these features may totally or partially absent which brings in diagnostic difficulties resulting in missing diagnosis. It is recommended that careful clinical history needs to be combined with thorough examination of the oral cavity and related body parts, as well as any other symptoms and signs related to bone marrow failure, cytopenias, cancer predisposition and other somatic anomalies. Importantly, personal and family history may offer useful information to clarify dyskeratosis congenita diagnosis [33]. As indicated by studies, nearly one quarter of dyskeratosis congenita patients as 10 out of 38 patients had personal or family history of pulmonary fibrosis or aplastic anemia, in which all of the 10 patients had TERT or TERC gene mutations. But absence in genetic mutation does not necessarily exclude the diagnosis of dyskeratosis congenita, and thus clinical and genetic tools should be used in patients with shorter telomere patterns to exclude dyskeratosis congenita [34]. In addition, as the most common cause of dyskeratosis congenita patient death, bone marrow failure occurs in three quarters of dyskeratosis congenita cases in which the median age is 10 years, and it typically starts with anemia or thrombocytopenia followed by pancytopenia as its symptoms and diagnostic features [11]. Clinical predominant dyskeratosis congenita symptoms and features with their percentages are listed in Table 1.

			With regard to dyskeratosis congenita treatment, its current available treatment options are limited in which hematopoietic cell transplantation (HCT) is the only curative option for the severe cases of bone marrow failure, and pulmonary disease is a major cause of morbidity post HCT in dyskeratosis congenita patients [40]. Other conservative treatment such as anabolic-androgenic steroids may increase blood cell counts, but its adverse effects such as lipid abnormalities, splenic peliosis and growth acceleration require close monitoring upon its use [41]. In addition, reduced intensity conditioning (RIC) regimens can be used to treat dyskeratosis congenita patients sensitive to genotoxic agent such as those with Fanconi anemia [42], even though the clinical sequelae of RIC differ among patients.

			Table 1: Dyitaskeratosis Congenita: Clinical Findings and Diagnosis.
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							Eye [35]

						
							
							29 - 40

						
							
							Epiphora, blepharitis, cataracts, sparse eyelashes, conjunctivitis, ectropion, glaucoma, strabismus, retinopathy

						
					

					
							
							Pulmonary [36]

						
							
							20-Jul

						
							
							Interstitial pneumonitis, pulmonary fibrosis with reduced diffusion capacity

						
					

					
							
							Dental [37] 

						
							
							13 - 20

						
							
							Dental caries, early tooth loss, dental malformations, enamel abnormalities

						
					

					
							
							Hair

						
							
							15 - 19

						
							
							Premature hair greying or hair loss

						
					

					
							
							Hyperhidrosis
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							Immunologic Abnormalities [38]

						
							
							 

						
							
							 

						
					

					
							
							Gastrointestinal disorders & 
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							liver disorders [39]

						
							
							 

						
							
							 

						
					

					
							
							Osteoporosis

						
							
							 

						
							
							 

						
					

				
			

			Conclusion 

			In summary, dyskeratosis congenita constitutes a wide variety of manifestations and thus its follow-up and treatment protocols vary widely. However, early diagnosis and referral to specialty care is important in dyskeratosis congenita patients given their predisposition toward anemia, its multiple complications, and its higher risk of malignancies. Although the patient was previously treated for anemia because of a positive chromosome breakage test compatible with Fanconi anemia, the diagnosis of dyskeratosis congenita was not reached until after a later chromosome test showed the patient’s shorter telomere length. This case and other related reports indicate the hidden symptoms and diagnostic difficulties of dyskeratosis congenita, and oral health care professionals should pay attention to its non-specific clinical features to possibly enhance its early diagnostic rates.
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			Abstract 

			Importance: Dyskeratosis congenita is a rare disorder with a variety of complications and associated disorders. Early diagnosis and intervention are important in care for patients because of its predisposition toward anemia, its multiple complications, and its higher risks of malignancy.

			Observations: We describe a case of dyskeratosis congenita from a 32 year-old female with a diagnosis of ‘Fanconi anemia’ referred to our dental clinic later on for her oral lesions. Oral and extra oral examination revealed oral leukoplakia; skin pigmentations on hands, arms and chest; and dystrophic nails. Chromosome test of the patient’s shorter telomere length in peripheral blood lymphocytes favored the diagnosis of dyskeratosis congenita.

			Conclusion: Early detection of oral and extra oral manifestations together with long-term care are important in patients with dyskeratosis congenita because of its susceptibility to malignancy, hematologic anomalies and infections. As consequence, its follow-up and treatment protocols vary widely. Additional case reports shed light on this entity paving the way for better care and treatment for dyskeratosis congenita patients. This case and other related reports indicate the hidden symptoms and diagnostic difficulties of dyskeratosis congenita, its difficult differentiation from Fanconi anemia, and oral health care professionals should pay attention to its non-specific clinical features to possibly enhance its early diagnostic rates.
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Figure 1: Attached gingiva and buccal mucosa lesions.
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Figure 7: Dysplastic epithelial cells, x400.
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Figure 2: Tongue lesions.
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Figure 3: Linear pigmentation of the neck
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Figure 5: Chromosome 46, XX test indicated Fanconi's anemia. Twenty metaphase spreads were studied from routine culture, 30 spreads:
from culture prepared with addition of mitomycin C and were compared with 30 spreads from age related normal control. Among them
28 breaks and rearrangements were detected in culture of proband yielding an average of 0.56 breaks per metaphase; while 1 break on
average of 0.03 breaks per metaphase was detected in normal control. From cytogenetic point of view, breakage more or equal to 10-fold
of control is clinically significant. Analysis at 500 band resolution revealed no chromosomal aberration.
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Figure 6: Epithelial hyperplasia with dysplasia x200.
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Figure 4: Brownish macules on the hand





OEBPS/image/jojcs.png
Juniper Online Journal of
Case Studies
ISSN: 2476-1370






