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Abstract
Dyskeratosis Congenita (DC) is a rare inherited fatal disorder characterized by classic triad of
oral leukoplakia, nail dystrophy and abnormal skin pigmentation. Variable somatic abnormalities
may be present like pulmonary, neural, immune, oral complications. Bone marrow failure,
pulmonary disease and malignancy are the main mortality causes of disorder. Oral and dental
manifestations could be the first signs of DC, but there are a few reports on DC in the dental
literature. This paper describes two siblings – 8 year old boy and 10 year old girl – with DC and
their systemic, oral and dental conditions. Deep caries, gingival/periodontal problems, hypocalcified
areas of teeth were noted. Congenital absence of 4 teeth of male sibling and 12 teeth of female
sibling are important features of cases.
Case report (J Int Dent Med Res 2014; 7: (3), pp. 63-68)
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Introduction
Dyskeratosis congenita (DC) is a rare
inherited disorder first described in the early
1900s by Zinser.1, 2 This disorder was detailed
and recognized as a clinical entity several years
later by Engman and subsequently by Cole et al.1,
and therefore, another popular name of the
disorder
emerged:
Zinsser-Engman-Cole
syndrome. The original mucocutaneous triad of
the syndrome included oral leukoplakia, nail
dystrophy, and abnormal skin pigmentation; this
condition often develops in children, young adults
or adolescents.3, 4 Currently, progressive bone
marrow (BM) failure with pancytopenia is an
important well-known symptom of the disorder
and the primary cause of mortality (in 60–70%
cases); other common causes of mortality are
pulmonary disease (10–15%) and malignancy
(10%).5 Further, DC includes a variety of somatic
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abnormalities, except for the “classic quartet”
(abnormal skin pigmentation, nail dystrophy, oral
leukoplakia, and BM failure), such as epiphora,
mental retardation or developmental delay,
pulmonary disease, short stature, premature hair
loss, hyperhidrosis, malignancy, intrauterine
growth retardation, liver disease, cerebellar
hypoplasia, hypogonadism, microcephaly, and
eye disorders. The incidence of the 4 classic
symptoms is 80–90%, whereas that of other
somatic abnormalities is approximately 5–30%.5, 6
DC is associated with a male predominance, with
a male-to-female ratio of 3:1 7, and that 1 in 1
000 000 individuals are affected by DC
worldwide.8
The genetic basis of DC has been
understood in the last two decades. In the late
90s, the key role of the DKC1 gene was identified,
and three subtypes of DC were described: Xlinked recessive (most common), autosomal
dominant, and autosomal recessive.9 Advanced
studies on the genetics of DC revealed that
mutations in one of eight genes, DKC1 (most of
the defined mutations), CTC1, TERC, TERT,
TINF2, NHP2, NOP10,
and WRAP53, causes
this disease. Seven of these genes (except for
TINF2) play roles in telomere maintenance
because they encode components of the
telomerase enzyme complex, whereas the TINF2
gene encodes the shelterin complex. Despite
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substantial progress, about 40% of patients are
presently not genetically characterized.5, 10
Individuals with DC have very short germ-line
telomeres for their age compared with those of
normal individuals.11
The initial clinical findings involve
dystrophic changes of the nails, abnormal skin
pigmentation before 10 years of age, and BM
failure that develops later, usually before 20
years of age.12 Eighty percent of patients show
signs of BM failure past 30 years of age.5
DC is a multisystem disorder that may
affect oral tissues.13 A series of reports have
defined oral findings in DC. Oral leukoplakia is
one of the basic characteristics of this syndrome
2, 6, 10
and is usually observed in the tongue and
buccal mucosa.14 In the literature, oral infectious
findings include caries 15-17, periodontal disease
16, 17
, tooth mobility 18, early exfoliation of the
teeth 18, and ulcers.19 Tooth-related conditions
are spaces 17, hypocalcified enamel 15,
hypodontia 16, delayed eruption 16, short roots 16,
enamel defects 19, blunted apices 20, and
taurodontism.21 Other findings in DC include oral
lichen planus 19, abnormal pigmentation 18,
atrophic glossitis 15, 20, erythema 14, and
bleeding.16-18 Malignancy is a prominent cause of
mortality in patients with DC, and squamous cell
carcinoma is an important oral finding and a
common malignancy type.22
This study describes oral, dental and
medical findings of male and female siblings with
DC.
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stature, premature hair loss, hyperhidrosis,
strabismus, and amblyopia were noted.

Figure 1. Fingernail dystrophy of male sibling

Case Reports
An 8-year-old boy and a 10-year-old girl,
who were siblings, were referred to the
Department of Pediatric Dentistry at Süleyman
Demirel University by the Dermatology
Department where the siblings had been first
diagnosed with DC 3 years earlier. Parents
signed an informed consent form before
examinations. The family history indicated that
the parents had a cross-cousin marriage, and the
father’s sister in the family had psoriasis.
Case 1
The male patient was diagnosed with DC
when he was 5 years old. On physical
examination, fingernail dystrophy (Figure 1), skin
hyperpigmentation on the face (Figure 2), short
Volume ∙ 7 ∙ Number ∙ 3 ∙ 2014

Figure 2. Skin hyperpigmentation of male sibling
He was using a moisturizing cream for dry
skin. Further, he had mild learning difficulties
and speech problems. Hematology tests
revealed reduced white blood cell count
(2700/mm3),
decreased
percentages
of
neutrophils and eosinophils (22.9% and 0.1%,
respectively), mean corpuscular volume (75.4 fL),
mean corpuscular hemoglobin level (26.4 pg/cell),
and uric acid and total bilirubin levels (2.37 and
0.27 mg/dL, respectively). Moreover, the patients’
lymphocytes and monocytes (59.4% and 16.6%,
respectively) as well as red cell distribution width
(15.8%), and levels of alkaline phosphatase (263
U/L), aspartate transaminase (47 U/L), and
lactate dehydrogenase (641 U/L) were elevated.
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Intraoral examination revealed hypocalcified
areas of the incisor teeth, gingivitis, atrophic
glossitis, and dentin caries of most of the teeth
(Figure 3).

the face (figure 6), short stature, premature hair
loss, hyperhidrosis, learning difficulties, and
speech problems were observed similar to her
brother’s results on physical examination.

Figure 3. Oral cavity of male sibling

Figure 5. Fingernail dystrophy of female sibling

Poor oral hygiene and plaque retention
were noted. Oral leukoplakia was not seen.
Radiographic
examination
demonstrated
congenital absence of maxillary right and left
premolars as well as extensive caries of 16, 53,
26, 63, 64, 65, 36, 73, 74, 75, 46, 83, 84, and 85
(Figure 4).

Figure 4. Panoromic radiograph of male sibling
Furthermore, an ectopic eruption of the
right upper canine was noted, and the eruption
path had changed distally to the first primary
molar because of the congenital absence of the
first premolar.
Case 2
The female sibling was diagnosed with DC when
she was 7 years old. She was applying the same
moisturizing cream that her brother had used and
had been taking levothyroxine sodium for
hypothyroidism for two years. Dystrophy of the
fingernails (Figure 5), skin hyperpigmentation on
Volume ∙ 7 ∙ Number ∙ 3 ∙ 2014

Figure 6. Skin hyperpigmentation of female
sibling
Amblyopia and myopia were also noted.
Hematology tests were similar to those of her
brother: low white blood cell count (2900/mm3),
decreased percentage of neutrophils (19.9%),
and decreased uric acid and total bilirubin levels
(2.06 and 0.29 mg/dL, respectively), increased
percentages of lymphocytes and monocytes
(63.5% and 13.1%, respectively), red cell
distribution width (16.8%), as well as increased
levels of alkaline phosphatase (164 U/L),
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aspartate transaminase (48 U/L), and lactate
dehydrogenase (904 U/L). Intraoral findings
included hypocalcified sites on the incisor teeth,
aggressive
periodontitis,
including
wide
hyperemic bands in the gingiva, gingival
bleeding, and poor oral hygiene with bacterial
plaque accumulation (Figure 7).

Figure 7. Oral cavity of female sibling

Similar to her sibling, there was no oral
leukoplakia. Radiographic examination showed
the congenital absence of 12 permanent teeth
(14, 15, 18, 24, 25, 28, 31, 35, 38, 41, 45, and
48); ectopic erupted left upper canine; dentin
caries in 11, 12, 13, 21, 22, 63, 23, 36, and 46;
excessive crown damage of 16 and 26 with
periapical lesions; and periodontal bone loss
mostly around the first permanent molars (Figure
8).

Figure 8. Panoromic radiograph of female sibling
Periodontal treatments performed for both
patients consisted of scaling the whole dentition
and gingivoplasty for maxillary anterior teeth.
Detailed
oral
hygiene
technique
recommendations were provided to both the
patients and their parents. Decayed teeth were
restored, and hopeless teeth were extracted.
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Discussion
DC is a fatal multisystem genetic disorder
that mainly affects ectodermal tissues.16 This
disease is classically characterized by three
mucocutaneous defects (oral leukoplakia, nail
dystrophy, and abnormal skin pigmentation) as
well as BM failure.5 All DC patients may not
exhibit all of these classic features, and clinically,
it has been accepted that at least two features of
the classic quartet and two of the somatic
features are sufficient for the diagnosis of DC.23
Both our patients had two of the four main
characteristics of disorder; dystrophy of
fingernails and skin hyperpigmentation, but
neither exhibited BM failure or oral leukoplakia.
Further, these patients had many somatic
manifestations such as short stature, premature
hair loss, hyperhidrosis, learning difficulties,
speech
problems,
and
eye
disorders.
Mucocutaneous features of this disorder usually
occur between the ages of 5 to 10 years. The
siblings were 8 and 10 years old, and therefore,
oral leukoplakia may occur in the near future
because of the progressive nature of this
disorder.
Patients with BM failure and many
somatic abnormalities younger than 10 years old
are considered to have a severe phenotype.9 The
siblings’ complete blood counts revealed
decreased numbers of white blood cells
(leukopenia), reduced percentages of neutrophils
(neutropenia), and elevated levels of hepatic
enzymes. One of the important causes of
leukopenia and neutropenia is BM abnormality
because of a congenital disorder such as DC.
BM failure includes anemia, leukopenia, and
thrombocytopenia.
Half
of
the
patients
developing pancytopenia before 10 years of
age.2
Female patients with DC are few and
have milder phenotypical features than male
patients.9, 16 In the present cases, the general
phenotypes of the siblings were similar, but the
female sibling had more complex oral features
such as the absence of 8 permanent teeth and
severe problems, including intensive gingival and
periodontal damages, as well as periapical
lesions in several permanent teeth. The reason
for observing more severe dental-periodontal
problems in the female sibling could be due to
her being older. There is an approximately two
and a half years age gap between the siblings.
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DC is a progressive disorder, and oral tissues
could become affected with age; poor oral
hygiene over time contributes to intraoral
problems.
Congenital absence of teeth has been
reported in a few studies on DC.2,16,17
Yavuzyılmaz et al.17 reported a 13-yearold girl with oral leukoplakia, nail dystrophy, and
pancytopenia. Oral findings included caries,
short-blunted roots, alveolar bone loss, especially
in the mandibular incisor and first molar areas,
and congenital absence of all second molars.
Another report described a 14-year-old girl with
the classical triad.16 Dental abnormalities in this
case included caries; alveolar bone loss; short
roots; delayed eruption; small-sized laterals; and
hypodontia of 18, 35, 38 and 48. Baran et al.2
reported a 25-year-old oligodontia patient with
the classical triad of DC. He had 20 missing
permanent teeth including all maxillary teeth,
except for the first and second molars; left
mandibular central, lateral, canine, second
premolar, and third molar teeth; and right
mandibular lateral, canine, and third molar teeth.
In our cases, the male sibling lacked 4 teeth (14,
15, 24, and 25), and the female sibling lacked 12
teeth (14, 15, 18, 24, 25, 28, 31, 35, 38, 41, 45,
and 48) due to congenital absence. The lack of
teeth is due to defects in the ectodermal and
ectomesenchymal derivatives in DC cases.
Agenesis of numerous teeth is often associated
with congenital ectodermal problems.
Oral and dental findings in DC are
variable. Ectodermal problems such as thin
enamel and epithelial defects are important
features of disorder. Defects in ectoderm-based
tissues, including enamel and epithelium, could
predispose a patient to caries and periodontal
disease. Poor immune function resulting from
neutropenia could also be the main cause of
periodontal disease. Moreover, these siblings
have very poor oral hygiene habits, and
apparently, this factor can aggravate the oral
situation.
The treatment plan was based on
improving oral hygiene, extracting of severely
damaged teeth, eliminating periodontal problems
mechanically and pharmacologically, restoring
dental caries, and supplementing the edentulous
areas with removable prostheses to improve
function, speech, esthetics, and psychosocial
condition.
In regular intraoral controls, a baseline
Volume ∙ 7 ∙ Number ∙ 3 ∙ 2014
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evaluation of oral hygiene and an assessment for
leukoplakia and squamous cell cancer are
suggested in DC cases. Dentists should be
aware of the increased cancer risk and perform a
thorough examination at each visit. Suspicious
oral leukoplakia lesions should be biopsied
because squamous cell carcinoma is usually
found in areas of leukoplakia.10 Preventive
measures should be taken at an early stage to
effectively avoid rapid destruction of dental and
periodontal tissues.
Conclusions
Oral symptoms may be the earliest signs
of DC. The main purpose of treatments in these
cases should be to increase life expectancy and
quality of life of patients with DC.
Declaration of Interest
The authors report no conflict of interest
and the article is not funded or supported by any
research grant.
References
1. Nelson ND, Bertuch AA. Dyskeratosis congenita as a disorder
of telomere maintenance. Mutat Res. 2012;730(1-2):43-51.
2. Baran I, Nalcaci R, Kocak M. Dyskeratosis congenita: clinical
report and review of the literature. Int J Dent Hyg. 2010;8(1):6874.
3. Mason PJ, Bessler M. The genetics of dyskeratosis congenita.
Cancer Genet. 2011;204(12):635-645.
4. Alter BP. Bone marrow failure: a child is not just a small adult
(but an adult can have a childhood disease). Hematology Am
Soc Hematol Educ Program. 2005:96-103.
5. Dokal I. Dyskeratosis congenita. Hematology Am Soc Hematol
Educ Program. 2011;2011:480-486.
6. Dokal I. Dyskeratosis congenita in all its forms. Br J Haematol.
2000;110(4):768-779.
7. Dokal I, Vulliamy T. Dyskeratosis congenita: its link to
telomerase and aplastic anaemia. Blood Rev. 2003;17(4):217225.
8. Scully C, Langdon J, Evans J. Marathon of eponyms: 26
Zinsser-Engman-Cole syndrome (Dyskeratosis congenita). Oral
Dis. 2012;18(5):522-523.
9. Knight S, Vulliamy T, Copplestone A, Gluckman E, Mason P,
Dokal I. Dyskeratosis Congenita (DC) Registry: identification of
new features of DC. Br J Haematol. 1998;103(4):990-996.
10. Savage SA. Dyskeratosis Congenita. In: Pagon RA, Adam MP,
Ardinger HH, Bird TD, Dolan CR, Fong CT, Smith RJH,
Stephens K, eds. GeneReviews®[Internet]. Seattle (WA):
University of Washington, Seattle; 1993-2014. 2009 [updated
2013 Jan 03].
11. Nishio N, Kojima S. Recent progress in dyskeratosis congenita.
Int J Hematol. 2010;92(3):419-424.
12. Walne AJ, Dokal I. Advances in the understanding of
dyskeratosis congenita. Br J Haematol. 2009;145(2):164-172.
13. Treister N, Lehmann LE, Cherrick I, Guinan EC, Woo SB.
Dyskeratosis congenita vs. chronic graft versus host disease:
report of a case and a review of the literature. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod. 2004;98(5):566-571.

Page 67

Journal of International Dental and Medical Research ISSN 1309-100X
http://www.ektodermaldisplazi.com/journal.htm

Oral Findings in Dyskeratosis Congenita
Zuhal Kirzioglu and et al

14. Atkinson JC, Harvey KE, Domingo DL, et al. Oral and dental
phenotype of dyskeratosis congenita. Oral Dis. 2008;14(5):419427.
15. Sirinavin C, Trowbridge AA. Dyskeratosis congenita: clinical
features and genetic aspects. Report of a family and review of
the literature. J Med Genet. 1975;12(4):339-354.
16. Brown CJ. Dyskeratosis congenita: report of a case. Int J
Paediatr Dent. 2000;10(4):328-334.
17. Yavuzyilmaz E, Yamalik N, Yetgin S, Kansu O. Oral-dental
findings in dyskeratosis congenita. J Oral Pathol Med.
1992;21(6):280-284.
18. Anil S, Beena VT, Raji MA, Remani P, Ankathil R, Vijayakumar
T. Oral squamous cell carcinoma in a case of dyskeratosis
congenita. Ann Dent. 1994;53(1):15-18.
19. Loh HS, Koh ML, Giam YC. Dyskeratosis congenita in two male
cousins. Br J Oral Maxillofac Surg. 1987;25(6):492-499.
20. Wald C, Diner H. Dyskeratosis congenita with associated
periodontal disease. Oral Surg Oral Med Oral Pathol.
1974;37(5):736-744.
21. Jacobs P, Saxe N, Gordon W, Nelson M. Dyskeratosis
congenita. Haematologic, cytogenetic, and dermatologic studies.
Scand J Haematol. 1984;32(5):461-468.
22. Alter BP, Giri N, Savage SA, Rosenberg PS. Cancer in
dyskeratosis congenita. Blood. 2009;113(26):6549-6557.
23. Vulliamy TJ, Marrone A, Knight SW, Walne A, Mason PJ, Dokal
I. Mutations in dyskeratosis congenita: their impact on telomere
length and the diversity of clinical presentation. Blood.
2006;107(7):2680-2685.

Volume ∙ 7 ∙ Number ∙ 3 ∙ 2014

Page 68

