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Dyskeratosis congenita: clinical
report and review of the
literature

Abstract: Dyskeratosis congenita (DKC) is an inherited
disorder that usually presents in males, consisting of the triad
of leukoplakia of the mucous membranes, nails dystrophy
and skin pigmentation. Oral and dental abnormalities may
also be present. Most cases are X-linked autosomall
dominant, but recessive forms have also been reported. This
study describes herein a case in which the classic triad of
signs was present, along with the development of leukoplakia
in the buccal mucosa. Our patient, a 25-year-old man,
presented with several characteristic systemic features of this
condition, together with the following oral features:
hypodontia, delayed dental eruption, short blunt roots,
extensive caries, gingival inflammation and bleeding, loss of
alveolar bone and buccal mucosa with leukoplakia and
irregular ulcers. The patient was given full preventive care.
The primary teeth were extracted under local anaesthesia.
After establishing optimal oral health, oral hygiene
instructions were given to the patient and he was
rehabilitated with fixed and removable partial denture.
Prosthetic treatments were carried out after establishing
optimal oral health. This treatment option appears beneficial
in this patient, resulting in rehabilitation of occlusion and less
mechanical irritation to the oral mucosa.

Key words: dyskeratosis congenita; leukoplakia; oral
mucosa

Introduction

Dyskeratosis congenita (DKC; also known as Zinsser-Engman-
Cole syndrome) is an unusual inherited disease characterized by
the triad of abnormal skin pigmentation, nail dystrophy and

mucosal leukoplakia (1-3). DKC is reported to have been first



described in 1906 by Zinsser. Bone marrow failure, which
occurs in approximately 50% of cases, and predisposition to
malignancy are principal causes of early mortality (3-5). The
X-linked recessive form, with the most likely location Xq28,
occurs only in males; however, in some instances it is transmit-
ted in an autosomal dominant form, and autosomal recessive
forms of the disease are also recognized (6-8) along with geni-
tourinary, pulmonary, skeletal, neurological, ophthalmic, dental
and gastrointestinal abnormalities (4, 9-15). Patients may suffer
from some or all of these symptoms. DKC patients have char-
acteristic abnormally shaped finger- and toenails, a lacy rash on
the face and chest, and white patches in the mouth. Seventy-
five per cent of the patients are males. About half of DKC
patients develop bone marrow failure. Onset may be in early
childhood, but diagnosis is often made later since the findings
on physical examination become more obvious with age. Two
genes have now been identified as causing DKC, but more
remain to be discovered (16-24). Oral and dental abnormalities
have been reported in a few cases (12, 16, 17, 25-36), and
include: hypodontia (24, 25), short blunted roots (24, 25, 33),
hypocalcification (6), thin enamel (33), gingival recession (24,
33), gingival inflammation with oedema (24), gingival bleeding
(16, 25), alveolar bone loss (24, 25), periodontitis (24, 33),
extensive caries (4, 16, 25, 33), smooth atrophic tongue mucosa
(24, 33, 34), leukoplakia and lichen planus (25, 33).

Clinical report

A 25-year-old man was admitted to the Faculty of Dentistry,
Department of Oral Diagnosis and Radiology, for prosthodon-
tic treatment. On examination, the patient appeared generally
well; there was apparent increased reticular pigmentation
around the neck and shoulders, and mild dystrophy of the fin-
gernails was noted. There was no regional lymphadenopathy
associated with the patient’s oral manifestation. He had 20
missing permanent teeth. Standing teeth included 17, 16, 54,
53, 52, 51, 65, 26, 27, 37, 34, 73, 72, 71, 81, 82, 45 and 47
(Fig. 1a and b). Oral hygiene was poor with plaque accumula-
tion and gingival inflammation. The tongue was normal in size.
Irregular white patches were present on the buccal mucosa.
The ulcers in the mouth started at the age of 10 years. He
appeared to have a slightly dry mouth. The oropharynx and
fauces were normal. Angular cheilitis was present intermit-
tently. Panoramic radiograph revealed the congenital absence
of 18, 15, 14, 13, 12, 11, 21, 22, 23, 24, 25, 28, 38, 35, 33, 32,
31, 42, 42, 43, 48 and generalized alveolar bone loss, most
markedly around 16, 26, 37, 47. A diagnosis of DKC was

proposed, in view of oral mucosal leukoplakia combined with
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Fig. 1. Oral findings; irregulars white patches were present on the buccal
mucosa (a) and panoramic radiograph showing the present status of
dentition included twelve primary teeth, six permanent teeth (b).

oligodontia, skin hyperpigmentation and nail dystrophy. He
was referred to the Dermatology Department for definite diag-
nosis. The study was undertaken with the understanding and
written consent of parents.

The patient was diagnosed as DKC in the Department of
Dermatology. He presented with mild learning difficulties,
growth retardation, mucosal leukoplakia, epiphora, oligodontia,
micrognathia and nail dystrophy, and there was evidence of
pancytopenia, alopecia and microcephaly.

Clinically, his skin was dry and coarse. Fine reticulated poi-
kiloderma of sun-exposed areas with hyperpigmentation of
the skin was obvious on the front of his neck and shoulders
(Fig. 2). His hair was fine and sparse. All his nails were
affected to varying degrees; the dystrophic changes apparently
started at the age of 6 years and consisted of longitudinal
ridging with irregular free edges, easily splitting nails with
some brittleness and slight deformity (Fig. 3). Buccal mucosal
lesions demonstrated leukoplakia presenting as an asymptom-
atic, asymmetric white plaque. The skin lesions were excised
and multiple biopsy specimens of the lesions on the buccal

mucosa were reported as hyperkeratosis, acanthosis, parakera-
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Fig. 2. Reticulate pigmentation of the skin was on the front of his
neck and shoulders.

Fig. 3. Nail dystrophy in hand.

tosis and chronic inflammation. Pigmentary incontinence was
also seen, all being features of leukoplakia.

Skin biopsy specimens from the areas of reticulated pigmen-
tation typically show non-specific changes, including mild
hyperkeratosis, epidermal atrophy, telangiectasia of the superfi-
cial blood vessels and melanophages in the papillary dermis.
Interface changes have also been reported, with mild basal
layer vacuolization and a lymphocytic inflammatory infiltrate in
the upper dermis. Chest and skull X-rays showed no abnormal-
ity of the skeletal structures and general medical examination
showed a normal patient.

A blood count revealed normal values, and biochemical
tests revealed elevated alkaline phosphatase and bilirubin
levels. Urea and electrolyte values were normal. Immuno-
globulin and liver function tests were normal. He was the
second of two children in the family, and his brother was
unaffected. However, his uncle and father had oral findings
of mucosal leukoplakia, poor oral hygiene, micrognathia and

oligodontia.
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Fig. 4. Oral hygiene instructions were given to the patient and the patie-
nt was rehabilitee with fixed and removable partial denture (a). Clinical
appearance of the buccal mucosa after therapy (b).

T'he dental treatment was performed according to plan. The
treatment plan included a strict prevention protocol: cleaning;
fluoride varnish was applied after restorative treatment, metic-
ulous oral hygiene instructions; restorations of the permanent
molars; extraction of primary teeth. The primary teeth were
extracted under local anaesthesia. After establishing optimal
oral health (e.g. restoration of carious teeth and scaling), oral
hygiene instructions were given to the patient and he was
rehabilitated with fixed and removable partial denture (Fig. 4a
and b).

We present a patient of DKC with dental abnormality, oligo-
dontia and leukoplakia. Oral rehabilitation of teeth and muco-
sal lesions are important not only because of aesthetics,
checked occlusion and functional concerns, but also because
there may be a positive psychological impact for the patient.
"This clinical report describes rehabilitation of a patient using
fixed and removable partial denture. I'reatment not only

improves speech and masticatory function but also has



psychological implications that may greatly help in regaining
self-confidence. Patients suffering from oligodontia may have
severe psychological, aesthetic and functional problems. Thus,
diagnosis and treatment of these patients are necessary for less
mechanical irritation to the oral mucosa. It is emphasized that
conventional prosthetic treatment can lead to a satisfactory
result. The patient’s speech and masticatory function improved
greatly. He was also pleased with the better facial aesthetics.
The patient is to be seen on a 6-month recall schedule, and

he remains well.

Review of the literature
Skin abnormalities

The primary finding is abnormal skin pigmentation, with
tan-to-grey hyperpigmented or hypopigmented macules and
patches in a mottled or reticulated pattern. Reticulated pig-
mentation occurs in approximately 90% of patients (17). Poi-
kilodermatous changes with atrophy and telangiectasia is
common. The cutaneous presentation may clinically and histo-
logically resemble graft versus host disease. The typical distri-
bution involves the sun-exposed areas, including the upper
trunk, neck and face (6). Other reported skin changes include
alopecia of the scalp, eyebrows and eyelashes; premature grey-
ing of the hair; hyperhidrosis; hyperkeratosis of the palms and
soles and adermatoglyphia (loss of dermal ridges on fingers and
toes) (5, 6, 17, 26).

Nail abnormalities

Nail dystrophy is seen in approximately 90% of patients, with
fingernail involvement often preceding toenail involvement
(17). Progressive nail dystrophy begins with ridging and longi-
tudinal splitting (5). Progressive atrophy, thinning, pterygium
and distortion eventuate in small, rudimentary or absent nails

(5, 6).

Mucosal abnormalities

Mucosal leukoplakia occurs in approximately 80% of patients
and typically involves the buccal mucosa, tongue and orophar-
ynx (17). This can occur on any mucosal surface, but has been
most frequently reported as affecting the oral mucosa. The
specific intra-oral sites previously published include lingual
mucosa (12, 27-29), buccal mucosa (30) and the palate (31),
with the tongue being the most frequently affected (32). The

leukoplakia may become verrucous, and ulceration may occur
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(31, 33). Lichen planus in association with DKC has previ-
ously been reported as the only oral manifestation in a case of
two Singaporean Chinese cousins, in whom leukoplakia was
not observed (33). Patients also may have an increased preva-
lence and severity of periodontal disease (6, 33, 34), hypo cal-
cified teeth (6) and taurodontism (35, 36). We present a
patient of DKC with dental abnormality, oligodontia and leu-
koplakia lesions on the buccal mucosa and tongue in this case.
Prosthetic treatments were carried out after establishing opti-
mal oral health. This treatment option appears beneficial in
this patient, resulting in rehabilitation of occlusion and less
mechanical irritation to the oral mucosa. Other mucosal sites
may be involved (e.g. oesophagus, urcthral meatus, glans
penis, lacrimal duct, conjunctiva, vagina, anus) (6). Constric-
tion and stenosis can occur at these sites, with subsequent
development of dysphagia, dysuria, phimosis and epiphora
(6, 16, 27).

Bone marrow failure

Bone marrow failure is reported as the principal cause of
death in 70% of patients with DKC, as a consequence of
bleeding or opportunistic infections with cytomegalovirus,
Pneumocystis carinii or candida (5). In some patients, the devel-
opment of bone marrow abnormalities may appear before the
classical cutaneous manifestations, resulting in the initial diag-
nosis of idiopathic aplastic anaemia (17, 37-39). It has been
shown that 85% of DKC patients have a peripheral cytopenia
of one or more lineages, with approximately 75% of these
patients developing pancytopenia (17). In 80% of these
patients, the age of onset for the development of pancytope-
nia is less than 20 years of age, with half of them developing
pancytopenia before 10 years. It has been estimated that 80—
90% of patients will have developed bone marrow failure by
the age of 30 (4, 17), with the figure approaching 94% by the
age of 40 years (17). DKC patients also have features that
overlap with Fanconi’s anaemia, which is also characterized
by bone marrow failure and a predisposition to malignancy
(40, 41).

Pulmonary complications

Approximately 20% of individuals with DKC develop pulmo-
nary complications, including pulmonary fibrosis and abnormal-
ities of pulmonary vasculature (17). The mortality rate from
these pulmonary complications has been estimated between
10% and 15% (17). Postmortem studies on two subjects

who died suddenly from acute pulmonary failure showed
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abnormalities of pulmonary vasculature and abnormally high
levels of pulmonary fibrosis (17, 40). Pulmonary complications
in the past may have been overlooked and may well provide
the answer as to why there is such a high incidence of fatal
pulmonary complications following bone marrow transplanta-
tion (17, 40, 42, 43). The recommendation is that DKC
patients avoid taking drugs with pulmonary toxicity (e.g.
busulfan) and that they have their lungs shielded from radia-

tion during bone marrow transplantation (17, 44, 45).

Increased risk of malignancy

Patients have an increased prevalence of malignant mucosal
neoplasms, particularly squamous cell carcinoma of the mouth
(22, 23, 46), nasopharynx, oesophagus, rectum, vagina or cervix
(6). These include ultrastructural change (47), p5S3 expression
(48) and cytokeratin profiles (49, 50). Evidence for increased
cellular activity revealed increased numbers of mitochondria,
nucleoli and the retention of complex cell-to-cell contact at a
time when most cells would be terminally differentiated.
When DKC is complicated by malignant disease, the prognosis
Other

reported include Hodgkin lymphoma (51), adenocarcinoma of

is generally considered to be poor. malignancies
the gastrointestinal tract and bronchial and laryngeal carcinoma
(17). There is a wide age variation in the initial presentation of
clinical signs of DKC. Nail dystrophy, leukoplakia and skin
hyperpigmentation tend to appear in the first decade of life (5,
39), with median ages of onset of 6, 7 and 8 years respectively.
Malignancy tends to develop in the third decade of life (17,

52).

Neurological system findings

Other abnormalities reported include altered mental status and
learning difficulties, microcephaly, intracranial calcifications,
alopecia, hair greying, deafness and amyloidosis (52), periph-

eral neuropathy (53) and choanal atresia (54, 55).

Haematological findings

Haematological findings include anaemia (56, 57), marrow

hypoplasia (35) and thrombocytopenia (37).

Ophthalmic system findings

Ophthalmic abnormalities include epiphora secondary to naso-
lacrimal duct obstruction, conjunctivitis, blepharitis, pterygium

formation, ectropion, loss of eyelashes, strabismus, cataracts
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and optic atrophy. These ophthalmic abnormalities have been
observed in approximately half of DKC cases, with lacrimal
duct stenosis resulting in epiphora being the most common
(58-60).

Skeletal system findings

Patients may have mandibular hypoplasia, osteoporosis, avascu-
lar necrosis, abnormal bone trabeculation and scoliosis (61-63).
The skeletal anomalies are reportedly seen in approximately
20% of cases (60-63).

Gastrointestinal system findings

These may include oesophageal webs, hepatosplenomegaly
and cirrhosis. Gastrointestinal abnormalities reported in the lit-
erature include developmental oesophageal webs in the post-
cricoid region resulting in dysphagia (6, 31, 34) which have
been associated with malignant transformation (53), hepato-

megaly and cirrhosis.

Genitourinary system findings

Hypospastic testes, hypospadias, phimosis, horse-shoe kidneys

and ureteral stenosis are reported (5, 60).

Genetics and molecular basis

Female carriers of DKC may have subtle clinical features. A
recent study showed that three of 20 female carriers had clini-
cal features that included a single dystrophic nail, a patch of
hypopigmentation or mild leukoplakia (5). Linkage analysis
assigned location of the gene for DKC to Xq28 (64, 65). Posi-
tional cloning of the mutated gene at that locus followed and
this is now known as DKC1 (NAP57) (2, 4, 65-67). Mutations
in DKC have been shown to cause the X-linked form of DKC.
The inheritance pattern of most cases of DKC is X-linked
recessive, but autosomal dominant and recessive patterns have
been reported (68-73).

Conclusion

Dyskeratosis congenita is a rare disease and systemic and oral
symptoms of this disease should be kept in mind in dentistry.
The present case demonstrated the multidisciplinary approach
in the dental treatment of a patient suffering from DKC. The
roles of oral diagnosis, dermatologist and prosthodontist were

crucial in the planning and performing of the dental treatment.



Goals of dental treatment; free from acute infection, free from

potential dental and gingival infection,

observe the oral

mucosa for ulcers and leukoplakia lesions. Oral rehabilitation

of this patient helped to minimize mechanical irritation to the

oral mucosa. Although the prognosis is good in this disease,

the unexpected changes in haematological values and mucocu-

tancous malignant changes should be remembered. Further-

more, genetic counselling, early detection of the condition and

referral to the dental and oral condition to manage and educate

the patient regarding oral hygiene and dental and occlusal

problems are important.
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