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Chemotherapy may have many effects on teeth such a microdontia, hypoplasia and V shaped roots.

The incidence and severity of dental abnormalities depend on the age at the diagnosis, the type of chemo-
therapeutic agent used. Therefore, it is important that general and pediatric dentists be aware of the late adverse
effects of cancer therapy in children, especially in the oral cavity. This article intends to document a case

illustrating different dental anomalies secondary to chemotherapy in 20 years old boy who had a history of

chemotherapy in childhood.

1. Introduction and importance

Cancers are the second most common cause of death in children
around the world [1].

The survival rates of patients suffering from childhood cancers have
improved dramatically with the advent of chemotherapy, with survival
rates of childhood cancers reported at 70%-75% in some parts of Europe
and North America [1]. However, Children submitted to antineoplastic
treatment present several late effects in many organs and systems,
including long-term consequences in the oral cavity. Dental abnormal-
ities are the most frequent and long term side effects of childhood cancer
therapy; these abnormalities include microdontia, hypodontia, short-
ening of roots, altered eruption patterns, coronal hypocalcification,
early apical closure and higher incidence of caries [2].

The incidence and severity of dental abnormalities depend on the age
at the diagnosis, the type of chemotherapeutic agent used, and the
duration of antineoplastic treatment. Children who are treated at young
ages appear to be more severely affected than children who are treated
later [3].

These abnormalities, although not life-threatening, may have
important consequences for these children, such as esthetic, functional
and occlusal disturbances and can also affect facial development [2],
consequently impacting quality of life.

This article intends to document a case illustrating different dental
anomalies secondary to chemotherapy in 20 years old boy who had a
history of chemotherapy in childhood.

This case report has been reported in line with the SCARE Criteria

[12].
2. Case presentation

A 20 year old boy presented to the center of consultations and dental
treatments of Rabat, for rehabilitation of oral cavity with pain on the
right maxillary roots.

Physically, the child appeared to be out of his chronological age. The
medical history, when taken, revealed that the patient had undergone
chemotherapy at the age of 6 years following Hodgkin’s disease. After
this anti-cancer therapy, the patient has been going for a regular check-
up and has been relatively free of any symptoms.

Intraoral examination revealed an ogival palate, multiple carious
lesions and an unsatisfactory overall hygiene. The gingiva was also
inflamed [Figs. 1 and 2]. A panoramic X-ray [Fig. 3] was taken to have
an overview of the dental and periodontal structures. It showed some
dental anomalies, especially short roots of the second permanent
mandibular molars and all mandibular premolars with a sharp apex. It
also showed small wisdom teeth. Extraction of teeth 16 and 26 was done
and treatment of carious lesions was planned. The patient was advised to
maintain proper oral hygiene by brushing twice a day and to come back
for periodic oral check ups.

3. Clinical discussion

The treatment of children’s cancers by chemotherapy can cause
significant sequelae. Dental abnormalities are among the most common
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Fig. 2. Intraoral Views showing different lesions and lack of oral hygiene.

and late effects of anti-neoplastic therapy.

Most anti-neoplastic drugs used for management of children malig-
nancies, like vinblastine, doxorubicin, and cyclophosphamide, block the
growth of cells or affects the cells involved in odontogenesis, causing
disturbances in tooth eruption and development due to their cytostatic
and cytotoxic effects [2].

Dental changes include abnormalities in shape (microdontia, mac-
rodontia and taurodontia), number (hypodontia), enamel defects (dis-
colorations and hypoplasia), root formation disorders (blunt root,
tapering root and delayed root development), and dental development
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Fig. 3. Orthopantograph taken 13 years after patient finished onco-
logic treatment.

delay or retained teeth [3].

The severity of these effects on dentofacial structures was found to be
related to the stage of odontogenesis, age at diagnosis and type of
treatment performed [3]. Children treated before 5 years of age had the
most severe dental defects, suggesting that immature teeth were at
greater risk for developmental disturbances than mature teeth [3].

Microdontia is among the most frequent changes detected in long-
term childhood cancer survivors. Several studies reported a prevalence
of microdontia ranging from 7% to 78% [1,3,4] Holtta et al. found this
rate as 75% in children younger than 3 years, 60% in those between the
ages of 3 and 5 years, and 13% in those older than 5 years [5]. Proc et al.
[6] stated that microdontia was mostly observed in the first and second
premolars in pediatric patients whose treatments were started at the age
of <30 months [1].

For antineoplastic therapy to result in dental agenesis, it must
destroy the cells programmed to form a tooth or to affect the signaling
systems between the tissues in a tooth bud and prevent calcification [5].
Some studies have reported a prevalence of hypodontia associated with
anticancer therapy ranging from 6 to 44% [3].

The effects of cancer treatment in the later stages of tooth formation
are characterized by disturbed root development [5]. The first signs of
root development in permanent teeth are observed on panoramic ra-
diographs beginning approximately at age 3 years (central incisors and
permanent first molars) to age 7.5 years (permanent second molars) [5]
and root formation is completed after the tooth has erupted into the oral
cavity [7]. Changes in odontoblast activity caused by abnormal secre-
tory functioning of the dentin microtubules and complex changes in
inter- and intracellular relationships can produce shortened, tapered,
V-shaped roots and blunted roots [3].

In the case reported, the anomaly that was most observed was
microdontia of third mandibular molars, and short roots of mandibular
second molars and premolars with a ‘v’ shaped roots of first and second
premolars.

Another dental anomaly that is frequently detected in these patients
is taurodontia, which is characterized by an enlarged pulp chamber,
apical displacement of the pulpal floor and no constriction at the level of
the cementoenamel junction [8], which is caused by the failure of
Hertwig’s epithelial sheath diaphragm to invaginate at the proper hor-
izontal level [9]. This abnormality usually affects permanent molar
teeth, but it can also be observed in premolars and primary molar teeth
and can become a challenge when endodontic treatment is needed,
particularly because of its anatomy [10]. This wasn’t the case of the
patient reported [3].

These dental sequelae are generally symptomless and diagnosed
during routine radiological investigations. Unfortunately, the compli-
cations mentioned above are irreversible. They have great impact
because they can cause spacing and movement of teeth, compromising
function and esthetic and impacting the patient’s quality of life [11].
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In the present case, the patient had started chemotherapy at the age
of 6 and we found that most teeth who were in development when the
oncological treatment started has shown abnormalities such as the
second mandibular molars and mandibular premolars.

This clinical case shows the similarity with the other cases in the
literature with regard to the symptoms.

It confirms that the most children treated before 5 years of age had
the most severe dental defects, suggesting that immature teeth were at
greater risk for developmental disturbances than mature teeth.

4. Conclusion

Dental abnormalities are common in pediatric patients treated by
chemotherapy. Therefore, it is important that general and pediatric
dentists be aware of the late adverse effects of cancer therapy in chil-
dren, especially in the oral cavity. For these patients a careful dental
consultation including clinical and radiological assessment should be
performed which will allow to detect clinical and radiological abnor-
malities due to the anti-cancer treatment and to monitor oral infections
and dental procedures that can complicate the treatment. This will
improve the quality of life for this increasingly group of children.
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