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Chemotherapeutic agents used for the treatment 
of children with cancer can lead to various compli-
cations affecting the oral cavity. These drugs used in 
the oncological treatment of pediatric patients are not 
selective because they have a low therapeutic index 
and also damage healthy cells. In order to minimize 
drug-related complications, chemotherapeutic agents 
with different mechanisms can be used together dur-
ing treatment.1 

During chemotherapeutic treatment, an interac-
tion occurs between the physiological cycle of cells 
with special functions in the formation and mineral-
ization of tooth structures and cytostatic agents. Cy-
tostatic drugs are agents that halt the proliferation of 
cancer cells without killing cancer cells. Although 
these agents can prevent the development of metas-
tases by stopping the growth of tumors, dental 
anomalies may occur depending on the child age at 
treatment initiation, the type, dose and frequency of 
the cytostatic drug.2,3 

Due to the proliferation of dental stem cells be-
fore the age of 5 years, children receiving chemother-

apeutic treatment during this period are at greater risk 
for odontogenic developmental anomalies.4,5 Al-
though it has been reported that odontogenic toxici-
ties caused by chemotherapy agents cannot be fully 
predicted, it is important for the patient’s oral and 
dental health to seek consultation from a dentist be-
fore chemotherapy, to evaluate dental anomalies by 
performing a radiographic dental examination, and to 
plan the treatment approach accordingly.2 

 CASE REPORT 
The oral examination of a 12-year-old female pa-
tient who presented to our department with crowded 
teeth revealed Class I malocclusion, increased over-
bite, crowding in the mandibular anterior region, 
and crossbite of the maxillary lateral teeth. The 
panoramic examination showed that the permanent 
second premolar was impacted due to the persis-
tence of the primary tooth 85, with root anomaly in 
all permanent first molars (Figure 1A, 1B). The 
anomaly was diagnosed with molar-incisor malfor-
mation (MIM) since the stunted and insufficient root 
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development of the permanent first molar teeth was 
accompanied by a clinically normal-appearing 
crown. 

Informed consent was obtained from the par-
ents of the patient before treatment. After obtaining 
permission from the parents to determine the cause 
of the root anomaly in the first molars, the patient’s 
medical file was reviewed and it was learned that 
she was diagnosed with hepatoblastoma at the age 
of 18 months; the needle biopsy revealed a tumor of 
fetal epithelial type. It was found that our patient 
was given chemotherapy with doxorubicin and cis-
platin after the diagnosis and the right lobe of the 
liver was operated on 6 months after the oncologi-
cal treatment started. Following her treatment, 
which lasted for 8 months in total, our patient on-
cologically recovered. 

The Hays-Nance model analysis results of our 
patient revealed 3.5 mm maxillary crowding and 4.5 
mm mandibular crowding, and non-extraction or-
thodontic treatment was planned. It was considered 
appropriate to leave permanent first molar teeth in the 
patient’s mouth as they were non-mobilized, peri-
odontally healthy, asymptomatic, and had clinically 

normal-appearing crowns. After 24 months of fixed 
orthodontic treatment, anterior crowding, cross-bite 
and increased overbite of the maxillary lateral teeth 
were corrected (Figure 2A, 2B). After the completion 
of the fixed orthodontic treatment, the patient was ini-
tiated on reinforcement treatment with clear aligners 
and invited for follow-ups every 6 months. 

 DISCUSSION 
MIM was first described in 2014 as an anomaly that 
radiographically resembles dentin dysplasia Type 
1b.6 MIM, also known as a molar root-incisor mal-
formation, typically involves normal crowns with 
short and underdeveloped roots, and is mostly seen 
in permanent first molars.7,8 

Although the etiology of MIM remains un-
known, it is thought to be caused by an environmen-
tal factor that is not genetic and may be related to 
medical history as root malformations are limited to 
isolated teeth. The most important finding of sys-
temic disorders associated with MIM has been re-
ported to be central nervous system disorders seen at 
the age of 1-2 years.7 A significant portion of patients 
affected by MIM has a history of neurological sys-

FIGURE 1: Panoramic radiograph before orthodontic treatment (1A). Periapical radiographs of teeth 16, 26, 36 and 46 (1B). The anomaly was diagnosed with molar-inci-
sor malformation since the stunted and insufficient root development of the permanent first molar teeth was accompanied by a clinically normal-appearing crown and ab-
normal pulp chamber.

FIGURE 2: Intraoral photographs of the patient before (2A) and after (2B) orthodontic treatment.
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temic diseases such as meningitis, or idiopathic brain 
diseases. Another less frequently defined condition 
is preterm birth.7,8 Kim et al. stated that intensive an-
tibiotic use during critical periods of tooth develop-
ment may be one of the factors causing MIM.9 

In the presented case report, it is believed that 
MIM occurred due to combination of doxorubicin 
and cisplatin. MIM was not noted in any other  
family member. Animal studies have shown that 
chemotherapy, with its detrimental effect on mitotic 
activity in preodontoblasts, disrupts the development 
of the Hertwig epithelial root sheath, causing abnor-
mal and stunted roots, and it is thought that the rea-
son for the closure of the apexes is the formation of 
osteodentin in this region.10,11 As a result of micro-
computed tomography examination of 5 permanent 
first molars diagnosed with MIM, abnormal osteo-
dentin-like hard tissue was detected.12 

In our patient, mandibular first molars were af-
fected by the anomaly more than maxillary molars. 
In all reported cases, permanent mandibular first mo-
lars were affected, and in the vast majority of indi-
viduals, all four first molars were affected by this 
anomaly. This can be explained by the increased sus-
ceptibility of mandibular first molars to MIM and ear-
lier onset of their root development compared to 
maxillary first molars.13 

Since MIM is a relatively new anomaly, there is 
no definitive treatment method in the literature yet. 
According to the current situation of the case, the 
doctor, patient and family should decide on the treat-
ment method jointly. While making the decision to 
extract these teeth; factors such as the presence of 
caries, apical lesions, periodontal damage, mobility, 
and third molars, the amount of crowding in the den-
tal arch, sagittal molar relationship, malocclusion and 
skeletal profile of the patient should be evaluated. If 
bone loss or endodontic lesions have developed in 
these teeth, the patient has an open bite, hyperdiver-
gent skeletal pattern, severe crowding, and the third 
molars are not missing, extraction of the teeth af-
fected by MIM is considered appropriate. In this case, 
since the amount of crowding in the dental arch did 
not require tooth extraction, the patient had Class I 

malocclusion and these teeth were asymptomatic, so 
we planned orthodontic treatment non-extraction and 
continued the patient’s routine follow-up.14 

Recommend the use of appliances that minimize 
the risk of root resorption, the application of lighter 
forces, and the choice of the simplest treatment op-
tion and terminating the treatment earlier than nor-
mal to reduce the complications that may develop 
secondary to orthodontic treatment in patients who 
have received chemotherapy.15 During our patient’s 
orthodontic treatment, care was exerted to work with 
minimum forces to prevent possible root resorption 
and first molars were not included in the fixed treat-
ment due to insufficient root support.  

Following oncological treatments, the dental 
treatment approach of children should be multidisci-
plinary, and if necessary, should be consulted by pe-
diatric oncology doctors before treatment, dental 
treatment planning should be shaped after taking a 
detailed medical history and reviewing the medical 
file. It should be taken into account that early cancer 
treatments may cause root anomalies as well as 
anomalies in the shape and number of teeth, and a de-
tailed radiological assessment should be carried out 
before orthodontic treatment planning. 
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