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ABSTRACT 
 

Introduction: Antineoplastic therapy (AT) can cause unwanted effects, including dental alterations. 
However, many of the studies are case control or cohort studies, use a big number of patients, and 
may make it difficult to discuss the individual sequels.  
Objective: Therefore, this article aims to describe five cases of patients who had done AT in 
childhood or adolescence and discuss the radiography alterations. The side effects related were 
agenesis (five patients), root anomalies (two patients) and microdontia (two patients). This 
individual case analysis enabled to discuss chemotherapeutic agents and radiation parameters 
individually and the age of dental formation when the patient did the AT.  
Conclusion: In these cases, only when the therapy was perform in the age of teeth formation it was 
consider a direct effect of AT, so the cases presents root malformations, microdontia and premolars 

Case Study 
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agenesis and third molars agenesis. On the other hand, another cases of root malformations, 
microdontia and third molars agenesis may be an indirect effect of AT or caused by other external 
factors, because the AT was not performed at the age of formation of these teeth. 
 

 
Keywords: Antineoplastic protocols; dental radiography; drug effects; neoplasm; tooth abnormalities. 
 

1. INTRODUCTION  
 
The term cancer is used to describe uncontrolled 
cell growth diseases, childhood cancer (CC) 
includes neoplasm that affects zero to 19 years 
old patients. There were an estimated 8.460 new 
cases of CC in Brazil in 2020 [1] being this 
disease considered rare compared to adult 
cancer [2]. However, as in developed countries, 
in Brazil, CC represents the leading cause of 
death from disease among children and 
adolescents aged 1 to 19 years [1]. 
 
In the last decade progress in treating childhood 
and adolescent cancer has been extremely 
significant; around 80% of CC cases can be 
cured [1]. In addition, the antineoplastic therapy 
depends on the neoplasia type and the disease 
stage [1]. This treatment aims to inhibit 
neoplastic cell proliferation, mainly during the 
mitotic phase; however, other tissues, such as 
oral/gastrointestinal mucosa, bone marrow and 
skin cells, present similar proliferation states, 
which contribute to unwanted effects [3]. In such 
a way, approximately two-thirds of CC survivors 
have at least one late effect resulting from 
antineoplastic therapy (AT) [4]. However, there 
are varied amounts of drugs used for AT, which 
affect the body in different ways, presenting 
diverse unwanted effects [2]. Therefore, more 
attention is being given to the long-term effects of 
AT, particularly on dental tissue [5,6]. 
 
As far as we know, many effects of AT are 
irreversible [3,5]. Patients undergoing treatments 
during tooth development (4 months of 
intrauterine life to early adolescence) have 
increased risk to oral effects like agenesia [7,8], 
microdontia [8], crown/root malformation [7,9] 
enamel hypoplasia or discoloration [7,10,10a]. 
 
Moreover, a systematic review demonstrated that 
these patients could show some dental defects 
and younger age at CC diagnosis and treatment 
are associated with higher prevalence of dental 
defects [5]. However, there is a lack of studies 
focused on the individual analysis of patients, 
such as case series, specifying the AT and 
dental effects. The big number of patients (case 
control or cohort studies) may make it difficult to 

individually discuss the effect of each 
chemotherapeutic agents and radiation 
parameters with the age of dental formation. 
Therefore, this article aims to describe five cases 
of patients who had done AT in childhood or 
adolescence and discuss the radiography 
alterations and your relationship with the age of 
teeth formation when the patients received the 
AT. 
 

2. CASE PRESENTATIONS 
 
This case series describes five patients who had 
done antineoplastic therapy in childhood or 
adolescence and, sometime after finishing the 
treatments, had their X-rays evaluated for 
alterations or abnormalities. Patients' 
radiography alterations are summarized in Table 
1. These patients were selected in a project at 
UOPECCAN Hospital. This study protocol was 
submitted to and approved by the Human 
Research Ethics Committee of State University 
of Western Parana (UNIOESTE) (4.244.416) and 
UOPECCAN Hospital (121/2020). All participants 
signed an informed consent form after receiving 
explanations regarding the nature, potential risks, 
and benefits of the study. 
 
All radiographs were evaluated by two 
researchers individually (BCL and COS) and in 
case of divergence, a third evaluator (MDBS) 
carried out the evaluation. The objective of the 
article was to evaluate tooth and tooth-support 
structures. Analysis of restored areas or 
radiolucent areas suggestive of caries were not 
mentioned. 
 

2.1 Case 1 
 
Male patient, evaluated at 13 years and 10 
months old. This patient had undergone 
treatment for medulloblastoma at 5 years old that 
included a protocol of chemotherapy: VCR, IFO 
VP (ifosfamide and vespid) and carbo VCR 
(carboplatin and vincristine) for 19 months. He 
also received radiotherapy, 5400 cGy divided on 
46 sessions in the brain region. Fig. 1 represents 
the patient’s radiography, which showed 
agenesis of teeth 38 and 48. The third molars 
initiate formation at around 7 years old [11] near 
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the age of AT (patient finished the AT at 6 years 
and 7 months). 
 

2.2 Case 2 
 
Male patient, evaluated at 11 years and 9 
months old. This patient had undergone 
treatment for Rhabdomyosarcoma at 4 years and 
11 months old that included a protocol of 
chemotherapy: VCR, VCR/ACT/IFO (vincristine, 
dactinomycin andIfosfamide) and ciclo 

vinerabline (ciclofosfamida and vinorelbina) for 
17 months. The radiotherapy was 5400 cGy 
divided into 30 sessions in the cervical region. 
Fig. 2 represents the patient’s radiography, which 
showed root anomalies in inferior teeth and 
agenesis of teeth 38 and 48. The root formation 
of inferior teeth started at 3 years old [11] and 
patient started the AT at 4 years and 11 months. 
The third molars initiate formation at around 7 
years old [11] near the age of AT (patient 
finished the AT at 6 years and 4 months).  

 

 
 

Fig. 1. Case 1 radiography (Agenesis of 38 and 48) 
 

 
 

Fig. 2. Case 2 radiography (Root anomalies in inferior teeth and agenesis of 38 and 48) 
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Table 1. Radiography alterations in patients 
 

Clinical case Sex Age at treatment Assessmentage Neoplasm type Treatment type Radiography Alteration 

1 Male 5 years 13 years 10 months Medulloblastoma Chemotherapy+Radiotherapy Agenesis 
2 Male 4 years 11 months 11 years 9 months Rhabdomyosarcoma Chemotherapy+Radiotherapy Root anomalies and 

agenesis 
3 Female 2 years 8 months 9 years 7 months Acute lymphoid 

leukemia 
Chemotherapy Root anomalies, agenesis and 

microdontia 
4 Female 2 years 2 months 8 years 8 months Wilms tumor Chemotherapy Agenesis and microdontia 
5 Female 2 years 1 months 10 years 6 months Wilms tumor Chemotherapy Agenesis 

 

 
 

Fig. 3. Case 3 radiography (Root anomalies in teeth 34, 35, 44 and 45, microdontia in teeth 37 and 47 and agenesis of 18, 28, 38 and 48) 
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Fig. 4. Case 4 radiography (Agenesis of 18, 28, 35, 38, 45 and 48 and microdontia of teeth 17 
and 27) 

 

2.3 Case 3 
 
Male patient, evaluated at 9 years and 7 months 
old. This patient had undergone treatment for 
Acute lymphoid leukemia at 2 years and 8 
months old, that include a protocol of 
chemotherapy: induction (daunorubicin, 
vincristine and asparaginase), consolidation D28 
(mercaptopurine, cyclophosphamide and 
cytarabine), intrathecal (methotrexate and 
cytarabine), low risk intensification 
(mercaptopurine and methotrexate), late 
consolidation (vincristine, cytarabine, 
cyclophosphamide, fauldoxo and 

mercaptopurine), phase 1 maintenance 
(mercaptopurine and methotrexate) and phase 2 
maintenance (vincristine, mercaptopurine and 
methotrexate) for 24 months. Fig. 3 represents 
the patient’s radiography, which showed root 
anomalies in teeth 34, 35, 44 and 45, 
microdontia in teeth 37 and 47 and agenesis of 
teeth 18, 28, 38 and 48. The root formation of 
premolars started around at 7 years old [11], 
patient finished the AT at 4 years and 8 months. 
The crow formation of inferior molars started the 
formation at 3 years old [11], age of patient did 
the AT. The third molars initiate formation at 
around 7 years old [11], 3 years later the AT. 

 

 
 

Fig. 5. Case 5 radiography (Agenesis tooth of 18) 
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2.4 Case 4 
 

Female patient, evaluated at 8 years and 8 
months old. This patient had undergone 
treatment for Wilms tumor at 2 years and 2 
months old, that included a protocol of 
chemotherapy: carbo VP (carboplatin and 
etoposide), block A (mercaptopurine, 
methotrexate, cyclophosphamide and cytarabine) 
and CICLO/DOXO (cyclophosphamide and 
doxorubicin) for 8 months. Fig. 4 represents the 
patient’s radiography, which showed agenesis of 
teeth 18, 28, 35, 38, 45 and 48 and microdontia 
of teeth 17 and 27. The inferior premolars started 
the formation at 3 years old [11] near the age 
that patient did the AT. The third molars initiate 
formation at around 7 years old [11], 4 years later 
the AT. The superior molars started the growth at 
4.3 years old [11], and the patient finished the AT 
at 2 years and 10 months.  
 

2.5 Case 5 
 

Female patient, evaluated at 10 years and 6 
months old. This patient had undergone 
treatment for Wilms tumor at 2 years and 1 
month old, that included a protocol of 
chemotherapy: VCR, Neuro IX 
(cyclophosphamide and topotecan) and 
VCR/ACT (vincristine and dactinomycin) for 8 
months. Fig. 5 represents the patient’s 
radiography, which showed agenesis of tooth 18. 
The third molars initiate formation at around 7 
years old [11], 4 years later the AT. 
 

3. DISCUSSION 
 

The present report shows five childhood cancer 
patients' X-rays who developed oral side effects 
after antineoplastic treatment. As far as we know, 
this is the first study to consider the age of teeth 
formation and the dental effects. The side effects 
related in this case series were agenesis (cases 
1, 2, 3, 4 and 5), root anomalies (cases 2 and 3) 
and microdontia (cases 3 and 4). In these cases, 
chemotherapy (CH) and chemoradiotherapy 
possibly changed the tooth development, since 
the antineoplastic agents are cell unspecific and 
they do not differentiate healthy cells from 
neoplastic ones [3]. The dental effects of 
antineoplastic agents are very unique because 
the teeth, different from the other bony 
structures, do not undergo remodeling [5].  

 
In the 80's, a rat study showed that 
antineoplastic drugs might inhibit odontogenesis 
[12]. Up to now, new evidence attests the CH 
effects on dental tissue development and show 

the drug influence on it [5,13]. In this sense, 
literature mentions actinomycin D, doxorubicin 
(adriamycin), vinblastine and vincristine as 
possible drugs with effects on tooth structures. 
For example, the first two agents caused the rats 
pre-odontoblasts death [14,15]. Moreover, 
doxorubicin reduced the number of live human 
teeth pulp cells and fibroblasts [14,15]. Indeed, 
studies suggested vinblastine and vincristine-
induced dental tissue alterations (quantitative 
and qualitative), and that they would affect both 
odontoblasts [16] and mature secretory 
ameloblasts [3]. One of the reported patients were 
treated with doxorubicin (case 1) and four (cases 
1, 2, 3 and 5) were treated with vincristine. All 
dental alterations observed in the patients were 
shown in Table 1. The extension of effects will 
depend not only on the chemotherapeutic agent 
type, but also on the number of susceptible cells 
during the use of the drug [17]. It is clear that the 
dental development process reaches its highest 
activity during 3 to 5 years old [18]. In that way, in 
this case series, all patients did the therapy in 
this age and showed some dental development 
alterations - microdontia, agenesis and root 
anomalies. 
 
Similar to CH, the younger the child the lesser 
the resistance to the ones which are more 
radiosensitive [5,13]. Another important fact is 
the dose and area of radiation. For cases 1 and 2 
dose and area of radiation were, respectively, 
5400 cGy, brain region and 5400 cGy, cervical 
region. A radiation dose-dependent effect on 
tooth development alterations was suggested, 
and higher doses of radiation (18-24 Gy) increase 
the risk of defects development [5]. These two 
patients received high doses of radiation and 
showed some dental alterations (root anomalies 
in mandible and agenesis). In case 1, the RT 
was in the head (brain), but not directly in the 
dental area, which also could explain the 
presence of only localized dental alteration 
(agenesis). In case 2, the RT was in cervical 
region and the patient showed significant root 
anomalies. Is important to remember that these 
two patients also received CH, so the dental 
alterations could be caused by RT, CH or both. 
 
A systematic review that included 1300 patients 
reported that the most common root and crown 
defects were impaired root growth and 
microdontia, respectively [5]. Root anomalies 
(cases 2 and 3) were present in those who 
underwent treatment between 2 and 4 years old, 
and microdontia (cases 3 and 4) were present in 
those who underwent treatment at 2 years old. It 
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is important to consider that dental development 
occurs from 4 months intrauterine until the tooth 
completes formation in early adolescence [11]. 
The age of the patients initiating the AT in this 
case series ranged from 2 to 5 years old, and, as 
previously mentioned, the highest activity of 
dental formation is during 3 to 5 years of age. In 
such way, the AT might have interrupted dental 
growth by affecting ameloblasts and 
odontoblasts [18]. In addition, another study 
suggests that patients that did AT before 7 years 
old had more risk to develop dental abnormalities 
[19]. 
 
Furthermore, it is important to consider the 
relationship between tooth formation at the age 
the patient received AT. In the case 2, root 
anomalies were present in inferior teeth, and he 
started the AT at 4 years and 11 months old and 
finished at 6 years and 4 months old, exactly the 
time of root formation of inferior teeth [11]. 
However, it is different from case 3, that showed 
root anomalies in inferior premolars, and he started 
the AT at 2 years and 4 months and finished at 4 
years and 4 months, the age at which the crown is 
formed and not the root [11], which is formed at age 
7 years. On the other hand, in this same case the 
patient showed microdontia of 37 and 47, teeth in 
stage 2 of growth (initial calcification) [11] at the 
momento of AT. The case 4 showed microdontia 
of teeth 17 e 27, however these teeth started the 
growth at 4.3 years old (1.8 nolla stage), and the 
patient finished the AT at 2 years and 10 months. 
Therefore, it can be inferred that the AT may 
have directly affected the root formations in the 
case 2 and microdontia in the case 3. Root 
malformations in the case 3 and microdontia in 
the case 4 may be due to an indirect effect of TA, 
a variation in time of tooth formation or caused 
by other external factors. 
 
Another disturbance in dental development 
observed in this case series was agenesis of 
third molars (18, 28, 38 and 48) and premolars 
(35 and 45). Literature agrees that this alteration 
is more prevalent in CC individuals compared 
with the healthy one [3,7,8,9]. Although all 
patients presented agenesis of third molars, it is 
important to cite that third molars agenesis could 
be common in a non-syndromic population (5923 
Patients - 38.4%) [20]. Once again, when ages of 
teeth formation were considered, the third molars 
initiate formation at 7 years old [11]. In this case, 
AT could have directly influenced in its formation 
only in cases 1 and 2, in which patients finished 
the AT near this age. The other cases (case 3, 4 
and 5), the agenesis may be an indirect effect of 

AT or caused by other external factors. On the 
other hand, the agenesis of teeth 35 and 45         
in the case 3, can be due to the AT               
direct effect, because these teeth initiate the 
formation in the age in which patient had done 
the AT [11]. 
 
Finally, this case series suggest the AT can 
interfere in dental development, however, other 
factors, such as hereditary or genetic factors can 
also affect dental alterations and need be 
considered. In addition, it is important to consider 
a variation in time the tooth formation and the 
age of patients, because the Nolla stage is a 
mean of the age formations [11] not a rule, so the 
AT may have affected the tooth formation in    
the cases in which it was not carried out near the 
age. Possibly, the main limitation of                  
this case series was the limitations of       
panoramic radiographs (inherent artifacts and 
distortion in the image), however, this type of 
radiograph is the most adequate for the          
age of the studied patients, as well as presents a 
general overview of teeth and supporting 
structures.  
 

4. CONCLUSION 
 
This paper discussed dental radiographic 
alterations in five patients undergoing AT and 
patients showed: agenesis, microdontia and root 
anomalies. However, when the age of teeth 
formation was considered, only root 
malformations in inferior teeth in case 2, 
microdontia in case 3, premolars agenesis in 
case 3 and third molars agenesis in cases 1 and 
2 was a direct effect of AT, because the therapy 
was being carried out in age of teeth formation. 
On the other hand, the other alterations, root 
malformations in case 3, microdontia in case 4 
and third molars agenesis in case 3, 4 and 5 can 
be indirect effect of AT or caused by other 
external factors, because these teeth is not in 
formation when the AT was done. However, we 
should also keep in mind that a variation in the 
age of teeth formation is also a possibility. In 
such way, we suggest that future studies 
consider the age of teeth formation during the 
use of AT. 
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