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ABSTRACT

Tetralogy of Fallot is the most prevalent cyanotic congenital heart disease and it has a high mortality rate. The aim of this article was to 
provide a clinical case, describing the dental treatment of an infant patient with tetralogy of Fallot done at a hospital. The patient was a 
7-year-old male, lived in a rural area with no previous diagnosis of this cardiopathy when he was attended to by a multidisciplinary team 
at University Hospital Ana Bezerra, at Santa Cruz, Northern Rio Grande, Brazil. After his medical appointment, the patient received 
a visit from the dental resident in Mother-Infant Health in his hospital room. During the dental exam, multiple carious lesions were 
found and there was an urgent need to reduce the risk of dental infection before the patient underwent heart surgery. The treatment 
started with a preventive approach, including oral hygiene instruction and behavior management. The treatment was completed using 
the atraumatic restorative technique, and a root tip was extracted. Antibiotic prophylaxis was administered before the extraction to 
minimize the risk of infectious endocarditis. After the dental treatment, the multidisciplinary team referred the patient for surgery to 
address the tetralogy of Fallot. The integration between the multidisciplinary residency and the medical team was important to reduce 
the risks of infectious endocarditis during the dental treatment, aiming to provide integral care to this patient. 

Indexing terms: Congenital heart disease. Hospital dental team. Pediatric Dentistry. Tetralogy of Fallot.

RESUMO

A tetralogia de Fallot é a cardiopatia cianótica congênita mais prevalente, e apresenta alta mortalidade. O objetivo do presente artigo 
foi descrever um caso clínico de atendimento odontológico de paciente infantil com tetralogia de Fallot em ambiente hospitalar. O 
paciente de 7 anos de idade, sexo masculino, morador da zona rural, não possuía o diagnóstico da cardiopatia quando buscou o 
serviço e foi atendido pela equipe multidisciplinar do Hospital Universitário Ana Bezerra, em Santa Cruz, Rio Grande do Norte, Brasil. O 
paciente, após atendimento médico, recebeu no leito da enfermaria do hospital a visita do cirurgião-dentista residente na Residência 
Multiprofissional em Saúde Materno-Infantil. Após avaliação bucal, verificou-se múltiplas lesões de cárie, e necessidade de tratamento 
odontológico urgente para redução de risco do foco infeccioso, previamente ao procedimento cirúrgico da cardiopatia. O tratamento 
iniciou pela abordagem preventiva, com orientações de higiene oral e condicionamento psicológico, e em seguida foi feito tratamento 
restaurador, pela técnica restauradora atraumática e extração de um fragmento radicular. A profilaxia antibiótica foi realizada antes 
da extração, para minimizar o risco de endocardite bacteriana. Após o atendimento odontológico, o paciente foi encaminhado pela 
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equipe multidisciplinar para a abordagem cirúrgica da tetralogia de Fallot. A integração da residência multiprofissional com a equipe 
médica foi importante para a redução de riscos de endocardite bacteriana durante os procedimentos odontológicos, visando uma 
atenção integral ao paciente.

Termos de indexação: Cardiopatias congênitas. Equipe hospitalar de Odontologia. Odontopediatria. Tetralogia de Fallot.

INTRODUCTION

Tetralogy of Fallot is the most common cyanotic congenital heart condition. Its prevalence in children is about 
2 per 10,000 and it represents 10% of all coronary heart diseases [1,2]. Tetralogy of Fallot has four main characteristics: 
ventricular septal defect, pulmonary valve stenosis, a misplaced aorta and a thickened right ventricular wall [2-5].

The anatomical defects decrease the amount of oxygen in the blood, leading to cyanosis, polycythemia and 
hypoxia [2]. Heart surgery can normalize the cardiovascular physiology and decrease the secondary effects on the body 
[6]. Surgeries performed on infants between 3-11 months of age, result in a survival rate of 86% at age 36. For non-
surgical treatment, the mortality rate is 30% for children that are 2 years old and 50% for children that are 6 years old [7]. 

The most frequent intraoral findings in children with tetralogy of Fallot are cyanosis in the mucosa, tongue and 
gingiva, along with stomatitis, delayed tooth eruption, agenesis, enamel hypoplasia and increased caries risk [2,8-10]. The 
dental management of the patient varies according to their age and their overall health. 

There aren’t many published cases about dental treatment of patients diagnosed with tetralogy of Fallot [2,9-12]. 
The goal of this article is to provide guidance for clinicians by describing the dental treatment of a pediatric patient with 
tetralogy of Fallot performed in a hospital setting.

CASE REPORT

Patient was 7 years old, male, white and came with his parents to the pediatric emergency department of Ana 
Bezerra University Hospital in Santa Cruz (North Rio Grande), Brazil. The patient lived in a rural area that didn’t have 
dental services nearby. The patient came to the hospital with labored breathing, productive cough, fever and cyanosis in 

Figure 1. Thoracic radiograph.
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his extremities. His parents reported that their child had had trouble breathing in the past, but due to the difficult access 
to medical care they treated the child with palliative care at home. During the clinical exam, the doctors discovered the 
presence of a ventricular murmur, a holosystolic murmur and digital clubbing. The doctors suspected that the child could 
have a cardiac condition, so they ordered a thoracic radiograph (figure 1) and an electrocardiogram. The result of these 
tests and the information gathered during the clinical exam lead the medical team to come up with the diagnosis of 
tetralogy of Fallot. The parents were informed about the diagnosis and that the child would need to undergo surgery. 

Because Ana Bezerra University Hospital was not equipped to provide adequate care for this condition, the 
patient was referred to another hospital for his cardiac surgery. The medical team recommended inpatient monitoring 
and preparation at Ana Bezerra University Hospital until the transfer occurred. 

A dental resident from a multi-professional residency in mother and infant care visited the patient in the hospital 
and learned that he had never had a dental visit before. His parents stated how difficult it was for them to have access 
to medical and dental care because of their socioeconomic situation which limited their access to transportation to 
the nearby hospitals and clinics. During this patient’s first dental appointment, the dental resident did a clinical and 
radiographic exam, gave oral hygiene instructions and helped the child feel comfortable by utilizing techniques like “tell-
show-do” [13] (figure 2). The child showed positive and receptive behavior during the visit and, at the end, received 
a bag with a toothbrush, toothpaste and floss.  During the dental exam, the resident found heavy dental plaque and 
generalized gingivitis. Additionally, there were decalcified white spot lesions in the majority of the cervical areas of his 
teeth and cavitated carious lesions in multiple teeth, especially his primary molars. His first permanent molars were in 
occlusion and non-carious. Furthermore, a draining fistula, associated with an underlying dental abscess, was discovered 
on the buccal surface of the lower right primary second molar. 

The oral infection and the generalized gingival inflammation that the patient had could cause life threatening 
complications during the cardiac surgery. Since the patient was being closely monitored in his hospital bed, the dental 
team decided that the best and safest option was to make adaptations and provide the dental treatment while in the 
hospital bed. 

Figure 2. Patient’s first dental visit, done by a dental resident and performed bedside.
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During the first dental visit, nine primary tooth dental restorations were performed utilizing the atraumatic 
restorative technique (ART): upper right canine and first and second molars, upper left canine and second molar, lower 
left first and second molars, lower right canine and first molar. The caries were removed with a spoon excavator and the 
teeth were rinsed using a disposable plastic syringe with saline. The teeth were filled with a glass ionomer restorative 
material according to the manufacturer’s instructions (Vidrion® R, SS White Artigos Dentários Ltda., São Cristovão, RJ, 
Brasil) and covered with fluoride varnish (Fluorniz®, SS White Ltda., Artigos Dentários Ltda São Cristovão, RJ, Brasil) (figure 3A-C). 

The following day, a periapical radiograph of the lower right primary second molar  was taken (figure 4) and it was 
extracted. One hour before the surgery, the patient received a prophylactic dose of Amoxicillin (250mg/5mL) according to 
his weight. During the procedure, supplemental oxygen was available in case the patient had any trouble breathing. For 
the local anesthesia, topical Benzocaine 200mg/g (Benzotop®, DFL Industria e Comércio S/A, Rio de Janeiro, RJ, Brasil) was 
used and a right inferior alveolar nerve block was performed using one carpule of mepivacaine hydrochloride 3% without 
vasoconstrictor (MEPISV®, DFL Industria e Comércio S/A, Rio de Janeiro, RJ, Brasil). After the surgery, post-operative 
instructions were given to the parents.

Figure 3. A) Atraumatic restorative technique (ART) done on the upper left primary second molar. The carious tissue being removed with a spoon excavator; B) 

Tooth rinsed with a disposable plastic syringe and saline; C) Filling done using glass ionomer restorative material.

Figure 4. Periapical radiograph of a root tip of the lower right primary second molar. 
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The dental resident provided follow-up care after the dental surgery, visiting the patient each day to evaluate 
the healing process and reinforce oral hygiene instructions. After seven days, the surgical site had healed, the gingivitis 
had improved and the accumulation of dental plaque had decreased considerably. The patient was discharged from Ana 
Bezerra University Hospital and sent to the other hospital to undergo his heart surgery. The follow up after the heart 
surgery was to be provided by the multidisciplinary team back at Ana Bezerra University Hospital. 

During the treatment, the patient received respiratory physical therapy from the physical therapy residents. 
Moreover, all the drugs dispensed to the patient were closely monitored by the pharmacy resident. The resident nurses 
were fundamental in caring for the patient and helping to organize the area for the dental resident to deliver dental 
treatment in the patient’s hospital bed. Social worker and psychology residents worked closely with the patient’s family to 
integrate them into the hospital’s routine, guarantee their comfort and integral access to the medical treatment that the 
patient needed.  The multidisciplinary team worked together to facilitate the referral of this patient to the hospital where 
he had the heart surgery and arrange for the future follow-up care. 

DISCUSSION

The clinical case presented in this article is a rare example of a seven-year-old child with tetralogy of Fallot who 
had survived without diagnosis or cardiac surgery. The lack of appropriate diagnosis and treatment leads to high mortality 
rates during childhood. Only 2% of untreated patients survive beyond four years of age and they rarely survive past the 
age of seven [14]. Therefore, when heart surgery is indicated, it should be performed as early \as possible [3,7]. Consistent 
with the case presented, tetralogy of Fallot is more prevalent in males [8,12]. 

Studies have shown that patients with congenital cardiac disease have higher rates of poor oral hygiene. They 
also have higher rates of decayed, missing or filled teeth, along with a higher number of teeth in need of endodontic 
therapy [2,8,10,15]. The literature demonstrates that the frequent intake of medicine containing sugar can be part of 
the reason why this population has a higher caries risk compared to children without cardiac disease [16]. It is important 
to state that the patient described in this article didn’t take any antibiotics for his cardiac condition, because he hadn’t 
been previously diagnosed. Therefore, medication wasn’t a factor contributing to his caries. Moreover, studies have 
demonstrated that patients with cardiac disease are more prone to the colonization of bacteria that lead to gingival 
inflammation and are more likely to have increased incidence of dental plaque, calculus, gingivitis, gingival recession and 
periodontitis [9,16]. 

Because patients with cardiac disease have a tendency to have poorer oral health, it is paramount that they have 
a dental home and frequent follow-ups beginning from the first years of life [2]. The patient in this article had multiple 
carious lesions and part of the reason for this was the family’s difficulty in accessing a dental clinic or hospital because 
they lived in a remote area. This was a barrier even in a country like Brazil, where there is a universal health care system 
that provides comprehensive and free health care to the entire population and helps reduce the risk of preventable 
diseases like caries and periodontal disease [17]. 

The patient described in this article was going to undergo cardiac surgery, and because of that, eliminating all 
sources of infection was crucial. The literature states that using non-invasive and minimally invasive techniques to treat 
patients with cardiac disease can reduce the risk of systemic infection [11]. For this reason, it was decided to treat the 
carious teeth utilizing the Atraumatic Restorative Technique (ART). By treating his teeth, the chances of infection would 
decrease and also the likelihood of complications that could impact the his overall health [18]. 

When treating patients with a cardiac condition, the dentist needs to keep in mind that teeth with a considerable 
amount of decay that could more likely lead to a systemic infection should be extracted [15]. Endodontic treatment 
should only be considered in cases of permanent teeth with closed apices, straight canals and the ability to finish the 
treatment in one visit [2,9,10,15]. The patient discussed in this article needed to have one primary tooth extracted and 
didn’t have any permanent teeth in need of endodontic treatment. 
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It is important to consider that patients with cyanotic heart disease are considered at an increased risk for 
infective endocarditis according to the American Heart Association. Because of this, procedures that involve bleeding, 
manipulation of gingival tissue, manipulation of the periapical region of teeth, or perforation of the oral mucosa require 
antibiotic prophylaxis [19]. That is why, in the case described in the article, antibiotic prophylaxis was given prior to the 
dental extraction. 

Psychological stress has the potential to cause harm to patients with cardiac disease. It is recommended to treat 
these patients in a low stress environment and, if necessary, use sedation [11]. In the case described in this article, the 
patient’s receptive behavior allowed the use of non-pharmacological management techniques to effectively and safely 
perform his dental treatment.  

It is important to highlight that the multidisciplinary team approach benefits not only the patient, but it also 
allows for the integration of the different specialties of the team. This helps accomplish one of the fundamental principles 
of the Universal Health Care System which is a wholeness approach to providing care [20]. 

CONCLUSION

It is paramount that patients with cardiac disease receive comprehensive medical and dental care for their 
condition. The integration between the different health professionals in the multidisciplinary residency was of fundamental 
importance in providing the necessary care for this patient with tetralogy of Fallot. 
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