
Review article

Brazilian dental consensus on dental management in

hematopoietic stem cell transplantation − Part I −

pre-HSCT

Maria Elvira Pizzigati Correa a, Fabiana Caramori Noal Granzotto b,
Lara Maria Alencar Ramos Innocentini c, Thiago de Carvalho Reis d,
Emilze Mafra de Lima e, Renata de Freitas Varanda e,
Paulo S�ergio da Silva Santos f, Luiz Alberto Valente Soares Junior g,
Leticia Mello Bezinelli h, Fernanda de Paula Eduardo h, Walmyr Ribeiro Melo i,
H�eliton Spíndola Antunes j, Leandro Dorigan De Macedo c,d,*
aDental Ambulatory, Hematology and Blood Transfusion Center, University of Campinas, Brazil
b Serviço de Odontologia Hospitalar do Hospital Regina, Novo Hamburgo, Rio Grande do Sul, Brazil
c Serviço de Odontologia e Estomatologia do Hospital das Clínicas da Faculdade de Medicina de Ribeir~ao Preto, Brazil
d Faculdade de Medicina de Ribeir~ao Preto-USP, Brazil
e Serviço de Odontologia do Hospital de Amor, Barretos, S~ao Paulo, Brazil
fDepartamento de Cirurgia, Estomatologia, Patologia e Radiologia da Faculdade de Odontologia de Bauru da Universidade

de S~ao Paulo, Bauru, S~ao Paulo, Brazil
gDivis~ao de Odontologia Instituto Central, Hospital das Clínicas da Faculdade de Medicina-USP
hOdontologia Hospitalar − Hospital Israelita Albert Einstein, S~ao Paulo, Brazil
iHospital Samaritano Higien�opolis, S~ao Paulo, Brazil
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A B S T R A C T

The oral involvement in the Hematopoietic Stem Cell Transplantation is well described in

the literature. The goal of the dental treatment and management of the oral lesions related

to the HSCT is to reduce the harm caused by preexisting oral infection or even the worsen-

ing of oral acute/chronic GVHD and late effects. The aim of this guideline was to discuss

the dental management of patients subjected to HSCT, considering three phases of the

HSCT: pre-HSCT, acute phase, and late phase. The literature published from 2010 to 2020

was reviewed in order to identify dental interventions in this patient population. The

selected papers were divided into three groups: pre-HSCT, acute and late, and were

reviewed by the SBTMO Dental Committee’s members. When necessary, an expertise opin-

ion was considered for better translating the guideline recommendations to our population

dental characteristics. This manuscript focused on the pre-HSCT dental management. The

objective of the pre-HSCT dental management is to identify possible dental situations that
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can worsening during the acute phase after the HSCT. Each guideline recommendations

weremade considering the Dentistry Specialties. The clinical consensus on dental manage-

ment prior to HSCT provides professional health caregivers with clinical setting-specific

information to help with the management of dental problems in patients to be subjected to

HSCT.

� 2023 Associação Brasileira de Hematologia, Hemoterapia e Terapia Celular. Published by

Elsevier España, S.L.U. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

HSCT-related oral complications is recognized in the litera-

ture and is estimated to be present in about 80% of patients

undergoing this therapeutic modality.1-4 These oral complica-

tions can directly impact complications and the patient’s

quality of life during HSCT.4-9

The management of the oral cavity in patients undergoing

HSCT is of utmost importance.5,10 This management can be

subdivided into three stages; pre-HSCT; during HSCT, and late

phase of HSCT.5 Each phase has specific characteristics in

terms of oral complications and oral management. Thus, the

importance of pre-existing oral infections in the pre-HSCT

phase, the oral assessment during oral complications in the

initial phase, and the diagnosis and management of chronic

oral oral/dental complications in the late phase have been

discussed.5,10

In the light of the reports, a group of oral medicine experts

was invited by the Brazilian Society of Cellular Therapy and

Bone Marrow Transplantation (SBTMO) to develop a guideline

for HSCT patients’ dental care, taking into consideration the

oral health characteristics of the Brazilian population.

Therefore, this is the first in a series of 3 articles that will

discuss the dental management of the HSCT population.

These manuscripts intend to provide continuing education to

fellow dental surgeons on this specific area of care and, con-

sequently, to facilitate HSCT patient’s access to dental care.

Objective

The aim of this positioning manuscript was to provide recom-

mendations by the Dental Committee of the Brazilian Society

of Bone Cell Transplantation (SBTMO) for basic oral health-

care and dental treatment for patients undergoing the HSCT.

This article intends to detail the specific management

guideline of various dental conditions that should be consid-

ered before the HSCT.

Reviewmethods

A narrative review was conducted on the database MEDLINE/

PubMed and Embase. The primary outcome was to retrieve

original data on relevant articles containing dental protocols

in patients undergoing the HSCT. All original studies in

English, Spanish or Portuguese assessing oral health, oral

complications and dental procedures in adult and pediatric

patients subjected to HSCT were reviewed by the group of

oral medicine experts. Manuscripts written in different lan-

guages other than the ones mentioned above, conference

abstracts, case reports, and articles including solid tumors

were excluded.

The panel of experts reviewed the selected articles and

then discussed the most important aspects involving oral

health through virtual meetings. Thus, the recommendations

in these 3 steps guide was obtained based on literature data

and on the experts’ clinical experience.

The articles and the experts were divided into three

groups:1. Oral care before HSCT (oral preparation for HSCT); 2.

Oral care during HSCT (until neutrophil engraftment) and 3.

Special topics on oral health.

For this first article, the search strategy combined all key

terms for HSCT, including the key terms separately or in com-

bination: management, dental, oral, tooth, procedures, pro-

phylaxis and surgery, health, Brazil, infection, submucosal

scaling, periodontal and dentoalveolar surgery, endodontic,

restorative, and orthodontic treatment published from the

period of January 2010 to December of 2020 (Figure 1).

Review/results

General consideration

The objective of pre-HSCT dental management is to minimize

risks of dental origin infections that may increase the

patient’s morbidity, during the first 100 days of HSCT.11-13 It is

important to establish good communication between the

transplant team and the dental group for the patient’s best

care. Dental treatment planning requires that the dentist

(oral medicine) understands the basic principles of the

Figure 1 –Flowchart of the study.
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diseases that lead to HSCT and the different treatment proto-

cols involved in patient’s care (Figures 2 and 3).5

Ideally, an initial dental appointment should be scheduled

as sooner as possible to allow sufficient time for the dental

treatment needed and to give time for tissues to heal after

surgical procedure, preferably with a healing period of 2 to 3

weeks after the completion of the dental treatment

(Figure 2).5,14 Previous dental assessment is indispensable

regardless the time available for transplantation.

In mouth preparation, the resolution of infection foci must

be prioritized. The indication of a surgical procedure out of

the ideal time for healing should be discussed according to

each case. Nevertheless, time constraints and patient�s medi-

cal condition may require modification of the dental treat-

ment plan (Figure 3).5,15,16

Elective additional dental needs identified in pre-HSCT

examination should be postponed to when the patient’s over-

all health status allows it.5

Special considerations

Laboratory tests, such as blood count and platelets count,

should be performed before dental treatment, mostly if the

patient was underdoing any treatment that could increase

Figure 2 –Flowchart for initial dental appointment.

Figure 3 –Flowchart for proposing a dental treatment plan before HSCT.

Abbreviations: ATB- antibiotic.
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the risk of bleeding or the risk of systemic and/or local infec-

tion. Other blood exam such coagulation screening should be

performed in those patients which may present coagulation

disorders.17

Antibiotic prophylaxis (AP), antibiotic treatment (AT), and

the dental treatment plan need to be carefully discussed

between the medical, dental, and multidisciplinary team

before the dental treatment. The discussion should consider

the underlying disease status, the current patient’s immune

status, and the risk of the dental procedure for local or sys-

temic infection.13,17,18 (Table 1)

Dental management

1 − Basic oral care

The maintenance of oral hygiene, through tooth brushing,

must be reinforced and maintained throughout the HSCT

period. It has been reported the beneficial effect of chlorhexi-

dine mouthwash use in association with tooth brushing on

the reduction of gingival inflammation.19,20 Therefore, chlor-

hexidine mouth wash should be recommended as an auxiliar

therapy in periodontal treatment.20,21 Chlorhexidine can also

be recommended for biofilm control for those patients who

present exposed necrotic bone.19,22

The anticariogenic benefits of fluoride therapy is well

documented in the literature.23 Compromised oral health,

high caries risk, alteration of caries-related factors, and dys-

biosis of oral microbiota were related to cancer treatment in

children24 and in patients who underwent HSCT.25-27 These

findings may be critical to the development of strategies for

personalized preventive management of dental caries for this

patient population.24

2 − Dental assessment

2.1 − Periodontal treatment − the presence of periodontal dis-

ease has been considered a risk condition for local and sys-

temic infection and local bleeding complications in the first

100 days of HSCT.28-31 It is important to establish a routine

periodontal screening in order to facilitate the treatment

planning as well as the periodontal follow-up in this patient

population.29 In this article, Periodontal Screening &

Recording (PSR)32 was used as a guidance method for com-

prehensive periodontal assessment. The recommendations

for periodontal management based on the PSR criteria, the

risk for local or systemic complication of the previous peri-

odontal condition to the initial phase of the HSCT, and the

timing for its execution and tissue healing were detailed in

Table 1.

2.2 − Caries treatment −restorative treatment usually does

not represent a risk of complication for these patients.

Extensive dental caries with potential endodontic involve-

ment can represent a risk for pulpitis and infection.13,33

Some dental conditions, such sharper broken dental crown,

can represent risk for mucosal injury mostly during the

mucositis period. These situations should be managed

before the HSCT (Table 1).

2.3 − Exodontia − dental extraction represents risk of local/

systemic infection and bleeding. As well as in all invasive

dental treatment, special concern about the risk of infection

and bleeding must be part of the dental assessment plan

andmust be discussed with themedical team. Proper atten-

tion should be devoted to those patients who present risk of

developing osteonecrosis of the jaw regarding the use of

antibiotics prophylaxis.34-36 Other clinical situations, such

as residual root, which require invasive approaches are

detailed in Table 1.

2.4 − Third Molar − third molar extraction can present a high

incidence of complications37 that might impair the HSCT

schedule. In this guideline, third molar extraction was rec-

ommended for symptomatic non-erupted and semi-

erupted third molar or for those patients at high risk of

developing chronic GVHD. It is mandatory to consider the

timing for complete wound healing before the HSCT condi-

tioning regimen initiation. If there is not available healing

time, consider non-invasive management. (Table 1)

2.5 - Endodontic treatment − due to the different endodontic

treatment needs and the uncertainty of the time required

for apical sterilization, there is a discussion on the literature

focusing on the risk of acute infection reactivation during

the immunosuppression period of HSCT.13,33 In this guide-

line, the recommendation for endodontic treatment took

into consideration the presence of signs or symptoms of

infection and, within the required timeframe for the HSCT

initiation. (Table 1)

2.6 - Orthodontic appliance − orthodontic appliances can

impair the oral basic care and raise the risk of mucosal

harm, mostly during the oral mucositis period.38 In this

guideline, the recommendation is to avoid the use of

removable appliances and withdraw the fixed orthodontic

apparatus before the initiation of the conditioning regimen

up to day 100 of the HSCT (Table 1).

2.7 − Children Patients − for the pediatric HSCT population,

the dental planning should take into consideration the

same rationale described above in terms of basic oral care,

good relationship between the medical and dental team,

and dental management strategies. However, the recom-

mendation for oral hygiene, including toothbrushing tech-

nique and mouthwash, should be personalized based on

the children age and the motor coordination.39-43 The den-

tal approach for deciduous teeth must consider the degree

of the deciduous root resorption and the degree of the per-

manent root growth (Table1).40

Discussion and conclusion

The development of a guideline of dental care addressed to

patients to be subjected to HSCT, aligned with the population

characteristics of oral health in our country, provides tools to

general dentists and oral medicine professionals in providing

a safe dental treatment to this particular group of patients.

The last oral health survey conducted by the Brazilian Min-

istry of Health44 showed that periodontal disease, as well as

dental caries, are the oral infections of the highest prevalence

and incidence in our population. These findings have been

observed since childhood and are perpetuated into adult-

hood, probably being responsible for the high incidence of

edentulous adults (>60 years) in Brazil.44
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Table 1 – Oral pre-HSCT conditions, classification of risk of local and systemic complications due to previous dental conditions and Dental Treatment recommendation.

Dental Condition
Specific Condition

Classification for local or
systemic complication
related to previous oral
condition

Treatment recommendation Recommendations for dental
management

Chronic Periodontal Disease:

PSR(Periodontal Screening &

Recording)

0 − (WHO periodontal color band): during

probing the color band still visible at the

gingival sulcus

. No calculus or defective margin

. Healthy gingival tissue with no bleeding

at probing

Low Oral Hygiene Instructions (OHI) No special recommendations

*In the absence of theWHO periodontal

prob it must be used another method

that allows periodontal examination

following the same principles pre-

sented in PSR index.

1 - Color band still completely visible at

the sextant deeper gingival sulcus

. No calculus or defective margin with

restoration

. Bleeding at probing

Low OHI + Prophylaxis

Removal of the bacterial plaque (including

subgingival plaque)

No special recommendations

2 - Color band still completely visible at

the sextant deeper gingival sulcus

. Supra- or subgingival calculus

and/or

. Defective margin with restoration

Low Root surface debridement

(Removal of granulation tissue and supra-

and subgingival calculus)

. Removal of retentive areas

. Ideal time of 1 week for transplantation

In case of subgingival scraping and/or

potential gingival lesion:

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

3 - Color band partially visible

Pockets 3.5 − 5.5 mm

Moderate . Complete Periodontal Exam

. OHI + Root surface debridement

. Ideal time of 2 weeks for transplantation,

at least 1 week *

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

4 − Color band completely invisible

Pockets: > 5.5 mm − consider 6.0 mm

High . OHI + Root surface debridement

. Complex treatment or difficulty of peri-

odontal decontamination − indicate

extraction at pre-transplantation

. Ideal time of 2 weeks for transplantation,

at least 1 week*

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

Acute Periodontal Disease Periodontal abscess

Symptoms like pain and sings like tender-

ness of the gingiva, swelling, presence of

an ovoid elevation in the gingiva along

the lateral part of the root, suppuration

on probing, deep periodontal pocket (7.3

−9.3 mm), bleeding on probing, and

increased tooth mobility. Bone loss was

normally observed in the radiographic

examination.

High . This condition must be solved before

transplantation. Subgingival irritant fac-

tor removal and antibiotic therapy.

. Tooth extraction if the mobility was

greater or equal than grade III and/or

periodontal pocket was deeper than

6mm.

. Ideal time of 2 weeks for transplantation,

at least 1 week*

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

Necrotizing periodontal disease

.Intraoral findings are necrosis and ulcer

in the interdental papilla, gingival

bleeding, pain, pseudomembrane for-

mation, and halitosis.

High . Debridement and antibiotic therapy

before the transplantation.

. Periodontal status must be observed for

therapeutic decision

. Ideal time of 2 weeks for transplantation,

at least 1 week*

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

3
6
2
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Table 1 (continued)

Dental Condition
Specific Condition

Classification for local or
systemic complication
related to previous oral
condition

Treatment recommendation Recommendations for dental
management

Extraoral signs included adenopathy

and/or fever.

Endo-Perio

. Presence of a periodontal pocket reach-

ing or close to the apex combined with

absence of pulp vitality.

High . Tooth extraction

. Ideal time of 2 weeks for transplantation,

at least 1 week

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

Dental caries Caries with no pulp involvement

Shallow cavity with no risk of pulp expo-

sure during restorative treatment and

with no symptomatology

Low . Definite restorative treatment whenever

possible

. Atraumatic restorative treatment if there

is no time for definite treatment

. Follow-up

No special recommendations

Caries with pulp involvement, and

appropriate tooth structure

Consider irreversible pulpitis and deep

caries at risk of exposure during

treatment

High . If there is enough time for HSCT: end-

odontic treatment and restoration or

extraction.

. If there is not enough time: consider pro-

visional curative treatment or extraction

. Follow-up

In case of extraction:

. Check blood count

. Discuss the need for prophylaxis/ATB

therapy

Caries with pulp involvement, no appro-

priate tooth structure

High . Tooth extraction

- If there is not enough time or no clinical

condition for extraction

-endodontic curative treatment

- follow-up

In case of extraction:

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

Dental conditions that present risk for mucosal trauma High for local complication . Temporary or definite resolution of the

condition depending on available time

. In case of bloody procedure:

. check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

Third molar Asymptomatic partially erupted tooth Low . Periodontal assessment (see periodontal

criteria)

. Careful hygiene of the pericoronal hood.

In case of bloody procedure:

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

Symptomatic partially erupted tooth High . Periodontal assessment (see periodontal

criteria)

.If there is time for healing (14 days):

.Orpeculotomy or extraction

. If there is no time for healing: local

cleaning using chlorhexidine

0.12% + discuss antibiotic therapy *

In case of bloody procedure:

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

Impacted tooth with no radiographic

lesion

Low . Maintenance/ observation . No recommendations

h
e
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a
t
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l
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s
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e
l
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Table 1 (continued)

Dental Condition
Specific Condition

Classification for local or
systemic complication
related to previous oral
condition

Treatment recommendation Recommendations for dental
management

Endodontic Problem Incomplete endodontic treatment with no

symptoms or radiographic signs

Low . Follow-up . No recommendations

Acute periapical infection (periapical

abscess)

High . Consider the possibilities of periapical

infection control: extraction or end-

odontic treatment

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

Chronic periapical change (radiographic

lesion with no symptoms during per-

cussion)

Low . Tooth with endodontic treatment:

- clinical follow-up

. Tooth with no endodontic treatment

- depending on sufficient time until HSCT

and on the possibility of resolution of

the periapical picture: endodontic treat-

ment; intracanal medication therapy,

extraction

*Important to exclude other changes that

may simulate periapical lesion

. In case of extraction:

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

Residual roots Asymptomatic roots and no periapical

lesion

Low -Extraction*, or clinical follow-up if there

is no sufficient time until HSCT.

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

Roots with percussion symptoms and/or

with periapical lesion

High -Extraction . Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

Orthodontic appliance High (oral mucositis) . Mandatory removal

The maintenance of fixed retainers, away

from the oral mucosa and in patients

with good hygiene can be discussed

. No recommendations

Dental pediatrics Teeth in physiological exfoliation High

(If thrombocytopenia other-

wise moderate risk)

-Deciduous teeth with more than 2/3 of

reabsorbed root and grade 3 mobility

must be extracted

. If there is enough time: extraction

. If there is not enough time: follow-up

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

Deciduous teeth with endodontic treat-

ment and symptomatic, or with mobil-

ity, or with radiographic lesions

High - Extraction

.If there is not enough time: treatment

with local care and use of antibiotic

therapy

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

Deciduous teeth with pulpar and/or

periapical involvement

High -Extraction

. If there is not enough time: treatment

with local care and use of antibiotic

therapy

. Check blood count (platelet count)

. Check coagulogram if necessary

. Discuss the need for prophylaxis/ATB

therapy

3
6
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The impact of pre-HSCT dental treatment on the early phase

events of HSCT, such as oral mucositis, is not well determined

in the literature. However, it is common sense that oral cavity

preparation, as well as the removal of infectious foci, should

be performed in these patients to decrease the risk of devel-

oping local and/or systemic infections of odontogenic

origin.5,6

A study carried out in a Brazilian tertiary service found a

high incidence of periodontal (33%) and endodontic (15%) foci,

and active caries (27%) in pre-transplant patients. In the same

study, oral diseases and poor oral health indices were more

frequent in children and young people with chronic onco-

hematologic diseases. About 50% of these patients showed

some necessity for dental intervention before HSCT.45 These

findings have been corroborated by studies published in the

literature.16,46,47

In Brazil, not every Bone Marrow Transplant Services have

a dentist as a member of the multidisciplinary team. In these

situations, patients need to be evaluated by dentists working

in public dental services or in private practices, where the

professionals may not be familiar with the particularities of

dental care for this specific group of patients. This guideline

was written taking into consideration the characteristics of

oral health described in the Brazilian Oral Health Survey44

and themost frequent dental conditions observed in the clini-

cal routine of the Dentistry services of the Transplant Centers

in Brazil.

The details of the procedures described here considered

the general health conditions of the patient and the time

between the end of the dental treatment and the beginning of

the HSCT emphasizing the importance of the close work

between the dentist and the multidisciplinary team. We hope

to facilitate the patient’s access to safe and effective dental

treatment.

Statement of clinical relevance

The complications in the oral cavity may increase mortality

and morbidity in the different phases of the hematopoietic

stem cell transplantation. There is not a Brazilian guideline

that guides the work of dentists with patients subjected to

HSCT. This first part of the consensus offers guidance towards

pre-HSCT dental intervention.
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