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INTRODUCTION

	 Hematopoietic stem cell transplantation (HSCT) 
or bone marrow transplantation (BMT) has become an 
essential treatment for many patients with malignant 
and non-malignant haematological diseases, including 
acute and chronic leukaemia, aplastic anaemia, myelo-
dysplastic syndromes and lymphomas.1 Although BMT 
is an effective treatment modality for these patients, 
successful engraftment after BMT requires adequate 
immune-suppression of the recipient, which is accom-
plished with total body irradiation, chemotherapy or a 
combination of both. Their immune-suppressed status 

makes the patients more susceptible to infection, re-
sulting in an increased risk of infectious complications, 
including the development of severe septicaemia that 
may be life-threatening.1,2

	 Oral cavity is a potential site of such infectious 
complications in patients receiving BMT therapy, be-
cause it is an important port of entry for agents that 
can cause systemic infections.3 To prevent these oral 
complications, pre-transplant comprehensive oral care 
has been incorporated into the preparatory steps for 
patients scheduled to receive BMT therapy. This ap-
proach is supported by the National Institute of Health 
consensus statement on oral complications of cancer 
therapy, which states, “Dental foci are potential sources 
of systemic infections that need to be eliminated before 
commencement of anticancer therapy”. Therefore, to 
prevent significant morbidity, all sources of potential 
infection should be treated appropriately and the dentist 
should know the protocol for treating such patients.1-3
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ABSTRACT

	 Bone marrow transplant (BMT) provides a chance to life for the patients with end-stage diseases 
like leukaemia, aplastic anaemia etc. The success of the transplantation procedure depends on the 
immune reactivity of the recipient patient, which may trigger the rejection. The aim of the present 
study was, to find out dental treatment needs in patients before BMT in Children’s Hospital, Pakistan 
Institute of Medical Sciences (PIMS, Shaheed Zulfiqar Ali Bhutto Medical University) Islamabad, and 
also to make the dentists aware of the special needs of BMT patients, the specific medication and the 
necessity of an effective dental treatment. It was retrospective study done on 44 children who required 
BMT and were referred from oncology department of Children’s hospital. Data of patients were taken 
from the hospital records. The age of patients ranged from 01-12 years with mean of 4.69± 2.5 years. 
Out of total 44 patients, 12 were females and 32 were males. The difference in ratio between male and 
female patients is statistically significant (P<0.01). Patients were divided into 2 groups of 1-5 years 
and 6-12 years. The difference in ratio of males to females in age group of 1-5 years is also significant 
(P<0.01). Patients who required dental treatment before Bone Marrow Transplant were 29 (65.5%), 
while 15(34%) patients did not require any dental treatment. This difference is highly significant 
(P<0.05). More dental treatment was required in age group of 1-5 years old children as compared to 
group of 6-12 years old. Total 101 teeth were restored, 13 teeth were extracted and 19 fissure sealants 
were placed. None of the patient showed dental infection after bone marrow transplant, therefore the 
protocol of the pre-BMT dental treatment was helpful in minimizing infection during immune-sup-
pression period of post bone marrow transplantation.
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	 As the patient is confronting the terminal phase of 
sickness of an organ, the preventive and therapeutic 
dental conduct should be established in collaboration 
with the team who will perform the transplant. There 
should be a thorough examination of the oro-facial 
area, for early diagnosis and treatment of any infection/ 
problem which would need a surgical intervention in 
the immediate post-transplant phase. The prevention 
of infection is very important because first few weeks 
after the transplant surgery, the patient will have a 
low immunity due to the induction of the immune-sup-
pression drugs, which are required for the prevention 
of the graft’s rejection.4,5

	 Hemopoietic Stem Cell Transplantation is the 
transplantation of multi-potent hematopoietic stem 
cells, usually derived from bone marrow, peripheral 
blood, or umbilical cord blood. Specific oral complica-
tions can be correlated with phases of HSCT.1,6-9

	 Most of the principles of dental and oral care be-
fore the transplant are similar to those for paediatric 
cancer patient except for 2 differences.10 The two major 
differences are: 1) in BMT, the patient receives all the 
chemotherapy and/or total body irradiation in just a 
few days before the transplant, and 2) there will be 
prolonged immune-suppression following the trans-
plant. Elective dentistry will need to be postponed 
until immunological recovery has occurred at least 100 
days following HCT.5,6 Therefore, all dental treatment 
should be completed before the patient becomes immune 
suppressed.

	 It is preferable to avoid any post-transplant dental 
treatment for 6 months, due to fatigue in the patient, 
drugs interaction and side effects of the drugs ad-
ministered during the post-transplant treatment. As 
BMT may cause leucopenia or thrombocytopenia, the 
patient is in general prone to infection, bleeding and 
delayed healing. The dental treatment should focus on 
providing an optimal oral health to the patient before 
the surgical intervention.

	 Objectives of dental and oral care before the start 
of bone marrow transplant (BMT) are:4,5

1	 To identify and to eliminate the existing sources 
of infection in the oral cavity.

2	 To communicate with the oncology team regarding 
the patient’s oral health status, plan and timing of 
treatment.

3	 To educate the patient and the parents about the 
oral care importance to minimize oral problems 
before, during and after treatment.

	 Dental management before transplant – prophy-
lactic and therapeutic treatment.

	 Dental history review should include fluoride ex-
posure, habits, trauma, symptomatic teeth, previous 
dental care, preventive dental treatment, oral hygiene 
and diet assessment.10

	 Oral hygiene includes brushing of the teeth and 
tongue two to three times daily with regular soft nylon 
brush or electric toothbrush, regardless of the haema-
tological status.10-13 Ultrasonic brushes and dental floss 
should be allowed only, if the patient is properly trained.6 
Patients with poor oral hygiene and/or periodontal 
disease may use chlorhexidine rinses daily until the 
tissue health improves.14 The high alcohol content of 
commercially available chlorhexidine mouthwash may 
cause discomfort and dehydrate the tissues in patients 
with mucositis; thus, an alcohol-free chlorhexidine 
solution is indicated in this situation.

	 In patients with good oral hygiene, a special empha-
sis should be laid on the education for dental health. 
In patients with a poor oral hygiene and who are not 
motivated to improve their oral health level, extraction 
of carious and periodontally involved teeth should be 
performed.

	 Dental management of the patient before an organ 
transplantation may be summarized as follows.7-10,15 1. 
Initial consultation of the patient’s physician, in order 
to discuss the current medical state of the patient, the 
laboratory blood tests and prescription of the antibiotic 
prophylaxis or other drugs. 2. Conduct complete series 
of radiographs for the dentate patients.16 3. Attentive 
oro-maxilo-facial examination, considering the potential 
development of the malignancies at this level. 4. Patient 
should be instructed for self-oral care, both by the in-
dividualization of the dental brushing technique. The 
parents of the paediatric patients should be instructed 
to supervise oral hygiene of their children. 5. Prescribe 
fluoridated toothpastes and perform topical fluoridation 
with custom fluoride trays, in case of multiple dental 
caries. 6. Diet counselling. 7. Remove the microbial 
dental plaque by scaling/curettage after giving the 
antibiotic prophylaxis and advise plaque control tech-
niques. 8. Use chlorhexidine 0.12% mouthwash, which 
may be beneficial as antimicrobial by rinsing before 
any dental procedures. 9. Try to maintain the teeth by 
endodontic treatment (preferred over extraction). 10. 
Restoration of carious teeth with favourable prognosis. 
11. Extraction is indicated in non restorable or the 
teeth with poor prognosis, periodontally involved teeth 
with > 5-6 mm deeper pockets, teeth with furcation 
involvement or endo-periodontal lesions, very deep or 
extensive carious teeth, teeth with periapical lesions 
and teeth requiring RCT with uncertain prognosis. Use 
suturing techniques and haemostatic agents in order to 
ensure the haemostasis after extraction. 12. Use pain 
management with Acetaminophen (Paracetamol, Ty-
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lenol) in adjusted doses. The administration of Aspirin 
should be avoided, because it increases the bleeding 
potential. 13. Prescribe antibiotics after consultation 
with physician of the patient. Antibiotics (erythromycin 
and clarithromycin), azole anti-fungals (ketoconazole, 
fluconazole and itraconazole) and NSAIDs can alter the 
levels of cyclosporine and consequently can increase 
the levels in serum, rendering patients with a great-
er immnosuppresion. Co-trimoxazole, tetracyclines, 
aminoglycosides and quinolones increase the risk of 
nephrotoxicity.17

OBJECTIVES

	 The aim of the present study was to find out dental 
treatment needs in patients before bone marrow trans-
plant (BMT) which were to be operated in Children’s 
Hospital, PIMS (Shaheed Zulfiqar Ali Bhutto Medical 
University, Islamabad) and also to make the dentist 
aware of the special needs of BMT patients, the specific 
medication and the necessity of an effective dental 
treatment.

METHODOLOGY

	 It was a retrospective study done on children who 
were candidates for BMT therapy. Patients were re-
ferred during years 2010-13 from the oncology depart-
ment of Children’s Hospital, PIMS (Shaheed Zulfiqar Ali 
Bhutto Medical University, Islamabad). Only mentally 
normal patients who received BMT were included in the 
study. Patients in whom after dental treatment, BMT 
was not performed due to any reason or patients who 
had already received any radiation/chemotherapy, or 
were mentally retarded were excluded from the study. 
After approval of ethical committee of the hospital, 
forty four children who fulfilled the inclusion criteria 
were selected for the study. Data of the patients were 
taken from the hospital records of dental department 
of Children’s Hospital (PIMS).

	 Before BMT, the dental status of all patients was 
evaluated at the initial visit by one experienced den-
tist. The screening examination consisted of a clinical 
examination of the hard and soft oral tissues and 
periapical films for symptomatic teeth only. Bitewing 
radiographs were not taken for diagnosis of proximal 
caries. Dental foci were defined as caries, apical and 
marginal periodontitis.

	 Teeth with mild or moderate caries were restored 
and non restorable teeth were extracted. Fissure seal-
ants were placed in patients with high caries rate. All 
patients, including those without dental foci were given 
tooth brushing instructions to exfoliate dental plaque. 
After BMT follow ups for dental examination were done 
after one month, 03 months and 06 months. Demo-

graphic details, dental treatment provided and follow 
up were recorded in specially constructed Proformas. 
Data were entered in SPSS version 20 and analyzed. 
To compare any difference in treatment need in 2 age 
groups and in gender, t test was applied. The P value 
was set at < 0.05. It was also found out how many pa-
tients developed post BMT dental infection with and 
without prior dental treatment.

RESULTS

	 Forty four patients were included in the present 
study. The age of the patients ranged from one to twelve 
years with mean of 4.69± 2.5 years. Out of these 44 
patients, 12 (27.2 %) were females and 32 (72.8%) were 
males (Fig 1). The difference in ratio between male 
and female patient is statistically significant (P<0.01). 
Patients were divided into 2 groups of 1-5 years and 
6-12 years and none of the patients was in age of 9 or 
10 years (Table 1). The difference in ratio of males to 
females in age group of 1-5 years was also significant 
(P<0.01).

TABLE 1: TREATMENT NEEDS BEFORE BMT 
ACCORDING TO AGE GROUPS AND GENDER

Age Males Fe-
males

Treat-
ment 

required

Treat-
ment not 
required

1-5 years 24 4** 17 11*
6-12 years 8 8 12 4*
Total 32 12** 29 15**

P < 0.05*  P < 0.01**

TABLE 2: DENTAL PROCEDURES PERFORMED 
BEFORE BMT

Age Fillings Ext due to 
caries

FS HCV+

1-5 years 50 1 6 1
6-12 years 51 12 13 3
Total 101 13 19 4

P < 0.05*  P < 0.01**

TABLE 3: POST BMT DENTAL INFECTIONS

No. of 
patients

Post BMT Dental 
infection cases 

(%)
Cases of BMT 
without pre-den-
tal evaluation/ 
treatment

30 3 (10%)

Cases of BMT with 
pre- evaluation/
dental treatment

44 Nil (100%)
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	 Out of total 44 patients, 21 (47.7%) were referred to 
dental department in year 2012 (Fig 2). Only 03 patients 
(6.8%) were referred in year 2010. This difference is 
statistically significant (P<0.01).

	 Twenty nine patients (65.9%) required dental treat-
ment while 15(34%) did not require any dental treat-
ment before transplantation (Table 1). This difference 
is statistically significant (P<0.05). It was found that 
number of patients who required dental treatment were 
more in age group of 1-5 years as compared to group of 
6-12 years, although percentage of patients required 
dental treatment was more in age group of 6-12 years 
(Table 1). It was also observed that although the num-
ber of patients required dental treatment in age group 
of 6-12 years was less, but more dental treatment was 
required as compared to 1-5 years age group (Table 2). 
Total 101 teeth were restored. Non restorable 13 teeth 
were extracted and 19 fissure sealants were placed 
in 29 patients (Table 2). None of the patient received 
endodontic treatment.

	 Four patients were suffering from hepatitis C. One 
was in age group of 1-5 years and 03 were in age group 
of 6-12 years (Table 2).

	 Table 4 shows the summary of post dental infection 
with and without pre-dental evaluation or treatment. 
During 2008-09, total 30 patients received BMT with-
out prior dental evaluation and treatment and 03 
(10%) cases suffered post BMT dental infection, while 
no post BMT dental infection was found in 44 cases, 
which were treated during 2010-13 with pre dental 
evaluation/treatment.

DISCUSSION

	 Oral cavity is highly susceptible to the effects of 
chemotherapy and radiation. It is the most frequently 
documented source of sepsis in the immune-suppressed 
cancer patients. For these reasons, early and definitive 
dental intervention, including comprehensive oral hy-
giene measures, reduce the risk for oral and associated 
systemic complications.6,7,14,18-21

	 Dental screening before BMT/ HSCT to identify 
and treat potential oral sources of infection has become 
standard care.19 The principal aim of screening is to 
reduce morbidity and mortality, which may arise from 
oral complications associated with BMT therapy during 
immune-suppression. The key to success in maintaining 
a healthy oral cavity during immune-suppression is 
patient compliance.

	 In literature review, it is suggested to perform all 
dental treatment in patients who are candidate for 
BMT.16-21 In present study dental treatment was pro-
vided to patients before BMT and none of them showed 
post BMT infection due to dental foci in 6 months period.

	 Few studies showed no difference of dental treat-
ment on post BMT infections. On comparison between 
patients with no dental foci or completed dental treat-
ment and those with dental foci or no dental interven-
tions, Yamagata found that the impact of dental foci on 
the occurrence of post-HSCT infections was not statis-
tically significant.22 He also suggested that intensive 
pre- HSCT dental treatment is not necessary. Similarly 
Toljanic reported that patients with chronic dental pa-
thology were safe to proceed with chemotherapy without 
dental intervention as the conversion of chronic dental 
disease to an acute state during chemotherapy occurs 
infrequently.23 Toljanic demonstrated that oncologic 
treatment outcomes were unaffected by acute exacer-
bations of non treated chronic disease, but majority of 
the patients in his study received only chemotherapy, 
which does not require the serious immune-suppression 
needed for HSCT therapy.23 These reports are in contrast 
to present study in which pre BMT dental treatment 

Fig 1: Gender distribution of patients

Fig 2: Year wise distribution of patients under gone BMT
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minimised the post BMT infection chances. Children’s 
Hospital (PIMS) record showed that before adapting 
the protocol of pre BMT dental management, the post 
BMT dental infection had developed in 10% of cases.

	 Not all previous studies have supported a need 
for pre- BMT/HSCT dental treatment. Melkos et al 
reported that there was no significant difference in the 
occurrence of infection originating from oral disease 
during and after HSCT therapy between patients, with 
and without pre- BMT/HSCT dental treatments.24

	 Chronic marginal periodontitis is the most common 
significant dental infection, which affects BMT/HSCT 
patients.25 A retrospective investigation reported that 
64% of patients with chronic periodontal disease had 
positive blood cultures and septicemia during the 
initial 100 days after BMT/HSCT.25 However, as little 
data are available about the effect of pre- BMT dental 
treatment for chronic periodontitis on the incidence of 
infectious complications, the treatment modality has 
varied from observing the affected teeth to removing 
a symptomatic teeth.25 Chronic marginal periodontitis 
was not found in the present study probably because 
this study was on paediatric patients, which suffer less 
periodontal problems as compared to adult patients.

	 In addition to the management of oral diseases, 
emphasis should be on regular instructions to the pa-
tients about oral care during immune suppression.26 
Therefore in present study, repeated verbal instructions 
on oral care were given to the patients and parents at 
every visit to minimize dental problems after BMT.

	 Vaughan found a significant increase in the fre-
quency of caries that can serve as nidus for infection in 
immune-compromised patients.27 Interestingly in the 
present study the frequency of caries was not more as 
compared to healthy children.

	 There are no studies to date that address the safety 
of performing pulp therapy in primary teeth prior to 
the initiation of chemotherapy and radiotherapy. Many 
clinicians prefer extraction to avoid pulpal infections 
during immune-suppression periods which can become 
life-threatening.6,20,21,28,29 Literature showed symptom-
atic non-vital permanent teeth should receive root 
canal treatment at least one week before initiation of 
chemotherapy to allow sufficient time to assess treat-
ment success and if that is not possible, extraction 
is indicated.33 The extraction should be followed by 
antibiotic therapy (penicillin or for penicillin-allergic 
patients, clindamycin) for about one week.33 Keeping 
in mind the recommendations of these studies, no 
endodontic therapy was performed in either primary 
or permanent teeth in the current study subjects.

CONCLUSIONS

	 Organ transplant recipients are growing in number 
and living longer, thus there is increasing demand for 
specialized dental treatment.

	 Effective dental treatment before BMT can play an 
important part in these patients lives by preventing 
serious infection.

	 Children’s Hospital (PIMS) is providing good dental 
care to paediatric patients before and after bone marrow 
transplantation. The dentists are working in complete 
coordination with the physicians of the patients when 
providing dental treatment.
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