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Abstract
Objective: Hematopoietic stem cells transplant (HSCT) requires being preceded by
chemotherapy and radiotherapy. The neutropenia and thrombocytopenia which follows may
be the possible cause of post-transplant complications. It is required that the patient
undergoing transplantation is eradicated of any possible infectious focus. Currently, a
uniform protocol for the oral management of these patients is unavailable.
Methods: The approach for the dental management of each patient was designed as a more
selective protocol, which was based on the type and size of lesions, symptomatology, and
the time available. The samples were divided into three groups, depending on the therapy
that was to be performed (selective protocol, radical protocol, and no treatment). The
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patients were monitored post-HSCT and all the systemic complications that occurred in the
first 30 days, 100 days, and 6 months were recorded.
Results: In the duration of four years, 159 patients were visited, while only 139 of these
underwent HSCT. No statistically significant differences were observed in the systemic
complications post HSCT among the three groups.
Conclusions: The results of the present study demonstrated that there was no difference
between radical dental management and a more conservative one in regard to the onset of
infectious complications post HSCT. The present study also aimed to provide a novel
approach for the oral management of these patients as the conditioning regimen followed
was less myeloablative compared to those followed in the past.
Keywords
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1. Introduction
Since the time it was introduced, hematopoietic stem cell transplantation (HSCT) has become
an essential treatment for several patients with malignant and non-malignant hematological
diseases, including acute and chronic leukemias, aplastic anemia, myelodysplastic syndromes, and
lymphomas [1-3].
In addition to the conditioning regimen, with chemotherapy and/or radiotherapy, the patients
undergoing HSCT receive immunosuppressive agents to accomplish engraftment and to prevent
the graft-versus-host disease (GVHD). The subsequent immunosuppression increases the patients’
susceptibility to infections, including the development of severe septicemia [2, 4, 5].
All infectious foci have to be treated prior to the commencement of HSCT in order to reduce
post-transplant complications. The oral cavity is a potential site of infection because it is not a
sterile environment and oral bacteria are able to cause systemic infections. In order to prevent
these complications, it has been recommended to incorporate pre-transplant comprehensive oral
care into the preparatory steps for the patients scheduled to receive HSCT [6-9].
Unfortunately, the guidelines for the management of this kind of patient are ambiguous. As a
matter of fact, the dentist has no indications in regard to which oral diseases have to be
considered "high risky" and which ones not. Therefore, it remains unclear as to which foci require
immediate treatment and which ones could be postponed to the time of discharge from the
hospital without increasing the risk of infectious complications.
Finally, it is important to highlight that the oral care protocol being followed must consider the
general health conditions of these patients for whom HSCT serves as a life-saving therapy. In this
context, in order to avoid failure of transplant, it is necessary that oral foci treatments are
performed immediately and safely. Furthermore, changes in the oral cavity of a person may cause
physical (mastication, phonetics, and aesthetics) and psychological alterations, which should not
be underestimated.
The aim of the present study was to propose a "selective" treatment protocol, for determining
which foci have to be considered more dangerous and which ones not. The ultimate aim of the
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present study was to implement a less invasive dental care for the patients undergoing HSCT [1, 4,
10].
2. Methods
2.1 Patient Characteristics
In the period between the years 2012 and 2016, 159 candidates were referred, for allogenic
HSCT, to the Oral Surgery Department, Dental School, University of Turin, from the division of
Hematology, Città della Salute e della Scienza, in order to receive oral foci evaluation and
treatment. The inclusion criteria for the present study were as follows:
i) patients of either sex;
ii) age > 18 years;
iii) hematological indication to HSCT;
iv) informed consent and the ability to complete the trial.
The local ethics committee approved the clinical protocol followed in the study, and every
patient who was enrolled in the present study provided written informed consent for participation
in the study.
2.2 Treatment Plan
The patients received a dental visit prior to HSCT, in order to evaluate their suitability for the
transplant. In this session, soft and hard tissues of the oral cavity were examined through clinical
and radiographical methods (such as panoramic radiograph and periapical radiographies in case of
teeth with questionable prognosis).
The status of the oral hygiene of these patients was recorded in terms of the periodontal
screening recording (PSR) score, and was subsequently related to the oral treatments conducted
during the pre-transplant oral management.
The following diseases were recorded in the patients: caries, periodontal pockets, periapical
radiolucencies, and impacted third molars.
In order to define the prognosis for each dental element hit by one or more of these lesions,
the following parameters were recorded:
1. Pain: yes/no;
2. Extension of the carious lesion: far from the pulp (>2 mm in rx) or close to the pulp (<2 mm
in rx);
3. Periapical lesion size <5 mm or >5 mm;
4. Coronal seal in the endodontically treated teeth: yes/no;
5. Periodontal probing: presence or absence of a periodontal pocket (<5 mm or >5 mm);
6. Poll furcation: degree I, II, and III;
7. Mobility dental element: degree I, II, and III;
Each doubted dental element was assigned a score based on the parameters mentioned above,
and the prognosis was established. The treatment planning was then scheduled for each patient
according to the protocol presented in Table 1.
According to the general health conditions of these patients, the treatment plan was required
to consider the following factors:
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1. Time for dental care prior to hospitalization;
2. Priority treatment: the necessity to immediately treat the more compromised teeth, which
were considered “at risk”;
3. Healing time: this was dependent on the type of therapy, i.e., for dental extraction, 14 days
would be required to allow the formation of an epithelial barrier around the wound in order
to avoid dangerous contamination by oral bacteria [11-21];
4. Patient’s compliance and oral hygiene.
Table 1 Baseline characteristics and hematological diagnoses of the patients.
SEX

AGE

Male

81

Female

58

Average

50

Min-Max
PATHOLOGIES

19–74

Acute Myeloid Leukemia

58

Chronic Lymphoblastic Leukemia

17

Chronic Lymphatic Leukemia

5

Non Hodgkin's Lymphoma

21

Hodgkin's Lymphoma

10

Multiple Myeloma

13

Myelodysplastic Syndrome

9

chronic myeloid leukemia

2

Chronic myeloproliferative

3

Severe aplastic anemia

1

Finally, the patients visited for follow-up at the time points of 30 days, 100 days (with the
implementation of a novel orthopantomography), and six months after the transplantation; during
these visits, all the infectious complications (fever, mucositis, acute and chronic GVHD, sepsis, and
death by toxicity) were recorded. In addition, any acute episode, involving dental elements which
are considered healthy or not at risk during the pre-transplant examination, was recorded.
In order to perform statistical analysis, the samples were divided into three groups:
• Group A: 46 patients (34%) treated by following the protocol, without treating the initial
and asymptomatic lesions;
• Group B: 39 patients (27%), for whom it was not possible to treat certain deep and
asymptomatic lesions because of lack of time;
• Group C: 54 patients (39%), in whom, after the dental treatment, neither superficial nor
deep lesions could be identified.
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2.3 Statistical Methods
The results of the present study included continuous as well as categorical variables. The
continuous variables were reported in terms of mean and standard deviation. Non-parametric
tests were performed: the Wilcoxon’s signed-rank test for comparison between two correlated
samples involving matched pairs, and the Mann–Whitney test for comparison between two
independent distributions. Categorical variables, reported in terms of count and percentage, were
arranged in cross-correlation tables, and were compared using the X2 test with Yates correction
when all the expected values were greater than five or by using Fisher’s test. Statistical
significance corresponded to a probability of less than 0.05; else the differences could be ascribed
to chance.
All the patients were informed regarding the possible use of their health data for clinical studies
and were asked to sign an informed consent form. The patient data were anonymized prior to
performing analysis. The analysis was performed in accordance with the standards of the local
institutional review board and conformed with the Declaration of Helsinki of 1975 and its
subsequent modifications.
3. Results
Among the 159 patients with hematological malignancies, only 139 underwent HSCT; the other
20 patients did not undergo HSCT because either no appropriate donor could be found or because
of poor general health conditions or premature death.
These 139 patients were subsequently enrolled in the prospective trial. Among the subjects, 81
were male and 58 were female, with the mean age of the group being 50 years (age range: 19–74
years). Among these 139 patients, 126 underwent HSCT with an allogenic donor, while 12
underwent autologous transplantation (3 in group A, 5 in group B, and 4 in group C). Patients were
observed to have been affected by 10 different hematological malignancies; Table 1 presents the
baseline characteristics and hematological diagnosis of the patients.
The first dental visit, which evaluated the patients' dental status, occurred, on an average, in 47
days (DS ±16; range 1–378 days), prior to the conditioning regimen, while the time duration
between the hematological diagnosis and HSCT was, on an average, 23 months (DS ±34).
Hospitalization lasted, on average, for 37 days (DS ±16). Dental treatment was required to be
completed 14 days prior to hospitalization, in order to allow the patients time to heal prior to the
commencement of the conditioning regimen [1].
According to the protocol followed in the present study, dental treatments performed prior to
HSTC were: 214 tooth extractions, 128 mechanical scaling, 13 manual root scaling, 41 tooth fillings,
and 16 endodontic therapies.
Teeth were extracted because of the following pathologies: 57% patients having caries, 37%
having periodontitis, and 5% periapical lesions in the teeth that were already treated
endodontically. One element was because it was involved in BRONJ (Biphosphonate Related
Osteonecrosis of the Jaw) in a female patient suffering from multiple myeloma.
Owing to the lack of time between the first dental visit and the hospitalization in the case of 39
patients, the following asymptomatic lesions were not treated: 13 periodontal pockets with PD >5
mm and 12 deep decays. The following infectious foci were not treated because they were not

Page 5/11

OBM Transplantation 2019; 3(4), doi:10.21926/obm.transplant.1904088

considered “at risk” according to this protocol: eight periapical lesions in already Non-Hodgkin's
treated teeth with intact coronal seal, 51 periodontal pockets with PD <=5 mm, and 33 initial
decays.
In regard to the third molars, six third molars in full bone inclusion and 16 third molars partially
erupted were documented; one of these teeth was symptomatic and was, therefore, extracted in
order to ensure suitability to the HSCT therapy. The other 15 molars were not treated, although
these were controlled clinically and radiographically, prior to and post HSCT.
In the first dental visit, the level of periodontal health was assessed through the PSR score, with
the mean value of the sample obtained to be 2.45. On the basis of the PSR score, the study sample
was divided into two groups:
• Group 1: 78 patients with PSR 1–2;
• Group 2: 61 patients with PSR 3–4.
Extractions, root planing, fillings, and endodontic therapies were observed to be associated
with the oral hygiene of the patients. It was observed that there was a statistically significant
difference (p < 0.05) between the requirement for dental care and the level of oral hygiene of the
patients in the study sample, as presented in Table 2.
Table 2 Differences between Group 1 with good oral hygiene and Group 2 with poor oral
hygiene in the number of treatments.
Oral treatments
Yes
No
Tot
Group 1 PSR 1–2
20
58
78
RR=1,59
p= 0,04
Group 2 PSR 3–4
25
36
61
Total
45
94
139
Data from the three groups (A, B, C) were observed to be linked to oral and systemic infectious
complications (such as fever, mucositis, GVHD, sepsis, and toxicity death), and were analyzed
during the follow-up visits at 30, 100, and 180 days post-HSCT. Table 3 presents the results
obtained; no statistically significant differences were observed among the three groups, in all the
complications recorded in the first six months after the transplant. Sepsis episodes were recorded
during the six months in 12 cases (26%) in Group A, 7 cases (19%) in Group B, and 12 cases (22%)
in group C, with a p-value of 0.73 which represented a non-significant difference.
While the study was being conducted, ten patients died; three due to toxicity and seven
because of the recurrence of the disease. It must be underlined that no acute oral episodes were
recorded during the observation period of six months post-transplant and that there were no
cases of death due to toxicity resulting from an oral infectious focus. Systemic complications, such
as fever, oral mucositis, GVHD, and death by toxicity, appeared to occur in the same proportion in
all the groups.
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Table 3 Outcome of HSCT according to the dental management protocol. Differences
between the infectious complications (fever, mucositis, GVHD, pneumonia, and toxicity
death) in the period 1–30 days, 31–100 days, and 101–180 days after HSCT. Grade of
mucositis: 3 and 4 of the WHO scale [23].
30 days
Group A

Group B

Group C

Fever

21 (46%)

18 (46%)

33 (61%)

p=0.21

Grade 3–4 mucositis

11 (24%)

7 (18%)

13 (24%)

p=0.74

Graft versus host disease (GVHD)

11 (24%)

10 (26%)

15 (28%)

p=0.90

Pneumonia

2 (4%)

1 (2%)

1 (2%)

p=0.75

Transplant related mortality (TRM)

2 (4%)

1 (2%)

2 (4%)

p=0.90

Group A

Group B

Group C

12 (26%)

3 (8%)

12 (22%)

p=0.07

2 (4%)

4 (10%)

1 (2%)

p=0.18

11 (24%)

7 (18%)

14 (26%)

p=0.63

0%

1 (2%)

1 (2%)

p=0.58

1 (2%)

1 (2%)

1 (2%)

p=0.95

Group A

Group B

Group C

5 (11%)

3 (8%)

8 (15%)

p=0.55

0%

0%

1 (2%)

p=0.99

6 (13%)

7 (18%)

10 (19%)

p=0.74

Pneumonia

1 (2%)

2 (4%)

1 (2%)

p=0.61

Transplant related mortality (TRM)

1 (2%)

3 (8%)

3 (6%)

p=0.50

100 days

Fever
Grade 3–4 mucositis
Graft versus host disease (GVHD)
Pneumonia
Transplant related mortality (TRM)

180 days

Fever
Grade 3–4 mucositis
Graft versus host disease (GVHD)

P<0,05 *statistically significant.

4. Discussion
Pre-HSCT dental screening for the identification and treatment of the potential oral sources of
infection has become a standard treatment in the patients scheduled for allografting. The principal
aim of this screening is to reduce morbidity and mortality which may arise from the oral
Page 7/11

OBM Transplantation 2019; 3(4), doi:10.21926/obm.transplant.1904088

complications associated with HSCT during the period of immunosuppression [1]. Although all
potential sources of oral infection should be eliminated by dental treatment prior to HSCT
conditioning, factors such as time limitations and the disease status of the patient frequently
interfere with performing a complete treatment [1, 22, 23]. Owing to the restriction of the time
factor, extraction of the potentially diseased teeth may often be the only option that remains.
However, this treatment may not be consistent with the long-term oral requirements of the
patients, because the removal of multiple teeth may compromise nutrition during and after HSCT
[24]. Furthermore, dental extraction has been reported to be associated with an increased risk of
infection, bleeding, or delayed wound healing, which could result in the requirement of
postponing the scheduled HSCT [1].
One of the most important aspects of the present study was the analysis of the huge difference
in the time between the date of diagnosis of the hematological pathology and the time available
to the dentist for oral management. The availability of a longer period for dental treatment would
allow for a less invasive treatment for the patient, in addition to a more predictable degree of
healing and reclamation at the time of transplantation. Therefore, greater cooperation between
hematologists and dentists is recommended in order to ensure better management of these
patients. The analysis of the PSR score in relation to the requirement of therapies revealed how
treatments are required in all kinds of patients, including the ones with acceptable oral hygiene as
well as the ones with poor oral hygiene. It is recommended that dental advice must be provided to
all the patients waiting for HSCT, regardless of their oral health.
Moreover, in a previous study, comparison between the patients with no dental foci or those
who have received a complete dental treatment and the ones with dental foci or no dental
interventions demonstrated that the impact of dental foci on the occurrence of post-HSCT
infections was not statistically significant [25]. The patients with chronic dental pathology were
reported to be safe to proceed with chemotherapy without dental intervention, as the conversion
of chronic dental disease into an acute state during chemotherapy occurs infrequently. These
reports suggested that intensive pre-HSCT dental treatment is not a necessity. Furthermore,
patients should avoid the additional morbidity or mortality associated with needless treatment.
Consequently, the minimal dental intervention has been recommended, even by several other
studies conducted in past [1, 4, 10].
The clinician should classify the oral infectious lesions on the basis of the extension defined by
the clinical and radiological evaluation and symptoms, as reported above. The dentist should not
treat low-risk lesions if there is not an increased risk of post-HSCT infectious complications. In
order to design a treatment plan, the clinician also requires considering the time available prior to
hospitalization and the patient’s compliance and oral hygiene. Oral hygiene is, in fact,
fundamental to reducing and controlling the bacterial flora in the oral cavity. Therefore, in
addition to the management of oral diseases, dentists and dental hygienists should provide
adequate instructions on oral care during immunosuppression. Prior to dental treatment, all the
patients included in the present study were educated in regard to exfoliating dental plaque which
produces dental caries and marginal periodontitis. The extent to which dental care instruction
influenced the absence of oral infection observed in the present study is unknown, although it is
believed that the instruction was beneficial, as reported in a previous study as well [1].
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5. Conclusions
The combination of sessions of professional oral hygiene and motivation to oral self-care and
the application of a selective protocol, proposed in the present study, may lead to a novel
approach to the treatment of these patients. A more conservative approach has considerable
advantages for such patients, as it avoids interference with their health, either physical or
psychological, which has already been severely compromised by the diagnosis of the
oncohematology disease, without exerting a significant impact on infection complications.
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