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Introduction and aim of the thesis
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Introduction and aim of the thesis

Pre-treatment dental screening aims to locate and eliminate oral foci of infection 
in order to prevent local, loco-regional or systemic complications during and after 
treatment [1-3]. An oral focus of infection is defined as a pathologic process in 
the oral cavity that does not cause major infectious problems in healthy individu-
als, but may lead to severe local or systemic inflammation under certain circum-
stances [4,5].
Acute and chronic oral foci of infection can be distinguished:
-  An oral focus of infection is considered acute when that focus showed one or 

more of the following clinical symptoms or those symptoms were reported by 
the patient to have occurred during the last 3 months: tooth related or oral mu-
cosa related pain, percussion or palpation tenderness of oral structures, fever 
related to oral pathology, swelling of oral tissues and/or tooth related purulent 
drainage. 

-  An oral focus of infection is considered chronic when that focus had not exac-
erbated and was asymptomatic during the previous 3 months [6].

Dental screening usually involves clinical examination of the oral cavity, including 
oral mucosa, dentition, and periodontium, combined with radiographic imaging of 
the dentition and jaw bones [1]. Dental screening on oral foci of infection is done for 
a variety of patient groups at risk including head and neck cancer (HNC) patients 
subjected to radiotherapy and/or chemoradiation, hematologic patients subjected 
to high-dose or intensive chemotherapy, patients on intravenous bisphosphonates 
and patients with fever of unknown origin [7,8].

Frequently observed potential oral foci of infection include caries profunda, 
periodontal disease, periapical problems, (partially) impacted or partially erupted 
teeth not fully covered by bone or showing radiolucency, cysts, non-vital pulps 
and ulcerations [9-11]. However, which pathologic oral process should be consid-
ered as an oral focus of infection is dependent on the underlying medical problem. 
For example, patients with an oral squamous cell carcinoma treated with curative 
ionizing radiation therapy to the head and neck region possess a lifelong risk to 
develop treatment related sequelae, such as osteoradionecrosis (ORN) of the jaws 
[12,13]. Therefore, it is commonly accepted, although not evidence driven, that such 
patients have to be free of oral foci of infection 10-14 days before the onset of 
radiotherapy to allow possible tooth extraction wounds to heal [1,10]. On the con-
trary, the effects of chemotherapy on healthy oral tissues are essentially temporary 
and reversible. Thus, the risk of developing complications related to chronic oral 
foci of infection is probably not higher than in healthy subjects once patients have 
recovered from chemotherapy and their blood levels have normalized [9]. Removal 
of oral foci of infection can therefore be less aggressive in chemotherapy patients 
and can probably be limited to acute oral foci of infection and chronic oral foci of 
infection that have recently caused complaints.

Although frequently executed, dental screening on oral foci of infection is, as 
mentioned before, hardly evidence based [1-3,10]. Screening on oral foci of in-
fection is mainly based on clinical experience and retrospective cohort studies. 
Moreover, even until today there is a great national and international variety be-
tween institutions when it comes to the groups of patients that are routinely seen 
for a dental screening as well as which oral foci of infection have to be consid-
ered as an oral focus of infection [3,14,15]. Not much seems to be changed over 
the years because of a lack of evidence due to a lack of well-designed studies. 
 In this thesis, two groups of patients in whom usually a dental screening is per-
formed before onset of therapy are assessed, viz., HNC patients subjected to ra-
diotherapy and hematology patients undergoing intensive chemotherapy or high-
dose chemotherapy and ASCT, in order to gain more evidence for this screening 
on oral foci of infection.

Head and neck cancer

Radiotherapy to the head and neck region results in multiple acute and late side 
effects such as a reduced salivary flow (hyposalivation), a sensation of oral dry-
ness (xerostomia), dental caries, fungal and bacterial infections, loss of taste, oral 
mucositis, trismus and skin-fibrosis [9,12,16]. The main reason for dental screening 
on oral foci of infection is to prevent acute and long-term oral sequelae, especially 
ORN. Comparison of the data on ORN reported in the literature is hard as no uni-
vocal definition of ORN is applied which may result in under- or overreporting of 
ORN. For example, many patients may have low-grade jaw complications, such as 
exposed bone, which is not univocally reported as ORN [17].

The last decade, radiation treatment of HNC has changed substantially, amongst 
others due to the introduction of intensity modulated radiation therapy (IMRT) 
and concomitant chemoradiation (CHIMRT) [18]. The exact effects of IMRT on the 
oral microflora, oral tissues and jaw bone are not yet clear, including its impact on 
what oral foci of infection have to be considered an oral focus of infection needing 
treatment before onset of therapy. For example, it has been shown that IMRT re-
sults in less xerostomia due to sparing of the parotid and/or submandibular glands 
[19-21]. But at the same time, sparing of, e.g., salivary glands may result in higher 
doses to the other tissues in the radiation field, such as the jaw bone [22]. Higher 
doses to jaw bone bear the risk of a higher risk of developing ORN. Therefore, a 
prospective cohort study has to be conducted to assess the effects of IMRT on 
post-radiation oral sequelae as well as to assess the efficacy of dental screening 
and elimination of oral foci of infection in IMRT-patients. Additionally, the effects 
of IMRT on oral microbial composition have to be assessed as a possible factor 
underlying certain post-radiotherapy oral sequelae.
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Hematologic patients

Patients undergoing chemotherapy are prone to develop, often reversible, oral 
side effects, such as oral mucositis, xerostomia, taste changes, and local and 
systemic infections [23]. Intensive or high-dose chemotherapy given to hema-
tologic patients could cause severe neutropenia (absolute neutrophil count  
<500/µL), which puts patients at high risk of infections, sepsis and septic shock 
[24]. Chemotherapy can also be given be given as adjuvant treatment in HNC pa-
tients, often combined with radiotherapy, but in a lower dose that does not cause 
neutropenia. It is in fact the neutropenia that makes the problems occurring in 
high-dose chemotherapy patients dissimilar from the problems occurring in irradi-
ated patients, as high-dose chemotherapy neutropenia significantly increases the 
risk for infectious complications. However, once chemotherapy has ended, neu-
trophil counts return to normal thereby reducing the risk of developing oral com-
plications related to oral foci of infection to that of healthy subjects. However, in 
hematologic patients undergoing high-dose chemotherapy and allogeneic stem 
cell transplant, oral complications may last longer and be of a different kind due 
to graft versus host disease [25]. These patients were not assessed in this thesis.  
 The efficacy of dental screening for oral foci of infection in intensively treat-
ed chemotherapy patients is questionable: Do acute and chronic oral foci of 
infection indeed have to be removed before onset of therapy or can the treat-
ment of certain chronic oral foci of infection be postponed until after treatment?  
 In many institutions, like at the University Medical Center Groningen, the Neth-
erlands, hematologic patients subjected to intensive chemotherapy or high-dose 
chemotherapy and ASCT are routinely screened for oral foci of infection before 
starting intensive treatment [26]. Acute exacerbation of oral foci of infection is 
presumed to result in bacterial translocation from the oral cavity to the blood. To 
minimize the risks of developing oral sequelae and to reduce the chance of devel-
oping neutropenic fever, oral foci of infection which are anticipated to potentially 
cause problems during chemotherapy are routinely eliminated. The literature sug-
gests that acute oral foci of infection should be eliminated, but that certain types 
of chronic oral foci of infection can be left untreated [6,27,28]. The underlying 
studies had mixed patient groups and/or a small number of patients [6,28] or 
reported on the need for treatment of postendodontic asymptomatic periapical 
radiolucencies only [27]. Therefore, the hypothesis has to be tested that chronic 
oral foci of infection that did not cause complaints for at least the last 3 months 
do not have to be eliminated before chemotherapy in leukemic patients subjected 
to intensive chemotherapy and multiple myeloma (MM), non-Hodgkin’s lymphoma 
(NHL) or Hodgkin’s lymphoma patients subjected to high-dose chemotherapy and 
autologous stem cell transplantation (ASCT).

Aim of the thesis

The general aim of this thesis was to assess the efficacy of pre-treatment dental 
screening in HNC patients subjected to radiotherapy as well as in hematology pa-
tients subjected to intensive chemotherapy or high-dose chemotherapy and ASCT 
regarding complications during treatment and follow-up.

Sub-goals

To systematically review the literature on the efficacy of pre-radiation dental 
screening in head and neck cancer patients (Chapter 2).
To retrospectively assess whether pre-radiation dental screening for oral foci of 
infection in head and neck cancer patients is effective (Chapter 3).
To retrospectively identify risk factors, related to the oral problems as observed 
prior to radiotherapy, for oral sequelae after radiotherapy (Chapter 3).
To assess the effects of radiation therapy in head and neck cancer patients on 
oral microbial composition in a prospective cohort study comparing patients who 
had surgery, postoperative or primary IMRT and postoperative or primary CHIMRT 
(Chapter 4).
To prospectively assess oral sequelae that may occur during follow-up in head and 
neck cancer patients treated with IMRT/CHIMRT (Chapter 5).
To prospectively assess the effect of leaving chronic oral foci untreated on in-
fectious complications during intensive chemotherapy in a cohort of hematology 
patients (Chapter 6).



14 15

1

[1] Beech N, Robinson S, Porceddu S, Batstone 
M. Dental management of patients irradiated 
for head and neck cancer. Aust Dent J 
2014;59:20-28. 

[2] Eliyas S, Al-Khayatt A, Porter RW, Briggs 
P. Dental extractions prior to radiotherapy to 
the jaws for reducing post-radiotherapy dental 
complications. Cochrane Database Syst Rev 
2013;2:CD008857. 

[3] Hong CH, Napenas JJ, Hodgson BD et al. A 
systematic review of dental disease in patients 
undergoing cancer therapy. Support Care 
Cancer 2010;18:1007-1021. 

[4] Nabil S, Samman N. Incidence and 
prevention of osteoradionecrosis after dental 
extraction in irradiated patients: a systematic 
review. Int J Oral Maxillofac Surg 2011;40:229-
243. 

[5] Sennhenn-Kirchner S, Freund F, Grundmann 
S et al. Dental therapy before and after 
radiotherapy--an evaluation on patients with 
head and neck malignancies. Clin Oral Investig 
2009;13:157-164. 

[6] Toljanic JA, Bedard JF, Larson RA, Fox JP. 
A prospective pilot study to evaluate a new 
dental assessment and treatment paradigm 
for patients scheduled to undergo intensive 
chemotherapy for cancer. Cancer 1999;85:1843-
1848. 

[7] Gortzak RA, van der Waal I, Allard RH. 
Diagnosing and treatment of dental foci 
in Dutch medical centres. Ned Tijdschr 
Tandheelkd 2007;114:287-291. 

[8] Gortzak RA, Baart JA, Allard RH, van der 
Waal I. Dental focus examination: a proposal 
for a more nuanced approach. Ned Tijdschr 
Tandheelkd 2013;120:440-444. 

[9] Stokman MA, Vissink A, Spijkervet FK. 
Foci of infection and oral supportive care 
in cancer patients. Ned Tijdschr Tandheelkd 
2008;115:203-210. 

[10] Jansma J, Vissink A, Spijkervet FK et al. 
Protocol for the prevention and treatment of 
oral sequelae resulting from head and neck 

radiation therapy. Cancer 1992;70:2171-2180. 

[11] Ben-David MA, Diamante M, Radawski JD et 
al. Lack of osteoradionecrosis of the mandible 
after intensity-modulated radiotherapy for 
head and neck cancer: likely contributions 
of both dental care and improved dose 
distributions. Int J Radiat Oncol Biol Phys 
2007;68:396-402. 

[12] Nabil S, Samman N. Risk factors for 
osteoradionecrosis after head and neck 
radiation: a systematic review. Oral Surg Oral 
Med Oral Pathol Oral Radiol 2012;113:54-69. 

[13] Chrcanovic BR, Reher P, Sousa AA, Harris 
M. Osteoradionecrosis of the jaws--a current 
overview--part 1: Physiopathology and risk 
and predisposing factors. Oral Maxillofac Surg 
2010;14:3-16. 

[14] Jansma J, Vissink A, Bouma J, Vermey 
A, Panders AK, Gravenmade EJ. A survey 
of prevention and treatment regimens for 
oral sequelae resulting from head and neck 
radiotherapy used in Dutch radiotherapy 
institutes. Int J Radiat Oncol Biol Phys 
1992;24:359-367. 

[15] Schiodt M, Larsson Wexell C, Herlofson 
BB, Giltvedt KM, Norholt SE, Ehrenstein V. 
Existing data sources for clinical epidemiology: 
Scandinavian Cohort for osteonecrosis of the 
jaw - work in progress and challenges. Clin 
Epidemiol 2015;7:107-116. 

[16] Vissink A, Jansma J, Spijkervet FK, Burlage 
FR, Coppes RP. Oral sequelae of head and 
neck radiotherapy. Crit Rev Oral Biol Med 
2003;14:199-212. 

[17] Beadle BM, Liao KP, Chambers MS et al. 
Evaluating the impact of patient, tumor, and 
treatment characteristics on the development 
of jaw complications in patients treated for 
oral cancers: a SEER-Medicare analysis. Head 
Neck 2013;35:1599-1605. 

[18] Bortfeld T. IMRT: a review and preview. 
Phys Med Biol 2006;51:R363-79. 

[19] Vissink A, Mitchell JB, Baum BJ et 
al. Clinical management of salivary gland 

hypofunction and xerostomia in head-and-
neck cancer patients: successes and barriers. 
Int J Radiat Oncol Biol Phys 2010;78:983-991. 

[20] Jellema AP, Slotman BJ, Doornaert 
P, Leemans CR, Langendijk JA. Impact of 
radiation-induced xerostomia on quality of life 
after primary radiotherapy among patients 
with head and neck cancer. Int J Radiat Oncol 
Biol Phys 2007;69:751-760. 

[21] Vissink A, van Luijk P, Langendijk JA, 
Coppes RP. Current ideas to reduce or salvage 
radiation damage to salivary glands. Oral Dis 
2015;21:e1-10. 

[22] Hansen HJ, Maritim B, Bohle GC,3rd, Lee 
NY, Huryn JM, Estilo CL. Dosimetric distribution 
to the tooth-bearing regions of the mandible 
following intensity-modulated radiation 
therapy for base of tongue cancer. Oral Surg 
Oral Med Oral Pathol Oral Radiol 2012;114:e50-
4. 

[23] Brennan MT, Elting LS, Spijkervet FK. 
Systematic reviews of oral complications from 
cancer therapies, Oral Care Study Group, 
MASCC/ISOO: methodology and quality of the 
literature. Support Care Cancer 2010;18:979-
984. 

[24] Walsh LJ. Clinical assessment and 
management of the oral environment in the 
oncology patient. Aust Dent J 2010;55 Suppl 
1:66-77. 

[25] Haverman TM, Raber-Durlacher JE, 
Rademacher WM et al. Oral complications 
in hematopoietic stem cell recipients: the 
role of inflammation. Mediators Inflamm 
2014;2014:378281. 

[26] Elad S, Raber-Durlacher JE, Brennan 
MT et al. Basic oral care for hematology-
oncology patients and hematopoietic stem 
cell transplantation recipients: a position paper 
from the joint task force of the Multinational 
Association of Supportive Care in Cancer/
International Society of Oral Oncology 
(MASCC/ISOO) and the European Society for 
Blood and Marrow Transplantation (EBMT). 
Support Care Cancer 2015;23:223-236. 

[27] Peters E, Monopoli M, Woo SB, Sonis 
S. Assessment of the need for treatment of  
postendodontic asymptomatic periapical 
radiolucencies in bone marrow transplant 
recipients. Oral Surg Oral Med Oral Pathol 
1993;76:45-48. 

[28] Melkos AB, Massenkeil G, Arnold R,  
Reichart PA. Dental treatment prior to stem 
cell transplantation and its influence on the 
posttransplantation outcome. Clin Oral Investig 
2003;7:113-115. 

References




