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Abstract

Walter C, Krastl G, Weiger R. Step-wise treatment of two periodontal-endodontic lesions in a
heavy smoker. International Endodontic Journal, 41, 1015-1023, 2008.

Aim To report a clinical case of two advanced periodontal-endodontic lesions with a focus
on treatment issues related to tobacco use.

Summary A 53-year-old Caucasian male was referred to the School of Dentistry, Basel,
Switzerland, for periodontal treatment. The major diagnoses were chronic (smoker)
periodontitis and advanced combined periodontal-endodontic lesions on the mandibular
left lateral incisor and right incisor. Conventional root canal treatment was performed, and
subsequently led to reduced radiolucencies around the affected roots after 14 months.
The remaining osseous defect was augmented by guided tissue regeneration using
bovine bone substitute and resorbable membrane. The follow-up revealed a stable
situation from clinical (probing depth 2-4 mm) and radiological points of view 32 months
after initiation of treatment. Treatment considerations related to tobacco use are
discussed.

Key learning points

o After conventional root canal treatment, osseous healing should occur before further
complementary therapy is taken into account.

e Issues related to tobacco use have to be considered before treatment is initiated.
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Introduction

Periodontal-endodontic lesions may be primarily of either endodontic or periodontal origin,
or caused by simultaneous development of both diseases (Simon et al. 1972). However,
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the aetiology is often difficult to assess in individual cases. In addition to specific
treatment considerations, the periodontal-endodontic lesion category was included in the
classification of periodontal diseases and conditions in 1999 because of its explicit
aetiology (Armitage 2000). Patient history, current status of the entire dentition, and
sensibility testing of the affected teeth/tooth are essential for deciding how to treat the
disease. Apart from correct diagnosis and treatment sequence, chronicity of the lesion is
also an important factor for clinical success (John et al. 2004). Root canal treatment is
recommended as the initial step in cases with negative results to pulp sensibility testing
according to a rare study on periodontal-endodontic treatment (Vakalis et al. 2005).
Adequate root canal treatment induces healing of lesions in this tissue. Complete healing
is often possible, presumably due to an intact periodontal ligament on the root surface
(Solomon et al. 1995). Furthermore, periodontal conservative or surgical treatment should
only be initiated after radiological evaluation of the healing process. The timing of the
healing process depends largely on various hereditary, environmental or behavioural risk
factors.

Tobacco use alters the turnover of cells during periodontal tissue repair and the immune
response of the affected host. This modifiable habit is considered a major risk factor for
periodontal diseases and a potential risk factor for endodontic diseases (Tonetti 1998,
Duncan & Pitt Ford 2006). The detrimental effect of tobacco use depends on the number
of cigarettes a patient currently smokes (Tomar & Asma 2000) as well as the intensity,
duration of smoking, and the time since smoking cessation (Dietrich & Hoffmann 2004).
Furthermore, the outcome of various dental treatment procedures is less favourable in
patients who use tobacco, i.e. smoke cigarettes (Tonetti 1998, Garcia et al. 2007). This
clinical report describes the step-wise treatment of two periodontal-endodontic lesions in
a heavy smoker.

Case

A 53-year-old Caucasian male was referred to the Department of Periodontology,
Endodontology and Cariology at the University of Basel, Switzerland for periodontal
treatment. The patient was in good general health with fair oral hygiene (Fig. 1). Evaluation
of his smoking history revealed that he was a heavy-smoker with a consumption of 20-30
cigarettes per day for 34 years, i.e. approximately 40 pack-years. The maxillary right first
molar, the mandibular left second molar, the central incisor, and the mandibular right
second molar were missing due to periodontal destruction, i.e. increased mobility and
periodontal abscesses. The clinical examination demonstrated increased periodontal

Figure 1 Initial intra-oral view of the patient.
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Figure 2 Initial periapical radiographs of the mandibular cuspids and incisors.

probing depths up to 9 mm, furcation involvement, and increased tooth mobility, as well
as bleeding on gentle periodontal probing of approximately half of the dentition. Some of
the restorations were insufficient. All teeth except the mandibular left lateral incisor and
the right central incisor responded to pulp sensibility testing with CO,. For reliable results,
pulp testing was performed lingually on the exposed metal. Radiological examination
revealed generalized horizontal bone loss and periapical radiolucency on the lateral and
central incisor in question (Fig. 2).

The diagnoses were chronic (smoker) periodontitis and a combined periodontal-
endodontic lesion on both the left lateral incisor and the right central incisor of the
mandible. Prevention of further tooth loss was the main concern of the patient.

Treatment

An individual oral hygiene programme including the use of interdental brushes and the
modified Bass technique was initiated. The patient was informed about the impact of his
smoking habit on periodontal and endodontic diseases. Smoking cessation was recom-
mended and assistance offered.

The conservative, nonsurgical periodontal treatment — scaling and root planing — was
performed on all affected teeth within two appointments, using hand and ultrasonic
instruments under local anaesthesia. Both the mandibular left lateral and the right central
incisor were excluded from subgingival instrumentation and were only scaled supragin-
givally. Root canal treatment was initiated on both teeth. Caries was excavated after local
anaesthesia, the removal of the fixed partial denture, and placement of rubber dam. The
root canals, two in the mandibular right central incisor and one in the mandibular left lateral
incisor, were identified using an operating microscope (OPMI® pico; Carl Zeiss AG, Jena,
Germany).

The canals were instrumented up to an apical size 40 with NiTi rotary instrumentes
(ProTaper™; Maillefer, Ballaigues, Switzerland) and an apical stop was prepared using NiTi
hand files (Nitiflex™; Maillefer). Working length determination was performed using an
apex locator (Raypex4; VDW, Munich, Germany) and radiography. Calcium hydroxide
slurry was packed into the root canals and the access cavities were sealed with Cavit™
(3M ESPE, Seefeld, Germany). A chairside fixed partial denture was constructed and
fitted.

Twenty-five days later, the root canals were filled with the Thermafil™ System
(Maillefer) and sealer (Apexit™; Vivadent, Liechtenstein). The coronal 3 mm of the root
fillings were removed and the teeth were restored with composite resin. The radiograph
taken after completion of root canal treatment revealed a surplus of filling material on the
mandibular right central incisor.
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Figure 3 Periapical radiographs obtained 8 months after root canal treatment.

Clinical healing was uneventful. The re-evaluation of the periodontal conditions after
3 months revealed clinically acceptable probing depths, indicating ‘closed periodontal
pockets’ on most of the involved periodontium (Tomasi et al. 2006). Reconstructive
procedures were initiated, a fixed partial denture was positioned to replace the maxillary
right first molar, and restorations were completed using composite materials.

Radiographs revealed signs of osseous tissue regeneration on the mandibular left lateral
incisor and on the right central incisor. Radiographs obtained after 8 (Fig. 3) and
14 months (Fig. 4) showed that the appearance of the mandibular left lateral incisor
remained unchanged. Probing depths measured from mesio-buccal to mesio-lingual on
the mandibular left lateral incisor after 14 months were recorded as 5-5-4-3-2-8 mm and

Figure 4 Periapical radiograph obtained 14 months after root canal treatment.

International Endodontic Journal, 41, 1015-1023, 2008 © 2008 International Endodontic Journal



Figure 5 Follow up of the surgical action: (a) preoperative view, (b) the defects after debridement, (c)
inserted bovine bone substitute, (d) covered by a resorbable membrane, (e) primary wound closure
with monofil polyethylene sutures, (f) intraoral view after 9 months.

1-2-1-2-2-2 mm on the right central incisor. Periodontal regenerative treatment was
initiated on the left lateral incisor.

The patient was informed about the treatment possibilities, the timeframe and the risks
of the treatment in patients with a history of smoking. Regeneration of the defect by
guided tissue regeneration (GTR) with a bovine bone substitute and a resorbable
membrane was performed (Fig. 5a—f).

After rinsing with chlorhexidine, local anaesthesia was administered labially and
lingually. A full-thickness flap was raised from the mesial aspect of the mandibular left
cuspid to the distal aspect of the right lateral incisor without making vertical releasing
incisions. After thorough debridement, a three-wall bony defect and a mesial fenestration
defect were visualized on the left lateral incisor and the right central incisor, respectively.
The bony defects were filled with a bovine bone substitute (BioOss, Geistlich, Schlieren,
Switzerland) and covered with a resorbable membrane (Bio Gide, Geistlich, Schlieren,
Switzerland).

After slight mobilization of the labial flap in a coronal direction, the membrane was
completely submerged and the wound was closed using monofil polyethylene sutures
(Prolene, Ethicon, Johnson and Johnson, Somerville, NJ, USA). Clindamycin was
prescribed for 8 days. The initial healing was uneventful and the sutures were removed
6 days post-surgery.
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Figure 6 Intraoral view 9 months after surgical treatment.

Regular follow-ups revealed no visible changes 8 months post-surgery. Therefore,
adjustment of the pontic design was initiated in order to achieve an optimal cervical
contour as well as an emergence profile of the pontic teeth. Several modifications resulted
in a satisfactory outcome. However, the patient opposed to any further changes, such as
technological improvement of the prosthesis. After 2 years of treatment, the fixed
prosthesis was fitted (Fig. 6). Finally the patient was introduced to a 3-month supportive
periodontal therapy programme.

The follow-up revealed a stable condition from a clinical and radiological point of view
32 months after initiation of treatment (Fig. 7). Probing depth measurements from mesio-
buccal to mesio-lingual on the mandibular left lateral incisor were recorded as 4-2-2-2-2-
4 mm and 1-1-3-3-2-2 mm on the right central incisor.

Discussion

There is a large body of evidence showing the detrimental effects of tobacco use on the
periodontal tissue and on dental implants. In recent years, several studies have been
carried out to determine the relationship between tobacco use and endodontic diseases or
treatment outcomes, including wound healing after periapical surgery (Garcia et al. 2007)
and the prevalence of apical periodontitis amongst smokers (Kirkevang & Wenzel 2003,
Bergstrom et al. 2004, Segura-Egea et al. 2008). The results, however, were inconclusive.
A recent review (Duncan & Pitt Ford 2006) summarized the current knowledge in the field
and emphasized the need for clinical studies on tobacco use and its association with
endodontic diseases and endodontic treatment considerations. Therefore, the observa-
tions and treatment suggestions obtained from the combined treatment of two
periodontal-endodontic lesions in a heavy smoker may provide some insights for further
analysis of the relationship between tobacco use and oral diseases, as well as the
treatment options.

Tobacco-induced periodontal destruction is caused by a wide range of effects on the
different functions of cells, tissues and organs. Some of these effects are opposed to
each other due to the effects of different tobacco constituents. However, when
summarizing the properties of the tobacco-induced alterations in metabolism of the
vasculature, connective tissue and bone as well as on cell-mediated and humoral
immunity, it is very likely that the use of tobacco disrupts the physiological balance
between anabolic and catabolic mechanisms due to alterations in the immune system and
tissue mechanisms (Palmer et al. 2005, Johnson & Guthmiller 2007, Ryder 2007).

A common clinical observation is delayed wound healing after therapeutic interventions
(Silverstein 1992). The size of the radiolucencies around the affected roots on both
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Figure 7 Periapical radiograph 18 months after surgical treatment and 32 months after root canal
treatment.

mandibular incisors decreased after conventional root canal treatment. After an obser-
vation period of 14 months, the radiological appearance of the osseous defects seemed
unchanged and surgical intervention was initiated. Although it is known that healing of
periapical lesions may take up to 4 years (European Society of Endodontology 2006),
tobacco use is not considered a modifier of this process. The smoking habit of this patient
may have contributed to the delayed healing of the endodontic aspect of the combined
lesion, which in turn affected the treatment strategy.

The cleaning and shaping of the root canals were performed meticulously. It is well
known that overfilling is more likely to occur when using a thermoplastic gutta-percha
obturation technigue. Unfortunately, in the present case, root canal filling with Thermafil
led to a surplus of filling material on the mandibular right central incisor.

It was taken into account the fact that regenerative procedures in smokers may reveal
impaired results. The remaining defect was augmented by GTR using bovine bone
substitute and resorbable membrane. This treatment is well established and is often
successful despite the fact that several patient-based factors might have an impact (Tseng
et al. 1996, Needleman et al. 2006). Nonetheless, smoking is likely to adversely affect the
clinical outcome of regenerative treatment (Trombelli & Scabbia 1997). Recently, a
discussion has been instigated on the compensatory use of antibiotics in dental surgical
procedures. Decreased gingival inflammation leading to increased wound healing is
attributed to the use of a systemic administrated antibiotic (Dastoor et al. 2007). In the
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present case, Clindamycin was used due to its proven effectiveness in treatment of bony
tissues as well as against Gram-negative bacteria.

The patient in the present case was a heavy smoker and was identified as such by the
routine questionnaire designed for recording the tobacco use history of patients. Using
the motivational interviewing technique, the patient was informed briefly about the
pathogenesis of tobacco-related diseases both in general and with special focus on
periodontal and endodontic diseases. The likelihood of poor treatment outcomes and
delayed wound healing were explained. The patient was advised to stop smoking and help
was offered. In spite of these measures, this patient was not willing to give up smoking.
However, evidence from a systematic review suggests that counselling conducted by oral
health professionals may increase tobacco abstinence rates (Carr & Ebbert 2006).
Therefore, the dentists who see this patient regularly may be in a good position to help
him change his smoking behaviour (Ramseier et al. 2006).

Conclusion

This case report describes the step-wise treatment of two advanced periodontal-
endodontic lesions in a heavy smoker. Conventional endodontic treatment led to reduced
radiolucencies around the affected roots. The remaining osseous defect was augmented
using GTR after an extended observation period. The delayed wound healing observed
may be attributed to the smoking habit of the patient.

Disclaimer

Whilst this article has been subjected to Editorial review, the opinions expressed, unless
specifically indicated, are those of the author. The views expressed do not necessarily
represent best practice, or the views of the IEJ Editorial Board, or of its affiliated Specialist
Societies.
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