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ABSTRACT
AIM: Horizontally impacted mandibular molars may cause loss of bone, and development of periodontal 
pockets on the distal root surface of adjacent second molars. The reported patient was confi rmed to have 
aggressive periodontitis. The aim of this presentation is to describe a novel view of a complex treatment 
approach to promote periodontal healing in a patient.
MATERIAL AND METHODS: Our study presents the results of a patient with generalized aggressive 
periodontitis, horizontally impacted left third mandibular molar, and a second molar with a deep periodontal 
pocket. The treatment concept was recommended based on the idea of “one-stage treatment”. The removal 
of the third molar was followed by deep scaling and root planing, and the xenogenic grafting material was 
placed on the bone defect. The flap completely covered the wound. The patient received systemic antibiotics.
RESULTS: The probing pocket depth was 9 mm before surgical treatment and 0–2 mm 1, 5, and 10 years 
postoperatively. The radiographic bone level was 50 % before surgery and 100 % after the surgical approach.
CONCLUSION: This presentation with a 10-year follow-up describes the implementation of one-stage 
treatment management to promote periodontal healing in a patient via full-mouth periodontal and surgical 
therapy (Fig. 4, Ref. 33). Text in PDF www.elis.sk
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Introduction

Periodontal health should be defi ned as a state free from infl am-
matory periodontal disease that allows an individual to function 
normally and not suffer any consequences (mental or physical) 
as a result of past disease (1). Periodontal health is represented 
by the stability, aesthetics and function of the teeth as a source of 
social quality of life.

Periodontitis is a chronic multifactorial infl ammatory disease 
that is associated with dysbiotic plaque biofi lms and is characte-
rized by progressive destruction of the tooth-supporting apparatus 
(2). Its primary features include the loss of periodontal tissue sup-
port manifested by clinical attachment loss (CAL), radiographi-
cally assessed alveolar bone loss, presence of periodontal pocketing
and gingival bleeding (2) . Generalized aggressive periodontitis 
(GAgP) is characterized as “generalized interproximal attach-
ment loss affecting at least three permanent teeth other than the 
fi rst molars and incisors” (3) . 

Periodontitis is a major public health problem due to its high 
prevalence, as well as because it may lead to tooth loss and later 

to the loss of all dentitions. This can lead to signifi cant dental care 
costs and negative impacts on general health.

Many complications can occur during the eruption of the lower 
mandibular third molar (3M), such as maintaining its stable posi-
tion with a poor growth direction and remaining impaction in the 
lower jaw. The anatomy, position, and relationships of teeth within 
the dental arches are among the factors that have been associated
with plaque retention, gingivitis, and periodontitis (4) . Other com-
plications may occur during surgical extraction of the lower man-
dibular third molar in conventional surgical removal methods.

Furthermore, extraction may cause loss of bone, development 
of periodontal pockets, and exposure of the cementum on the dis-
tal root surface of the adjacent second molar (2M), all of which 
may unfavourably affect the long-term prognosis of the tooth (5)

Thus, these conventional surgical procedures may cause re-
cession of the gingiva and hyperesthesia of dentin with sponta-
neous pain.

This narrative study summarizes the current evidence about 
the role of augmentation procedures and their benefi ts to a patient 
with GAgP and impacted 3M. 

Clinical study

For this study, we aimed to use the novel approach of guided 
tissue regeneration in a patient with aggressive periodontitis and 
a horizontally impacted mandibular 3M. 

Although the impacted mandibular 3M is a purely oral surgi-
cal problem, we performed an overall complex examination of 
the patient’s oral cavity.
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This study focuses not only on the destruction of periodon-
tium of adjacent 2M, but also on GAgP. The most recent effort 
to classify AgP was presented in 1999 in form of a report by the 
committee on the classifi cation of periodontal diseases of the 
American Academy of Periodontology (AAP) (6). Tooth-related 
anatomical factors such as root abnormalities and fractures, and 
tooth relationships within the dental arch as well as with the op-
posing dentition can enhance plaque retention (7).

The overall oral hygiene status of the patient with aggressive 
periodontitis is good, as assessed by PLI (oral hygiene index; 
O’Leary 1972). The periodontal health of the patient was assessed 
as maximum PLI of 15 %. By GAgP, we can monitor the mini-
mal amount of calculus and plaque (Fig. 1). Monitoring health or 
infl ammation of the gingival tissues is best documented by the 
parameter of BoP. Subsequent studies investigated the predictive 
value of absence of BoP as an indicator for periodontal stability (1).

The previous clinical and histological data suggest that bleed-
ing is an initial sign of GAgP, which precedes the visual signs of 
infl ammation like redness and swelling. PPD or probing attach-
ment levels alone should not be used as evidence of gingival health
or disease. They must be considered in conjunction with other 
important clinical parameters such as BoP, as well as with the 
modifying and predisposing factors (1)

In our study, the initial examination of a 26-year-old patient 
revealed a pocket with a probing pocket depth (PPD) of 6–9 mm, 
presence of gingival bleeding on probing (BoP index; Ainamo 
1975) of 86 %, and PLI of 14%. The pockets were particularly 
deep in the molar and incisor regions, while the premolar region 
was slightly less involved. The PPD at the distal location reached 
9 mm while at the buccal and lingual locations of the distal root 
surface of the second molar (tooth #37), it measured 8 mm.

Altogether, there were minimal signs of infl ammation other 
than BOP. Familial aggregation of GAgP was ruled out.

The panoramic radiograph (Fig. 2) showed the presence of 
a fully horizontally impacted left mandibular 3M (tooth #38), 
with the mesial cusp lying laterally and close to 50 % of the distal 
root of the second molar (tooth #37). We observed well-defi ned 

radiolucency surrounding the crown of the impacted tooth and 
involving the distal root of the neighbouring 2M.

Crestal bone loss at the distal surface of 2M was also measured 
on panoramic radiograph, with the distance from the cementoena-
mel junction to the bottom of the defect being 8 mm. Localized 
vertical defects that extended up to 15 % of the root length could 
be observed on several teeth of the lower jaw.

Based on the history, examination fi ndings, and radiographic 
fi ndings, the diagnosis of GAgP was made according to the criteria 
of the Armitage classifi cation (2004).

The patient was informed about the aetiology of periodontal 
disease and instructed on plaque control methods. During the ini-
tial treatment phase, supragingival plaque was removed, and the 
teeth were polished. Microbiological analysis of the subgingival 
plaque samples collected from the deepest sites revealed elevated 
levels of Aggregatibacter actinomycetemcomitans (A.a.) as well 
as Porphyromonas gingivalis (P.g.).

Due to the microbiological analysis, we continued after two 
weeks with mechanical debridement and surgical treatment in form 
of ana one-stage treatment approach. Deep scaling and root plan-
ning were performed under local anaesthesia in the mandible. At 
the same time, under local anaesthesia, we prepared a full-thickness 
mucoperiosteal fl ap at a distance of 2M distally to the retromolar 
region, with no vertical releasing incisions. After fl ap exposure, 
we divided the left third mandibular molar into several parts with-
out destroying the buccal and lingual alveolar bone proper. The 
remaining extraction socket was a 1-walled defect rather than 
a traditional 4-walled socket defect, as the buccal and lingual bone 
walls were completely absent. At the time of surgical exposure of 
3M, root surface debridement was performed at the distal aspect 
of the adjacent 2M. We placed xenogenic β-tricalcium phosphate 
augmentation material (CERASORB M, Curasan, Germany) as 
a guided tissue regeneration (GTR) method. The one-stage treat-
ment approach was followed by a systemic antibiotic regimen 
(amoxicillin + clavulanic acid, 1000 mg twice daily, and metroni-
dazole, 1000 mg daily, for one week) for a surgical approach with 
treatment of GAgP, which we started 1 day before the treatment.

Healing was uneventful, and postoperative clinical and radio-
graphic examinations after the extraction revealed good clinical 

Fig. 1. A 26-year-old patient with GAgP.

Fig. 2. Initial panoramic radiograph. Note the destruction of the dis-
tal aspect of tooth #37.
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results with no residual bone defect at the distal surface of 2M. 
At 1-year, 5-year and 10-year re-evaluations, the 2M PPD values 
were 2 mm at the disto-lingual location and 2 mm at the disto-
buccal location. The oral hygiene status of the patient was still 
good according to oral hygiene index (PLI =  %) and gingival 
index (BoP = 7.14 %). No crestal bone loss was observed on the 
distal surface of 2M.

Radiographs obtained 1 (Fig. 3), 5 and 10 years after therapy 
(Fig. 4) showed fi lling of the bony defects and sharp contours of 
the gained hard tissues.

The patient was enrolled in a supportive periodontal therapy 
programme.

Discussion

The symptoms of aggressive periodontitis (AgP) are specifi c, 
making the correct diagnosis diffi cult and dependent on clinical 
manifestations and radiographic scans.

AgP comprises a group of rare, often severe, rapidly progres-
sive forms of periodontitis, often characterized by clinical mani-
festation at an early age and a distinctive tendency for cases to 
aggregate in families (3) GAgP is a rapidly progressive disease that 
affects otherwise healthy individuals, and results in a rapid loss of 
attachment and bone destruction, which may lead to edentulism 
early in life (11). In this study, we investigated a general healthy 
26-year-old patient, and at that time, no dental professionals knew 
about the patient’s GAgP. We have to protect young patients be-
cause the loss of teeth and whole dentition can lead to a disruption 
of organism balance and has important social and economic impli-
cations. The treatment of this condition has always represented a 

challenge for clinicians because there are no established protocols 
and guidelines for effi ciently controlling the disease (12).

Our treatment plans have been centred on a one-stage treatment 
approach, which means mechanical deep scaling and root planing 
on the same day combined with a surgical protocol for 3M, sys-
temic antibiotics for both procedures and effective supragingival 
plaque control in supportive periodontal treatment. We started the 
treatment of GAgP with scaling and root planing in combination 
with systemic antibiotics; the initiation of antibiotic therapy was 
performed 24 h before scaling and root planning. The surgical 
approach was implemented simultaneously with the treatment, 
during which the antibiotic was prescribed. The presence of peri-
odontal pathogens, specifi cally A.a. and P.g, has been implicated 
as the reason why aggressive periodontitis does not respond to 
conventional therapy without antibiotics. One-stage full-mouth 
disinfection (OSFMD) has been proposed as a therapeutic ap-
proach that is particularly indicated for patients who experience 
advanced and rapidly progressing periodontal diseases (13,14,15). 
Adjunctive antimicrobial therapy with systemic antibiotics kills 
bacteria outside the range of root surface instrumentation and af-
fects periodontal pathogens residing in nonperiodontal mucosal 
surfaces (16). Recent reports from the European Federation of 
Periodontology, and American Academy of Periodontology sug-
gest that patients with GAgP appear to benefi t from adjunctive use 
of systemic antibiotics (17, 18). 

Periodon tal infections contain a wide variety of bacteria; 
hence, no single antibiotic can be effective against all putative 
pathogens (19). Among the possible regimens, the combination 
of amoxicillin and metronidazole may be a more effective therapy 
because of the synergistic effect of this combination and its wide 
spectrum of activity (12, 18, 20). 

To the b est of our knowledge, a limited number of randomized 
controlled clinical trials have been focused on the additional effects 
of adjunctive amoxicillin-metronidazole in non-surgical treatment 
of GAgP patients, while no information is available regarding the 
added benefi ts for OSFMD (11, 19, 20).

In the current study, we examined and observed a 10-year clini-
cal effect and radiographic results of a special surgical approach 
with GTR procedures after 3M removal and use of antibiotics in-
dicated for the treatment of GAgP.

This study investigated the periodontal pockets of the man-
dibular 2Ms, while making comparisons before conventional ex-
traction of the enclosed adjacent mandibular 3M. Tooth-related 
anatomical factors, root abnormalities, and fractures can act as 
plaque-retentive factors and increase the likelihood of gingivitis 
and periodontitis (7). The presence of preoperative bone defects 
is a risk factor for persistent postoperative infrabony defects (20). 
We must always consider orthodontics with expansion therapy of 
the whole lower arch as an alternative to 3M extraction before 
the surgical treatment. The question of extraction versus expan-
sion therapy has been a frequent topic of various discussions (21)

Some studies demonstrated that there was an improvement 
in probing depth on the distal surface of 2Ms after extraction of 
the adjacent 3M (22, 23, 24). However, a number of authors have 
previously reported that extraction of 3Ms can lead to alterations 

Fig. 3. Panoramic radiograph, 1 year after one-stage treatment.

Fig. 4. Panoramic radiograph, 10-year follow up.
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in the periodontal condition of 2Ms, particularly on the distal 
surface (25, 26).

In our  study, we planned to avoid the formation and enlarge-
ment of the periodontal pocket on 2M after surgery because we 
used a novel surgical approach.

This study also examined the periodontal condition of the 
adjacent mandibular 2M and compared the conditions at the ini-
tial clinical examination and 10 years after surgery. All previous 
studies of similar approaches assessed results after 1 year, with the 
maximum of 5 years (20, 22, 23). This study is unique in that it 
yields results after 10 years of follow-up from the start of treatment.

It has previously been hypothesized that the type of fl ap used 
during the extraction of 3M affects the periodontal condition of 
the adjacent 2M after surgery. However, several studies have com-
pared different types of fl aps in relation to the extraction of 3M 
and concluded that the periodontal tissue of 2M is signifi cantly 
different after the extraction of 3M (27, 28, 2 9).

Thus, it is believed that the surgical technique applied in the 
present study, a fl ap with no vertical incision, did affect the re-
sults obtained.

After 3M removal, we used a modifi ed method of known GTR 
techniques. We needed all measures to prevent or reduce bone re-
sorption after tooth extraction. This modifi ed approach has been 
developed to minimize bone loss, especially in the zone after ex-
traction of the third mandibular molar and the periodontally de-
veloped pocket on the adjacent second mandibular molar. The use 
of GTR therapy has been proposed to enhance periodontal healing 
after 3M removal (30, 31).

This method used xenogenic bone fi llers as biomaterial. Ide-
ally, the therapeutic plan starts before tooth extraction, and offers 
two options: spontaneous healing of the extraction socket, which 
can lead to bone loss of the alveolar bone and distal aspect with 
hypersensitivity of 2M, or techniques for preserving the alveolar 
bone that develop new bone to fi ll the defect. Therefore, the volume 
is preserved, and the collapse of surrounding tissues is avoided.

The characteristics for ideal bone replacement graft mate-
rials include safety, effi cacy, and ability of the graft material to 
be replaced by vital alveolar bone. The beta-TCP graft material 
used in this study is a purely synthetic material fabricated to exact 
chemical specifi cations (32). The porosity of beta-TCP materials, 
both macroscopic and microscopic, is designed to maximize blood 
clot stability during early healing. The material has no organic 
components, and therefore, there is no chance of antigenicity or 
allergic reactions (32).

The novelty of the presented technique is in the attempt to 
prevent the collapse of buccal, lingual and crestal bone tissues just 
by applying bone fi llers, stabilizing the blood clot and avoiding 
soft tissue ingrowth. Afterwards, together with systemic antibio-
tics, undisturbed wound healing and reossifi cation are expected.

In this context, three approaches were combined, which provid-
ed a therapeutic benefi t by reducing the periodontal pocket in the 
mandible, eliminating pathogenic microorganisms, extracting the 
tooth, retracting the deep periodontal pocket on the adjacent tooth, 
and using GTR and systemic antibiotics to offer a prophylactic 
benefi t to the patient in the future. It will be helpful to aim prefer-

ably for primary care clinics to make the current trends in patient 
care available to observation, and at the same time to teach our 
students the skills they particularly need for outpatient care (33).

This one-stage treatment approach reduced the costs of un-
treated aggressive periodontitis and prevented the potential loss 
of periodontitis-affected adjacent teeth caused by the growth of 
the third mandibular molar.

Conclusion

Adequate periodontal assessment and treatment, appropriate 
instructions and compliance with maintenance protocols appear 
to be the most important factors in limiting or avoiding the poten-
tial negative effects on the periodontium caused by a horizontally 
impacted mandibular molar.

We are using the results of this study in an ongoing project that 
is focused on the progressive and innovative methodology for con-
servative and surgical periodontal treatments, surgical treatment 
of impacted mandibular third molars and GTR of adjacent second 
molars in a one-stage treatment approach. The main idea of this 
new approach is to use and combine the advantages of periodon-
tal treatment with systemic antibiotics after identifying the bacte-
ria, and surgical treatments that also require systemic antibiotics.

The complex periodontal and oral surgical procedure can be 
performed in one day with systemic antibiotics for both procedures 
together, as in the OSFMD approach. This approach eliminates the 
risks of destroying the bone during the surgical extraction of 3M, 
promotes bone formation and maturation after GTR, and prevents 
aggressive periodontitis in the future.

The purpose of this unique study is to report the clinical results 
10 years after the primary treatment. The results showed the impor-
tance of obtaining accurate diagnoses for the patient, summarizing 
them and developing a defi nite treatment plan. The described ap-
proach had good results over 10 years in maintaining the patient’s 
periodontal health over time while being optimally cost effective.

The one-stage treatment approach appears to protect periodon-
tal health in general, as well as protects the second adjacent man-
dibular molar from periodontal breakdown following the surgical 
extraction of 3M with GTR.
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