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ABSTRACT 

Teeth exhibiting attachment loss that extends to the root apex are considered to have a severely compromised 
condition and an unfavorable periodontal outlook. When regeneration of periodontal structures is achievable, current 
protocols recommend performing endodontic therapy first. Nonetheless, root canal procedures may prolong 
treatment duration, elevate costs, introduce endodontic complications, and potentially weaken tooth structure 
mechanically. In this report, two individuals diagnosed with periodontitis stage III/IV grade C—without a smoking 
or diabetic history—presenting with apical attachment loss, were successfully managed through guided tissue 
regeneration. These two cases stand out as periodontal regeneration was achieved without prior endodontic therapy, 
and tooth vitality was preserved over time. The report outlines the management strategy that produced this clinical 
success and defines key factors for proper case selection. Within the scope of this study, vital teeth exhibiting 
radiographic bone loss involving the apex can be effectively treated with periodontal regenerative therapy and remain 
vital at least in the short to mid-term. 
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Introduction 
 

Regeneration of the periodontium represents the highest 
goal of periodontal care and is characterized as the 
restoration of lost periodontal tissues such as cementum, 
alveolar bone, and periodontal ligament [1]. Guided tissue 
regeneration (GTR) is a surgical method designed to 
achieve such outcomes through the use of membrane 
barriers that prevent epithelial invasion and maintain 
space for tissue regrowth [1, 2]. Clinically, GTR is 
particularly relevant for treating deep periodontal pockets 
linked with vertical bone defects—conditions once 
labeled as ‘questionable’ [3, 4] or even ‘hopeless’ [5–7]. 
Deep probing depths persisting after active therapy are 
known to correlate positively with an increased likelihood 
of tooth loss and disease relapse [8, 9]. Consequently, 
regenerative procedures focus on enhancing tooth 
prognosis by rebuilding support and reducing probing 
depth. 
In the current periodontitis classification system, 
regeneration therapy remains the sole approach that can 
lead to a downgrade in disease stage [10, 11]. A recent 
meta-analysis forming part of the S3 clinical guidelines 

indicated that surgeries using either enamel matrix 
derivatives (EMD) or GTR result in significantly greater 
clinical attachment level (CAL) gains than open flap 
debridement alone. Thus, these are recommended for 
intrabony defects of ≥3 mm depth [12, 13]. Other 
comprehensive reviews have confirmed that such 
regenerative procedures improve long-term tooth 
survival, provided patients maintain proper supportive 
care [14–16]. 
When apical attachment loss is accompanied by altered 
pulp response, the condition is classified as an endo-
periodontal lesion [17, 18]. The recommended therapy 
typically combines endodontic and periodontal 
regenerative procedures, with the root canal performed at 
least three months before surgical reassessment [19–21]. 
A previous review also proposed endodontic treatment for 
vital teeth if the bone defect extends to the root apex [22, 
23]. However, endodontic therapy complicates treatment, 
increases procedural risks, and may influence the final 
prognosis [24]. Tooth preparation during canal access can 
also reduce structural strength, while diminished pulpal 
sensitivity may increase occlusal load, raising fracture risk 
[25, 26]. Long-term cohort data on periodontal patients 
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with fixed prostheses have shown that teeth undergoing 
endodontic treatment and those with vertical fractures had 
the highest incidence of tooth loss [27]. Therefore, 
achieving regeneration without root canal therapy may 
offer advantages in cost, duration, treatment simplicity, 
and tooth longevity. The present case report demonstrates 
successful regeneration of apical defects in two patients 
without endodontic intervention, following the CARE 
reporting standards [28, 29]. 

Materials and Methods  

Two individuals referred from general practice for 
periodontitis management underwent standard Step 1 and 
Step 2 therapy—behavioral modification, risk factor 
control, and professional mechanical plaque removal [30]. 
Following two review appointments within five to six 
months, persistent sites were evaluated for surgical 
therapy. Guided tissue regeneration was performed on 
tooth #46 (case 1) and #36 (case 2), both operated on by 
the same clinician (EN). Root canal therapy was omitted 
since both teeth consistently responded positively to pulp 
vitality tests (cold and electric) and displayed no clinical 
or radiographic signs of periapical disease. 
Informed consent was obtained twice: first verbally after 
discussing the non-conventional nature of the procedure, 
associated risks, and alternatives, and again in written 
form prior to surgery, confirming the patients’ full 
understanding and voluntary participation. 

Post-surgery, both cases were reviewed periodically, 
documenting clinical and radiographic outcomes, 
including maintenance of tooth vitality, pocket depth 
reduction, CAL gain, bleeding on probing, gingival 
recession, and bone regeneration. Standardized digital 
periapical radiographs were taken using the long cone 
parallel technique with Rinn holders and analyzed 
according to Cortellini et al. [31, 32]. Assessments were 
performed by a blinded examiner (JRHT). Radiographic 
bone fill was calculated as the percentage ratio between 
filled intrabony component distance and the initial defect 
distance from the cemento-enamel junction to the bone 
crest.  

Case 1 
A 41-year-old male of Chinese origin was referred from a 
general dentist for specialized periodontal management. 
At the time of evaluation, the patient reported no 
symptoms or discomfort. He had no history of smoking or 
diabetes and his hypertension was effectively managed 
using atenolol and losartan. Dental history revealed 
annual checkups at a private clinic and prior extractions 
of teeth #17, #16, #47, and #27 due to pain and mobility. 
Clinical and radiographic findings supported a diagnosis 
of localized stage III, grade C periodontitis (Figures 1 
and 2). Tooth #46 showed apical bone loss but remained 
vital, symptom-free, and firm. 

 

 
Figure 1. Periodontal chart at initial assessment—Case 1. 
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a) 

b) 

c) 
Figure 2. Radiographs before treatment—Case 1. 
Orthopantomogram captured in August 2018, and 
periapical images obtained in October 2018 at the 

referring clinic. 
 
After local anesthesia with 2% mepivacaine containing 
1:100,000 epinephrine, a modified double papilla 
preservation flap was designed [33] (Figure 3a). A full-
thickness flap was reflected; inflammatory tissue was 
meticulously eliminated, and the root surface was scaled 
to the apex. The defect, which was contained, measured 8 
mm vertically and 6 mm horizontally (Figure 3b). The 
cavity was packed with collagen-enriched deproteinized 
bovine bone (Bio-Oss® Collagen) and sealed with a 
resorbable collagen barrier (Bio-Gide®). The flap was 
secured with monofilament absorbable sutures to achieve 
complete closure (Figures 3c and 3d). 
After surgery, the patient was prescribed ibuprofen 400 
mg three times daily as needed for five days, amoxicillin 
500 mg three times daily for five days, and instructed to 
use chlorhexidine mouth rinse for plaque control. Reviews 
took place at 10 days (suture removal), three months 
(maintenance cleaning), and subsequently at six-month 
intervals for supportive care. 

a) 

 
b) 

 
c) 

 
d) 

 
e) 

 
f) 

 
g) 

Figure 3. Surgical steps for #46: a) incision outline; 
b) three-wall intrabony defect; c) buccal closure; d) 
lingual closure; e) five-year review—buccal view; f) 

five-year review—lingual view; g) five-year review—
distal aspect. 
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Case 2 
A 40-year-old Chinese male was referred for evaluation 
of severe periodontal destruction. His chief complaint was 
gingival deterioration. The individual had no smoking or 
diabetic history, took no medications, and reported family 
susceptibility to gum disease. He visited a private 
practitioner approximately every two years. Previous 

tooth loss included #16, #12, #26, #28, #31, and #42, all 
due to periodontal breakdown. Based on the clinical and 
radiographic findings, a diagnosis of generalized stage IV, 
grade C periodontitis was established (Figures 4 and 5). 
Tooth #36 showed apical bone involvement yet retained 
vitality, stability, and absence of symptoms. 

 

 
Figure 4. Baseline periodontal chart—Case 2. 

 

Figure 5. Pre-treatment radiographs—Case 2. 
Orthopantomogram acquired in August 2020 from the 

referring practice. 

Following administration of 2% mepivacaine with 
1:100,000 epinephrine, access to the lesion around #36 
was obtained using a modified papilla preservation double 

flap approach (Figure 6a). After debridement and root 
planing to the apex, a contained three-wall defect 
measuring 6 mm in width and 5–8 mm in depth was noted 
(Figure 6b). Owing to religious restrictions against 
animal products, the grafting material consisted of freeze-
dried bone allograft (SureOss®) and acellular dermal 
matrix (SureDerm®) (Figures 6c and 6d). Primary 
closure was secured with absorbable monofilament 
sutures (Figures 6e and 6f). 
Postoperative medications mirrored those of the first case: 
ibuprofen 400 mg three times daily as required for five 
days, amoxicillin 500 mg three times daily for five days, 
and chlorhexidine mouthwash for oral hygiene. The 
patient was reviewed after 10 days for suture removal, 
followed by 3-month intervals during the first six months, 
and then routine six-month maintenance visits thereafter. 
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a) 

b) 

c) 

d) 

e) 

f) 

g) 

 
h) 

Figure 6. Surgical sequence for #36: a) incision 
outline; b) three-wall intrabony defect; c) alloderm 

membrane; d) regenerative materials placed; e) buccal 
closure; f) lingual closure; g) three-year review—
buccal view; h) three-year review—lingual view. 

 
Results and Discussion 

At the five-year follow-up for Case 1, the treated tooth 
demonstrated continued vitality and absence of symptoms 
(Figures 3e–3g). A 7 mm improvement in the clinical 
attachment level was sustained throughout the 
observation period (Table 1). Radiographic assessment 
revealed approximately 71% bone regeneration and a 
normal periapical appearance after five years (Figure 7). 
 

 
a) 

 
b) 

 
c) 
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d) 

 
e) 

Figure 7. Serial radiographs of tooth #46 taken at a) 
baseline, b) 1 year, c) 2 years, d) 3.5 years, and e) 5 

years. 
 

 
Table 1. Comparison of site-specific post-surgical parameters for #46 between baseline and follow-up. 

Parameter Initial 
3  

Months
6  

Months
1  

Year 
1.5  

Years 
2  

Years 
3  

Years 
3.5  

Years 
5  

Years 

Tooth Vitality + + + + + + + + + 

Probing Pocket Depth (mm) 11 N/A 4 4 3 3 3 3 4 

PPD Reduction from Baseline (mm) N/A N/A −7 −7 −8 −8 −8 −8 −7 

Clinical Attachment Level (mm) 13 N/A 6 6 5 5 5 5 6 

CAL Gain from Baseline N/A N/A +7 +7 +8 +8 +8 +8 +7 

Bleeding on Probing + N/A − + − − + − + 

Gingival Recession (mm) 2 N/A 2 2 2 2 2 2 2 

Percentage Bone Fill N/A N/A N/A 73 N/A 73 N/A 73 71 
Abbreviations: PPD – probing pocket depth; CAL – clinical attachment level; BOP – bleeding on probing; GR – gingival recession; N/A – 
not applicable. 

 
For Case 2, the final evaluation occurred three years after 
surgery (Figures 6g and 6h). The treated tooth remained 
vital and symptom-free, showing a persistent 8 mm gain 
in attachment (Table 2). Radiographically, complete bone 
fill (100%) was observed and maintained until the last 
recall (Figure 8). 

a) 

b) 

 
c) 

 
d) 

 
e) 

Figure 8. Radiographic progression for #36 captured 
at a) preoperative stage, b) 6 months, c) 1 year, d) 1.5 

years, and e) 3 years. 

 



Lin and Mukai, Regenerative Periodontal Therapy for Vital Teeth with Extensive Attachment Loss at the Root Apex: Two 
Cases with 5-Year Follow-Up 

94 

Table 2. Comparison of site-specific post-surgical clinical measures for #36 relative to baseline. 

Parameter Initial 3 Months 6 Months 1 Year 1.5 Years 3 Years 

Tooth Vitality + + + + + + 

Probing Pocket Depth (mm) 14 N/A 5 5 5 5 

PPD Reduction from Baseline (mm) N/A N/A −9 −9 −9 −9 

Clinical Attachment Level (mm) 16 N/A 8 8 8 8 

CAL Gain from Baseline N/A N/A +8 +8 +8 +8 

Bleeding on Probing + N/A + + + + 

Gingival Recession (mm) 2 N/A 3 3 3 3 

Percentage Bone Fill N/A N/A 100 100 100 100 

Abbreviations: PPD – probing pocket depth; CAL – clinical attachment level; BOP – bleeding on probing; GR – gingival recession; N/A – 
not applicable. 

These two clinical cases illustrate the successful 
regeneration of periodontal support and improved 
prognosis of key teeth using a regenerative approach. In 
contrast to options such as root resection, extraction, or 
implant therapy, guided tissue regeneration offers a less 
invasive and more economical solution with preservation 
of natural dentition [34, 35]. 
In both cases, no root canal treatment was undertaken 
despite the radiographic evidence of apical bone loss—
diverging from established protocols, which advocate 
endodontic intervention for non-vital teeth, inadequate 
prior endodontic therapy, or vital teeth with apical 
extension of defects [31, 36–38]. The rationale for 
omitting endodontic therapy included several 
considerations. 
First, clinical and radiographic evaluations prior to 
surgery showed no evidence of pulpal or periapical 
pathology, and long-term monitoring confirmed absence 
of endodontic complications or symptoms such as 
discomfort or infection. Second, pulp vitality tests 
consistently yielded positive results, suggesting a healthy 
pulp. Literature reports indicate that pulp tissue may 
remain viable even when the bacterial front is near the 
apical foramina [39, 40], allowing the tooth to sustain 
vitality following regenerative therapy. Third, it has been 
demonstrated that guided tissue regeneration in deep 
osseous defects does not compromise pulpal health, nor 
does root canal therapy negatively affect regenerative 
healing [41, 42]. Finally, after being fully informed of the 
potential risks, benefits, and costs, both patients chose to 
proceed without root canal therapy, accepting the 
possibility of future endodontic treatment or extraction 
should devitalization occur. 
The clinical attachment gains and radiographic outcomes 
observed align closely with findings from a multicenter 
randomized clinical trial on the management of both 
shallow and deep intrabony defects [43]. Comparable 
outcomes have also been reported in previous studies 
showing that regeneration in root canal–treated teeth can 
successfully alter the prognosis of teeth previously 
considered hopeless, even when bone loss extended to or 
beyond the apex [31, 44]. Long-term monitoring in that 

trial recorded tooth survival rates of 92% at five years and 
88% at ten years [36, 45]. Similarly, another investigation 
documented a five-year survival rate of 92% in endo-
periodontal lesions successfully managed by regenerative 
periodontal therapy [20]. In that study, endodontic 
intervention was only undertaken in 15% of cases, 
specifically when sensibility testing indicated pulpal 
necrosis. Evidence from more recent literature further 
supports that combined endodontic and periodontal 
regenerative procedures can also achieve predictable 
long-term retention in teeth affected by both pathologies 
[19, 46, 47]. 
Periodontal regeneration offers the potential to alter the 
prognosis of teeth once deemed ‘hopeless,’ providing a 
more economical substitute for extraction and prosthetic 
restoration, thereby yielding cost-efficient results for 
patients [48]. As demonstrated in this report, reliable and 
clinically significant improvements can be achieved in the 
management of deep intrabony lesions while sustaining 
pulp vitality. 
Several key aspects contributed to the favorable results 
observed in these cases. These included precise diagnosis, 
timely intervention before endodontic compromise, 
meticulous periodontal cleaning, and maintenance of 
apical vascular integrity during surgery. Crucially, 
selecting suitable cases was essential—specifically, teeth 
that were unquestionably vital, symptom-free, non-
mobile, and located within three-walled, well-contained 
defects suitable for regenerative therapy. 
A notable advantage of this report lies in its uniqueness, 
as no prior studies have directly evaluated regenerative 
outcomes with and without root canal procedures in teeth 
presenting with apical involvement. Another strength is 
the extended follow-up period, which confirmed that tooth 
vitality was preserved following treatment. Comparable 
outcomes were achieved regardless of the biomaterials 
utilized. 
However, the primary limitation is the small sample size, 
comprising only two cases. Additionally, the long-term 
stability of the clinical attachment gained is influenced by 
the patient’s oral hygiene practices and compliance with 
maintenance visits [49]. While these initial findings are 
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encouraging, larger-scale investigations are required to 
confirm reproducibility and validate the long-term 
effectiveness of this treatment approach. 

Conclusion 

With careful case selection, vital teeth exhibiting 
radiographic bone loss extending to the root apex can be 
successfully managed using periodontal regenerative 
techniques, maintaining vitality over the short- to mid-
term. The clinical and radiographic improvements 
achieved in this study were sustained for up to 5 years. 
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