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Abstract: Periodontitis is the most common condition, which causes bony defects. Intrabony 

defects thought not as common as the horizontal bone loss pose a risk of disease progression 

and thus should be managed optimally; however, it does not mean all the intrabony defects can 

be treated and all the mobile teeth saved! But, with the advent of new biomaterials prognosis of 

teeth can be improved. The objective of this article is to discuss old and new concepts toward 

the optimal management of intrabony defects.
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Introduction
Periodontitis is one of the most common diseases, and the first-line treatment toward 

its elimination is scaling and root planing (SRP). Although literature based on clinical 

and systematic reviews has shown improvement in periodontal status after SRP,1,2 it also 

states that the therapy fails to remove pathogens from deep intrabony defects,3 leading 

to proliferation of infection. As a result, there are many adjuncts used along with the 

SRP for periodontal treatment. In a randomized control trial, Matarese et al4 studied 

the effects of diode laser therapy and concluded that after 1 year of treatment, there was 

improvement in the clinical and microbial conditions and a single session of diode laser 

was more effective in treating pocket depth and clinical attachment level (CAL) values, 

whereas microbial and inflammatory parameters were comparable to SRP alone. Other 

materials that can be used are antibiotics in the form of local drug delivery. However, 

when the combination of amoxicillin plus metronidazole was used in deep pockets, it 

did show effective control of pathogens, at the cost of developing antibiotic-resistant 

microorganisms as there was difficulty in maintaining a stable therapeutic concentration 

of the drug used.5–7 As a result, there is always a need to search for better biomaterials 

that can be used for the treatment of deep pockets. In a randomized control trial by Isola 

et al,8 new generation of desiccant liquid material, a blend of sulfonic/sulfuric acids, 

was used to treat chronic periodontitis. They concluded that desiccant as an adjunct to 

SRP showed significant results in the clinical, microbial and inflammatory parameters 

compared to SRP alone. But the disadvantage of such adjuncts to SRP is that, a blind 

procedure is being followed during their placement and the calculus still remains at 

the base of the pocket, also the bony defect still persists, which needs to be corrected.

Periodontitis causes attachment and underlying bone loss, creating alterations in its 

architecture resulting in intrabony defects of varying types. Karn et al9 in 1984 described 
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the terms moat, trench, ramp plane and crater to explain the 

type of intrabony defect arising from periodontal destruction 

of bone. Out of these, only crater is still in use, the rest of the 

terms have been replaced and reclassified as type I, type II and 

type III defects depending upon the number of walls present.10 

To convert a tooth of hopeless or questionable prognosis into 

fair or favorable prognosis is paramount in the treatment of 

periodontal disease; however, periodontitis is difficult to treat, 

especially if the disease manifests as aggressive periodon-

titis. If we look at the literature, time and again, the studies 

by Prichard,11 Patur and Glickman,12 Wade,13 Ellegaard and 

Loe14 and Seibert15 showed that bony pockets resolve by 

themselves if patient has good oral hygiene; however, heal-

ing largely depends upon the type of defect, three-walled 

defects being the most favorable.16 Thus, success and failure 

of grafted pockets do not only depend on the type of bone 

grafts used but also upon the optimal plaque control by the 

patient. The aforementioned statement also stands true for 

the treated pockets as well as the non-grafted pockets upto 

5–6 mm. However, deep intrabony pockets may regenerate 

upto 2–3 mm, but in authors’ opinion it is unlikely for them 

to regenerate more than that until it has not been grafted.

The first bone graft used for periodontal regeneration 

was by Hegedus in 1923,17 which led toward a continuous 

effort of production of an ideal bone graft for regeneration 

purposes, and xenografts became the main focus for treating 

periodontal disease.18 In 1936, Beube and Silvers used boiled 

cow bone powder for the treatment of intrabony defects.19 

Forceberg in 1956 used Ox purum in 11 human intrabony 

defects and showed satisfactory results.20 With the introduc-

tion of the Melcher concept21 in 1962, collagen membranes 

became widely in use, increasing the predictability of the 

defect prognosis. Since then, science has evolved and today 

we have a wide range of bone grafts from different sources,  

including animals, which are safe to use.22 These different 

bone grafts can be used as such, can also be mixed with 

each other or with growth factors such as platelet-rich fibrin 

(PRF). The aim of this study is to discuss current trends in 

the treatment of intrabony defects. However, periodontitis 

is a complex disease and even after treatment it may flare, 

and thus long-term oral hygiene maintenance is necessary.

Periodontitis and prognosis
Operating a pocket of 5 mm or more than 5 mm still remains 

a topic of discussion. Many authors believe that if a pocket 

of 5 mm is not bleeding and does not have any exudates, it 

can be managed through oral hygiene procedures; however, 

practically speaking, a pocket of 5 mm persists due to the lack 

of oral hygiene, which can anytime shift more apical requir-

ing surgical correction, and thus if a pocket of 5 mm is not 

decreasing in depth, it can be taken up for surgical correction, 

keeping principal of periodontal surgery “accessibility and 

visibility” toward elimination of irritants into consideration. 

Ochsenbein’s statement still stands true that pocket elimina-

tion has many facets, and considering or thinking that all the 

pockets can be eliminated is not necessary.23 Also, to assume 

that a patient with periodontal pockets, without operating or 

surgical correction, can be kept on a lifelong maintenance 

protocol would be inconsistent as periodontitis can affect 

at any age in either localized or generalized form and is no 

longer an age factor. For young patients, it becomes difficult 

to believe regarding their condition, unless there is tooth 

mobility or soft tissue loss and an intrabony defect may or 

may not have soft tissue loss as seen in Figures 1 and 2, where 

the amount of bone loss does not correspond to soft tissue 

loss. So, important questions to consider are prognosis and 

why to maintain or keep a tooth of poor prognosis in the oral 

cavity? To answer latter is easy or rather obvious; however, 

it primarily depends on the former.

As aforementioned, it is difficult to treat a deep periodon-

tal pocket or teeth that have grade II or grade III mobility. 

Thus, the decision of saving periodontally compromised 

teeth depends upon the amount of bone loss that persists. 

However, these concepts were laid down many years ago. 

McGuire24 in 1991 in his famous article clearly mentioned 

that bibliography related to prognosis after periodontal 

therapy was predominantly from 1950s, which is based on 

individual experience and are not scientific studies. Prognosis 

depends more upon the disease type and microbes as com-

pared to anatomy or root proximities.25,26 Classical study by 

Figure 1 Hard tissue loss as seen on CT.
Abbreviation: CT, computed tomography.
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Hirschfeld and Wasserman27 in 1986 stated that the disease 

follows a cyclic active pattern of cessation and exacerbation. 

Many treated cases responded very well for 20 years, after 

which there was a sudden periodontal destruction with loss 

of several teeth. Based on the aforementioned study, Becker 

et al28 stated that it is difficult to make a definitive prognosis 

for an individual tooth and that many teeth, which were ini-

tially labeled as hopeless, remained till 5 years. DeVore et al29 

showed that it is possible to retain hopeless teeth for many 

years without adversely affecting adjacent teeth. So, what 

really affects the prognosis of teeth? In terms of intrabony 

defects primarily the type of defect. Three-walled defects 

have good results, but teeth with two-walled and one-walled 

defects represent with poor prognosis;30 however, these can 

be converted to good to fair prognosis, where the treatment 

of choice is bone grafting.

Role of bone grafts
Among bone grafts, autogenous bone is considered as the 

gold standard; however, it has a high absorption rate, thus 

for the treatment of generalized chronic periodontitis, a 

biomaterial with slow resorption should be considered such 

as xenografts or two or more different types of grafts can 

be mixed together such as xenograft with or without autog-

enous bone or allografts. Unfortunately, systematic reviews 

performed by Trombelli et al31 and Reynolds et al32 do not 

show complete agreement in the use of bone grafts for the 

treatment of intrabony pockets as the inclusion criteria were 

not similar and there is insufficient evidence to support the 

clinical use of bone replacement graft materials in intrabony 

defects due to significant heterogeneity among included 

studies. When huge defects are to be grafted, barrier mem-

branes are used to improve the prognosis of the grafted site. 

In a more recent study, a review by Cortellini and Tonetti33 

published in 2015, it was clearly stated that various studies 

report increased CAL gain and probing pocket-depth (PPD) 

reduction when barrier membranes were used in the treat-

ment of intrabony defects. Bone grafts can also be used with 

growth factors such as platelet-rich plasma (PRP)34 or PRF, 

and Sticky boneTM or Sticky gelTM can be procured35 (Figures 

3 and 4). The basic difference in both the biomaterials is that 

former is based on the concept of Sohn et al35, and latter is 

made with A-PRF plus bone graft material developed by Dr 

Choukroun. PRFs such as i-PRF and A-PRF have shown 

better results as compared to PRP.36 Both these biomaterials 

are based on low speed centrifugation concept (LSCC), and 

along with growth factors also provide macrophages that help 

in the sustainability of PRF for a period of 7–28 days.37 Thus, 

the advantage of using sticky bone is that the graft becomes 

embedded in the matrix of PRF, which along with a bone 

graft material provides surges of growth factors, improving 

healing and initiating soft and hard tissue regeneration, and 

it can be molded or cut into desired shape and can be packed 

Figure 2 Soft tissue loss does not correspond to hard tissue loss.

Figure 3 Sticky boneTM.

Figure 4 Sticky gelTM.
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easily at the site required. This coagulum of bone graft + 

liquid PRF can be prepared with any bone graft material. 

However, a xenograft should be preferred, as it has slow 

resorption rate that acts well in cessations and exacerbation 

periods of periodontal surgery, and injectable platelet rich 

fibrin/advanced platelet rich fibrin (i-PRF/A-PRF) provides 

growth factors, improving the prognosis. In recent systematic 

review and meta-analysis by Panda et al38 on effectiveness 

of PRP combined with bone grafts in intrabony defects, the 

authors concluded that PRP is overall beneficial when used 

as an adjunct with other regenerative surgical procedures, but 

not in combination with guided tissue regeneration (GTR). 

Interestingly, the same study also concluded a meta-analysis, 

which showed a significant benefit only for PRF and not for 

PRP.

Is surgery the only solution?
In routine practice, oral prophylaxis or nonsurgical periodon-

tal therapy is the first-line treatment, even if deep pockets 

persist. This reduces pocket depth and inflammation upto 

some extent. Nonactive periodontitis or pocket depth of upto 

4–5 mm can be treated with oral prophylaxis along with 

systematic antibiotics or local drug delivery. In patients who 

cannot afford surgical therapy, this line of treatment can be 

used as a maintenance therapy along with proper self-care.39 

However, as aforementioned, prognosis of teeth presenting 

with periodontitis is difficult to establish. Patients in whom 

residual pocket depth persists, which does not respond to 

nonsurgical therapy, it leads to tooth loss.40,41 Graziani et al42,43 

concluded that not only a pocket depth of ≥6 mm will lead 

to progression of the disease and tooth loss eventually, but a 

pocket depth of ≥5 mm is also associated with tooth loss in 

the long term. They also suggested that periodontal surgery 

benefits the patient in terms of pocket reduction and microbial 

shift, especially in cases of intrabony defects and furcation 

involvement. Thus, in authors’ opinion a pocket of ≥5 mm 

if not responding after 1 month of Phase I therapy, it should 

be taken up for surgical treatment. In an unpublished data by 

the authors, it was observed that a pocket of 5 mm did not 

respond after oral prophylaxis and placement of Coenzyme 

Q10 and affected site had to be grafted with bone graft + 

A-PRF after a period of 6 months of follow-up. In cases of 

intrabony defects or furcation involvement, if after Phase I 

therapy, periodontal attachment has been resolved in spite 

of radiographically evident bony defect, then such defects 

should be taken up for the surgery along with bone grafting 

as slight lapse in plaque control by the patient can lead to 

disease progression.

In majority of cases when a patient visits the dental 

office, there is soft tissue loss at multiple places, but results 

of the therapy are excellent where there is no soft tissue loss 

in teeth with periodontal bony defects, as the soft tissue 

becomes sort of a cup or a pouch, where graft along with 

the membrane can be placed successfully as it holds the 

graft in place. So, what sort of cases should be grafted? In  

the literature, there is emphasis regarding the treatment of 

intrabony defects, which states that such defects should be 

grafted (Figures 5–8), but very less attention has been paid 

to horizontal bone loss. This is so because data indicate that, 

if untreated, vertical defects are more prone to disease pro-

gression than horizontal bone loss.43 In contrast,  Greenstein 

et al44 stated that angular defects do not make a site more 

prone to further breakdown as compared to horizontal 

defects in well-maintained patients. However, horizontal 

bone loss usually persists with soft tissue loss (Figure 9), 

making the sites difficult to graft. In such cases, the only 

option left is to keep the patient on maintenance phase or 

place implants. Nonetheless, if the site with horizontal bone 

Figure 5 Pre-operative bone loss as seen in IOPA irt 24, 25, and 26.
Abbreviations: IOPA, intraoral periapical radiograph; irt, in relation to.

Figure 6 vertical defects after complete debridement.
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loss is well covered with soft tissue and provides scope 

for bone grafting, it should be treated so (Figures 10–12). 

With the advent of bone grafts + A-PRF, bone grafting in 

horizontal bone loss cannot be taken as a contraindication 

anymore. Grafting of such sites has become easy since the 

graft is in a form of condensed mass, and its placement 

even in a nonintrabony defect becomes effortless. As far 

as combined perio-endo lesions are concerned, root canal 

treatment before commencing periodontal surgery becomes 

Figure 7 Placement of Sticky gelTM irt 24, 25, 26, and 27.
Abbreviation: irt, in relation to.

Figure 8 Post-operative IOPA at 4 months shows healing of vertical defects in 
progress.
Abbreviation: IOPA, intraoral periapical radiograph.

Figure 9 Hard and soft tissue loss in horizontal bony defects.

Figure 10 Horizontal bony defects.

Figure 11 Horizontal bony defects after complete debridement.

paramount. However, the challenge faced in such cases is the 

calcified canals45 (Figure 13), resulting in poor prognosis. 

Nonetheless, root canal treatment should be done before 

Figure 12 Placement of Sticky gelTM.
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periodontal surgery. If teeth with large defects have grade II 

mobility, before and after grafting, teeth should be splinted. 

Splinting of teeth is a prime factor that many of us forget. 

It has been stated in the literature that bone is capable of 

fully regenerating itself, provided the new bone formed has 

adequate blood supply, for which stabilization of the grafted 

site is necessary.46 This gives clinicians more reasons to 

use bone graft + A-PRF, which via growth factors aid in 

neovascularization and the stability that they provide due to 

platelet agglutination. Treatment of grade III mobile teeth 

still remains a topic of discussion, and in authors’ opinion, 

it can be treated provided there is no soft tissue loss.

Few basic rules to be considered before any periodontal 

surgery are the systemic health of the patient and common 

conditions such as diabetes and blood pressure should be 

within normal limits. As far as smoking is concerned, peri-

odontal surgery is never a motivation for smokers to quit 

their habit, such patients can be asked to reduce number of 

cigarettes or quit for a period of 3–4 weeks, which sometimes 

becomes impossible for chronic smokers. Economically, a 

periodontal surgery along with bone grafting is more cost 

relevant as compared to full mouth rehabilitation with dental 

implants. Also, biologic complications related to implants 

such as loss of natural dentition, malpositioning while its 

placement, pockets related to implants, bone loss around 

an implant and implant failure are much difficult to treat 

as compared to pockets and bone loss occurring in natural 

dentition.46 Hence, long-term maintenance of teeth through 

periodontal surgery (when possible) remains important.

Conclusion
The aforementioned literature shows that periodontitis is 

an unpredictable disease, which can flare up even after the 

treatment and that there is no way by which the stability 

of grafted pocket can be analyzed and predicted.43 Yet, the 

treatment provides relief and improves quality of life of the 

patient. After surgical therapy, mobility improves, pain or 

exudates from the pocket stops and patient is able to chew 

again, which was becoming difficult due to the disease. Yet, 

while treating such patients with deep bony defects, there are 

few points that must be kept in mind, and in conclusion, clini-

cians can only rely on the following current clinical insights 

toward the treatment of periodontitis. 1) A pocket of ≥5 mm 

should be operated upon along with or without bone grafting. 

2) Bone graft + A-PRF is the material of choice when bone 

grafting is performed. 3) Material preferred for preparing 

bone graft + A-PRF is a xenograft. 4) Grafting can also be 

performed in horizontal bone defects, as long as they can be 

grafted. 5) Root canal treatment is paramount before treating 

combined perio-endo lesions. 6) Pocket elimination should 

be carried out before root coverage procedures. 7) Prognosis 

becomes good when there is no soft tissue loss. 8) Mobile 

teeth should be splinted before and till 6 months after bone 

grafting procedures.
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