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ABSTRACT Loss of tooth is a traumatic experience for any person. Naturally, their expectation from its replacement is 
not just for function but to restore esthetics as well. Extraction causes unavoidable resorption of alveolar 

ridge which leads to unaesthetic appearance especially in maxillary anterior region. Root banking is a procedure where 
the compromised tooth root stumps are preserved within the hard and soft tissues on which the prosthetic rehabilita-
tion is carried out. This article presents the review with case report of a 21 year old male patient with fractured anterior 
teeth, where the fractured crown parts were replaced with fixed partial denture, preserving the remaining root part of 
the teeth within the tissues.

KeywORds Root banking, fixed partial denture, root canal treatment, periodontal ligament.

INTRODUCTION:
In 1954 Devan1 stated “perpetual preservation of what re-
mains, rather than meticulous reconstruction of  that which 
has been lost”. As per the statement, it is essential to un-
derstand the importance of each and every structure of the 
oral cavity, the relevance of preserving these vital struc-
tures and also the consequences of losing them.

It is not uncommon to see the alveolar bone resorption 
followed by the extraction of the teeth or root stumps. 
During the first year after extraction, reduction of the re-
sidual height in the midsaggital plane is about 2 to 3 mm 
for the maxilla and 4 to 5 mm for the mandible. The re-
modeling continues after healing, but at a lower intensity. 
In mandible the annual rate of reduction in height is about 
0.1 to 0.2mm and in general four times less in the eden-
tulous maxilla2. Schropp et al3 observed the extraction re-
sults in resorption of surrounding tissues, and width of 
alveolar ridge decreases by upto 50% annually. Following 
a tooth extraction, bone and soft tissue tend to shrink if 
no corrective measures or treatments are undertaken. This 
can leave insufficient bone volume for subsequent implant 
placement, or may cause a gap between the pontic and 
the gingiva underneath a dental bridge. 

This type of resorption was considered to be normal for 
decades. But with present advancement in the techniques, 
patients’ concern for esthetics, and awareness about the 
need of masticatory apparatus for nutrition as well as the 
relative increase in the urge of the patients to retain natu-
ral teeth, it is a great task for a dentist to satisfy the pa-
tients providing them with form, function and esthetics at 
the same time. Even with excellent care, patients experi-
ence non-carious defects of the natural tooth-crowns with 
age and the embedded roots which are left within the al-
veolar bone are usually recommended for extraction as per 
the older concepts of dentistry. But today’s goal of conser-
vation in dentistry dictates otherwise.     

Root banking technique is one such procedure which not 
only preserves the structures present but also prevents 
the complications occurring as a result of soft/hard tissue 
changes leading to compromise in esthetics. Root banking 
is the procedure of submucosal root retention by surgical 
amputation of the crown followed by non surgical endo-
dontic treatment of the remaining root structure4.

This case report provides an idea about the potentially 
successful aesthetic rehabilitation in cases with the loss of 
almost complete crown portion and minimally damaged 
roots using the root banking technique. The preservation 
of root of the fractured crowns by performing non-surgical 
endodontic treatment and reducing them to the alveolar 
bone level by raising full thickness mucoperiosteal flaps 
with subsequent suture placement, maintains the natural 
attachment apparatus, that is, periodontal ligament of the 
tooth. This in turn allows for complete preservation of the 
alveolar bone frame in terms of height, width and compo-
sition and thereby assists in the creation of a healthy and 
esthetic prosthetic site.

REVIEW OF LITERATURE
The root submergence technique was originally described 
to prevent alveolar bone resorption that follows extraction 
of teeth. In majority of cases, the dental pulps were kept 
vital or endodontic intervention was done prior to or dur-
ing the procedure. This prevented downward migration of 
epithelial cells during periodontal regeneration procedures 
thus preserving framework of the alveolar ridge5. Bjorn was 
the first person to publish report regarding such root sub-
mersions6.

Howell5 observed that alveolar bone under complete den-
tures did not resorb even after more than 10 years after 
submergence of the root. O’Neal7 conducted histopatho-
logic examination of endodontically treated submerged 
roots in dogs and found that osteocementum and a con-
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nective tissue layer had formed between cut surface of 
root and the newly formed bone.

Guyer8 in 1975 was the first to submerge vital roots in hu-
mans. He observed that the roots displayed radiographi-
cally normal conditions and the alveolar ridge was main-
tained for over 2 years. 

Von Wowern and Winther9 conducted a 4 year follow-up 
study of 20 cases where crown was resected and endo-
dontic intervention of roots was done. They were the first 
to propose the concept of vital root retention based on 
observation that bone resorption did not occur around 
retained teeth, but this was later abandoned due to soft 
tissue complication. They reported perforation when den-
tures were placed over submerged roots but no such com-
plication was seen associated with the pontic sites since 
occlusal forces are not directed towards gingiva. 

A long edentulous span poses greater difficulty is esthetic 
rehabilitation when compared to loss of single tooth where 
the adjacent natural teeth help to maintain the scalloped 
architecture to a certain extent.

Salama et al10 have proposed a technique to ensure more 
predictable protocol for esthetic implant treatment for 
multiple-missing teeth using root submergence technique. 
Compared to socket preservation technique, a much great-
er amount of supporting tissues may be preserved using 
this technique. 

CASE REPORT11,12 :    
A 22 years old, male patient reported to the Department 
of Prosthodontics, Farooqia Dental College and Hospital, 
Mysore, with the fractured anteriors due to trauma two 
days back. Intra oral examination of the patient revealed 
mild laceration of the upper lip and Ellis grade III frac-
ture of incisors (P.1a & 1b). Radiographic examination was 
done to rule out any root fracture. Radiograph revealed 
the fracture of left central incisor, lateral incisor and right 
central incisor near the cervical region. The first phase of 
treatment involved removal of fractured tooth fragments 
and debridement and cleaning of lacerated upper lip (P.2). 
No sutures were placed on the lip since the laceration was 
very minimal. The fractured fragments of the teeth were  
removed under local anesthesia.

The remaining portion of crowns of the fractured teeth 
were examined and  post and core treatment was ruled 
out since the remaining crown part was inadequate 
(<2mm) for supporting the core material. The treatment 
plan was done to retain the root stumps by non surgical 
endodontic root canal treatment (P.3). Since the patient 
was young, retaining the root stumps by endodontic treat-
ment would help in maintaining the natural attachment ap-
paratus of the teeth, proprioception and also prevents the 
resorption of the underlying alveolar bone. Most impor-
tantly patient is prevented from the psychological trauma 
of undergoing extraction and loosing the teeth at a very 
young age.

Once the endodontic treatment was complete, the remain-
ing coronal part of the fractured teeth were reduced to the 
crestal bone level using an air driven hand piece and foot-
ball diamond point. Slight modification was done in the 
procedure compared to that of conventional root banking 
technique. Instead of raising full thickness flap to cover the 
root stumps and suturing the flap over it, here the roots 
were left exposed, after reducing them to the crestal bone 

level. The canal orifices were closed with miracle mix ce-
ment. This modification was done to overcome the compli-
cations of conventional root banking technique. Research-
ers have shown that complications like gingival tissue 
perforations and cyst formation occurred around the roots 
when they are embedded within the tissues8,9.

Tooth supported fixed partial denture was planned by uti-
lizing both canines and left lateral incisor as abutments 
(as per Ante’s law). Tooth preparation was done on these 
abutment teeth and six unit fixed partial denture was fabri-
cated and cemented in place (P.4). Patient was followed up 
after 2 years since completion of treatment and the level 
of crestal bone was found to be satisfactory.

In a long span bridges, it is not uncommon to see bone 
resorption below the prosthesis which creates unaesthetic 
space between the bridge and underlying bone. In such 
case, patients usually complains of food impaction below 
the prosthesis and also bad odor. Root banking technique 
help to overcome such problems posed by bone resorp-
tion, especially in the anterior region when long span fixed 
partial denture is planned to

Thus the advantages of preserving the root stumps by root 
banking technique includes10,13 :

Prevents alveolar bone resorption, maintains alveolar ridge 
height and frame.

Prevents epithelial down growth in periodontal regenera-
tion procedures.

Improved esthetic result with long term predictability when 
restoring multiple adjacent teeth in esthetic zone.

Eliminates risk of caries and periodontitis

Guided pattern of functional and para-functional force dis-
tribution to the surrounding bone.

CONCLUSION:
Advocating the theory of root banking can be summarized 
by the following statement that “the undisturbed root at-
tached to the alveolar bone by the periodontal ligament 
is the perfect implant”13. The loss of teeth and PDL and 
their replacement by prosthesis inevitably changes the 
pattern of force distribution along with the menace of al-
veolar resorption. Residual ridge resorption is the major 
unsolved oral condition which causes physical, psycho-
logical and economic problems for millions of people all 
over the world. So, even the extraction of a few remain-
ing teeth although in a compromised condition should be 
a well thought and planned decision. Root banking can 
be therefore taken as a viable option to overcome these 
problems. Its major advantage lies in the preservation of 
alveolar framework. Alveolar bone maintenance depends 
on the presence of healthy root and PDL which transmits 
functional and para-functional forces to the surrounding 
bone. Today, the concepts and techniques of osseointegra-
tion, periodontal surgery, tissue regeneration and esthetic 
restoration and above all, the implant technology, that is 
constantly providing innumerable benefits have dramatical-
ly advanced our potential as restorative dentists.. However 
it can be safely assumed that implants will never surpass 
the ability of a natural tooth to preserve the surrounding 
bone and soft tissue height. 

Hence, root banking technique should be recognized and 
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practiced as a very effective technique for maximum tissue 
preservation along with esthetic rehabilitation of prosthetic 
sites.

Photographs 
1. Pretreatment 
a) clinical photo

 
b) Radiograph

 
2.  After removal of fractured segments and tissue de-
bridement

3. Non surgical Endodontic treatment wrt 11,21,22

 
4. After cementation of tooth supported fixed prosthe-
sis
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