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Purpose: This case report discusses the effect of a root submergence technique on preserv-
ing the periodontal tissue at the pontic site of fixed dental prostheses in the maxillary an-
terior aesthetic zone.
Methods: Teeth with less than ideal structural support for fixed retainer abutments were 
decoronated at the crestal bone level. After soft tissue closure, the final fixed dental pros-
theses were placed with the pontics over the submerged root area. Radiographic and clini-
cal observations at the pontic sites were documented.
Results: The submerged roots at the pontic sites preserved the surrounding periodontium 
without any periapical pathology. The gingival contour at the pontic site was maintained in 
harmony with those of the adjacent teeth, as well as the overall form of the arch.
Conclusions: The results of this clinical report indicate that a root submergence technique 
can be successfully applied in pontic site development with fixed dental prostheses, espe-
cially in the maxillary anterior esthetic zone.
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INTRODUCTION

The esthetic rehabilitation of missing teeth in the maxillary anterior region is often plagued 
with problems, such as uneven tooth recovery and issues related to the gingiva in adjacent 
teeth [1,2]. Alveolar ridge resorption following a tooth extraction is inevitable, and continues 
throughout the patient’s lifetime [3,4]. Eventually, papilla loss and atrophy of the residual 
ridge compromise esthetic outcomes. These undesirable consequences present challenges 
when restoring the maxillary anterior esthetic region with conventional prostheses. Pink por-
celain restorations and surgical socket preservation techniques have been used to compen-
sate for compromised tissue [2]. However, neither technique has solved the problem of com-
promised esthetic outcomes by ensuring predictable results [2,5-7].

The root submergence technique preserves the periodontium surrounding a root without 
requiring an extraction [8-15]. A submerged root maintains the periodontal attachment 
complex, preventing the resorption of the alveolar bone on the buccal and lingual walls, as 
well as on the interproximal area [9,13]. As a result, this technique maintains the dimension 
of the alveolar ridge and the surrounding tissue [9,12-15]. Root submergence was first in-
troduced to prevent residual alveolar ridge resorption in order to increase the retention and 
resistance of a complete denture [8]. Clinical and histological studies found that non-in-
fected vital or endodontically treated roots reduced at the level of the bone crest or below 
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the crest and completely submerged within the alveolus were able 
to effectively preserve the residual ridge [9-11]. Recently, this con-
cept has also been applied to rehabilitation with fixed dental pros-
theses [12-15]. Under the pontic site, a root was retained at the 
crestal bone level to preserve ridge form and no exposure of the 
root was expected, due to the absence of direct pressure over it 
[12]. The root submergence technique has also been applied in im-
plant-supported prostheses in the maxillary anterior region [13-15]. 
Although successful esthetic outcomes without papilla loss or col-
lapse of the arch have been reported, the long-term results of the 
root submergence technique have not been published.

This clinical report describes a root submergence technique em-
ployed to develop the pontic site of a fixed dental prosthesis in the 
maxillary anterior aesthetic zone. 

CASE DESCRIPTION

Case 1
A 63-year-old male patient presented to the clinic with the com-

plaint of movement in a maxillary anterior prosthesis that had been 
placed five years ago. Clinical and radiographic examinations re-
vealed that his maxillary right lateral incisor, used as the abutment 
tooth for a three-unit fixed dental prosthesis, had a secondary car-
ies with inadequate structural support, causing bucco-lingual 
movement of the prosthesis. A noteworthy finding in this prosthe-
sis was a maxillary right central incisor root remnant, which had 
been covered by soft tissue and remained for five years underneath 
the pontic site (Fig. 1A). The radiographic and clinical evaluation 
showed no inflammation, dehiscence, external root resorption, or 
any known pathologies, and the arch form was maintained without 
any sign of ridge deformation. It was evident that a submerged 
root of the maxillary right central incisor had prevented bone re-
sorption, especially in the interproximal area. Due to the severe 
secondary caries, the prognosis for the maxillary right lateral incisor 

was poor: it was thus submerged as a root remnant at the pontic 
site. The tooth was endodontically treated due to the periapical le-
sion, then decoronated at a crestal bone level similar to that of the 
maxillary right central incisor. No surgical intervention was per-
formed, and an interim fixed dental prosthesis supported by the 
maxillary right canine and maxillary left central incisor was fabri-
cated, relieving pressure on the soft tissue under the pontic sites. 
After a three-month healing period, the root was completely cov-
ered by soft tissue, and the periapical lesion was disappeared (Fig. 
1B). No noticeable changes were observed in the alveolar ridge of 
the pontic site either vertically or horizontally. Upon completion of 
the healing process, a metal ceramic fixed dental prosthesis was 
fabricated and cemented with a resin-modified glass-ionomer ce-
ment. Since the submerged roots preserved the bone and soft tis-
sue, the gingival contour of the pontic site was in harmony with 
the gingival margins of the adjacent abutment teeth. At a two-year 
follow-up visit, the bone level at the submerged root site was sta-
ble, and the gingival contour under the pontic site was maintained 
(Fig. 1C, D). The patient was satisfied with the outcome of the pros-
thetic rehabilitation.

Case 2
An 83-year-old male patient presented with a gross caries on 

the disto-cervical surface of the maxillary right lateral incisor with 
food impaction and discoloration. Clinical and radiographic evalu-
ation indicated that the tooth was non-vital, and that the cavity 
extended to the crestal bone level (Fig. 2A). Among several treat-
ment options, ranging from a post-and-core crown to implant 
placement following a tooth extraction, the patient decided to 
submerge the root of the lateral incisor and undergo restoration 
with a three-unit fixed dental prosthesis. The prosthesis was in-
tended to have the additional benefit of addressing severe attrition 
in the adjacent maxillary right central incisor and canine. Single-
visit endodontic treatment was performed on the maxillary right 
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Figure 1. Radiographic images and a clinical photograph of the patient in Case 1. (A) Intraoral radiographic image at the patient’s first visit. (B) Intraoral radio-
graphic image three months after the removal of an existing restoration and endodontic treatment on the maxillary right lateral incisor. (C) Intraoral radio-
graphic image two years after the delivery of a final fixed dental prosthesis. (D) Clinical photograph two years after the delivery.
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lateral incisor, with decoronation at the level of the alveolar crest. 
No soft tissue augmentation was performed on the decoronated 
area, and the root was completely covered by gingival tissue five 
months after the decoronation procedure. A three-unit metal ce-
ramic restoration was fabricated and cemented with a resin-modi-
fied glass-ionomer cement. At a three-month follow-up visit, the 
architecture of the hard and soft tissue was found to have been 
preserved at the pontic site, and no pathology was noted (Fig. 2B).

Case 3
A 51-year-old male patient presented to the clinic with a frac-

tured maxillary left lateral incisor tooth and severe toothache. The 
patient had previously experienced severe periodontitis and had lost 
the maxillary central incisors, resulting in a compromised residual 
ridge. The radiographic and clinical examination indicated a poor 
prognosis for the maxillary left lateral incisor, due to a compromised 
crown-to-root ratio and exposed pulpal tissue (Fig. 3A). The maxil-
lary left lateral incisor had a peg lateralis shape and was not a suit-
able retainer tooth for the planned fixed dental prosthesis. Rather 
than using the maxillary lateral incisor as an abutment tooth, the 
fixed dental prosthesis was extended to the maxillary left canine, 
with the maxillary left lateral incisor submerged in order to preserve 
the already compromised ridge. After a single-visit root canal treat-
ment and root decoronation to the crestal bone level, the root was 
completely covered by soft tissue within six months. Upon comple-
tion of the healing process, no signs of inflammation or dehiscence 
were noted, although minimal interproximal bone loss had taken 
place. A five-unit metal ceramic fixed dental prosthesis was fabricat-
ed, and the patient underwent follow-up 24 months later (Fig. 3B).

 

DISCUSSION

Atrophy of the residual ridge following extraction of a hopeless 

tooth compromises the final esthetic outcomes, especially in the 
maxillary anterior region. As long as the hopeless tooth has no peri-
apical pathology, its root remnant can be submerged to preserve 
the surrounding periodontal tissue [9]. The root submergence tech-
nique was first developed to preserve the periodontal attachment 
complex, in order to increase the retention and stability of remov-
able prostheses. Several studies have reported the successful preser-
vation of periodontal tissue with vital or endodontically treated 
roots covered by bone or soft tissue [9-11,16]. Submerged roots be-
tween dental implants have also been found to preserve the gingi-
val architecture and prevent interproximal bone resorption [13-15]. 
Otherwise, the proximity of the implant fixtures in case with multi-
ple missing teeth could cause accelerated bone resorption. Retain-
ing the gingival contour is one of the most significant factors in 
the esthetic rehabilitation of the maxillary anterior region; ridge 
atrophy is therefore a major culprit in the creation of esthetically 
unfavorable outcomes [2].

This clinical report describes the application of a root submer-
gence technique to develop the pontic site of a fixed dental pros-
thesis. It was found that a submerged root underneath an old three-
unit fixed dental prosthesis preserved the surrounding periodontium 
for five years without any periapical pathology (Fig. 1A). These find-
ings indicate that the root submergence technique could serve as 
an effective alternative treatment to socket preservation of a pontic 
site, with or without tissue augmentation procedures. All submerged 
roots that were decoronated were completely covered by soft tissue 
after healing and showed no changes in two-year follow-up evalu-
ations.

Other studies have reported several complications such as peri-
apical lesions, external root resorption, ankylosis, and root caries if 
a root is not completely covered, or if soft tissue perforation oc-
curs under functional removable prostheses [17]. Such complica-
tions could result in extraction of the submerged roots and require 

Figure 2. Radiographic images of the patient in Case 2. (A) At the first visit, a 
cavity extended to the crestal bone level on the distal surface of the maxil-
lary right lateral incisor. (B) No pathology was noted three months after the 
final restoration.
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Figure 3. Radiographic images of the patient in Case 3. (A) A maxillary left 
lateral incisor tooth was fractured and pulpal tissue was exposed. (B) No 
pathologic changes were noted 24 months after the final restoration.
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multiple procedures to salvage the area. Therefore, precise clinical 
and radiographic examinations before and after the root submer-
gence procedure are critical to prevent such complications [14,18].

With caution, the root submergence technique could serve as a 
promising method of maintaining the dimensions of the alveolar 
ridge at the pontic site of a fixed dental prosthesis in the maxillary 
anterior esthetic zone. More longitudinal follow-up studies are 
needed to evaluate the long-term outcomes of this technique.
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