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Abstract: The odontogenic cysts can lead to a bone destruction that can hamper the dental implant 

placement in the ideal 3D position. Different biomaterials and techniques that allow bone 

regeneration are described in the literature, each with its advantages and disadvantages. This 

clinical case with 18 months of follow-up shows the enucleation of an odontogenic cyst following 

the guide bone regeneration with fence technique. After 6 months 2, dental implants were placed at 

the region of tooth 11 and 21, being rehabilitated nine weeks after. The fence technique allowed the 

recovery of the bone morphology and the placement of the dental implants in the 3D ideal position. 
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1. Introduction 

Odontogenic cysts are a unique disorder characterized by an epithelial lined pathological cavity 

[1]. This condition appears as a result of inflammatory occurrence or of the pathogenic causes 

associated with the epithelium development of tooth-forming apparatus [2]. Thus, the epithelial 

lining of these cysts can derive from the odontogenic epithelium, which includes reduced enamel 

epithelium, the epithelial cell rests of Serres, and the epithelial cell rests of Malassez [3].  

The most common odontogenic cysts are radicular cysts, which develop from an inflammatory 

process. Cysts evolve at the root apex of a non-vital tooth typically due to dental caries or associated 

trauma. The inflammatory process spreads into the tissues that envelop the tooth, including the 

periodontal ligament — containing the epithelial rests of Malassez cells— and the bone [4]. The 

release of inflammatory mediators is thought to stimulate the epithelial rests to proliferate [5]. 

Radiographically, radicular cysts are shown as a well-demarcated radiolucency directly 

associated with the apex of the tooth. Although typically small, with less than 1cm, they can enlarge 

to many times its size with destructive capabilities because of their expansion potential [6]. 

The treatment of radicular cysts can be accomplished through non-surgical and root canal 

surgical root canal therapy or as well as with extraction. After excision, the entire cyst should be 

histologically examined because other lesions, including tumors, can appear radiographically similar 

[4]. 

After the complete removal of a cyst, patients can be left with insufficient bone volume for 

implant placement.  

Bone augmentation procedures have been studied by many authors and can be broadly divided 

into horizontal (increase in width) or vertical bone augmentation (increase in height) [7]. In many 

cases, a combination of both is needed. Non-resorbable membranes or titanium meshes can be used 

to predictably augment bone in alveolar bone deficiencies. In Guided Bone Regeneration (GBR), these 

barrier membranes can be used in combination with graft materials [8]. 

In 2013, Merli et al. described the “fence technique” in which a space is created by molding an 

osteosynthesis plate, based on the volume of the bone graft that is planned ahead. The molded plate, 
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or the “fence”, will not only provide a retaining space for the bone graft but also serve as a support 

for the collagen membranes covering the grafted material [8,9]. 

The “fence technique” can be applied in osseous defects localized to a portion of the maxillary 
or mandibular arch when anatomic prosthodontic requirements do not permit the use of short or 

tilted implants [8]. 

This two-stage technique is described to cause limited discomfort to the patient and has been 

proposed for cases of extreme bone atrophy due to the capacity for the formation of large quantities 

of regenerated bone in both vertical and horizontal dimensions [8]. 

2. Materials and Methods 

A Caucasian male patient, 50 years old, without systemic pathologies and no smoker, was 

attended at the private clinic for rehabilitation with dental implants at the region of teeth 11 and 21. 

The tooth 11 was previously submitted to an endodontic treatment being the prognostic 

impossible.  

Through the computer tomography (Figures 1 and 2) was observed a large cyst that extend from 

tooth 12 to mesial of tooth 22, at the apical portion of the region of the 21 along with the invasion of 

the nasal floor and the nasopalatine nerve canal. 

 

Figure 1. Initial CT (sagittal views). 

 

Figure 2. Initial CT – 3D reconstruction. 
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A new endodontic treatment was performed at tooth 12 and the tooth 11 was extracted; a partial 

removal prothesis was placed. 

After 6 weeks for healing of soft tissue (Figure 3), the surgery of cyst enucleation and guide bone 

regeneration with fence technique [9] was performed. 

 

Figure 3. 6 weeks after tooth extraction with healead of soft tissue – A -frontal view; B - occlusal 

view. 

Local anesthesia with articaine (artinibsa® 40mg/ml + 0.01mg/ml, Inibsa®, Spain) was given. A 

linear incision with a 15 blade was performed form the distal aspect of tooth 13 to mesial of tooth 23 

where a releasing incision that cross the mucogingival line was performed. A full thickness flap was 

elevated, and the cyst was enucleated (Figure 4). During odontogenic of the cyst enucleation 

(histological established), special attention was given to maintain the integrity of the anterior nasal 

spine. Even with the carfule enucleation, a communication with the nasal floor occurred and a loss 

of the palatine bone plate was observed (Figure 4). 

 

Figure 4. Different view after cyst enucleation. 
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A collagen membrane (Bio-Gide®, Geistlich®, Swiss) was placed (Figure 5) to seal the nasal floor 

communication and palatine bone plate was collocated prior to the placement of the particulate 

xenograft (Bio-Oss® S, Geistlich®, Swiss). 

 

Figure 5. The collagen membrane placed to seal the nasal floor communication and palatine bone - 

occlusal view. 

A titanium straight plate with 0.8 mm of thickness (Global D, Brignais®, France) was molded to 

give the shape of the alveolar ridge and fixed with two screws (Figure 6) and the released periosteous 

incisions was performed with a 15 blade. 

 

Figure 6. The titanium plate mold to give the shape of the alveolar ridge and fixed with two screws; 

xenograft placed at the cyst cavity – A -frontal view; B - occlusal view. 

The gap between the bone and the plate was filled with particulate xenograft (Bio-Oss® S, 

Geistlich®, Swiss) and covered with a collagen membrane (Bio-Gide®, Geistlich®, Swiss) fixed with 

pins (Figure 7). The flap was sutured with PTFE 5.0 (Medipac, Kilkis®, Greece) with horizontal 

mattress suture and simple stiches (Figure 8). 
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Figure 7. The gap between the bone and the plate filled with particulate xenograft – A - occlusal view; 

B - frontal view; the xenograft covered with a collagen membrane fixed with pins – A - occlusal view; 

B - frontal view. 

 

Figure 8. Flap suture - A -frontal view; B - occlusal view. 

The prescription comprised of an antibiotic (amoxicillin and clavulanic acid 875+125mg) 12/12h 

for 8 days; corticoid (glucocorticoid) 60mg/day for 3 days; a pain killer (paracetamol 500mg + Codeine 

hemihydrate phosphate 30mg) 12/12h for 3 days; and chlorhexidine mouthwash 0,12%, 3 times/day 

for 10 days. The suture was removed after 10 days. 

After 6 months, with healing without any adverse event, the placement of the 2 implants was 

planned (Figure 9A,B). 
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An incision with a 15 blade between teeth 13 and 23 under local anesthesia with articaine 

(artinibsa® 40mg/ml + 0.01mg/ml, Inibsa®, Spain) was executed and a full-thickness flap was raised 

(Figure 9C). 

The Bone level® (Straumann®, Swiss) drilling protocol for the two dental implants 4.1x10RC at 

the region of the teeth 11 and 21 was followed (Figure 9D). The cover screws were placed, and the 

flap sutured with polyamide 4.0 (Supramida®, B Braun®, Germany)) (Figure 9E,F). As follow-up it, 

was indicated azithromycin 500mg 1 pill at day for 3 days, ibuprofen 600mg, 12/12h for 4 days, 

chlorhexidine mouthwash 0,12%, 3 times/day for 10 days and the suture removed after 8 days. 

 

Figure 9. Six months of healing; Surgery of the dental implants placement; A -frontal view; B - occlusal 

view; C - full-thickness flap - occlusal view; D - Dental implant placement - occlusal view; E -Flap 

suture frontal view; F -Flap suture - occlusal view. 

Nine weeks after, the second phase implant surgery was performed, being both implants 

osteointegrated. The implant-supported prostheses were placed two months after. 

After 18 months is possible to observe a (Figure 10) aesthetic pleasant soft tissue architecture 

and a manutention of the bone volume achieve with the bone regeneration. No signs of reoccurrence 

of cyst were found. 
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Figure 10. 18 months of follow-up – A -frontal view, B- occlusal view; C- periapical x-ray; D- patient 

smiling. 

4. Discussion 

Radicular cysts are the most common inflammatory odontogenic cysts of tooth bearing-areas of 

the jaws [10]. In the maxilla, this type of lesion has a prevalence of 60% [11]. With a typically slow 

and asymptomatic evolution, it can lead to extensive bone resorption and tooth mobility or loss, thus, 

a radiographic diagnosis is of major importance [10]. During cyst enucleation it is crucial to ensure 

that the cystic capsule is completely removed, therefore preventing the possibility of recurrence [12]. 

Recurrence rates can vary from 33% to 44% [13,14].  

In the presented case, the cyst expansion resulted in extensive bone loss that led to 

communication with the nasal floor and an extensive bone loss, leaving no palatine bone plate after 

the cyst enucleation. Since insufficient bone was left for adequate implant placement, guided bone 

regeneration (GBR) arises as an adequate tissue engineering-based reconstruction technique to 

achieve good bone regeneration. The “fence technique” principle uses a modeled plate to prevent the 

invasion of soft tissue into the defect area, providing a retaining space for the bone graft based on the 

volume of the bone graft that is planned prior to the surgery. With the use of a membrane, it provides 

a microenvironment for osteoprogenitor cells to develop and proliferate to become mature osteoblast 

cells [15]. 

The major disadvantage of synthetic membranes is that the body cannot absorb them, so a 

second surgery is needed to remove the membrane after the bone is well-formed and matured [16]. 

A 2020 study by Merli M. et al.[17] compares vertical bone augmentation grafting with 100% 

autogenous bone vs 50% deproteinized bovine bone matrix/50% autogenous bone using the fence 

technique, in a two-stage implant placement, presenting no significant differences in the 

histomorphometric comparisons 6 months after grafting. 

Xenografts have been shown to have valid properties for GBR, like its biocompatibility, 

formation of a scaffold (osteoconduction), slow resorption rates, and the ability to define and 

maintain the volume for bone gain [18]. Thus, xenografts are an attractive alternative for not 

submitting the patient to further procedures [19–21]. 

In the 2015 meta-analysis by Sanz-Sánches I. et al. [22], the use of bone replacement grafts with 

barrier membranes and a staged approach presented a mean high survival and success rates (>95%) 

for the implants placed on the regenerated sites, with the non-exposure of the membranes being an 

important aim.  

In this case, contrary to the described by Merli M.[8], a 100% xenograft (Bio-Oss® S, Geistlich®, 

Swiss) was used. This bone graft is derived from bovine bone without the organic substances. No 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 22 June 2023                   doi:10.20944/preprints202306.1615.v1

https://doi.org/10.20944/preprints202306.1615.v1


 8 

 

signs of inflammation nor infection were visible, as well as no tendency for a decrease in bone volume 

was observed over time, as described by Mello I. et al. [18] The patient was pleased with the result, 

minor complications were associated with the procedure, only a slight edema that was self-limiting. 

Thereby, the use of only xenografts appears to be a viable option for GBR, when the patient is not 

predisposed to further procedures. Nonetheless, at reentry, xenograft particles were still observed. 

This is expected since the literature reports a “slow-turnover” for the resorption and replacement of 
bovine bone xenografts [23]. However, further controls must be done throw time to guarantee the 

stability and health of the implants. 

Since the patient has a lower smile, he hasn´t any complains of the plate translucidities’ and to 
avoid a more invasive process, it was opted for leave the titanium plate. Since this plate is 

biocompatible, no major problems are expecting to occur. 

As reported by Merli M. et al.[17], this two-stage technique allows for the formation of large 

quantities of regenerated bone in both vertical and horizontal dimensions in cases of extreme bone 

atrophy, enabling a correct implant placement and pleasant results resulting into the patient 

satisfaction. Thus, this technique appears as a valid GBR technique [8]. 

5. Conclusions 

In this clinical case with a follow up of 18 months, is possible to observe that bone volume 

reconstructed is stable and allowed an aesthetics result in terms of soft and hard tissue. 

Radiographically, no reoccurrence of the odontogenic cyst was observed, being the enucleation 

successful.  

The fence technique allowed the maintenance of the space that help to obtain a normal contour 

of the maxillary arch and aloud the dental implant placement. 
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