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ABSTRACT: 
In recent years, implant supported dental prosthesis has become one of the main treatment modality to rehabilitate the 

partially and completely edentulous patients with predictable results and high clinical success. However, to achieve  
successful implant osseointegration, alveolar ridge volume is one of the key factors. In many patients’ especially geriatric, 

insufficient bone height & width are found frequently that require bone augmentation procedures to gain adequate bone 

volume for implant surgery. Initial bone grafting and late implant placement is a well-established two stage standard 

protocol for such cases. However, recently, some studies showed promising outcomes in simultaneous implant placement 
with bone grafting that not only reduces overall treatment time but also number of surgeries. We are reporting here a case of 

large alveolar ridge defect where simultaneous implant placement with GBR (Autogenous & Allogenic bone grafting with 

resorbable barrier membrane) was performed with promising results. 
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INTRODUCTION 
Recently, dental implant treatment is becoming one of 

the most predictable treatment methods to restore the 
function and esthetics of partial as well as complete 

edentulism.1 However, adequate height and width of 

alveolar ridge are the prerequisite for dental implant 

placement. Thus, alveolar ridge defects and atrophic 

residual ridges pose significant challenges to place 

implant in a considerable number of patients 

especially, geriatric patients.1,2 To overcome this 

issue, different types of bone augmentation 

procedures are usually advised that includes, inlay or 

onlay grafts, guided bone regeneration (GBR), 

distraction osteogenesis etc.3 Many studies showed 

that success of implant osseointegration in 

regenerated bone is similar to native bone.4 However, 

the classical procedure advocates initial bone grafting 

and a second stage surgery for placement of implants 

after period of 3–6 months.3 This waiting period 

provides enough time for graft maturation, and it 

mainly depends upon the size of the defect and graft. 

Also, type of grafts for example, autogenous, 
allogenic, xenogenic and alloplastic materials affect 

duration of graft maturation.5 The biggest 

disadvantages of this protocol is second stage implant 

placement surgery that further delays the prosthetic 

phase for 2 to 4 month, thus; increases the overall  

treatment time for the patient. On the other hand, 

many recent studies have suggested that simultaneous 

implant placement can be performed with onlay bone 

grafts without affecting results.1,6,7,8 Also, many 

authors advocated that implant survival may be more 

dependent on the pristine bone supporting the implant 

rather than the grafted bone. Thus, bone grafting with 

simultaneous implant placement not only reduces the 

treatment time but also number of surgeries.9,10,11,12 In 

this case report, we present a case of simultaneous 
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implant placement with GBR in large alveolar ridge 

defect with successful outcomes. 

 

CASE REPORT 
A 61 year old male patient reported to our clinic with 

complains of missing lower left posterior tooth.  His 

past medical history was non-significant. In dental 

history, he reported multiple root canal treatments of 
upper and lower teeth with restorations and dental 

implant treatment in lower right posterior region.  

Also, he stated extraction of lower left back tooth 3 

months ago by a general dentist.  

On examination, patient presented poor oral hygiene 

with staining and occasional calculus as well as 

generalized attrition. His tooth number #34 was 

missing with compromised buccolingual width.  He 

had multiple root canal treated teeth with prosthesis 

and large restoration. Also, patient had implant-

supported prosthesis w.r.t #46 and 47.Socket of 

missing tooth #34 was healed with thick soft tissue. 

Mesiodistal space was more than 7 mm and Crown 

height space was around 9 mm. However, 
buccolingual width was 5 mm clinically. 

Radiographic examination showed, mixed radiopaque, 

radiolucent area at the extraction site of # 34 with 16.5 

mm distance from cervical region of #35 to mental 

foramen. (Fig.1) 

 

Fig.1- Preoperative OPG X-ray showing radiolucent area w.r.t 34 region. 

 
On the basis of above findings, he was advised for 

oral prophylaxis followed by implant supported 

prosthesis for #34. Straumann SLA bone level 

diameter 3.3 mm, length 10 mm with bone grafting 

was planned. 
Oral prophylaxis was performed initially. After 10 

days of oral prophylaxis implant surgery was 

performed. Informed consent was taken for implant 

placement surgery. Chlorhexidine mouth wash 

(0.12%) rinses were done by the patient. Extra-oral 

area was prepared with Betadine (10%) and sterile 

draping done. Lignocaine 2% with 1:200000 

epinephrine local infiltrations were performed buccal 

and lingual sides. Crestal incision was given with 

anterior and posterior releasing incisions, and 

trapezoidal mucoperiosteal flap was raised. Socket 

was found to be filled with granulation tissue with 

missing buccal wall. All granulation tissues were 

curetted till the sound bone found. As a result, a 
severe horizontal defect was found in the socket. 

According to Cologne Classification of Alveolar 

Ridge Defects, it was classified as Horizontal defect, 

more than 8 mm and inside of the contour (Defect 

code: H.3. i). (Fig.2). Implant osteotomy was 

performed at the strategic prosthetic position, 

Straumann NC bone level diameter 3.3, length 10 mm 

implant placed. (Fig.3)  

                 Fig.2- Showing large Alveolar Ridge defect.                     Fig.3- Implant placed. 
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Primary stability was achieved more than 35 Ncm. Cover screw was placed and the defect was filled with 

autogenous and allogenic bone graft. Autogenous bone chips were taken by safe bone scrapper from #35 - #36 

region of mandible using the same incision. Implant surface was covered by autogenous bone chips and the 

remaining defect was filled with allogenic bone graft. (Fig.4)  Around 10% overfilling of the defects was 

achieved. After that, graft was covered by double layer of collagen membrane. (Fig.5)  

          Fig.4- Defect covered with bone graft.               Fig.5- Bone graft covered with Collagen membrane.  

 
Buccal periosteal scoring was done to enhance the 

flap mobility, and tension free primary closure was 

achieved with 4-0 PTFE suture. Post operatively, 

antibiotics and analgesic medications were given for 5 

days. Cold sponges and soft diet were advised for 48 
hours. Chlorhexidine mouth wash and topical 

application were prescribed from the 2nd post-

operative day for one week.  Also, he was advised to 

avoid eating from left side and meticulous oral 

hygiene care. Furthermore, post-operative IOPA x-ray 

done to confirm the implant position and graft level. 
(Fig.6)  

Fig.6- Immediate post-operative X-ray shows implant and bone graft.  

 
Follow up was done on 3rd, 7th, and 14th post-operative 

day. Healing was smooth and uneventful. Sutures 

were removed on 14th day. Then he was called on 

monthly follow up for 4 months. After 4.5 months 

IOPA X-ray followed by CBCT scans were obtained 

to assess the newly formed bone and its interface with 

the implants that showed adequate amount of bone 

formation around the implant. (Fig.7 & 8)  
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Fig.7 & 8- CBCT Axial and Coronal sections, respectively taken after 4.5 months, showing adequate bone 

formation buccal to the implant. 

 
Second stage implant surgery was done after 5 months 

of implant placement under local anesthesia. Implant 

was found completely covered with newly formed 

bone that was removed by scalpel and implant 

recovered. It showed around 2 mm of bone buccal to 

implant. (Fig.9) Cover -screw was removed, and 

implant stability was checked clinically. It was found 

osseointegrated. Healing abutment of 5 mm height 

and 4.5 mm wide was placed and suturing done 

maintaining the adequate keratinized tissue around the 

healing abutment, (Fig.10) and IOPA x-ray was taken.  

Fig.9- Second stage surgery after 5 months shows adequate bone formation around the implant. 

Fig.10- Healing abutment placed. 

 
(Fig.11)After one week, sutures were removed and patient was prepared for implant supported prosthesis. Post-

prosthesis placement, in one year of follow-up, patient showed stable soft tissue and bone level. (Fig.12) He is 

still on follow up. 
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Fig.11- IOPA X-ray after second stage surgery. 

Fig.12- Follow up X-ray 1 year after prosthesis placement. 

 
 

DISCUSSION 
Since the introduction dental implant, the number of 

patients with implant-supported prostheses has grown 

exponentially as it has greater clinical outcomes and 

high degree of predictability when it is performed 

properly.1 However, adequate alveolar bone volume is 
the one of the key requirements to attain 

osseointegration and success of implant treatment.3 

Several studies showed that that at least 1 mm of bone 

width buccal and lingual to the implant surface is 

needed to assure long-term bone coverage. Thus, 

patients with insufficient bone height or width require 

bone augmentation procedure to achieve sufficient 

bone volume for long term clinical success.4The 

standard protocol is to perform bone grafting first and 

wait for 3 to 6 months for graft maturation and 

healthy bone formation. After that period, implant 

placement surgery should be done that further requires 

3 to 4 months for the implant to be osseointegrated.3 

Afterwards, prosthetic phase can be started. Although 

this classical protocol is highly predictable, it requires 

two surgeries.  At the same time, it prolongs overall 

treatment time.  
In recent years, researches have shown that 

simultaneous implant placement with bone grafting in 

alveolar ridge defect has successful outcomes without 

affecting implant stability or osseointegration.1,5,6,7,8,9 

It shortens the treatment time and reduces the number 

of surgeries, therefore; more acceptable for patients. 

Moreover, it reduces the overall cost of treatment as 

well. However, case selection for simultaneous 

implant placement with bone grafting is one of the 

most critical factors and should be done carefully by 

evaluating the clinical parameters.11,12 On the 

contrary, the risks of the simultaneous implant graft 

procedure are that graft failure implies also implant 

failure, and while implant osseointegration may be 

achieved in apical zone, there may be no such 

integration in the bone in coronal zone.3 

In our case, patient was healthy with no significant 
medical history, non –smoker, controlled periodontal 

disease, and thick gingival biotype. Moreover, 

although alveolar defect was large, it was mainly 

horizontal and inside the contour. Also, patient agreed 

to follow post-surgical instructions properly and 

multiple follow up visits.  Thus, we decided to 

perform combined implant graft procedure and place 

mixture of autogenous & allogenic bone graft 

materials with resorbable barrier membrane.5 We 

carried out grafting and implant insertion at the same 

time, achieving good primary implant and graft 

stability. We did over-grafting to compensate the 

resorption of the grafts.13After waiting period of graft 

maturation for 5 months, re-entry procedure was 

performed. Implant stability was checked in all 

direction directions with enough bone around the 

implant. Newly formed bone was found healthy and 
vascular. Healing abutment was placed, and adequate 

keratinized tissue around the healing abutment was 

achieved. After 1 week, prosthetic phase was started 

to restore the implant. After implant loading, patient 

was followed up for 1 year, showed healthy peri-

implant soft tissue and stable bone level. 

 

CONCLUSION  
Although standard two stage protocol is well 

established and evidence based, single-stage implant 

placement and simultaneous bone grafting showed 
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promising results in correcting small and medium 

sized alveolar ridge defects. However, only a limited 

number of studies suggested no significant difference 

in implant survival between the simultaneous and 

delayed placement of implants with bone grafts. Thus, 

we recommend further studies comparing single and 

two stage implant placement to provide robust 

evidence. Meanwhile, its surgeon’s observation and 
assessment to evaluate each case individually based 

on the quality of the native bone, and its ability to 

provide primary stability for same time implant 

placement. 

 

CONFLICT OF INTEREST 
None 

 

FINANCIAL SUPPORT 
None 

 

REFERENCES 
1. Ma G, Wu C, Shao M. Simultaneous implant 

placement with autogenous onlay bone grafts: a 

systematic review and meta-analysis. International 

Journal of Implant Dentistry. 2021;7:61-71. 

2. Tolstunov L, Hamrick JFE, Broumand V, Shilo D, 
Rachmiel A. Bone augmentation techniques for 

horizontal and vertical alveolar ridge deficiency in oral 

implantology. Oral Maxillofac Surg Clin North Am. 

2019; 31: 163–91. 
3. Fairbairn P, Leventis M. Protocol for Bone 

Augmentation with Simultaneous Early Implant 

Placement: A Retrospective Multicenter Clinical Study 

International Journal of Dentistry. 2015; Article ID 
589135, 8 pages 

http://dx.doi.org/10.1155/2015/589135. 

4. Klein MO, Al-Nawas B. For which clinical indications 

in dental implantology is the use of bone substitute 
materials scientifically substantiated? European Journal 

of Oral Implantology. 2011; 4(5):11-29. 

5. Kang YH, Kim HM, Byun JH, Kim UK, Sung IY, Cho 

YC, et al. Stability of simultaneously placed dental 

implants with autologous bone grafts harvested from 
the iliac crest or intraoral jaw bone. BMC Oral Health. 

2015; 15:172-83 

6. Peñarrocha-Diago M, Aloy-Prósper A, Peñarrocha-

Oltra D, Guirado JLC, Peñarrocha-Diago M. Localized 
lateral alveolar ridge augmentation with block bone 

grafts: simultaneous versus delayed implant placement: 

a clinical and radiographic retrospective study. Int J 

Oral Maxillofac Implants. 2013;28:846–53. 
7. Le BT, Borzabadi-Farahani A. Simultaneous implant 

placement and bone grafting with particulate 

mineralized allograft in sites with buccal wall defects, 

a three-year follow-up and review of literature. Journal 
of Cranio-Maxillo-Facial Surgery. 2014; 42(1): 552-9. 

8. Boronat A, Carrillo C, Penarrocha M, Pennarocha M. 

Dental implants placed simultaneously with bone grafts 

in horizontal defects: a clinical retrospective study with 
37 patients. Int J Oral Maxillofac Implants. 2010; 

25:189– 96. 

9. Juodzbalys G, Raustia AM, Kubilius RA: 5-year 

follow-up study on one-stage implants inserted 
concomitantly with localized alveolar ridge 

augmentation. J Oral Rehabil. 2007; 34: 781-9. 

10. van Steenberghe D, Naert I, Bossuyt M, De Mars G, 

Calberson L, Ghyselen J, et al. The rehabilitation of the 
severely resorbed maxilla by simultaneous placement 

of autogenous bone grafts and implants: a 10-year 

evaluation. Clin Oral Investig. 1997;1: 102–8.  

11. Peleg M, Garg AK, Mazor Z. Predictability of 
simultaneous implant placement in the severely 

atrophic posterior maxilla: A 9-year longitudinal 

experience study of 2,132 implants placed into 731 

human sinus grafts.Int J Oral Maxillofac Implants. 
2006;21: 94-102. 

12. Blanco J, Alonso A, Sanz M. Long-term results and 

survival rate of implants treated with guided bone 

regeneration: a 5- year case series prospective study. 
Clin. Oral Impl. 2005; 16:294–301. 

13. Elnayef B, Porta C, del Amo F, Mordini L, Gargallo-

Albiol J, Hernández-Alfaro F. The fate of lateral ridge 

augmentation: a systematic review and meta-analysis. 
Int J Oral Maxillofac Implants. 2018;33: 622–35. 

 

 

 

https://www.researchgate.net/profile/Marcus-Klein-5?_sg%5B0%5D=F6nclkCo0pUd6yRULdoYi-YIx871OwRQ3CwhYOS9PrgeynHhStcaIXxyrzja2y009eTfKiE.Q4-stQwa7X7rcKFQ_qihtHIyOmBt9GCOU0XGjJiSczD7c5yUad8FzGvQriphxfKOMfQMqwRMopUbcWAf4LWcdA&_sg%5B1%5D=9gToRcGXnGaTlg--vayyC21vldNlpjWWGMSpuMkGJC66BEdQZXcqLnJr6__boVEBO29ORes.kSIGV1xNu_Go45t2M8fe_8-9pAoKyH88Bsd32Kcpr89ztSPH60TtTH58alhDwG_HT63P2XENw2pDWxD7QX_v3w
https://www.researchgate.net/profile/Bilal-Al-Nawas?_sg%5B0%5D=F6nclkCo0pUd6yRULdoYi-YIx871OwRQ3CwhYOS9PrgeynHhStcaIXxyrzja2y009eTfKiE.Q4-stQwa7X7rcKFQ_qihtHIyOmBt9GCOU0XGjJiSczD7c5yUad8FzGvQriphxfKOMfQMqwRMopUbcWAf4LWcdA&_sg%5B1%5D=9gToRcGXnGaTlg--vayyC21vldNlpjWWGMSpuMkGJC66BEdQZXcqLnJr6__boVEBO29ORes.kSIGV1xNu_Go45t2M8fe_8-9pAoKyH88Bsd32Kcpr89ztSPH60TtTH58alhDwG_HT63P2XENw2pDWxD7QX_v3w
https://www.researchgate.net/journal/European-Journal-of-Oral-Implantology-1756-2406
https://www.researchgate.net/journal/European-Journal-of-Oral-Implantology-1756-2406

