
 Ahad Soleymanzadeh, Clin Oral Sci Dent (2026), 7:2 

P a g e  | 1 

 

Clin Oral Sci Dent, an open access journal                                                                                                                                                                                       Volume 7 • Issue 2 • 2026 

Background 

CLINICAL ORAL SCIENCE 

AND DENTISTRY 

  
 

A Modified Periosteal-Releasing Incision 

Technique for Enhanced Flap Advancement in 

Guided Bone Regeneration: A Clinical Case 

Report 

Ahad Soleymanzadeh1*, Fatemeh Samavatijame2,3, Naeimeh Motallebi3 

1*. Department of Periodontics and Oral Medicine, University of Maryland, Baltimore, Maryland, USA 

2. Department of Periodontics and Oral Medicine, Nova Southeastern University, Fort Lauderdale, Florida, USA 

3. Department of Periodontics and Oral Medicine, University of Michigan School of Dentistry, Ann Arbor, Michigan, USA 

4. General Practitioner, Dental and Periodontal Research Center, Tabriz University of Medical Sciences, Tabriz, Iran. 

Received date: June 25, 2026, Accepted date: June 30, 2026, Published date: July 07, 2026. 

 

Copyright: ©2026 Ahad Soleymanzadeh. This is an open-access article distributed under the terms of the Creative 

Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided 

the original author and source are credited. 

 

*Corresponding Author: Dr. Ahad Soleymanzadeh, DMD, MS Department of Periodontics and Oral Medicine, 

University of Maryland, Baltimore, Maryland, USA. 

 

 

 

Guided Bone Regeneration (GBR) is a fundamental 

technique in oral implantology for increasing bone 

volume, relying on tension-free wound closure for 

success.1 2 Periosteal releasing incisions (PRI) are crucial 

for achieving flap advancement and optimal wound 

healing, as inadequate release can lead to complications 

such as flap dehiscence and infection.3 4,5While various 

modifications exist, many traditional PRI techniques risk 

flap tearing at the edges.6 This paper introduces a 

modified PRI technique designed to facilitate safe flap 

release without potential tearing. 

Methods 

 This case report details the treatment of a 50-year-old 

female patient requiring GBR for missing teeth #30 and 

#31. The treatment plan included GBR at tooth #30 and 

extraction with socket preservation at tooth #31, followed 

by staged implant placement. A full-thickness buccal flap 

was reflected, and a modified periosteal-releasing incision 

was performed, extending below the vertical releases and 

avoiding the flap edges to maintain flap thickness. 

Allograft/autograft bone graft and an acellular dermal 

matrix were used, followed by tension-removing sutures. 

Post-operative care included antibiotics and pain 
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Introduction 

Materials and Methods 

management. Healing was monitored over six months. 

 

Results 

The patient experienced an uneventful healing period 

with no membrane exposure. Six months post-surgery, 

favorable alveolar ridge volume was observed, allowing 

for the successful placement of two 4.5 mm diameter 

implants. The modified incision design effectively 

prevented flap tearing and maintained flap thickness at 

the periphery. 

 

Conclusions 

The modified periosteal-releasing incision technique, 

which involves extending the incision below the vertical 

releases rather than terminating at the flap edges, appears 

to be a safe and effective method for achieving tension-

free flap advancement in GBR procedures. This approach 

minimizes the risk of flap tearing and trauma, 

contributing to predictable bone augmentation outcomes. 

While promising, further controlled clinical research is 

necessary to validate this protocol across various clinical 

scenarios. 

 

 

 

Guided Bone Regeneration (GBR) is a well-established 

surgical technique in oral implantology, primarily used to 

enhance bone volume for dental implants. [1,4,7] This 

process involves the use of barrier membranes to exclude 

soft tissue and promote the repopulation of the defect area 

by osteogenic cells. [5,8]. A critical factor for successful 

GBR outcomes is achieving tension-free wound closure 

over the membrane, which is often facilitated by 

periosteal releasing incisions (PRI). 3Proper flap 

advancement, achieved through techniques like PRI, is 

essential for optimal wound healing and preventing 

complications such as flap dehiscence, graft infection, 

reduced bone formation, and pain. [6,9] 

 

Flap advancement without adequate periosteal release can 

lead to challenges such as limited coverage, compromised 

blood supply, and tension on the flap edges. [1,4] 

Traditional approaches for tension-free closure often 

involve periosteal releasing incisions along with two 

vertical releasing incisions. [5,7] Various modifications, 

including the 'double-flap' technique, the 'brushing 

technique,' and the use of scissors in an upward motion, 

have been proposed to enhance flap release non-

invasively. [10-12] However, many of these techniques 

involve periosteal releasing incisions that terminate at the 

flap edges, which can lead to flap tear and compromise 

the bone augmentation surgery. [3,5] 

 

 

 

Clinical Presentation 

 

This manuscript modifies the conventional periosteal 

releasing incision (PRI) technique to facilitate a safer 

method of flap release without potential tearing.(Figure 1) 

The key difference in this modified design is that the 

periosteal releasing incisions do not terminate at the flap 

edges. Instead, they continue below the vertical releases 

and can be extended further underneath. (figure 2). This 

approach helps maintain the flap thickness intact at the 

periphery, reducing the risk of tearing and trauma. (Figure 

3). By releasing the periosteum at the base of the flap and 

surrounding areas, this design may also improve flap 

advancement (Figure 4). Additionally, this modification 

can provide a safer option when approaching critical 

anatomical structures like the mental nerve, as the release 

incision passes under the vertical releases. The placement 

of vertical releasing incisions on the second teeth away 

from the defect can provide adequate room for extending 

the releasing incisions below them. 

 

This modified technique was applied in a clinical case 

involving a healthy 50-year-old female patient with 

missing teeth #30 and a broken tooth #31, seeking a fixed 

treatment plan. The treatment plan included GBR at tooth 
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#30, extraction with socket preservation of tooth #31, and staged implant placement after six months. 

 

 

 

 

 

 

 

 

 

 

Figure 1 

 

 

 

 

 

 

 

 

 

Figure 2 

 

 

 

 

 

 

 

 

Figure 3 
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Results Case Management 

 

 

 

 

 

 

 

 

                                                                                                  Figure 4 

 

 

 

 

A full-thickness buccal flap was reflected with a vertical 

incision at the mesial line angle of tooth #28, and a mid-

crestal incision extended beyond the #31 socket. After 

removing the remaining root #31 and granulation tissues, 

the buccal plate at #30 was decorticated. A tenting screw 

was placed at #30 to create space for the future implant 

site. The periosteal releasing incision was performed from 

the distal of the extraction socket to tooth #27, guided 

below the vertical release incision.  

 

A 'double-flap' and 'brushing technique' were also 

completed. The lingual flap was released according to Dr. 

Paolo Rossetti's protocol. An acellular dermal matrix was 

trimmed and stabilized with chromic gut sutures after 

placing an allograft/autograft (70:30) bone graft over the 

buccal defect and inside the extraction socket.  

 

Two horizontal mattress sutures were placed to reduce 

tension along the flap edges. The mesial vertical release 

was closed with single Vicryl sutures, and the crestal part 

was closed using a continuous locking Vicryl suture. 

 

 

 

Clinical Outcomes 

The patient received chlorhexidine gluconate mouthwash, 

amoxicillin (500 mg three times daily for seven days), 

ibuprofen (800 mg), and acetaminophen (500 mg) as 

needed for pain control. The patient experienced an 

uneventful healing process following the surgical 

procedure, with no reported instances of membrane 

exposure. 

 

Six months after the surgery, the assessment revealed a 

favorable alveolar ridge volume, indicating successful 

bone regeneration. This successful outcome facilitated the 

subsequent placement of two 4.5 mm diameter implants 

(Osstem, Korea).  

 

The modified periosteal-releasing incision, characterized 

by its extension below the vertical releases and avoidance 

of flap edges, effectively prevented flap tearing during the 

procedure. This design successfully maintained the 

thickness of the flap at its periphery, contributing to the 

stability and integrity of the surgical site. 
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In summary, the modified periosteal-releasing incision 

technique led to a smooth healing trajectory, achieved 

adequate bone volume for implant placement, and 

significantly reduced the risk of flap tearing, thereby 

demonstrating its clinical effectiveness. 

 

Keys to Successful Management and Limitations 

 

Successful management of such cases hinges on a 

conservative periosteal releasing incision below the 

mucogingival junction. However, performing this 

technique in the lower premolar area may necessitate 

modifications to the flap design, which will require 

moving the vertical incision to a location far from the 

mental foramen area.  Further controlled clinical research 

is crucial to validate this protocol. 

 

In summary, the modified periosteal-releasing incision 

technique, which extends the incision below the vertical 

releases and avoids the flap edges, offers a promising 

approach to achieve tension-free flap advancement in 

GBR procedures. This method aims to reduce the risk of 

flap tearing and enhance the overall predictability of bone 

augmentation, as demonstrated by the favorable outcome 

in the presented case. Further research is needed to fully 

establish its efficacy and applicability across various 

clinical scenarios. 
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Discussion 

 

 

 

Guided Bone Regeneration (GBR) is a well-established 

technique in oral implantology, crucial for enhancing 

bone volume for dental implants by utilizing barrier 

membranes to exclude soft tissue and promote osteogenic 

cell repopulation. [3,8] A critical determinant of GBR 

success is achieving tension-free wound closure over the 

membrane. [13] This is where periosteal releasing 

incisions (PRI) play a pivotal role, facilitating improved 

flap advancement and optimal wound healing. [5,7] 

Insufficient flap release can lead to complications, 

including flap dehiscence, graft infection, reduced bone 

formation, and patient discomfort. [4,6,9] 

 

The case report modifies the conventional periosteal-

releasing incision, aiming to enhance flap release while 

minimizing the risk of flap tearing. This modified design 

involves extending the periosteal releasing incisions 

below the vertical releases, rather than terminating at the 

flap edges. This approach ensures that the flap thickness 

remains intact at the periphery, thereby reducing the 

potential for tears and trauma. The successful outcome  

 

 

observed in this case, including uneventful healing, 

absence of membrane exposure, and favorable alveolar 

ridge volume, underscores the efficacy of this modified 

technique. Traditional methods for flap advancement in 

GBR often involve periosteal releasing incisions along 

with two vertical releasing incisions to achieve tension-

free closure. [1] Various modifications have been 

proposed to enhance release non-invasively, such as the 

'double-flap' technique, 'brushing technique,' and 'soft 

brushing technique'. [10,11] Some authors have also 

suggested using scissors in an upward motion to create 

releasing incisions. [12] However, a common challenge 

with these existing approaches is that periosteal releasing 

incisions often terminate at the flap edges, which can lead 

to flap tears and compromise the bone augmentation. 

[3,5] The presented modification addresses this limitation 

by extending the incision beyond the vertical releases, 

allowing for better release of the flap by involving the 

periosteum at the base of the flap and surrounding areas. 

This design not only preserves flap integrity but also 

offers a potentially safer option when approaching critical 

anatomical structures like the mental nerve, as the release 

incision passes under the vertical releases. This contrasts 
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Conclusion 

References 

with standard practices, where vertical releases might 

need to be altered significantly in such areas. The 

successful clinical outcome in this case highlights the 

potential of this modified periosteal-releasing incision to 

improve predictability and reduce complications in GBR 

procedures. The ability to achieve tension-free closure 

without compromising flap integrity is a significant 

advantage, particularly in complex cases requiring 

substantial flap advancement. While this case report 

demonstrates promising results, further controlled clinical 

research is necessary to validate this protocol across a 

broader patient population and in various anatomical 

locations. Specifically, adaptations may be required when 

applying this technique in areas such as the lower 

premolar region. This approach minimizes the risk of flap 

tearing and promotes optimal healing, contributing to the 

overall success of bone augmentation procedures. 

 

 

The key modification involves extending the periosteal-

releasing incisions below the vertical releases, rather than 

terminating at the flap edges. This design effectively 

maintains flap thickness at the periphery, reducing the 

risk of tearing and trauma, and facilitating better flap 

advancement, and offers a safer method for releasing the 

flap without compromising its integrity, particularly in 

areas near critical anatomical structures like the mental 

nerve. By avoiding the flap edges, the technique 

contributes to more predictable and tension-free wound 

closure, a crucial factor for GBR success. 

 

The modified periosteal-releasing incision presented in 

this case report offers a promising advancement in GBR 

techniques, providing a safer and more effective means to 

achieve tension-free flap closure while preserving flap 

integrity. This method holds potential for improving 

clinical outcomes and reducing complications in bone 

augmentation procedures. 

 

Patient Consent Statement 

Treatment consent for the patient was obtained orally 

from the patient. No patient identifiers can be noted in the 

figures. 

 

 

1. Wang HL, Boyapati L. "PASS" principles for 

predictable bone regeneration. Implant Dent. Mar 

2006;15(1):8-17. 

doi:10.1097/01.id.0000204762.39826.0f 

2. Bashutski JD, Wang HL. Biologic agents to promote 

periodontal regeneration and bone augmentation. 

Clinical Advances in Periodontics. 2011;1(2):80-87.  

3. Rakhmatia YD, Ayukawa Y, Furuhashi A, Koyano K. 

Current barrier membranes: titanium mesh and other 

membranes for guided bone regeneration in dental 

applications. J Prosthodont Res. Jan 2013;57(1):3-14. 

doi:10.1016/j.jpor.2012.12.001 

4. Burkhardt R, Lang NP. Role of flap tension in primary 

wound closure of mucoperiosteal flaps: a prospective 

cohort study. Clin Oral Implants Res. Jan 

2010;21(1):50-4.  

doi:10.1111/j.1600-0501.2009.01829. 

5. Greenstein G, Greenstein B, Cavallaro J, Elian N, 

Tarnow D. Flap advancement: practical techniques to 

attain tension-free primary closure. J Periodontol. Jan 

2009;80(1):4-15. doi:10.1902/jop.2009.080344 

6. Zitzmann NU, Naef R, Schärer P. Resorbable versus 

nonresorbable membranes in combination with Bio-

Oss for guided bone regeneration. Int J Oral 

Maxillofac Implants. Nov-Dec 1997;12(6):844-52.  

7. Park JC, Kim CS, Choi SH, Cho KS, Chai JK, Jung 

UW. Flap extension attained by vertical and 

periosteal-releasing incisions: a prospective cohort 

study. Clin Oral Implants Res. Aug 2012;23(8):993-8. 

doi:10.1111/j.1600-0501.2011.02244.x 

8. Dahlin C, Linde A, Gottlow J, Nyman S. Healing of 

bone defects by guided tissue regeneration. Plast 

Reconstr Surg. May 1988;81(5):672-6. 

doi:10.1097/00006534-198805000-00004 

9. Machtei EE. The effect of membrane exposure on the 



 Ahad Soleymanzadeh, Clin Oral Sci Dent (2026), 7:2 

P a g e  | 12 

 

 

 

 

Clin Oral Sci Dent, an open access journal                                                                                                                                                                                       Volume 7 • Issue 2 • 2026 

outcome of regenerative procedures in humans: a 

meta-analysis. J Periodontol. Apr 2001;72(4):512-6. 

doi:10.1902/jop.2001.72.4.512 

10. Hur Y, Tsukiyama T, Yoon TH, Griffin T. Double flap 

incision design for guided bone regeneration: a novel 

technique and clinical considerations. J Periodontol. 

Jun 2010;81(6):945-52. doi:10.1902/jop.2010.090685 

11. Ronda M, Stacchi C. A Novel Approach for the 

Coronal Advancement of the Buccal Flap. Int J 

Periodontics Restorative Dent. Nov-Dec 

2015;35(6):795-801. doi:10.11607/prd.2232 

12. Inoko M, Rubin S, Ono Y, Saito A. Releasing 

Incisions Using Upward-Motion Scissors Technique 

for Flap Mobilization for Guided Bone Regeneration 

or Periodontal Surgery: Technical Introduction and a 

Case Report. Int J Periodontics Restorative Dent. 

Jul/Aug 2018;38(4):503-507. doi:10.11607/prd.3205 

13. Molly L. Bone density and primary stability in 

implant therapy. Clin Oral Implants Res. Oct 2006;17 

Suppl 2:124-35. doi:10.1111/j.1600-0501.2006.01356.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© The Author(s) 2026. This article is distributed under the terms of the Creative Commons Attribution 4.0 International 

License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any 

medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons 

license and indicate if changes were made. The Creative Commons Public Domain Dedication waiver 

(http://creativecommons.org publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated. 

 
Ready to submit your research? Choose RN and benefit from:  

 

 Fast, convenient online submission.  

 Thorough peer review by experienced researchers in your field.  

 Rapid publication on acceptance.  

 Support for research data, including large and complex data types.  

 Global attainment for your research.  

 At RN, research is always in progress.  

 Learn more: researchnovelty.com/submission.php  

 


