
IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)  

e-ISSN: 2279-0853, p-ISSN: 2279-0861.Volume 24, Issue 6 Ser.8 (June 2025), PP 13-17 

www.iosrjournals.org 

 

DOI: 10.9790/0853-2406081317                                      www.iosrjournal.org                                          13 | Page 

Bridging the Gap: Surgical Reconstruction Techniques 

and Their Impact on Prosthetic Outcomes in Oral Cancer 

Rehabilitation 
 

Dr.Rajessh N S1, Dr.Sarankumar M2, Dr.Haripriya A R3, Dr.Swetha D4 
1BDS,MDS, Private Practitioner, Consultant Oral and Maxillofacial Surgeon, Coimbatore. 
2BDS,MDS, Private Practitioner, Consultant Prosthodontist and Implantologist, Chennai. 

3BDS, Private Practice, General Dentist, Erode. 
4BDS,MDS, Private Practitioner, Consultant Prosthodontist and Implantologist, Bengaluru. 

Corresponding Author:  Dr.Sarankumar 

 

Abstract: Oral cancer treatment often results in significant anatomical and functional deficits that require 

comprehensive rehabilitation. This review systematically examines the interplay between surgical reconstruction 

methods and subsequent prosthetic rehabilitation outcomes. We analyze current evidence regarding flap selection, 

bone grafting techniques, digital workflows, and their collective influence on prosthetic success. Special emphasis 

is placed on functional restoration of mastication, speech, and aesthetics, while addressing complications such as 

radiation-induced tissue changes and implant survival challenges. Emerging technologies including virtual 

surgical planning, 3D-printed prostheses, and tissue engineering approaches are critically evaluated. This review 

provides clinicians with evidence-based recommendations for optimizing oral cancer rehabilitation through 

coordinated surgical-prosthetic treatment planning. 
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I. Introduction 
Oral squamous cell carcinoma represents the sixth most common malignancy worldwide, with an 

estimated 350,000 new cases annually [1]. While surgical resection remains the cornerstone of treatment, the 

resulting defects frequently compromise essential functions including mastication, deglutition, and speech 

articulation [2]. The evolution of microvascular reconstruction techniques has dramatically improved anatomical 

restoration, yet the ultimate functional outcomes depend heavily on subsequent prosthetic rehabilitation [3]. 

Contemporary oral cancer rehabilitation demands a paradigm shift from sequential to integrated treatment 

planning, where prosthetic requirements inform surgical reconstruction decisions [4]. This concept of "prosthesis-

driven surgery" necessitates close collaboration between ablative surgeons, reconstructive microsurgeons, and 

maxillofacial prosthodontists [5]. The increasing adoption of virtual surgical planning (VSP) and digital 

prosthodontics has further blurred traditional disciplinary boundaries, creating new opportunities for optimized 

rehabilitation [6]. 

 

This comprehensive review examines current evidence regarding: 

1. The impact of specific reconstruction techniques on prosthetic outcomes 

2. Timing and selection of dental implants in reconstructed jaws 

3. Management of radiation therapy complications 

4. Emerging technologies in surgical-prosthetic rehabilitation 

5. Quality of life outcomes following different rehabilitation approaches 

 

II. Surgical Reconstruction Techniques 
2.1 Microvascular Free Flap Selection 

The choice of reconstructive flap significantly influences subsequent prosthetic possibilities: 

Fibula Free Flap (FFF) 

• Considered the gold standard for mandibular reconstruction due to its consistent vascular anatomy and 

bicortical bone structure [7] 

• Provides adequate bone height (typically 12-15mm) for endosseous implant placement [8] 
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• Segmental osteotomy capability allows precise recreation of mandibular contour [9] 

• Limitations include insufficient height for conventional prostheses in some dentate patients [10] 

 

Scapular System Flaps 

• Offers large soft tissue paddles with independent bone mobility [11] 

• Lateral border provides 10-14cm of bone length with 20-30mm height [12] 

• Particularly useful for complex composite defects involving the midface and mandible [13] 

 

Iliac Crest Flap 

• Provides the greatest bone stock (up to 16cm length, 30mm height) [14] 

• Natural curvature mimics mandibular angle [15] 

• High donor site morbidity limits routine use [16] 

 

2.2 Virtual Surgical Planning (VSP) 

VSP has revolutionized reconstructive accuracy and prosthetic predictability: 

 

Preoperative Workflow 

• High-resolution CT/CBCT imaging of defect and donor sites [17] 

• Computer-assisted design of resection guides and cutting templates [18] 

• 3D-printed models for pre-bending reconstruction plates [19] 

 

Prosthetic Advantages 

• Precise bone positioning optimizes occlusal relationships [20] 

• Allows pre-fabrication of interim prostheses [21] 

• Reduces intraoperative time and improves flap adaptation [22] 

 

III. Prosthetic Rehabilitation Strategies 
3.1 Implant-Supported Prostheses 

Timing Considerations 

• Immediate implantation (during primary reconstruction): 65-78% survival rates [23] 

• Delayed implantation (post-radiation): 82-90% survival rates [24] 

• Staged approach with early secondary implantation (6-12 weeks) showing promise [25] 

 

Radiation-Specific Protocols 

• Hyperbaric oxygen therapy for implants in irradiated bone [26] 

• Zygomatic implants for maxillary defects with >50Gy radiation [27] 

• Ultrashort implants (4-6mm) in compromised bone sites [28] 

 

3.2 Digital Prosthodontics 

 

CAD/CAM Applications 

• Fully digital workflows from impression to final prosthesis [29] 

• Milled titanium frameworks for improved fit and durability [30] 

• 3D-printed interim prostheses for early functional loading [31] 

 

Dynamic Navigation 

• Real-time guided implant placement in grafted bone [32] 

• Accuracy within 0.5mm at apex compared to freehand [33] 

• Particularly valuable for angled implant placement in fibula flaps [34] 

 

IV. Management of Complications 
4.1 Radiation-Associated Challenges 

 

Osteoradionecrosis (ORN) Prevention 

• Pentoxifylline-tocopherol-clodronate protocol [35] 

• Low-level laser therapy for early lesions [36] 

• Conservative debridement with platelet-rich fibrin [37] 

 



Bridging the Gap: Surgical Reconstruction Techniques and Their Impact on Prosthetic Outcomes .. 

DOI: 10.9790/0853-2406081317                                      www.iosrjournal.org                                          15 | Page 

 

Prosthetic Solutions for Xerostomia 

• Magnet-retained overdentures for improved retention [38] 

• Hydrogel-lined prostheses for mucosal protection [39] 

• Electro-stimulation devices for salivary function [40] 

 

4.2 Flap-Related Issues 

 

Volume Attenuation 

• Average 15-20% reduction in flap volume by 12 months [41] 

• Fat grafting for soft tissue augmentation [42] 

• Prosthetic modifications with resilient liners [43] 

 

Scar Contracture 

• Custom silicone stents for vestibuloplasty [44] 

• Botulinum toxin for muscle hypertonicity [45] 

• Laser-assisted scar release [46] 

 

V. Future Directions 
5.1 Bioprinting and Tissue Engineering 

• Vascularized bone constructs with embedded growth factors [47] 

• Patient-specific scaffolds for mandibular regeneration [48] 

• 3D-printed living tissue flaps [49] 

 

5.2 Artificial Intelligence Applications 

• Machine learning algorithms for prosthetic design [50] 

• Predictive modeling of functional outcomes [51] 

• Automated treatment planning systems [52] 

 

VI. Conclusion 
The rehabilitation of oral cancer patients has evolved from simple defect coverage to sophisticated functional 

restoration. Optimal outcomes require: 

1. Early involvement of prosthodontists in surgical planning 

2. Careful flap selection based on prosthetic needs 

3. Judicious use of dental implants with radiation-modified protocols 

4. Adoption of digital technologies throughout the workflow 

5. Multidisciplinary management of complications 

Future research should focus on longitudinal quality of life studies and cost-effectiveness analyses of different 

rehabilitation approaches. 
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