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ABSTRACT:  

Maxillectomy, the surgical removal of all or part of the maxilla, is a major procedure performed for 

various medical conditions such as malignant tumors, extensive traumatic injuries, congenital 

malformations, and osteonecrosis of the maxilla. This surgical intervention is often necessary to 

eradicate cancerous growths, control severe infections, or address debilitating structural defects. 

While maxillectomy is crucial for ensuring patients' survival and overall health, it often leaves them 

with significant functional and aesthetic impairments that can profoundly impact their quality of 

life.This comprehensive review aims to provide a thorough analysis of the current state of  Maxillary 

Reconstruction Procedures Post Maxillectomy examining the scientific literature published over the 

last 15 years. By critically evaluating the efficacy, safety, potential applications, and challenges faced 

by blood substitutes, this review will shed light on their potential role in transforming patient care. 

  

 

 

Introduction  

Maxillectomy, the surgical removal of all or part of the 

maxilla, is often necessitated by advanced head and neck 

tumors, traumatic injuries, or congenital anomalies. 

While maxillectomy can be life-saving, it results in 

significant functional and aesthetic impairments due to 

the loss of hard and soft tissues in the maxillary 

region.(1,2) The postoperative challenges faced by 

patients require innovative and effective maxillary 

reconstruction procedures to restore oral function, 

improve quality of life, and enhance facial aesthetics. (3–

5) 

Maxillary reconstruction has witnessed remarkable 

advancements over the last few decades, with several 

surgical approaches and techniques being developed to 

address the complex nature of post-maxillectomy 

defects.(6) Over the last few decades, advancements in 

medical science, surgical techniques, and materials have 

paved the way for remarkable progress in maxillary 

reconstruction. Researchers, surgeons, and 

prosthodontists have collaborated to develop innovative 

approaches and technologies that have revolutionized the 

field.(7,8) Maxillary reconstruction has evolved 

significantly, transitioning from rudimentary procedures 

to sophisticated, multidisciplinary approaches. Initially, 

the reconstructive efforts primarily involved local flaps, 

which involved mobilizing nearby tissues to cover the 

defects. Nasolabial and buccal flaps were commonly 

used for small and medium-sized defects.(9,10) 

However, they had limitations, especially for extensive 

defects, due to their limited tissue mobility. 

As surgical techniques advanced, regional flaps became 

popular choices for more extensive defects. The 

temporalis muscle flap and the pectoralis major 

myocutaneous flap were among the commonly used 

regional flaps(11). These flaps offered ample tissue bulk 

and a reliable blood supply, enabling the reconstruction 

of larger maxillary defects. However, they were 
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associated with functional limitations, such as speech 

and masticatory difficulties, and often resulted in 

suboptimal aesthetic outcomes. 

The emergence of microvascular surgery opened new 

avenues for complex maxillary reconstruction. Free 

tissue transfer allowed the transplantation of distant 

tissues with a reliable vascular supply, offering superior 

outcomes for large and challenging maxillary 

defects(12). The fibula free flap, radial forearm flap, and 

anterolateral thigh flap are among the commonly utilized 

free flaps in maxillary reconstruction.(13) These flaps 

provide versatility in terms of tissue composition, and 

their ability to accommodate dental implants further 

enhances their appeal. 

In the pursuit of achieving the best possible outcomes, 

maxillary reconstruction has evolved to incorporate 

combined approaches. The integration of surgical and 

prosthetic techniques has led to more comprehensive and 

tailored solutions.(14,15) For instance, a combination of 

free tissue transfer with dental implants and prostheses 

provides patients with both structural support and dental 

rehabilitation, leading to more functional and 

aesthetically pleasing results. 

Collaboration between multiple medical specialties has 

become increasingly vital in achieving successful 

maxillary reconstruction. The involvement of oral and 

maxillofacial surgeons, prosthodontists, head and neck 

surgeons, and radiation oncologists in the treatment 

planning process allows for a multidisciplinary 

perspective and personalized treatment plans for each 

patient. 

 

Methodology 

To conduct this research, a comprehensive literature 

review was undertaken to identify relevant articles 

published within the last 15 years (from 2008 to 2023). 

Databases such as PubMed, Google Scholar, and 

relevant medical journals were extensively searched 

using keywords such as "maxillary reconstruction," 

"maxillectomy," "facial defects," "prosthetic 

rehabilitation," "free tissue transfer," "bone grafts," and 

"dental implants." 

Inclusion criteria for articles consisted of studies that 

focused on maxillary reconstruction procedures post 

maxillectomy. The selected articles were further 

evaluated based on their relevance to the topic, quality of 

data, sample size, and research methodology. After 

rigorous screening, a total of 15 articles were included in 

the review. 

Initially, a total of 40 articles were identified. After 

applying inclusion and exclusion criteria, 15 articles 

were selected for detailed analysis. Studies that focused 

on maxillary reconstruction techniques, outcomes, 

complications, and patient satisfaction were included, 

while review articles, case reports, and articles with 

limited relevance were excluded. The selected articles 

were then thoroughly reviewed, and the information was 

synthesized to provide a comprehensive overview of the 

different maxillary reconstruction procedures. 

 

Discussion  

Maxillary Reconstruction Challenges: 

Maxillary defects resulting from maxillectomy can vary 

significantly in size, location, and complexity, depending 

on the underlying pathology and the extent of surgical 

resection. These defects can involve the hard palate, 

maxillary sinus, alveolar ridge, orbital floor, and other 

adjacent structures. Consequently, reconstructing such 

intricate anatomical regions requires meticulous 

planning, surgical skill, and an in-depth understanding of 

the available reconstructive options. 

One of the primary concerns in maxillary reconstruction 

is achieving functional rehabilitation. The maxilla plays 

a critical role in speech production and swallowing. A 

well-functioning maxillary reconstruction should restore 

the velopharyngeal function to ensure proper speech 

articulation and prevent nasal regurgitation during 

swallowing.(16) Additionally, preserving or restoring 

the occlusal relationship and dental function is essential 

to maintain proper mastication and nutritional intake. 

Furthermore, the aesthetic outcome of maxillary 

reconstruction significantly impacts patients' self-esteem 

and body image. Aesthetically pleasing results can help 

patients feel more comfortable in social settings and 

improve their psychological well-being(17). 

Consequently, reconstruction methods should not only 

focus on functional restoration but also on providing a 

natural facial appearance that blends seamlessly with the 

surrounding structures. 

 

Maxillary Reconstruction Techniques: 

The literature review revealed a range of maxillary 

reconstruction techniques, each tailored to the extent of 

the maxillectomy defect and the patient's individual 

needs. These techniques include prosthetic rehabilitation 
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with obturators, local flaps, regional flaps, distant flaps, 

microvascular free tissue transfer, and bone grafts.(18) 

Prosthetic rehabilitation, employing obturators, is a 

conservative approach suitable for limited defects, 

providing acceptable functional and aesthetic outcomes. 

However, it may require frequent adjustments and has 

limitations in larger defects. 

 

Microvascular Free Tissue Transfer: 

Over the last 15 years, microvascular free tissue transfer 

has emerged as a leading reconstructive option, offering 

durable and aesthetically superior outcomes. Procedures 

utilizing free flaps such as fibula, radial forearm, scapula, 

and anterolateral thigh flaps have shown promising 

results in restoring both hard and soft tissues.(19) The 

vascular anastomosis of these flaps allows improved 

blood supply, facilitating better healing and graft 

integration. 

 

Bone Grafts and Dental Implants: 

Augmentation of the maxillary bony structure through 

bone grafts, including iliac crest and calvarial bone, has 

been utilized to enhance stability for dental 

rehabilitation. Integration of dental implants into the 

reconstructed maxilla has further improved oral function 

and patient satisfaction.(20) Studies have reported 

successful implant osseointegration, leading to the 

restoration of masticatory function and phonetics. 

 

Advancements in Surgical Techniques: 

Technological advancements, such as computer-aided 

design and manufacturing (CAD/CAM) and virtual 

surgical planning, have revolutionized maxillary 

reconstruction. These tools facilitate meticulous 

preoperative planning, allowing for customized surgical 

guides and better surgical outcomes. Moreover, advances 

in 3D printing have enabled the fabrication of patient-

specific implants and prostheses, enhancing both 

functional and aesthetic restoration. 

 

Prosthetic Reconstruction Techniques: 

Prosthetic reconstruction plays a crucial role in 

rehabilitating patients post maxillectomy, especially for 

those who may not be suitable candidates for surgical 

reconstruction or prefer a non-surgical approach. 

Obturators and dental prostheses are common prosthetic 

options employed in maxillary reconstruction. 

Obturators are custom-made devices designed to close 

the palatal defect, allowing patients to achieve proper 

speech articulation and prevent nasal regurgitation 

during swallowing.(21) Over the past 15 years, 

advancements in digital technology and 3D printing have 

significantly enhanced the fabrication of obturators. 

Three-dimensional printing allows for precise and 

patient-specific designs, ensuring a better fit and 

improved patient comfort. 

Additionally, computer-aided design and computer-

aided manufacturing (CAD/CAM) technology have 

enabled the creation of obturators with better retention 

and stability. These advancements have not only 

shortened the production time but have also improved the 

overall aesthetic outcomes, helping patients regain their 

confidence and quality of life. 

Dental prostheses, particularly implant-supported 

prostheses, are essential for rehabilitating dental function 

and aesthetics following maxillectomy.(22) Dental 

implants offer a stable and durable foundation for fixed 

or removable prostheses, providing patients with 

improved chewing capacity and a more natural facial 

appearance. 

Over the last 15 years, dental implant technology has 

advanced significantly, with the introduction of new 

implant designs, surface modifications, and digital 

planning techniques.(23) Cone-beam computed 

tomography (CBCT) and computer-guided implant 

placement have enhanced the accuracy and predictability 

of implant surgeries, reducing the risk of complications 

and ensuring optimal functional and aesthetic outcomes. 

However, not all patients are suitable candidates for 

dental implant-based reconstruction. Adequate bone 

volume and healthy adjacent tissues are crucial 

prerequisites for successful implant integration. In cases 

where the available bone is insufficient, pre-implantation 

bone grafting or alternate reconstructive methods may be 

necessary. 

 

Combined Approaches: 

In recent years, a trend towards using combined 

approaches in maxillary reconstruction has gained 

popularity. Combining surgical techniques with 

prosthetic rehabilitation allows for more comprehensive 

and tailored solutions for patients with complex 

maxillary defects. 

The integration of free tissue transfer with dental 

implants and prostheses has yielded promising results. 
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The use of vascularized bone from a free tissue flap 

provides structural support for dental implants, 

enhancing their long-term stability and success rate.(24) 

This combined approach not only restores dental 

function but also addresses facial aesthetics, significantly 

improving the patient's quality of life. 

Moreover, the utilization of digital technology in the 

planning and execution of combined approaches has 

further improved treatment precision. Computer-aided 

design (CAD) and computer-aided manufacturing 

(CAM) enable seamless integration of various 

components, resulting in a more accurate and efficient 

workflow. This interdisciplinary collaboration between 

oral and maxillofacial surgeons, prosthodontists, and 

dental technicians has revolutionized maxillary 

reconstruction, offering patients better functional and 

aesthetic outcomes. 

 

Outcomes and Complications: 

The majority of the reviewed articles reported favorable 

outcomes in terms of functional rehabilitation, quality of 

life, and facial aesthetics. However, complications such 

as flap necrosis, infection, fistula formation, and implant 

failure were documented in some cases. Proper patient 

selection, precise surgical execution, and thorough 

postoperative care were identified as crucial factors in 

minimizing complications. 

maxillary defects. These flaps provide relatively simple 

solutions, utilizing nearby tissues to cover the defect. 

They offer the advantage of minimal donor site 

morbidity and a shorter operating time. However, their 

use is limited to defects in specific regions, and they may 

not be suitable for larger defects that require more 

extensive tissue mobilization. 

 

Challenges and Complications: 

Despite the significant advancements in maxillary 

reconstruction, challenges and complications still exist. 

Surgical procedures involving flap reconstruction carry 

inherent risks, such as flap failure, wound dehiscence, 

and infection. Microvascular anastomosis remains a 

technically demanding aspect of free tissue transfer, and 

complications related to the donor site may impact the 

patient's overall function and well-being. 

Similarly, prosthetic reconstruction, although less 

invasive, is not without its challenges. Obturators, if not 

well-designed or ill-fitting, may lead to discomfort, 

impaired speech, and swallowing difficulties. Implant-

based reconstructions are susceptible to complications 

such as implant failure, peri-implantitis, and soft tissue 

problems. 

In addition to technical challenges, patient factors such 

as smoking, diabetes, and previous radiation therapy may 

influence the success of maxillary reconstruction. The 

compromised vascularity of irradiated tissues can 

increase the risk of complications and affect the overall 

healing process. Consequently, careful patient selection 

and preoperative evaluation are crucial to achieving 

successful outcomes. 

 

Patient Satisfaction and Quality of Life: 

Assessing patient satisfaction and quality of life 

following maxillary reconstruction is of paramount 

importance. Over the past 15 years, numerous studies 

have evaluated patients' experiences and 

the integration of innovative surgical techniques, 

technological advancements, and a multidisciplinary 

approach holds great promise for the future of maxillary 

reconstruction post maxillectomy. By continually 

refining and developing these procedures, healthcare 

professionals can significantly improve the quality of life 

for patients, helping them regain oral function and 

confidence in their appearance after undergoing 

maxillectomy. 

Maxillary reconstruction post maxillectomy is a complex 

and evolving field, with significant advancements in the 

last 15 years. The reviewed literature showcases a range 

of reconstructive options that have significantly 

improved functional outcomes and restored facial 

aesthetics for patients with maxillary defects. 

Microvascular free tissue transfer, bone grafts, and 

dental implants have emerged as highly effective 

techniques, offering durable solutions to patients with 

extensive maxillary defects. 

Advancements in technology, such as CAD/CAM and 

3D printing, have further revolutionized maxillary 

reconstruction, enabling more accurate surgical planning 

and customized solutions. Nonetheless, careful patient 

selection and adherence to surgical principles remain 

paramount in achieving successful outcomes and 

minimizing complications. 

It is essential for maxillofacial surgeons, oncologists, 

prosthodontists, and other relevant specialists to 

collaborate closely to develop individualized treatment 

plans that consider the patient's unique anatomy, medical 

history, and treatment goals. Further research and long-
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term follow-up studies are necessary to continually 

refine and improve maxillary reconstruction procedures 

and optimize patient outcomes. 

Conclusion  

In conclusion, the significance of maxillary 

reconstruction procedures post maxillectomy cannot be 

underestimated. As this comprehensive review will 

demonstrate, advancements in surgical techniques, 

prosthetic rehabilitation, and interdisciplinary 

collaboration have significantly improved functional and 

aesthetic outcomes for patients. By summarizing the 

latest evidence and exploring future prospects, this 

review aims to contribute to the ongoing pursuit of 

optimal maxillary reconstruction approaches and 

ultimately enhance patients' quality of life. 
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