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                                                                                     Abstract                                                                                                                                                            
Background:Maxillary ameloblastoma is an uncommon but locally aggressive odontogenic tumor that presents 

substantial surgical challenges because of its proximity to the maxillary sinus, nasal cavity, orbit, and other critical 

midfacial structures. Extensive tumors may require radical resection followed by complex skeletal and soft-tissue 
reconstruction. Contemporary surgical navigation and endoscopic visualization may improve intraoperative 

anatomical control, whereas titanium mesh and vascularized soft-tissue techniques can facilitate restoration of 

complex maxillary defects.                                                                                                                                        
Objective:To review the contemporary literature concerning the surgical management of extensive maxillary 

ameloblastoma, with particular emphasis on computer-assisted navigation, endoscopic assistance, titanium mesh 

reconstruction, and pedicled buccal fat pad reconstruction, and to illustrate the clinical application of this combined 

strategy through a representative case.                                                                                                                                                                              
Narrative Literature Review:A narrative review of the contemporary literature was performed using PubMed, 

Scopus, and Web of Science, focusing on maxillary ameloblastoma, navigation-assisted surgery, endoscopic 

resection, titanium mesh reconstruction, and buccal fat pad flap techniques. The review focused on the anatomical 
and oncological challenges of maxillary ameloblastoma, the potential role of computer-assisted intraoperative 

navigation and endoscopic visualization, and reconstructive strategies for complex postoperative defects.                     

Illustrative Clinical Case:A 48-year-old man presented with a 1.5-year history of progressive right-sided facial 

asymmetry, swelling, mild pain, and ipsilateral nasal obstruction. Imaging demonstrated a 45 × 38 × 32 mm right 
maxillary lesion involving the alveolar process, maxillary sinus, and orbital floor. Histopathological examination 

confirmed follicular ameloblastoma. Three-dimensional virtual planning was performed before surgery. Tumor 

resection was subsequently carried out using intraoperative navigation combined with endoscopic visualization. The 
resulting skeletal defect was reconstructed using a pre-contoured three-dimensional titanium mesh and covered with 

a pedicled buccal fat pad flap.                                                                                                                                             

Clinical Outcome of the Illustrative Case:The operative duration was 210 minutes, with an estimated blood loss 
of approximately 180 mL. No intraoperative complications were reported. Postoperative imaging demonstrated 

satisfactory positioning of the reconstructive titanium mesh. During 12 months of follow-up, no clinically evident 

tumor recurrence, titanium mesh exposure, or infection was observed. Complete intraoral epithelialization of the 

exposed buccal fat pad was achieved within four weeks, with preservation of mastication, swallowing, speech, and 
satisfactory facial symmetry.                                                                                                                                    

Conclusions:The contemporary literature supports a multidisciplinary approach to extensive maxillary 

ameloblastoma in which precise tumor resection is combined with individualized reconstruction. The illustrative 
case demonstrates the practical integration of navigation-guided endoscopic surgery with titanium mesh 

reconstruction and pedicled buccal fat pad coverage. This combination may represent a useful reconstructive 

strategy for selected complex maxillary defects, although the favorable outcome of a single case cannot establish 

comparative efficacy or generalizability. 
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 1.INTRODUCTION                                                                                                                            

Ameloblastoma is a benign odontogenic neoplasm 

characterized by locally aggressive and infiltrative 

growth and a clinically significant risk of local 
recurrence.¹,²,⁵ Although the mandible is the 

predominant site of occurrence, maxillary 

ameloblastomas represent a particularly challenging 
subgroup because of the complex three-dimensional 

anatomy of the maxilla and its close relationship with 

the orbit, nasal cavity, maxillary sinus, pterygopalatine 
and infratemporal regions, and skull base.³,⁶,⁷ These 

anatomical characteristics have important implications 

for both oncological control and reconstructive 

planning and distinguish the surgical management of 
maxillary ameloblastoma from that of more readily 

accessible mandibular lesions.⁴,⁶,⁷ 

The clinical presentation of maxillary ameloblastoma 

may be deceptively inconspicuous during the early 
stages of disease. Because of the relatively thin 

cortical boundaries of the maxilla and its 

communication with several air-containing spaces, 

tumors may expand within the maxillary sinus or 
adjacent anatomical compartments before producing 

prominent external facial deformity.⁶–⁸ Patients may 

therefore present with nonspecific manifestations, 
including swelling, facial asymmetry, dental 

displacement, nasal obstruction, epistaxis, pain, or 

tooth mobility.⁶–⁸ Consequently, some lesions are 
diagnosed only after extension into multiple 

anatomical compartments rather than while remaining 

confined to a localized intraosseous site.⁶–⁸ 

Advanced maxillary ameloblastomas may involve the 

alveolar process, hard palate, maxillary sinus, nasal 
cavity, orbital floor, and posterior maxillary structures, 

creating a complex surgical problem in which 

adequate tumor removal must be balanced against 
preservation or restoration of critical midfacial 

anatomy.⁴,⁶–⁸,³⁹ The fundamental objective of 

treatment remains complete and appropriately planned 

surgical removal of the tumor while minimizing the 
risk of local recurrence.⁵,³⁸ Although conservative 

procedures may be appropriate for selected lesions, the 

infiltrative behavior of ameloblastoma and the 
anatomical characteristics of maxillary tumors may 

limit the applicability of conservative treatment in 

extensive disease.⁵,⁶,³⁸ Large or anatomically advanced 
lesions may consequently require substantial 

maxillary resection to achieve adequate oncological 

clearance.⁴,⁶–⁸,³⁸ 

Extensive maxillary resection transforms tumor 

removal into a combined oncological and 
reconstructive procedure. The resulting defect may 

involve several anatomical and functional compartments 

and require restoration of the three-dimensional 

architecture of the midface as well as separation of the 
oral cavity from the sinonasal spaces.⁴,⁹,¹⁰ Reconstruction 

is particularly important because the maxilla contributes 

to facial contour, orbital support, nasal architecture, 
mastication, speech, swallowing, and subsequent dental 

rehabilitation.⁹,¹⁰,¹⁷ Loss of the maxillary walls, alveolar 

process, sinus boundaries, or orbital floor may therefore 
result in substantial functional and aesthetic impairment 

when appropriate reconstruction is not achieved.⁹,¹⁰,¹⁷ 

Communication between the oral cavity and the maxillary 

sinus or nasal cavity may further complicate postoperative 

healing and predispose to persistent oroantral or oronasal 
fistula, contamination, chronic sinonasal symptoms, and 

impaired tissue healing.¹²–¹⁴ Reconstruction should 

consequently provide both adequate skeletal stability and 
reliable soft-tissue coverage capable of establishing 

biological separation between the involved anatomical 

spaces.⁹,¹⁰,¹²–¹⁴ 

Titanium mesh is an established reconstructive option for 

complex maxillofacial defects because of its mechanical 
strength, rigidity, relatively low weight, and adaptability 

to patient-specific three-dimensional anatomy.¹⁵–¹⁷ 

Titanium mesh can facilitate restoration of maxillary and 
orbital contours while providing a stable structural 

framework for overlying soft tissues.¹⁵–¹⁷ Computer-

assisted fabrication and individualized mesh design may 
further improve the anatomical conformity of 

reconstruction in extensive maxillectomy defects.¹⁶,¹⁷,³⁴ 

However, a rigid reconstructive framework alone does not 

address all biological requirements of a complex surgical 
site. Exposure of titanium mesh to the oral or sinonasal 

environment may predispose to contamination, soft-tissue 

dehiscence, and delayed healing, emphasizing the 
importance of reliable soft-tissue coverage in defects 

involving communication with the oral cavity or 

paranasal spaces.¹⁶–¹⁸ 

The buccal fat pad (BFP) represents a useful autologous 

option for intraoral reconstruction because it is readily 
accessible, has a rich vascular supply, can be mobilized 

without creating a distant donor-site defect, and can 

conform to irregular maxillofacial defects.¹⁹–²² Its use as 
a pedicled flap provides vascularized soft-tissue coverage 

and may facilitate closure of communications between the 

oral cavity and deeper anatomical spaces.¹⁹–²² Clinical 
experience and reported reconstructive applications have 

demonstrated the utility of the BFP in maxillary and 

intraoral defects, including defects reconstructed in 

combination with titanium mesh.³⁶–³⁸ When combined 
with a rigid titanium framework, these components serve 

complementary purposes: titanium mesh restores 

structural support and three-dimensional skeletal contour, 
whereas the vascularized BFP provides biological 
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coverage of the reconstructive construct.¹⁵–¹⁸,³⁶–³⁸ 

The technical difficulty of extensive maxillary tumor 

resection is further increased by limited visualization 

of deep and anatomically concealed regions. 
Conventional open approaches provide broad surgical 

access but may not always allow optimal direct 

visualization of the posterior maxillary sinus, superior 
recesses, nasal cavity, or other difficult-to-access 

surfaces.²³–²⁵ Endoscopic techniques can improve 

visualization of restricted anatomical spaces, although 
endoscopy alone may not provide sufficient exposure 

or control for extensive maxillary tumor resection.²³–

²⁵,³³,³⁵ A combined open and endoscopic approach may 

therefore offer complementary advantages by 
providing adequate access for major tumor resection 

while allowing direct endoscopic inspection of 

otherwise concealed regions and assessment of the 

operative field.²³–²⁵,²⁹,³²,³³,³⁵ 

Computer-assisted surgical navigation provides an 

additional means of intraoperative anatomical 

orientation. By registering the patient to preoperative 

three-dimensional imaging, navigation allows the 
surgeon to correlate the position of surgical 

instruments with the patient's computed tomography-

based anatomy.²⁷–³² This capability may be 
particularly useful in extensive maxillary tumors in 

which normal anatomical landmarks are displaced, 

distorted, or destroyed by tumor growth.²⁷–³² 
Navigation can assist with maintenance of spatial 

orientation, identification of critical anatomical 

structures, and execution of a preoperatively defined 

surgical plan.²⁷–³²,³⁵ Nevertheless, navigation should 
be considered a decision-support and orientation 

technology rather than a substitute for surgical 

judgment, pathological assessment, or appropriate 

oncological margins.²⁷,²⁹,³⁵ 

The combination of navigation and endoscopic 

visualization may be particularly relevant in 

anatomically complex maxillary surgery because the 

two technologies provide complementary information. 
Navigation provides three-dimensional spatial 

orientation derived from preoperative imaging, 

whereas endoscopy provides direct visualization of the 
operative surface and concealed anatomical 

compartments.²³,²⁷,²⁹,³²–³⁵ Their integration may 

therefore reduce uncertainty regarding anatomical 
orientation during resection of tumors occupying the 

maxillary sinus and extending toward the nasal, 

orbital, or posterior maxillary regions.²⁸,²⁹,³²–³⁵ 

Importantly, the available evidence does not establish 
that navigation or endoscopic assistance 

independently improves oncological outcomes; rather, 

these technologies may facilitate accurate execution of 

an appropriately planned surgical procedure.²⁷,²⁹,³²–³⁵ 

Despite advances in digital surgical planning, computer-

assisted navigation, endoscopic techniques, and 

reconstructive materials, extensive maxillary 
ameloblastoma remains a technically demanding 

condition.⁶,⁷,²⁷–²⁹,³³,³⁴ Existing literature has largely 

addressed individual components of management, 
including surgical resection, computer-assisted 

navigation, endoscopic maxillectomy, titanium mesh 

reconstruction, or buccal fat pad reconstruction.²⁶–³⁷ 
However, comparatively limited clinical literature 

describes the practical integration of these technologies 

and reconstructive principles within a single treatment 

pathway for extensive maxillary ameloblastoma.³³,³⁶–³⁸ 

The clinical relevance of such integration extends beyond 
the size or rarity of the tumor. An extensive maxillary 

lesion requires coordinated consideration of oncological 

resection, three-dimensional anatomical orientation, 
visualization of concealed surgical regions, restoration of 

the facial skeleton, and reliable soft-tissue 

coverage.⁶,⁷,⁹,¹⁰,²⁶,²⁹,³³,³⁶–³⁸ The potential value of the 

combined approach therefore lies in its technical and 
conceptual integration rather than in any single 

component. Navigation may support three-dimensional 

intraoperative orientation and execution of the planned 
resection; endoscopic assistance may enhance 

visualization of anatomically restricted regions; titanium 

mesh may restore the structural framework of the maxilla 
and orbital region; and a pedicled BFP may provide 

vascularized soft-tissue coverage of the reconstructive 

field.¹⁵–²¹,²⁶–³⁷ 

Accordingly, the present report describes the surgical 

management of an extensive maxillary ameloblastoma 
using navigation-guided tumor resection with endoscopic 

assistance, immediate three-dimensional titanium mesh 

reconstruction, and pedicled buccal fat pad coverage. The 
case is presented within a narrative review of the 

contemporary literature to contextualize the anatomical 

challenges, surgical principles, reconstructive options, 

potential advantages, and limitations of this integrated 

approach. 

Rather than suggesting that this combined technique is 

superior to established surgical strategies, the present 

report aims to illustrate how contemporary image-guided 
surgery, endoscopic visualization, and defect-specific 

reconstruction can be coordinated within a single 

operative pathway for a complex maxillary tumor. The 
favorable outcome of an individual case should be 

interpreted as illustrative rather than comparative and 

cannot establish oncological superiority, comparative 

efficacy, or generalizability. The case therefore serves as 
a clinical example of the potential integration of 

contemporary surgical technologies and reconstructive 

principles in the management of extensive maxillary 

ameloblastoma. 
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2. MATERIALS AND METHODS 

2.1. Narrative Literature Review 

A structured narrative literature review was conducted 

to provide contemporary clinical and technical context 

for the surgical management and reconstruction of 
extensive maxillary ameloblastoma. The review 

focused on the biological and anatomical 

characteristics of maxillary ameloblastoma, principles 
of oncological resection, computer-assisted surgical 

navigation, endoscopic-assisted maxillectomy, three-

dimensional surgical planning, titanium mesh 

reconstruction, and pedicled buccal fat pad (BFP) 

reconstruction. 

The literature search was performed using 

PubMed/MEDLINE, Scopus, and Web of Science 

Core Collection. Publications indexed between 
January 2015 and July 2026 were considered to 

capture contemporary developments in image-guided 

surgery, endoscopic techniques, digital surgical 
planning, and maxillofacial reconstruction. Selected 

earlier publications were also considered when they 

represented seminal or technically important studies 

establishing the principles of maxillary 
ameloblastoma treatment, surgical navigation, 

titanium mesh reconstruction, or BFP flap surgery. 

The search strategy combined controlled vocabulary 

and free-text terms related to the disease, surgical 
technology, and reconstructive procedures. The 

principal search terms included “maxillary 

ameloblastoma,” “maxillary ameloblastoma surgery,” 

“maxillectomy,” “navigation-assisted surgery,” 
“computer-assisted surgery,” “image-guided surgery,” 

“endoscopic-assisted maxillectomy,” “endoscopic 

resection,” “three-dimensional surgical planning,” 
“titanium mesh reconstruction,” “maxillary 

reconstruction,” “buccal fat pad,” “pedicled buccal fat 

pad flap,” and “oral and maxillary defect 
reconstruction.” Boolean operators (AND/OR) were 

used to combine the principal concepts and refine the 

search strategy. 

Titles and abstracts were initially screened for 

relevance to the clinical and technical objectives of the 
review. Publications were considered relevant when 

they addressed one or more of the following domains: 

(1) clinical behavior, anatomical extension, or surgical 
management of maxillary ameloblastoma; (2) 

principles and technical considerations of maxillary 

resection; (3) computer-assisted navigation and three-

dimensional surgical planning; (4) endoscopic 
assistance in maxillary or sinonasal tumor surgery; (5) 

titanium mesh or other rigid materials for maxillary 

and midface reconstruction; or (6) vascularized BFP 

flap reconstruction of maxillary, oral, sinonasal, or 

oroantral defects. 

Priority was given to clinical studies, systematic reviews, 

narrative reviews, technical reports, case series, and 
representative case reports providing clinically or 

technically relevant information for the surgical approach 

described in the present case. Studies unrelated to 
maxillary or maxillofacial surgery, focused exclusively 

on mandibular ameloblastoma without transferable 

surgical relevance, or lacking clinically relevant 
information for the objectives of the review were 

excluded. Reference lists of relevant publications were 

also manually examined to identify additional seminal or 

highly relevant studies not retrieved through the primary 

database search. 

Because the purpose of this work was to provide a 

narrative synthesis rather than a systematic evidence 

synthesis, no formal risk-of-bias assessment, meta-
analysis, or quantitative evidence grading was 

undertaken. The literature was synthesized thematically 

according to oncological management, anatomical and 

surgical considerations, image-guided navigation, 
endoscopic visualization, skeletal reconstruction, 

vascularized soft-tissue coverage, and integration of these 

modalities. The findings of the literature review were 
subsequently used to contextualize the clinical decision-

making, operative strategy, and reconstructive principles 

applied in the illustrative clinical case. 

2.2. Illustrative Clinical Case 

A 48-year-old man was referred to the Department of 

Maxillofacial Surgery at “Izmirlian” Medical Center with 
a 1.5-year history of progressive right-sided facial 

asymmetry, mild pain, swelling of the right maxillary 

region, and ipsilateral nasal obstruction. Clinical 
examination demonstrated visible asymmetry of the 

middle third of the face and expansion of the right 

maxillary region. Preoperative computed tomography 
(CT) demonstrated a large expansile osteolytic lesion 

involving the right maxilla, with extension into the 

maxillary sinus and involvement of the orbital floor. The 

lesion involved the maxillary alveolar process and the 
anterior and posterolateral walls of the maxilla. The 

maximum recorded tumor dimensions were 45 × 38 × 32 

mm Table 1. 

Histopathological examination established the diagnosis 
of follicular ameloblastoma. Based on the clinical, 

radiological, and histopathological findings, extensive 

surgical resection was planned. Three-dimensional virtual 

reconstruction of the maxillofacial skeleton was 
performed preoperatively to define the extent of resection, 

establish the intended osteotomy planes, and facilitate 

subsequent reconstruction. 
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Table 1. Preoperative Clinical and Radiological Characteristics 

Parameter Findings 
Age/Sex 48-year-old male 
Symptom duration Approximately 1.5 years 

Clinical symptoms 
Progressive facial asymmetry, mild pain, right maxillary 

swelling, ipsilateral nasal obstruction 

Anatomical location 
Right maxilla with extension into the maxillary sinus and 

orbital floor 
Tumor dimensions 45 × 38 × 32 mm 

Bone involvement 
Maxillary alveolar process, anterior and posterolateral 
maxillary walls, and orbital floor 

Histopathological diagnosis Follicular ameloblastoma 

Preoperative imaging 
High-resolution maxillofacial CT with three-dimensional 

reconstruction 

Virtual surgical planning 
Three-dimensional computer-assisted planning with 

predefined resection margins of approximately 5–8 mm 

Planned reconstruction 
Three-dimensional titanium mesh with pedicled BFP 

coverage 

 

The preoperative three-dimensional plan was subsequently incorporated into the intraoperative navigation workflow. 

The surgical objective was complete tumor removal with appropriately planned resection margins while preserving 
uninvolved adjacent structures whenever anatomically and oncologically feasible. 

The patient's clinical presentation, including right-sided facial asymmetry and expansion of the maxillary region, is 

shown in Figure 1. 

                                                                                                                                   
Figure 1. Preoperative clinical presentation of the patient with extensive right maxillary ameloblastoma, 

demonstrating right-sided facial asymmetry and expansion of the maxillary region. 

2.3. Surgical Technique 

2.3.1. Navigation Registration 

Before tumor resection, a patient-tracking frame was secured to the cranial region to establish a stable reference for 
intraoperative navigation. Registration was performed by correlating selected anatomical landmarks with the 

preoperative high-resolution CT dataset. The reported registration error was less than 0.8 mm. Registration accuracy 

was verified before initiation of the osteotomies. 

2.3.2. Surgical Access and Endoscopic Visualization 

Surgical access was obtained through a transoral approach using a modified Weber–Ferguson mucosal incision. 
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Following exposure of the maxillary surgical field, rigid 30° and 45° endoscopes were introduced to provide direct 

visualization of anatomically restricted regions, particularly the posterior maxillary area and orbital floor. Endoscopic 

visualization was used as an adjunct to the open surgical field rather than as an independent surgical approach. 

2.3.3. Navigation-Guided Tumor Resection 

The planned osteotomies were performed under real-time computer-assisted navigation. The navigation system was 
used to correlate the position of the surgical instruments with the preoperative three-dimensional reconstruction and 

predefined resection planes. 

During tumor resection, computer-assisted navigation was used to maintain three-dimensional anatomical orientation, 

while endoscopic visualization was used to inspect anatomically concealed regions, particularly the posterior maxillary 

area and orbital floor (Figure 2A,B). 

 

Figure 2. Navigation-guided tumor resection with endoscopic assistance. (A) Intraoperative navigation system 

demonstrating registration of the patient to the preoperative three-dimensional CT dataset and real-time localization of 

the surgical instruments. (B) Endoscopic inspection of the surgically treated maxillary region, demonstrating 

visualization of anatomically restricted areas following tumor resection. 

Osteotomies were performed approximately 5–8 mm beyond the visible tumor boundaries according to the 

preoperative surgical plan and intraoperative anatomical assessment. Where the orbital floor was involved, selective 

resection of the affected segment was performed, while uninvolved adjacent structures were preserved whenever this 

was considered oncologically appropriate. 

Following completion of the planned osteotomies, the tumor was removed en bloc and submitted for histopathological 

examination (Figure 3). 

 

Figure 3. Resected maxillary tumor specimen following completion of the planned maxillary resection and prepared 

for histopathological examination. 
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After removal of the tumor specimen, the operative field was inspected both directly and endoscopically to assess the 

resection boundaries and identify any grossly apparent residual pathological tissue. The exposed maxillary surgical 

field before reconstruction is shown in Figure 4. 

 

Figure 4. Intraoperative view of the maxillary surgical field following tumor removal, demonstrating the resulting 

surgical defect before completion of reconstruction. 

2.3.4. Skeletal Reconstruction 

Following completion of tumor resection, the resulting maxillary defect was reconstructed using a pre-contoured three-
dimensional titanium mesh. The mesh was adapted to the planned anatomical contours of the maxilla and midface to 

restore the structural framework and facial contour. 

The titanium mesh was rigidly secured to the remaining stable maxillary bone using microscrews. Particular attention 

was given to restoration of the anterior maxillary contour and the inferior orbital region. 

The intraoperative positioning of the pre-contoured three-dimensional titanium mesh within the maxillary defect is 

shown in Figure 5. 

  

Figure 5. Intraoperative reconstruction of the maxillary defect using a pre-contoured three-dimensional titanium mesh. 
The mesh is positioned within the defect and rigidly fixed to the remaining maxillary structures to restore the skeletal 

framework and facial contour. 

2.3.5. Pedicled Buccal Fat Pad Reconstruction 

A pedicled buccal fat pad (BFP) flap was subsequently harvested through the adjacent intraoral approach. The 

vascularized fat pad was carefully mobilized while maintaining its vascular pedicle and was transposed over the 

reconstructed defect and titanium mesh. 
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The BFP was secured with absorbable 4-0 Vicryl sutures, providing vascularized soft-tissue coverage of the 

reconstructive field. The flap was positioned to facilitate biological coverage of the titanium framework and to 

establish separation between the oral cavity and the deeper reconstructed maxillary region. 

2.3.6. Integrated Surgical Strategy 

The operative sequence consisted of four complementary components: (1) navigation-guided oncological resection; (2) 
endoscopic visualization of anatomically concealed regions; (3) immediate three-dimensional titanium mesh 

reconstruction; and (4) vascularized pedicled BFP coverage. 

This integrated strategy was designed to address the oncological and reconstructive requirements of the procedure 

within a single operative pathway. Navigation and endoscopy served as adjunctive technologies for anatomical 
orientation and visualization, whereas the titanium mesh and pedicled BFP provided complementary structural and 

biological reconstruction. 

2.3.7. Postoperative Radiological Assessment 

Postoperative maxillofacial CT with three-dimensional reconstruction was performed to assess the position of the 

titanium mesh, the reconstructed maxillary contour, and the postoperative surgical field. The postoperative three-

dimensional reconstruction demonstrated satisfactory positioning of the titanium mesh and restoration of the 

reconstructed maxillary contour, with no radiologically apparent residual tumor (Figure 6). 

                                                                                                         
Figure 6. Postoperative three-dimensional computed tomography reconstruction demonstrating satisfactory 

positioning of the titanium mesh, restoration of the reconstructed maxillary contour, and no radiologically 

apparent residual tumor. 

3. RESULTS 

3.1. Findings of the Narrative Literature Review 

The narrative synthesis identified several consistent themes relevant to the management of extensive maxillary 
ameloblastoma. Maxillary ameloblastomas represent a particularly demanding surgical subgroup because of their 

proximity to the maxillary sinus, nasal cavity, orbit, pterygopalatine region, and skull base. Compared with mandibular 

lesions, maxillary tumors may remain clinically inconspicuous during their early course and can extend into adjacent 

anatomical compartments before producing prominent external manifestations.6–9 

Across the reviewed literature, complete surgical removal with appropriately planned resection margins remained the 

fundamental objective in the management of locally aggressive and extensive ameloblastoma. Although conservative 

procedures may be appropriate for selected lesions, the available evidence indicates that extensive maxillary disease 
frequently requires a more comprehensive resection because of its infiltrative growth pattern and the anatomical 

limitations of the maxilla.4–7,38,39 

A further recurring theme was the increasing use of three-dimensional imaging and computer-assisted surgical 
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planning. CT-based three-dimensional reconstruction can assist in defining tumor extent, identifying relevant 

anatomical structures, planning osteotomy lines, and anticipating the reconstructive requirements associated with 

extensive maxillary resection.16,27–29,32,34 Computer-assisted navigation provides additional intraoperative anatomical 
orientation by correlating the position of surgical instruments with the preoperative three-dimensional imaging dataset. 

This may be particularly useful when normal anatomical landmarks have been distorted or removed by tumor 

growth.26–32,34,35 Importantly, navigation functions as an adjunct to surgical decision-making and does not replace 
appropriate oncological planning or histopathological assessment of resection margins.26,27,35 The reviewed literature 

also supports the complementary role of endoscopic visualization in selected maxillary and sinonasal procedures. 

Endoscopic assistance can improve visualization of posterior, superior, medial, and otherwise concealed regions that 
may be difficult to inspect adequately through an open operative field.22–25,29,33,35 At the same time, the available 

literature generally supports endoscopy as an adjunct to an appropriately selected surgical approach rather than as a 

substitute for adequate oncological exposure.23–25,29,33,35 

With respect to reconstruction, extensive maxillary defects commonly require restoration of both skeletal architecture 

and soft-tissue coverage. Titanium mesh has been used for reconstruction of complex maxillary, midface, and orbital 
defects because of its rigidity, adaptability, and ability to provide a stable three-dimensional framework.15–18,34,36,37 

However, rigid skeletal reconstruction alone may be insufficient when the operative defect communicates with the oral 

cavity or sinonasal spaces, where reliable soft-tissue coverage is important for protection of the reconstructive material 
and separation of anatomical compartments.15–18 The pedicled BFP has been described as a useful vascularized local 

tissue for reconstruction of oral, maxillary, palatal, and oroantral defects. Its intraoral accessibility, vascular supply, 

mobility, and ability to conform to irregular defects make it suitable for coverage of selected maxillofacial defects.19–

22,36–38 The combination of titanium mesh and a vascularized BFP therefore provides complementary functions, with 

the mesh restoring skeletal support and the BFP providing biological soft-tissue coverage.36–38 

Overall, the literature indicates that the individual components of the present surgical strategy—oncological resection, 

three-dimensional planning, computer-assisted navigation, endoscopic visualization, titanium mesh reconstruction, and 

pedicled BFP coverage—are established techniques supported by clinical and technical literature.15–38 However, the 
available literature contains comparatively limited documentation of their coordinated use within a single operative 

strategy specifically for extensive maxillary ameloblastoma. This observation provided the clinical rationale for the 

integrated approach applied in the present case. 

Table 2. Narrative Synthesis of the Main Surgical and Reconstructive Evidence 

Domain Main findings from the literature Clinical relevance to the present case 

Maxillary ameloblastoma 
Locally aggressive behavior with 

potential extension into multiple 

anatomical compartments 

Supported extensive and carefully 

planned resection 

Oncological surgery 
Complete tumor removal with 

appropriately planned margins remains 

the fundamental treatment objective 
Guided the planned resection 

3D surgical planning 
CT-based reconstruction facilitates 

assessment of tumor extent and 

preoperative surgical planning 

Used to define osteotomy planes and 

reconstructive requirements 

Computer-assisted navigation 
Provides intraoperative three-

dimensional anatomical orientation 
Used to support the planned 

osteotomies 

Endoscopic assistance 
Improves visualization of posterior, 

superior, and otherwise concealed 

anatomical regions 
Used to inspect difficult-to-access areas 

Titanium mesh 
Provides rigid three-dimensional 

skeletal reconstruction 
Used to restore maxillary and orbital 

contours 

Pedicled BFP 
Provides vascularized local soft-tissue 
coverage 

Used to cover the reconstructive field 

Integrated approach 

Individual components are established, 
whereas their coordinated application in 

extensive maxillary ameloblastoma is 

less frequently documented 

Provided the rationale for the present 

case 
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 3.2. Clinical Case Findings 

The patient underwent the planned integrated surgical procedure consisting of navigation-guided resection of the right 

maxillary ameloblastoma with endoscopic assistance, followed by immediate three-dimensional titanium mesh 

reconstruction and pedicled BFP coverage. 

The total operative time was 210 minutes, with an estimated intraoperative blood loss of approximately 180 mL. No 
intraoperative complications were documented. In particular, no intraoperative injury to the orbit or other adjacent 

critical structures was observed. 

Real-time navigation was used during the planned osteotomies, while endoscopic visualization provided additional 

assessment of the posterior maxillary region and orbital floor. Following tumor removal, the surgical field was 

inspected directly and endoscopically before reconstruction. 

The resulting maxillary defect was reconstructed using a pre-contoured three-dimensional titanium mesh, which was 

rigidly fixed to the remaining maxillary structures. A pedicled BFP flap was subsequently mobilized and positioned 

over the reconstructive field to provide vascularized soft-tissue coverage. The flap was secured intraorally with 

absorbable sutures. 

A postoperative CT examination performed on postoperative day 7 demonstrated satisfactory restoration of the 
reconstructed maxillary contour and appropriate positioning of the titanium mesh, with no radiologically apparent 

residual tumor (Figure 6). 

3.2.1. Histopathological Assessment 

Histopathological examination of the resected specimen confirmed the diagnosis of follicular ameloblastoma. 

The postoperative CT finding of no radiologically apparent residual tumor was considered separately from 

histopathological assessment of the surgical margins. A definitive histopathological assessment of all surgical margins 

was not available in the documentation reviewed for the present report. Therefore, the postoperative radiological 

finding was not interpreted as evidence of histopathological R0 resection. 

Microscopic examination demonstrated proliferating odontogenic epithelial islands and follicles within a fibrous 

stromal background, with peripheral palisading of columnar to cuboidal cells, reverse nuclear polarity, and central 

stellate-reticulum-like areas, consistent with follicular ameloblastoma (Figure 7A–C). 

 

Figure 7. Histopathological features of follicular ameloblastoma. (A) Low-power view demonstrating multiple 
odontogenic epithelial islands and follicles within a fibrous stromal background (hematoxylin and eosin [H&E], ×40). 

(B) Intermediate-power view showing ameloblastomatous epithelial follicles with peripheral palisading of columnar to 

cuboidal cells (H&E, ×100). (C) High-power view demonstrating peripheral palisading with reverse nuclear polarity 

and central stellate-reticulum-like areas (H&E, ×400). 
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3.2.2. Twelve-Month Clinical Outcome 

During the 12-month follow-up period, no clinically evident local recurrence was observed. The titanium mesh 

remained completely covered without clinically apparent exposure or infection. Complete intraoral epithelialization of 

the BFP was achieved within approximately 4 weeks. 

The reconstructed facial contour remained satisfactory, with improvement in the preoperative facial asymmetry. 
Mastication, swallowing, and speech were preserved throughout the follow-up period. No postoperative visual 

deterioration or diplopia was reported Table 3. 

Table 3. Twelve-Month Postoperative Clinical and Functional Outcomes 

Clinical outcome 12-month finding 
Local tumor control No clinically evident local recurrence 
Titanium mesh No exposure or clinical evidence of infection 

BFP healing 
Complete intraoral epithelialization within approximately 4 

weeks 
Facial contour Satisfactory restoration of facial symmetry 
Mastication Preserved 

Deglutition Preserved 
Speech Preserved 
Visual function No postoperative visual deterioration reported 
Diplopia Not reported 

Postoperative CT 
Satisfactory reconstructed maxillary contour and titanium 

mesh position; no radiologically apparent residual tumor on 

postoperative day 7 CT 
Follow-up duration 12 months 

 

3.2.3. Summary of the Clinical Outcome 

Overall, the integrated surgical approach resulted in 

satisfactory short- and intermediate-term clinical 

outcomes in this patient. Navigation-guided resection 
and endoscopic visualization were used together to 

facilitate tumor removal and assessment of the 

complex maxillary operative field, while titanium 

mesh reconstruction restored the skeletal framework 
and the pedicled BFP provided vascularized soft-

tissue coverage. 

At 12 months, the patient demonstrated satisfactory 

facial symmetry, preserved oral functions, stable soft-
tissue coverage, and no clinically evident local 

recurrence. The postoperative CT demonstrated 

satisfactory positioning of the reconstructive titanium 

mesh without radiologically apparent residual tumor at 

postoperative day 7. 

These findings represent the outcome of a single 

illustrative clinical case and should therefore not be 

interpreted as evidence of comparative superiority of 
the integrated technique over alternative surgical or 

reconstructive approaches. 

4. DISCUSSION 

The management of an extensive maxillary 

ameloblastoma is challenging because successful 

treatment depends on more than tumor removal alone. 

The surgeon must achieve adequate oncological clearance 
while preserving uninvolved anatomical structures and, at 

the same time, restoring the three-dimensional 

architecture and function of the maxilla. This is 

particularly important in maxillary ameloblastomas 
because the tumor may extend into the maxillary sinus, 

nasal cavity, orbit, posterior maxillary spaces, and, in 

advanced cases, toward the skull base. Because the 
maxilla provides relatively little resistance to tumor 

spread, substantial extension may occur before the 

external clinical findings become pronounced. 1,5–9,39,40 

The primary objective of treatment remains complete 
surgical removal of the tumor with an appropriately 

planned margin. The extent of surgery should be 

determined by the biological behavior and anatomical 

spread of the lesion rather than by the desire to preserve 
structures that are already involved by tumor. Although 

conservative treatment may have a role in selected 

ameloblastomas, the available evidence generally 
supports more extensive surgery for large, infiltrative, or 

anatomically advanced lesions because conservative 

treatment may be associated with a greater risk of residual 

disease and recurrence. 4–6,12,39 In maxillary lesions, this 
consideration is particularly important because the thin 

surrounding bone and proximity of the orbit, nasal cavity, 

and skull base may make apparently limited disease more 
extensive than suggested by the clinical examination 
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alone. 6–9,40 The surgical approach in the present case 

was therefore planned according to the radiological 

extent of the tumor, the structures involved, and the 
anticipated three-dimensional defect that would 

remain after resection. 

Computer-assisted navigation was incorporated into 

the present procedure to improve three-dimensional 
orientation during tumor removal. This was especially 

useful because the lesion involved the maxillary sinus 

and orbital floor, where tumor expansion can alter or 
obscure the normal anatomical landmarks used during 

conventional surgery. Navigation systems allow the 

surgeon to correlate the operative field with the 

preoperative three-dimensional imaging dataset and 
can therefore provide useful spatial information during 

complex cranio-maxillofacial procedures. 27–29,31,32,34 

The value of navigation, however, should be 

interpreted appropriately. It is an adjunct to surgery 
and does not replace direct anatomical assessment, 

surgical experience, or histopathological examination. 

Even when registration accuracy is high, navigation 

cannot determine whether a microscopic tumor 
deposit remains at a resection margin. The reported 

registration accuracy in the present case was less than 

0.8 mm, indicating close spatial correspondence 
between the preoperative imaging dataset and the 

operative field. Nevertheless, this numerical accuracy 

should not be equated with oncological accuracy. The 
adequacy of tumor resection ultimately depends on 

appropriate preoperative planning, intraoperative 

assessment, the macroscopic examination of the 

operative field and specimen, and definitive 
histopathological evaluation of the surgical margins. 
27–29,34,35 

Endoscopic assistance provided an additional means 

of assessing regions that were difficult to visualize 
through the primary operative exposure. In the present 

case, endoscopic inspection was particularly useful in 

the posterior maxillary region and around the orbital 

floor. Endoscopic techniques have been incorporated 
into selected maxillary and sinonasal procedures 

because they may provide a different viewing angle 

and improve visualization of anatomically concealed 
surfaces. 23–26,30,33,35 These advantages are relevant 

when conventional direct visualization is limited by 

the geometry of the surgical field. 

The role of endoscopy in the present case should 

nevertheless be viewed as complementary rather than 
independently oncological. The available literature 

supports the selective use of endoscopic assistance 

according to tumor location, extent, access, and the 
anatomy of the structures involved, but it does not 

establish that endoscopy by itself improves local 

control or survival in maxillary ameloblastoma. 23–25,30,33,35 

Its principal value in this setting is the ability to inspect 

areas that may otherwise be difficult to assess and to 
provide additional visual information during and after 

resection. 

Navigation and endoscopy therefore provide different 

types of information. Navigation offers a spatial 
relationship between the surgical instruments and the 

preoperative three-dimensional anatomical model, 

whereas endoscopy provides direct visualization of the 
actual operative surface.27–35 The combination may be 

particularly useful when tumor growth has distorted 

normal landmarks and when critical structures lie 

immediately adjacent to the planned osteotomy or 
resection planes. In this context, the two technologies 

should not be considered interchangeable. Rather, they 

address different limitations of complex maxillary 

surgery and can be used together when clinically justified. 

Another important aspect of the present case was 

immediate reconstruction. Extensive maxillary resection 

can produce a complex three-dimensional defect 

involving the facial skeleton, orbital support, maxillary 
sinus, alveolar region, and the separation between the oral 

and sinonasal cavities. Such defects may affect facial 

contour, orbital support, mastication, speech, swallowing, 
and subsequent dental rehabilitation. 9–11,18 Consequently, 

reconstruction should be considered as part of the initial 

surgical plan rather than as a separate procedure 

performed only after the tumor has been removed. 

The reconstructive requirements of a maxillectomy defect 
vary according to its location and extent. Classification 

systems for midface defects emphasize the importance of 

restoring both structural support and the functional 
separation of anatomical compartments. 11,18 In extensive 

defects, skeletal reconstruction may be necessary to 

restore facial projection and orbital support, while soft-
tissue reconstruction is required to provide stable 

coverage and separation of the oral and sinonasal spaces. 
9–11 

Titanium mesh offers several practical advantages in this 

setting. Its rigidity allows restoration of the three-
dimensional skeletal framework, while its relatively low 

weight and adaptability make it suitable for 

reconstruction of complex orbital and midfacial contours. 
Titanium mesh has been used extensively in orbital and 

midface reconstruction, including computer-assisted 

fabrication of individualized meshes for defects created 

by extensive maxillectomy. 15–17,34 In the present case, a 
pre-contoured three-dimensional titanium mesh was used 

to reconstruct the resected maxillary and orbital region 

and to restore the structural contour of the midface. 

The use of titanium mesh, however, does not by itself 
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guarantee a successful reconstruction. Stable soft-

tissue coverage is essential, particularly when the 

reconstructed defect communicates with the oral 
cavity or sinonasal tract. Exposure of titanium to the 

oral or sinonasal environment may increase the risk of 

contamination, soft-tissue breakdown, infection, and 
subsequent reconstructive procedures. 15–17,34 For this 

reason, the biological environment surrounding the 

implant is an important consideration when titanium 

mesh is used in extensive maxillary reconstruction. 

The pedicled buccal fat pad (BFP) was selected in the 

present case as a local vascularized soft-tissue flap. 

The BFP has several characteristics that make it 

suitable for intraoral reconstruction, including its close 
anatomical location, relatively rich vascular supply, 

mobility, and ability to epithelialize after intraoral 

placement. It has been successfully used for 
reconstruction of oral, maxillary, palatal, and oroantral 

defects. 19–22,36 In addition, the BFP can be harvested 

without creating a distant donor-site defect and can 

provide a relatively straightforward method of 
obtaining vascularized tissue for coverage of a 

complex intraoral wound. 

In the present case, the pedicled BFP was mobilized 

and positioned over the reconstructed area to provide 
vascularized soft-tissue coverage of the titanium mesh. 

Complete intraoral epithelialization was observed 

within approximately four weeks, and no clinically 
evident titanium mesh exposure was identified during 

the 12-month follow-up. These findings support the 

technical feasibility of using a pedicled BFP for soft-

tissue coverage in this particular reconstructive 
setting. They should not, however, be interpreted as 

evidence that BFP is superior to other vascularized 

reconstructive options. 

The combination of titanium mesh and BFP is 
conceptually attractive because the two components 

address different reconstructive requirements. The 

titanium mesh provides the mechanical framework 

and maintains the desired skeletal contour, whereas 
the BFP provides vascularized biological coverage of 

the reconstructed field. Previous clinical reports have 

described the use of BFP together with titanium mesh 
or other reconstructive materials for maxillary defects, 

supporting the feasibility of combining rigid skeletal 

reconstruction with vascularized local soft-tissue 

coverage. 19–22,36–38 

This distinction between structural and biological 
reconstruction is particularly relevant in extensive 

maxillary defects. A rigid implant may restore the 

contour of the facial skeleton but remains dependent 
on adequate soft-tissue coverage. Conversely, a soft-

tissue flap may provide reliable closure without 

restoring the lost skeletal architecture. Combining the two 

approaches allows each component to address a different 

part of the reconstructive problem. In the present case, the 
titanium mesh was used to restore the skeletal framework, 

while the BFP was used to establish a vascularized tissue 

layer over the reconstruction. 

The reconstructive strategy also had functional 
implications. Restoration of the maxillary contour and 

orbital support contributes to facial symmetry and 

structural stability, while reliable soft-tissue closure helps 
maintain separation between the oral and sinonasal 

compartments. In the present patient, the postoperative 

facial contour was satisfactory, and mastication, 

swallowing, and speech remained preserved during the 
reported 12-month follow-up. These clinical findings 

suggest that the reconstruction achieved the principal 

immediate structural and functional objectives in this 

individual patient. 

The main value of the present report does not lie in the 

introduction of a new individual surgical technology. 

Computer-assisted navigation, endoscopic assistance, 

titanium mesh reconstruction, and pedicled BFP 
reconstruction have all previously been described in the 

maxillofacial literature. 15–17,19–21,23–38  

Rather, the clinical interest of the present case is the 

coordinated use of these established techniques in the 

treatment of a single extensive maxillary ameloblastoma. 

The treatment pathway combined preoperative three-

dimensional planning with navigation-guided resection, 

endoscopic inspection, immediate skeletal reconstruction, 

and vascularized soft-tissue coverage. Each component 
addressed a different part of the clinical problem. 

Preoperative imaging established the anatomical extent of 

the lesion and helped define the anticipated defect. 
Navigation provided intraoperative spatial orientation. 

Endoscopy allowed direct inspection of selected 

concealed areas. Titanium mesh restored the skeletal 
framework, while the BFP provided vascularized 

coverage. The overall strategy therefore represents an 

integrated approach to a complex maxillary defect rather 

than reliance on any single technology. 27–35 

This integrated approach is consistent with the broader 
development of contemporary maxillofacial surgery 

toward image-guided planning and greater anatomical 

precision. Computer-assisted technologies have become 
increasingly useful in complex cranio-maxillofacial 

procedures, particularly when conventional anatomical 

landmarks are altered or when reconstruction requires 

accurate restoration of three-dimensional contours. 27–

29,31,32,34 At the same time, the use of these technologies 

should remain clinically driven. Digital planning and 

navigation are most useful when they improve the 
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surgeon's ability to understand and manage a difficult 

anatomical problem rather than being used simply 

because the technology is available. 

The literature should also be interpreted with caution 
when considering the potential advantages of 

navigation and endoscopic assistance. Although 

navigation can improve intraoperative orientation and 
facilitate transfer of preoperative planning to the 

surgical field, current evidence does not demonstrate 

that navigation independently improves oncological 
survival or local tumor control. 27–29,34 Similarly, 

endoscopic assistance can improve visualization in 

selected regions, but its usefulness depends on the 

location and extent of the tumor and on the surgical 
access required.23–25,30,33,35 The fundamental 

oncological principle remains unchanged: the tumor 

must be removed according to an appropriate surgical 
plan, and the adequacy of the margins must ultimately 

be determined by histopathological examination. 

The present case also emphasizes the importance of 

planning reconstruction before resection begins. In an 

extensive maxillary lesion, the dimensions and 
location of the expected defect can be anticipated from 

the preoperative imaging, allowing the reconstructive 

strategy to be incorporated into the surgical plan from 
the beginning. In this case, the anticipated skeletal 

defect was considered during three-dimensional 

planning, allowing a pre-contoured titanium mesh to 
be prepared for immediate reconstruction. The BFP 

was then used to provide vascularized coverage of the 

reconstructed region. This coordination reduced the 

separation between the ablative and reconstructive 
stages of treatment and allowed reconstruction to be 

performed immediately after tumor removal. 

An additional advantage of this approach is that the 

surgeon can evaluate the reconstruction in relation to 
the original three-dimensional anatomy rather than 

treating the defect simply as a two-dimensional 

surgical wound. Restoration of the orbital floor and 

maxillary contour requires attention to the spatial 
relationship between the orbit, maxillary sinus, nasal 

cavity, and facial skeleton. The use of preoperative 

three-dimensional planning and a pre-contoured mesh 
is therefore particularly relevant in extensive defects 

in which small deviations in contour may affect facial 

symmetry or orbital support. 11,15–17,34 

Several limitations of the present report should be 

acknowledged. First, this is a single clinical case, and 
the favorable postoperative findings cannot be 

generalized to all patients with giant or extensive 

maxillary ameloblastoma. Ameloblastoma is 
biologically heterogeneous, and the extent of disease, 

histological characteristics, surgical margins, and 

anatomical involvement may differ considerably between 

patients. 1–8,39,40 

Second, the literature component of the manuscript was 

designed as a narrative review rather than a systematic 
review. The discussion therefore provides a clinically 

oriented synthesis of relevant literature but should not be 

interpreted as an exhaustive quantitative evaluation of all 
available evidence. Third, the present case does not 

establish the comparative superiority of navigation, 

endoscopic assistance, titanium mesh, or BFP 
reconstruction over alternative techniques. The favorable 

result demonstrates feasibility in this patient, not 

superiority. 

Fourth, the follow-up period of 12 months is relatively 

short for assessing the long-term oncological behavior of 
ameloblastoma. Long-term clinical and radiological 

surveillance remains necessary because recurrence may 

occur after apparently successful treatment, particularly 
in extensive lesions. 4–9,39,40 Fifth, standardized patient-

reported outcome measures and formal comparative 

functional assessments were not incorporated into the 

present case. Although mastication, swallowing, speech, 
and facial appearance were clinically satisfactory, these 

observations cannot replace validated outcome 

instruments. 

Finally, the reported absence of recurrence at 12 months 
should not be presented as evidence of long-term 

oncological control. The appropriate interpretation is that 

no clinically evident local recurrence was identified 

during the available follow-up period. Longer 
surveillance is required before any conclusion regarding 

durable local control can be made. 

Overall, the present case supports the technical feasibility 

of combining navigation-guided resection, endoscopic 
visualization, titanium mesh reconstruction, and pedicled 

BFP coverage in selected patients with extensive 

maxillary ameloblastoma. The approach should be 
regarded as an illustrative integrated surgical strategy in 

which established technologies and reconstructive 

principles are coordinated according to the individual 

anatomical requirements of the patient. It should not be 
interpreted as a demonstrated superior treatment modality 

or as evidence of improved oncological survival. 

5. CLINICAL RELEVANCE 

The present case illustrates an integrated surgical and 

reconstructive strategy for an extensive maxillary 
ameloblastoma in which oncological resection and 

reconstruction were planned as parts of the same 

treatment pathway. The approach incorporated five 

complementary components: 
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1. Three-dimensional preoperative planning 
to define the extent of the tumor, anticipated 

resection planes, relationship to the orbit and 
maxillary sinus, and the expected 

reconstructive defect. 

2. Intraoperative computer-assisted 
navigation to provide three-dimensional 

spatial orientation during osteotomy and 

tumor resection, particularly in areas where 
normal anatomical landmarks were altered by 

tumor expansion. 

3. Endoscopic visualization to facilitate direct 

inspection of anatomically restricted regions, 
including the posterior maxillary area and 

orbital floor, that were difficult to evaluate 

through the main operative exposure. 

4. Pre-contoured titanium mesh 

reconstruction to restore the three-

dimensional skeletal framework of the 
resected maxilla and adjacent orbital region. 

5. Pedicled buccal fat pad coverage to provide 

vascularized soft-tissue coverage of the 

reconstructed area and contribute to 
separation of the oral cavity from the deeper 

reconstructed spaces. 

Each component had a distinct role. Navigation 

provided spatial orientation based on the preoperative 
three-dimensional dataset, whereas endoscopy 

provided direct visualization of the operative anatomy. 

The titanium mesh addressed the structural component 

of reconstruction, while the BFP provided 
vascularized biological coverage. The combination 

was therefore based on the complementary functions 

of the individual techniques rather than on the 
assumption that any single technology could solve all 

aspects of the surgical problem. 

This distinction is clinically important. Extensive 

maxillary defects often involve both loss of skeletal 

support and loss of soft-tissue separation. 
Reconstruction with a rigid material alone may leave 

the implant dependent on inadequate soft-tissue 

coverage, whereas soft-tissue reconstruction without 
restoration of the skeletal framework may not 

adequately restore facial contour or orbital support. 
11,15–18,34 The combination of titanium mesh and a 
vascularized BFP offers a practical way of addressing 

these two components simultaneously in appropriately 

selected cases. 19–22,36–38 

The present case also highlights the potential 

usefulness of combining navigation with endoscopic 
inspection. These technologies provide different forms 

of intraoperative information and can therefore 

complement rather than replace one another. 
Navigation assists with spatial orientation, while 

endoscopy allows direct inspection of selected areas that 

may not be readily visible through the primary surgical 

field. 23–35 

Importantly, the present case should be interpreted as an 
illustrative clinical application rather than evidence of 

treatment superiority or improved oncological survival. 

The principal objective remains complete and 
appropriately planned tumor removal, with definitive 

assessment of the resection margins by histopathological 

examination. Navigation, endoscopy, and digital planning 
should therefore be regarded as adjuncts that may assist 

the surgeon in achieving the planned procedure rather 

than as substitutes for sound oncological judgment. 

The clinical relevance of this strategy lies primarily in the 

coordination of ablative and reconstructive planning. This 
may be particularly useful in extensive lesions involving 

the maxillary sinus, orbital floor, nasal cavity, or other 

anatomically complex regions where the surgical defect 
cannot be considered separately from the reconstruction 

that follows. The favorable structural and functional 

outcome observed in the present patient demonstrates that 

this integrated concept can be implemented successfully 

in an individual case. 

Further evaluation in larger patient cohorts is necessary to 

determine whether the combination provides reproducible 

advantages in surgical accuracy, functional recovery, 
complication rates, quality of life, and long-term 

reconstructive stability. 

6. CONCLUSIONS 

Management of extensive maxillary ameloblastoma 

requires close coordination between oncological 

resection, three-dimensional anatomical orientation, and 
immediate reconstruction. In the present case, computer-

assisted navigation was used to support intraoperative 

orientation during resection of an extensive maxillary 
ameloblastoma involving the maxillary sinus and orbital 

floor. Endoscopic visualization provided additional 

inspection of anatomically restricted areas that were 

difficult to evaluate through the primary operative field. 

Immediate reconstruction with a pre-contoured titanium 
mesh restored the three-dimensional skeletal framework 

of the maxilla and involved orbital region, while a 

pedicled buccal fat pad flap provided vascularized soft-
tissue coverage of the reconstructive field. At 12 months, 

the patient demonstrated satisfactory facial symmetry, 

preserved mastication, swallowing, and speech, complete 
intraoral epithelialization of the BFP, no clinically evident 

local recurrence, and no titanium mesh exposure or 

clinically apparent infection. 

The principal novelty of this report is not the introduction 
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of a new surgical device or technique. Rather, it lies in 

the integrated application of established image-

guided, endoscopic, ablative, and reconstructive 
techniques within a single treatment pathway for an 

extensive maxillary ameloblastoma. The case 

demonstrates how these complementary methods can 
be coordinated to address the anatomical, oncological, 

functional, and reconstructive requirements of a large 

maxillary defect. 

The favorable postoperative result supports the 
technical feasibility of this integrated strategy in the 

present patient. However, the findings should not be 

interpreted as evidence of superiority over 

conventional surgical or reconstructive approaches, 
nor as evidence that navigation or endoscopic 

assistance improves long-term oncological control. 

Because this report represents a single case with 12 

months of follow-up, further clinical experience is 
required. Larger case series, comparative studies, 

standardized functional and patient-reported outcome 

measures, and longer-term oncological surveillance 

will be necessary to determine the reproducibility, 
safety, functional value, and long-term reconstructive 

and oncological outcomes of this approach 
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