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Abstract  

Background:  Head and neck cancer accounts for 17% of  
all cancer cases and could affect functions such as swallowing,  

phonation, breathing, aesthetics and the individual's quality  

of life.  

Aim of Study:  To assess the transoral approach for maxil-
lectomy in selected cases of cancer maxilla.  

Patients and Methods:  The study included patients who  
were diagnosed to have maxillary carcinoma after the endo-
scopic biopsy. The transoral approach was used for maxillec-
tomy in all cases. Then, the patients were followed-up for 5  
years.  

Results:  Within the included eleven patients with maxillary  
squamous cell carcinoma, transoral maxillectomy could be  

performed without the need for any skin incision. No uncon-
trollable epistaxis, orbital injury, septal perforation, postop-
erative fistula, skin necrosis, vestibular stenosis or granulation  

was observed. Recurrence of the tumor was detected in one  

case only (9.1%) throughout the follow-up.  

Conclusion:  The transoal approach for maxillectomy can  
be considered as a reliable and safe approach for selected  

cases of cancer maxilla. So, it should be incorporated into the  

oncological and maxillofacial surgeon's surgical armamentar-
ium to avoid external incisions.  

Key Words:  Transoral maxillectomy – Maxillectomy – Maxil-
lary sinus – Cancer maxilla.  

Introduction  

HEAD  and neck cancer accounts for 17% of all  

cancer cases and could affect functions such as  

swallowing, phonation, breathing, aesthetics and  
the individual's quality of life [1] .  

Total and subtotal maxillectomies are performed  
to resect malignant tumors of the maxilla. The  

techniques of maxillectomy have changed consid-
erably since the procedure was first performed by  
Lizars in 1826 [2] .  
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Many surgical approaches have been developed  

for resection of the maxilla, including lateral rhi-
notomy and midfacial degloving procedures [3-5]  
those are traditionally performed for total and  
subtotal maxillectomy.  

Lateral rhinotomy can provide good exposure  
of the tumor to the pyriform aperture, but this  
approach leaves an obvious facial scar. Further-
more, if the patient received radiation therapy, it  

is possible to cause a facial fistula as a result of  

insufficiently vascularized soft tissues.  

One of the advantages of the midfacial deglov-
ing approach is the avoidance of facial incision,  
so cosmetic outcomes are better. However, some-
times it is difficult to expose the frontal process  

of the maxilla. It also requires transfixion of the  
nasal septum, and therefore carries the risk of  

vestibular stenosis [6] .  

Trans-oral maxillectomy requires no facial  

incision and reduces deformity, thereby decreasing  

the psychological trauma of that radical surgery  
[7] . However, it was not popularized and was  

sparsely studied in the literature.  

In the current study, we assess the transoral  

approach for total maxillectomy.  

Patients and Methods  

This prospective study was conducted in the  

Department of Otorhinolaryngology Head and  

Neck Surgery, Zagazig University Hospitals over  
the period from October 2012 to September 2014.  

The study was approved by the Institutional Review  
Board (IRB) at Zagazig University Hospitals.  
Informed consent was obtained from all study  

subjects who were recruited at the outpatient clinic  

after explanation of the research purpose.  
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This study included eleven patients (9 males  
and 2 females) with age ranging from 49 to 68  
years who were diagnosed to have maxillary car-
cinoma. Diagnosis was based on history taking,  
clinical examination including edoscopic examina-
tion of the nose and preoperative biopsy for histi-
pathological examination to ensure the malignant  
nature of the sinus disease.  

Enhanced computed tomography (CT); coronal  

and axial cuts, were performed for every case to  

evaluate and ascertain the extent of the lesion.  

Magnetic Resonance Imaging (MRI) was not indi-
cated in the patients of this study as no skull base  

erosion or orbital invasion was detected while  
doing CT scan.  

Preoperatively, all patients were examined by  

prosthodontist and design an optimal prosthesis  

(soft acrylic) which is actually a temporary one.  

This was fixed immediately after surgery. Final  

prosthesis was fitted after the completion of treatment  

which included irradiation and/or chemotherapy.  

Ophthalmic examination helped in ruling out  
ocular involvement and because the orbit was not  

involved, orbital exenteration was not needed.  

Inclusion criteria patients have maxillary cancer  
limited to maxillary sinus indicated and scheduled  
for maxillectomy.  

Exclusion criteria:  Patient has orbital or intrac-
ranial extension, lesion extends to facial soft tissue,  

skin or sublabial mucosa, previously operated  

patient by external approach, unfit for surgery.  

Staging of cancer maxilla:  
In this study staging of cancer maxilla was  

done according to the American Joint Committee  

on Cancer (AJCC) 2010 [8] :  
- T1: Tumor limited to maxillary sinus mucosa  

with no erosion or destruction of bone.  
- T2: Tumor causing bone erosion or destruction  

including extension into the hard palate and/or  
middle nasal meatus, except extension to posterior  

wall of maxillary sinus and pterygoid plates.  
- T3: Tumor invades any of the following: Bone  

of the posterior wall of maxillary sinus, subcuta-
neous tissues, floor or medial wall of orbit,  

pterygoid fossa, or ethmoid sinuses.  
-  T4a: Moderately advanced local disease.  

Tumor invades anterior orbital contents, skin  
of cheek, pterygoid plates, infratemporal fossa,  

cribriform plate, or sphenoid or frontal sinuses.  

-  T4b: Very advanced local disease.  

Tumor invades any of the following:  Orbital  
apex, dura, brain, middle cranial fossa, cranial  

nerves other than maxillary division of trigeminal  
nerve (V2), nasopharynx, or clivus.  

Procedure:  
This surgery was performed under general  

anesthesia with oral endotracheal intubation and  
patient was in the supine position. Tarsorraphy  

was performed on the side of lesion.  

Transoral approach was used in this study.  

Before doing the incision, the mucosa of the pyri-
form aperture and the labiogingival groove at both  

sides was infiltrated with using adrenaline dissolved  
in saline at a concentration of 1: 200000 for local  

hemostasis.  

Then incision was made about 5mm above the  

gingivobuccal sulcus, starting from the contralateral  
first molar to the third ipsilateral molar. Blunt  

subperiosteal dissection of the soft tissues was  
performed with a freer dissector along the anterior  

wall of the ipsilateral maxillary sinus in the sub-
periosteal plane, until the ipsilateral infraorbital  

rim was located superiorly and the zygomaticomax-
illary fissure was located laterally. Superiorly, the  

infraorbital neurovascular bundle was identified  

and ipsilateral infraorbital nerve was sacrificed  

after taking a biopsy from it to rule out perineural  
invasion.  

Three points needed to be exposed clearly using  
a retractor. First, the facial soft tissue had to be  

fully retracted superiorly up to the level of the  
medial canthus to expose and cut the frontal process  
of the maxilla. This was facilitated by elevation  

of the nasal vestibule. The second was the zygo-
maticomaxillary fissure, which had to be cut off  
vertically. Sometimes it could be difficult to locate  

the zygomaticomaxillary fissure during the opera-
tion. In such cases, osteotomy was performed  

vertically along a line 2cm lateral to the infraorbital  
aperture. This was easily reached by retraction due  

to extension of sublabial incision to contralateral  
first molar tooth and vestibular elevation. A third  
incision was then made sagittally along the hard  

palate with a giggle saw, from posterior to anterior.  

For optimum results, this osteotomy should be  
performed as close as possible to the medial max-
illary wall to preserve more palatal bone, if it is  

not involved by the lesion. Finally, maxillectomy  
was completed in the standard way. Before wound  

closure, 0 and 30 degree 4 mm diameter endoscopes  

were used to visualize and reevaluate the operative  

field for any tumor remnant and to assure complete  

hemostasis.  
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Following resection of the maxilla, the facial  
soft tissue was returned to the normal position.  
The preoperatively prepared temporary obturator  

was fixed for immediate temporary prosthetic  

reconstruction of the hard palatal defect.  

Immediate reconstruction by soft acrylic was  

done to prevent skin contracture and mimic shape  

and help packing.  

Anterior nasal pack was done and it was re-
moved 48 hours after surgery, postoperative anti-
biotics and anti-inflammatory drugs were prescribed  

to guard against infection and to relieve edema  

which occurred postoperatively. Then, the patients  
were followed-up daily for one week, then weekly  

for one month, then monthly for six months then  
annually for 5 years. In each follow-up set, nasal  
endoscopy was performed.  

Results  

This study included eleven patients (9 males  
and 2 females). Their ages ranged from 49 to 68  
years with a mean age of 59.45 ±5 years.  

Histopathological results of preoperative biop-
sies obtained from patient showed maxillary squa-
mous cell carcinoma with free surgical margins in  

all included patients.  

The eleven patients underwent total maxillec-
tomy via transoral approach with no need for any  
external incisions. This was followed immediately  

by reconstruction using the previously prepared  

soft acrylic prosthesis which was well tolerated  
by patients who showed no significant feeding or  

speech difficulties postoperatively.  

No intraoperative or postoperative mortality  
was recorded among the eleven patients. Blood  

loss during surgery was acceptable. Facial edema  

was reported in the elven patients, but no ecchy-
mosis was recorded in any of the cases. Facial  
edema subsided within one to two weeks after  
surgery.  

The postoperative hospitalization period was  
variable from one patient to another with a mean  
period of 8 days. Postoperative nasal crustation  

was recorded nearly in all cases which improved  

within a month. But no uncontrollable epistaxis,  
orbital injury, septal perforation, postoperative  

fistula, skin necrosis, vestibular stenosis or granu-
lation was observed.  

The cosmetic results were generally was ac-
cepted by all patients. None of the patients included  

in this work received postoperative radiotherapy  

as the surgical margin of resection was free of  

tumor cells after all postoperative pathological  
examination.  

The follow-up nasal endoscopy and CT scan  
of the nose and paranasal sinuses showed recurrence  

of the tumor in one patient only (9.1 %) (Table 1).  

Table (1): Patients' data.  

Patient  
Age in  
years  Sex  Site of tumor  

Stage of  
tumor  Recurrence  

Permanent  
complication  

Cosmetic  
results  

1- 63  M  Lt maxillary sinus, Lt nasal cavity  T2  No  No  Good  
2- 49  M  Rt maxillary sinus, Rt ethmoid sinus  T3  No  No  Good  
3- 57  M  Rt maxillary sinus, Rt nasal cavity  T2  No  No  Good  
4- 60  M  Lt maxillary sinus, Lt nasal cavity  T2  No  No  Good  
5- 61  M  Lt maxillary sinus, Lt nasal cavity  T4a  No  No  Fair  

Lt etmoid & Lt sphenoid sinus  Accept(ed)  
6- 55  F  Rt. maxillary sinus, Rt. Nasal cavity,  

Rt. hard palate  
T2  No  No  Good  

7- 64  M  Rt maxillary sinus.  T2  No  No  Good  
Rt nasal cavity  

8- 61  M  Lt maxillary sinus, Lt nasal cavity,  
Lt ethmoid sinus  

T3  No  No  Good  

9- 59  F  Lt maxillary sinus, Lt nasal cavity  T4a  Yes  No  Good  
Lt ethmoid & shenoid sinuses  

10- 68  M  Rt maxillary sinus, Rt nasal cavity,  
Rt ethmoid  

T3  No  No  Good  

11- 57  M  Lt maxillary sinus, Lt nasal cavity  T2  No  No  Good  

Mean  59.45±5  9 M  
2 F  

11 maxillary sinus, 10 nasal cavity  
5 ethmoid sinus, 2 sphenoid sinus  

5 T2, 4 T3,  
2 T4a  

One  
recurrence 

No reported  
Complications  

9 Good  
2 Fair  

1 hard palate  (9.1%) 
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Discussion  

Treatment of the patient with cancers of the  

maxilla and hard palate is complex and results in  
significant functional and aesthetic sequelae that  

include collapse of cheek and infraorbital soft  

tissues, orbital complications, loss of hemi palate  
and oral phase of deglutition, and difficulty with  

articulation and [9] .  

The techniques of sinusectomy have been  
changed dramatically since the first maxillectomy  

was performed by Lizars in 1826 [10] . A mark in  
the maxillectomy development was attributed to  
Weber-Fergusson (1845) who described the classic  
procedure currently used [11] . In the way to preserve  
as much as possible of the functional tissue integ-
rity, midface degloving procedure was introduced  

[12] . A facial degloving procedure was first sug-
gested by Portmann in 1927, but the modern tech-
nique had its origin in 1974 with the report of  
Casson et al. [13] . Conley and Pirce first proposed  

the use of the midfacial degloving procedure for  
excision of neoplastic diseases in 1979 [14] . Later,  
Maniglia [15]  popularized this technique as an  
approach for resection of benign and malignant  
tumors in the paranasal sinuses [15,16] .  

In the current study, maxillectomy was per-
fumed through transoral approach avoiding the  

complications of extraoral approaches (Weber-
Fergusson, Dieffenbach, or lateral rhinotomy)  
such as facial scars, epiphora and disfigurement  

of the face such as upward contracture of the alae  

and deviation of the nose, asymmetry of the upper  
lip and nasolabial groove, and medial canthal  
deformity [17] .  

Transoral approach allows good exposure of  

the surgical field which may result in proper tumor  

resection without skin incisions. This approach  
provides aesthetically pleasing outcomes, leaving  

no visible scars and virtually no functional disabil-
ity, with a low complication rate.  

In this study, the goal of surgery was achieved  

to large extent in addition to good aesthetic and  

functional outcome with low complication rate as  
by reviewing the complications of surgery using  
transoral approach, it has been found that, no  

mortality was recorded either intraoperative or  

postoperative, no uncontrollable epistaxis, orbital  

injury, septal perforation, fistula, skin necrosis,  

vestibular stenosis or granulation were observed.  

The results of the current study is consistent to  
great extent with the study of Liu et al., [18]  taking  
in consideration that they used combined transoral  

and endoscopic approaches for resection of maxilla.  
Current study also agree with the study of Kawata  
[7] .  

However, the use of this procedure was limited  
by its technical difficulty and the limited exposure  
of the infratemporal fossa and, ptrygoplatine fossa,  
and therefore was not suitable for those patients  

who have tumor extension to these areas. It is also  

not suitable for those with tumors extending to the  

orbit or with intracranial extension.  

This study gives an interest for the post tumor  

resection aesthetic and functional outcome. This  

agree with the opinion of Adisman et al., [19]  who  
stated that curing the cancer should not be permitted  

to obscure the importance of the patient's quality  
of life and post treatment anatomic, physiologic,  

and psychological impact on the patient. In addition  

curved instruments mainly curved osteotome are  
important to facilitate the transoral maxillectomy.  

Conclusion:  
The transoal approach for maxillectomy can  

be considered as an efficient, useful, and safe  
approach for selected cases of cancer maxilla. It  

should be incorporated into the oncological and  

maxillofacial surgeon's surgical armamentarium  

to avoid external incisions.  
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