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ABSTRACT
Objective: The aim of the study was to review the clinical presentation, histological types, staging treatment modalities and 

survival outcomes in patients with maxillary sinus tumour. 
Design: This was a descriptive, retrospective study of 48 patients with maxillary sinus tumour treated in Universiti 

Kebangsaan Malaysia Medical Centre (UKMMC), a single tertiary centre over a 10-year duration.
Material and Methods: Demographic data, clinical presentation, histopathology, staging and treatment modalities were 

reviewed. Kaplan-Meier univariate analysis of survival according to T and N staging, supra/infrastructure involvement and 
treatment modalities were performed.

Results: The commonest benign tumour in maxillary sinus was inverted papilloma followed by ameloblastoma and fibrous 
dysplasia. Squamous cell carcinoma was the commonest malignant tumour. Majority of patients with malignancy present at T4 
(18, 56.3%) and a large number of patients involved suprastructure (13, 40.6%). Treatment modality of choice was combined 
modality of surgery and radiotherapy. The supra/infrastructure involvement has statistically significant influence on the 5-year 
survival in maxillary carcinoma (p = 0.043).

Conclusion: Despite treating with both surgery and radiotherapy, the outcome for malignant maxillary sinus tumour 
remains poor. Supra/infrastructure involvement significantly influence survival in malignant maxillary sinus tumours.
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INTRODUCTION

Maxillary sinus tumour is an uncommon clinical entity in the arme-
mentarium of most otorhinolaryngologists. It can be broadly divided 
into benign and malignant types. Malignant neoplasms of the maxillary 
sinus has been reported to constitute only less than 2% of all human 
cancers1). Earlier published literatures in the Western countries have 
shown that the commonest benign tumour in maxillary sinus was invert-
ed papilloma (0.5-4%), followed by hemangioma, osteoma, fibrous dys-
plasia, angiofibroma, and ameloblastoma2,3). On the other hand, malig-
nant tumours of maxillary sinus included squamous cell carcinoma, ade-
nocarcinoma, mucoepidermoid carcinoma, malignant melanoma, ade-
noidcystic carcinoma and lymphomas2).

Diseases of the maxillary sinus usually present late with involve-
ment of the orbit, skull base, and surrounding muscles and facial bones. 
Early stages were often missed due to its nonspecific and vague symp-
toms that may mimic sinusitis. In a single centre study of maxillary neo-
plasm in Iraq, majority of patients (46%) initially presented with nasal 
symptoms of persistent sinusitis, nasal obstruction or discharge, and epi-

staxis4). Oral symptoms such as pain, trismus, palatal mass, and loosen-
ing of teeth were also described4). Ocular symptoms such as tearing, dip-
lopia, and proptosis was present, but less consistently4). Another 
Brazilian study reported facial presentations including paralysis, swell-
ing or pain, and amnesia5). 

The challenges faced in maxillary sinus surgery are the complex 
anatomy and close proximity to vital structures. Standard treatment in 
early stage maxillary sinus carcinoma is surgical resection followed by 
postoperative radiotherapy, which has been reported to yield higher sur-
vival rates6,7). On the other hand, tumour control and survival rate in 
advanced stages are considered unsatisfactory with local control rate of 
50-60% and 5 year disease specific survival rate of 30-50%8,9). There are 
many types of surgical resection depending on the tumour extension and 
invasion of adjacent structures. The destructive surgery required recon-
structive work to achieve cranionasal or oronasal separation as well as 
eye and cheek support. Reconstruction with obturator or free flap recon-
struction successfully treated moderate-sized maxillectomy defect while 
extensive defects have better functional outcome with free flaps10).

Multidisciplinary approach is needed in managing maxillary sinus 
tumours. Currently, there is sparse local and regional data on its demo-
graphics, common presentations, histological types and treatment 
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modalities. We sought to review the clinical presentation, histological 
types, staging, treatment modalities and survival outcomes in patients 
with maxillary sinus tumour treated in our centre. 

MATERIALS  AND  METHODS

This study was a descriptive, retrospective analysis of 48 patients 
diagnosed with maxillary sinus tumours in Universiti Kebangsaan 
Malaysia Medical Centre (UKMMC), a tertiary hospital in Kuala 
Lumpur, Malaysia in 10-year duration. Patients with histologically con-
firmed diagnosis of maxillary sinus tumour who received treatment at 
our centre were included in the study. Data was obtained from medical 
records traced from otorhinolaryngology clinic, oncology clinic, medi-
cal records, radiotherapy and operative registry. Demographic data, pre-
senting symptoms, histopathological result, types of surgery, radiothera-
py, types of reconstructive surgery and complications were reviewed. 
The American Joint Committee on Cancer (AJCC) staging of maxillary 
sinus carcinoma 8th Edition was used to stage the malignant tumours. 
Data was collected and analyzed using Chi-square, overall survival cal-
culated using the Kaplan-Meier method with differences assessed by log 
rank test on SPSS software version 21.0. Values of p < 0.05 were con-
sidered statistically significant. 95% confidence intervals were comput-
ed for variables with a statistically significant impact on overall surviv-
al. These included tumour related variables (T staging, N staging, supra 
and infrastructure involvement) and treatment related variables (treat-
ment modalities).

RESULTS

Forty-eight patients were diagnosed and treated with maxillary 
sinus tumour in Universiti Kebangsaan Malaysia Medical Centre 
(UKMMC) between January 2005 to December 2014. Demographic 
characteristics of the study population is shown in Table 1. There were 
20 (41.7%) females and 28 (58.3%) males with age range from 22 to 79 
years, median of 54 years. 

There was no significant association in gender distribution between 
benign and malignant tumours (p = 0.679). Majority of patients were 
Malay (28, 58%), followed by Chinese (11, 23%) and Indian. In malig-
nant maxillary sinus tumours, 15 (46.9%) had co-morbid conditions 
such as diabetes mellitus, hypertension and also other primary carcino-
ma namely adenocarcinoma of colon and nasopharyngeal carcinoma. 
For benign maxillary sinus tumours, only 6 (37.5%) had underlying 
co-morbidities. There were 8 (50%) smokers among patients with 
benign maxillary sinus tumours and 13 (40.6%) smokers among malig-
nant maxillary sinus tumours. No significant association was seen 
between history of smoking and malignant maxillary sinus tumours (p = 
0.537).

The presenting symptoms were shown in Table 2. Nasal symptoms 
such as nasal blockage and epistaxis were the commonest presenting 
symptoms among both malignant and benign tumours, occurring in 19 
(59.4%) and 14 (87.5%) patients respectively. Facial symptoms like 
cheek swelling and facial numbness accounts for 2 (12.5%) patients in 
benign and 6 (18.8%) patients in malignant cases. Oral and ocular 
symptoms were noted only in malignant cases. All 48 (100%) patients 
had computed tomography (CT) of paranasal sinuses as the initial imag-
ing to ascertain the extent of tumour and its relation to adjacent struc-
tures.

Out of 48 maxillary sinus tumours, 16 (33%) were benign and 32 
(77%) were malignant (Table 3). The commonest benign tumour in 
maxillary sinus was inverted papilloma (81.3%) followed by ameloblas-
toma (12.5%) and fibrous dysplasia (6.3%). Squamous cell carcinoma 
accounted (28.1%), the commonest malignant tumour in the maxillary 
sinus. Other tumours were adenoid cystic carcinoma (15.6%), SNUC 
(12.5%), SNEC (9.4%) while fibromyxoid carcinoma and rhabdomyo-
sarcoma each constitutes (6.3%). Other tumours such as basal cell carci-
noma, myoepithelial carcinoma, mucoepidermoid carcinoma, osteosar-
coma, hemangiopericytoma, plasmacytoma and malignant melanoma 
were (3.1%) each.

Patients with malignant tumours were staged based on the 8th 
Edition of AJCC staging. There were 18 (56.3%) of 32 patients present-
ed with T4 followed by 7 (21.9%) with T3, 5 (15.6%) with T2 and only 
2 (6.3%) presented as early stage T1. As for nodal involvement, most of 
the patient presented with clinically negative node (78.1%), 5 (15.6%) 

Table 1: Demographic characteristic of study population
 No. of patients
Demographic Data N = 48 (%)

 Benign Malignant P-value

Gender
Male 10 (62.5%%) 18 (56.3%) 0.679
Female 6 (37.5%%) 14 (43.8%) 

Race
Malay 9 (56.3%) 19 (59.4%)
Chinese 4 (25%) 7 (21.9%) 0.643
Indian 1 (6.3%) 1 (3.1%)
Others 2 (12.4%) 5 (15.6%)

Co-morbids
Yes 6 (37.5%) 15 (46.9%) 0.537
No 10 (62.5%) 17 (53.1%)

Smoking
Yes 8 (50%) 13 (40.6%) 0.537
No 8 (50%) 19 (59.4%)

Table 2: Presenting symptoms of patients with maxillary tumours
Symptoms No. of patients 
 n = 48 (%)

 Benign Malignant P value

Nasal 14 (87.5%) 19 (59.4%)
Nasal blockage
Epistaxis

Facial 2 (12.5%) 8 (16.7%)
Cheek swelling   0.068
Facial numbness 

Oral 0 (0.0%) 5 (15.6%)
Palatal mass 

Ocular 0 (0.0%) 2 (6.3%)
Epiphora

Table 3: Histopathological examination of study population
Histopathological Result No. of patients  P value
 n = 48 (%)

Benign
Inverted Papilloma 13 (81.3%)

Ameloblastoma 2 (12.5%)
Fibrous Dysplasia 1 (6.3%)

Malignant
Squamous Cell Carcinoma 9 (28.1%)
Adenoid Cystic Carcinoma 5 (15.6%)
SNUC 4 (12.5%)
SNEC 3 (9.4%)

Fibromyxoid Sarcoma 2 (6.3%)
Basal Cell Carcinoma 1 (3.1%) 0.001

Rhabdomyosarcoma 2 (6.3%)
Mucoepidermoid Carcinoma 1 (3.1%)
Myoepithelial Carcinoma 1 (3.1%)

Osteosarcoma    1 (3.1%)
Hemangiopericytoma 1 (3.1%)
Plasmacytoma 1 (3.1%)

Malignant Melanoma 1 (3.1%)
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with N1 and 2 (6.3%) with N2. Nodal involvement was staged based on 
clinical palpation and computed tomography scan. Four of the patients 
(12.5%) had distant metastasis, in which 1 patient presented with distant 
metastasis at initial presentation while 3 were found to have distant 
metastasis after developed recurrence. The other 28 (87.5%) patients 
remained free from metastasis. Twelve (37.5%) patients had tumours 
confined to infrastructure, 13 (40.6%) involved the suprastructure while 
7 (21.9%) involved both suprastructure and infrastructure.

All 16 patients with benign maxillary sinus tumours underwent 
maxillectomy as the first line treatment. Two of the patients with amelo-
blastoma had subtotal maxillectomy and 14 underwent medial maxillec-
tomy in which 13 of the histopathology were inverted papilloma and the 
remaining 2, fibrous dysplasia. Majority of patients, 13 (81.3%) were 
treated endoscopically while 3 (18.7%) treated with open surgery. Eight 
(25%) patients had only surgery as the treatment modalities, 23 (71.9%) 
had combine therapy of surgery and radiotherapy while 1 (3.1%) patient 
with plasmacytoma had chemotherapy. 

In patients with malignant tumours, primary tumour was addressed 
with partial maxillectomy in the majority of cases. Seven (22.6%) of 
them had inferior maxillectomy and 12 (38.6%) had medial maxillecto-
my. Six (19.4%) patients underwent subtotal maxillectomy and total 
maxillectomy respectively. Apart from maxillectomy, 4 patients under-
went orbital exenteration, 8 had tracheostomy and 7 with positive node 
had neck dissection. Obturator was the commonest mode of reconstruc-
tion in about 9 (40.9%) patients. Four (18.3%) patients had flap to cover 
the surgical defect and plating in 2 (9.1%) patients. There were patients 
who required combined reconstructive procedures such as orbital floor 
reconstruction with obturator in 5 (22.7%) patients, flap with obturator 
and flap with orbital floor reconstruction in 1 (4.5%) patient respective-
ly. For patients who received adjuvant radiotherapy, the dose given 
ranged from 20G to 70G delivered in 2G per fraction. 

Recurrence in benign maxillary sinus tumour was low in only 2 
(12.5%) of 16 patients. In malignant maxillary sinus tumours, local 
recurrence after initial treatment was observed in 18 (56.3%) patients 
while 10 (31.3%) showed no local recurrence. Another 4 (12.4%) 
patients developed local and distant metastasis. Fourteen patients had 
complications where three (21.5%) patients experienced osteoradione-
crosis and wound breakdown respectively, 2 (14.4%) patients had upper 
airway obstruction while buccal hematoma, infected wound, trismus, 
bleeding from tracheostomy, dacryocystitis, CN XI and XII palsies 
occurred in 1 (7.1%) patient respectively.

Sixteen (50%) patients with maxillary sinus carcinoma were report-
ed dead within duration of 5 years while 10 (31.3%) survived the initial 
5 years. Another 6 (18.7%) patients were lost to follow up. All 6 
patients were citizens of Indonesia, a neighbouring country whereby fol-
low-up records cannot be traced. Kaplan-Meier estimates of survival 
according to T staging, N staging, supra/infrastructure involvement and 
treatment modalities is shown in Table 4. Supra/infrastructure involve-
ment was found to significantly influence survival (p = 0.043). 

DISCUSSION

The maxillary sinus is the commonest subsite for sinonasal tumours. 
The complexity and close anatomical proximity of the maxillary sinus 
to vital structures in the head and neck make the management more 
complex. It is very rare for maxillary sinus tumours to present early and 
confined only to the maxillary antrum. The presenting symptoms are 
non-specific which may resemble sinusitis and it is a continued chal-
lenge to differentiate benign and malignant tumours, based on features 
on history and physical examination. 

Maxillary sinus tumour typically affects Caucasians in their fifth or 
seventh decade of life2,11). Our study population showed a similar age 
predilection with a median age of 54 years. The Malay race was pre-
dominant with no significant differences in racial distribution between 
benign and malignant tumours. This finding concurred with an earlier 
local study by Mazlina in 200612). In the current study, there was no gen-
der predilection seen, in contrary to previous studies where male pre-
ponderance with a ratio of 2:11) was reported and another local study 
with male preponderance of 3:112). We postulate that this new finding 
may be due to the increased prevalence of women exposed to common 
carcinogens leading to development of malignant tumours of the maxil-
lary sinus. In this study, we were able to demonstrate that smoking was 
not associated with maxillary sinus carcinoma, similar to a case-control 
study reported by Shimizu et al13). However, other risk factors such as 
chronic sinusitis was not explored in this current study.

Clinical presentation varies based on the extension of tumour. 
Symptoms can be categorized into nasal, oral, facial, oral, ocular and 
auditory via involvement of eustachian tube. Majority of our patients, 
87.5% in benign and 59.4% in malignant tumours presented with nasal 
blockage and epistaxis. The common presentation is similar to a study 
by Miyaguchi whereby 50 to 80% of the patients complained of nasal 
obstruction, nasal discharge and epistaxis on initial presentation, resem-
bling chronic sinusitis, which lead to a delay in diagnosis14). Facial 
symptoms such as cheek swelling and numbness were only present in 
12.5% benign and 18.8% malignant tumours. This was in contrast to a 
significant proportion of 79.1% patients presented with cheek swelling 
at initial presentation as reported by Bhattacharyya in the year 200315). 
We postulate that increased awareness regarding the early presenting 
symptoms in maxillary sinus tumour, improved optical illumination, 
advances in office procedures as well as availability of computed 
tomography scan has reduced the incidence of facial swelling and 
numbness, a known symptom of late presentation as a presenting symp-
tom over the years. Computed tomography (CT) remained the main 
imaging modality in our study population to assess tumour extension. 
CT helped in determining the involvement of vital structures such as 
orbit, skull base and internal carotid artery. 

In our study, benign tumours comprised 33% of all maxillary sinus 
tumours where inverted papilloma represents the commonest benign 
tumour (81.3%). All patients with inverted papilloma underwent medial 

Table 4: Factors influencing survival outcome in study population
 No. (%) Mean Survival (95% CI), mo Median Survival, mo 5-year Survival (%) P value

T staging
T1 2 (6.2%) - - 100%
T2 5 (15.6%) 31 (0.3-62) 24 60% 0.333
T3 7 (21.9%) 17 (13-47) 24 40%
T4 18 (56.3%) 29 (6.2-51) 24 26.7%

N staging
N0 25 (78.1%) 64 (43-85) 60 45%
N1 5 (15.6%) 25 (9-40) 24 25% 0.321
N2 2 (6.3%) 24 (24-24) 24 0.0%

Involvement based on Ohngren line
Suprastructure 13 (40.6%) 25 (17-33) 60 18.2%
Infrastructure 12 (37.5%) 76 (43-107) 24 55.6% 0.043
Both 7 (21.9%) 56 (34-78) 72 50%

Treatment modality
Surgery 8 (25%) 34 (0-72) 12 20% 0.158
Surgery + RT 23 (71.9%) 47 (34-60) 36 35.7%
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maxillectomy via endoscopic approach with low recurrence rate. Kamel 
in his study concluded that lesions involving maxillary sinus with or 
without nasal extension originated from medial wall of maxillary sinus, 
hence can be successfully treated with medial maxillectomy via a trans-
nasal endoscopic approach16). Out of 13 cases of inverted papilloma 
treated using this approach, only one case developed recurrence after a 
year. Other benign tumours were ameloblastoma (12.5%) and fibrous 
dysplasia (6.3%). Both tumours were managed with partial or subtotal 
maxillectomy via an open approach. From the 2 cases of ameloblasto-
ma, one had to undergo total maxillectomy for recurrence after 7 years 
of the initial treatment. Our only case of fibrous dysplasia involving the 
maxillary sinus was managed with medial maxillectomy. Similar to a 
reported case by Lawrence et al, this patient was well without need for 
subsequent surgery18). 

For malignant tumours, squamous cell carcinoma accounts 28.1% 
while non-squamous cell carcinoma comprised 71.9%. The non-squa-
mous cell carcinoma tumours included adenoidcystic carcinoma 15.6%, 
SNUC 12.5% and SNEC 9.4%. Similar to our study, squamous cell car-
cinoma was found to be the most common histopathology for malignant 
maxillary sinus tumour in other previous studies1,12). A previous study by 
Bhattacharyya showed a similar distribution of histopathological types 
in non-squamous cell carcinoma with adenoid cystic carcinoma and sin-
onasal undifferentiated carcinoma accounting for most of the cases18). 
We also observed a variety of rare histological types of non-squamous 
cell carcinoma which arise from the soft tissues and bone of the maxil-
lary sinus namely hemangiopericytoma, basal cell carcinoma, plasmacy-
toma, rhabdomyosarcoma and osteosarcoma..

Tumour and nodal staging are important in determining treatment in 
the management of maxillary sinus tumours. In the present study, major-
ity of patients with malignant tumours presented with an advanced 
tumour of T4 (56.3%) followed by T3 (21.9%). Our study supported 
other literature where a malignant maxillary sinus tumour rarely pres-
ents at an early stage19). It was not surprising to find that 5-year survival 
is poorer in advanced tumours, whereby patients with T3 disease record-
ed overall survival of 40% and T4 disease at 26.7%. This finding sup-
ported other studies where one can expect 5-year survival rates ranging 
from 34% to 49%3.19). The incidence of nodal involvement at presenta-
tion in our study was low (12.5%), similar to other reported incidences 
of nodal disease between 4% to 16% of patients14,20). Even though inci-
dence of metastatic nodal disease was low, presence of positive nodes 
significantly affected overall survival. We found that patients with N1 
have 25% and N2 have 0.0% overall survival rate. Ohngren line divides 
origin of maxillary sinus carcinoma into suprastructure or infrastructure. 
Infrastructure lesions are associated with good prognosis in comparison 
to suprastructure due to the readily spread tumour to the orbit, base of 
skull, infratemporal fossa and pterygoids. We found that supra/infra-
structure involvement significantly influenced survival outcomes. 
Infrastucture involvement posed a slightly poorer outcome in our study. 
We postulate that this may be due to a larger proportion of infrastructure 
tumours were non-squamous in origin, with higher propensity of non-re-
sponse to standard adjuvant treatment. This differs from a study by Giri 
et al where local control of suprastructure tumours treated with radio-
therapy or combined modality was found to be similar with infrastruc-
ture tumours19).

There is still debate on the treatment of maxillary sinus carcinoma. 
Various types of treatment modalities including surgery, radiotherapy or 
combination of both have been advocated19). We observed that all 
patients with squamous cell carcinoma had combined modality treat-
ments (surgery and radiotherapy). 25% of non-squamous cell carcinoma 
had only surgery while one case of plasmacytoma had chemotherapy. 
Based on our study, overall survival according to treatment modality 
was 20% in surgery alone and 37.5% in combined surgery and radiation. 
Our study was biased in which 71.9% of the patients received combined 
treatment compared to surgery or radiotherapy alone. The higher per-
centages of patients receiving combined modality treatments were 
attributed to high stage at presentation, margin status and presence of 
tumour negative prognostic factors on operative specimens. Similarly, 
Guntinas et al in their review also showed that as many as 80% of their 
study population was treated by multimodal approach, making compari-
son between treatment modalities difficult in terms of survival out-
comes21). 

Types of maxillectomy performed in this study were based on the 
size and extension of tumour where majority had partial maxillectomy 
(inferior and medial) while bigger lesion had to be treated with subtotal 
maxillectomy or total maxillectomy. Apart from maxillectomy, 4 
patients underwent additional surgery namely orbital exenteration due to 
orbital involvement, 8 had tracheostomy for anticipated post operative 
upper airway obstruction and 7 with positive node had neck dissection. 

Reconstructive surgery is important not only for cosmesis but also for 
functional purposes. Small defects were treated by obturator or plating 
while moderate to larger defect needs flaps as mode of reconstruction. 

Recurrence in maxillary sinus malignant tumours was strongly asso-
ciated with treatment failure. It is difficult to achieve satisfactory good 
surgical margin due to its complex anatomy and close relation to vital 
structures. We observed 56.3% of local recurrence in malignant tumours 
after the initial treatment. In comparison, study by Won et al reported a 
much lower local recurrences among surgical resection group at 33%8). 
Most of the recurrences in our study occurred in patient with high 
tumour staging of T4 and those with suprastructure involvement. On the 
other hand, we have a good local control in benign tumours as only 
12.5% recurrence occurring in one patient with inverted papilloma and 
another one with ameloblastoma. Complications were noted in 43.8% of 
malignant tumours. Most of the complications were radiotherapy related 
namely osteoradionecrosis and severe trismus. Reconstructive surgery 
and infected wound were noted to be the cause for wound breakdown. 
Other complications include upper airway obstruction, buccal hemato-
ma, bleeding from tracheostomy, and dacryocystitis. A patient with 
recurrent squamous cell carcinoma developed CN XI and XII palsies 
following tumour excision and neck dissection with trapezius flap. 
Majority of patients who developed complications were those who 
underwent combined therapy except for one patient with plasmacytoma 
who had upper airway obstruction during the course of chemotherapy 
and later succumbed to death. 

There were several limitations in our study. Firstly, this was a retro-
spective study that involved a small sample size. We also observed that 
six patients were lost to follow up and we were unsure of the outcome. 
Despite the limitations, this study represents the largest series of maxil-
lary sinus tumours in Kuala Lumpur and Malaysia. Due to the rarity of 
the condition, results from our study can potentially be utilised in future 
studies, regionally in comparison to the existing data of the Western 
population. 

CONCLUSION

We conclude that majority of patients with maxillary sinus tumour 
presented at late stage. Despite treating with both surgery and radiother-
apy, the outcome for malignant maxillary sinus tumour remains poor. 
Supra/infrastructure involvement significantly influence survival in 
malignant maxillary sinus tumours. Despite its rarity, we had two 
patients with rhabdomyosarcoma and fibromyxoid carcinoma each, in 
our study population. 
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