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 Sinonasal tumors (SNTs) are rare epithelial and mesenchymal tumors of 

the nasal cavity and paranasal sinuses. The management strategy is 

complicated by proximity to critical neurovascular structures. Endoscopic 

endonasal surgery (EES) is an alternative to transfacial approaches. This 

study assessed the feasibility and outcome of endoscopic resection of 

SNTs. This prospective study included various pathological types of SNTs. 

Preoperative evaluation and staging were done by endoscopic biopsy, CT, 

or MRI. All cases were managed by EES under general anesthesia. Data 

collected included outcome and intra- and postoperative complications. 

This series included 22 patients (11 males) with a median age of 33.5 years 

(range: 5-65 years). Five patients were children. The mean operative time 

was 2.1±0.8 hours. The procedure was successful in all but one case. There 

were no intraoperative complications, but two patients developed 

postoperative bleeding and CSF leak. Definitive diagnosis was possible in 

19 patients revealing seven benign and twelve malignant lesions 

[adenocarcinoma (n=3), olfactory neuroblastoma (n=3), 

rhabdomyosarcoma (n=2), and one case of Ewing sarcoma, 

chondrosarcoma, chordoma, and SCC]. Eight patients (36.4%) received 

neoadjuvant chemotherapy. Six patients developed local recurrence 

(27.3%) within the first 14 months after surgery. Two patients died due to 

local recurrence, one with left ethmoidal embryonal rhabdomyosarcoma 

and the other had recurrent olfactory neuroblastoma. Endoscopic endonasal 

resection is a feasible and safe procedure in managing different types of 

benign and malignant tumors with a single failure (4.5%). Five recurrences 

and two deaths were recorded in the malignant lesions. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

According to the World Health Organization (WHO), sinonasal tumors (SNTs) were divided based on the 

tissue of origin and benignity vs. malignancy [1]. Various benign lesions are encountered in the nose and 

paranasal sinuses, e.g., inverted papilloma and juvenile angiofibroma. Sinonasal malignancies are rare tumors 

accounting for < 1% of all cancers and 5% of head and neck tumors [2]. The most common origin of SNTs 
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is the maxillary sinus, followed by the nasal cavity and ethmoid sinus [3]. Histologically, SNTs may originate 

from epithelial or mesenchymal tissues of the nasal cavity and paranasal sinuses. However, epithelial tumors 

are the most common type derived from the epithelial lining, neuroendocrine tissue, and olfactory epithelium, 

representing >80% of all sinonasal tumors [4]. The most common epithelial tumors are squamous cell 

carcinoma (SCC) and intestinal-type adenocarcinoma (ITAC). The latter almost exclusively arises in the 

ethmoid sinus [5]. 

 

The mainstay management of malignant SNTs is complete surgical resection followed by adjuvant 

radiotherapy [6]. The sinonasal region is a complex anatomical zone near vital structures such as the eyes, 

brain, cranial nerves, and carotid arteries. Therefore, the management strategy of SNTs is complicated by 

proximity to these critical neurovascular structures [7]. 

 

Surgical resection involved maxillectomy, nasal cavity exenteration, and transfacial craniofacial resection 

(CFR). The open CFR became the gold standard treatment. In cases of skull-base extension, CFR combining 

subfrontal or transbasal craniotomy and a transfacial approach are performed [8]. The overall 5‐year survival 

reached 51% with this approach in the 1990s [9]. 

 

Endoscopic endonasal surgery (EES) was first introduced as functional surgery. Then, it was used for skull 

base diseases like cerebrospinal rhinorrhea and meningocele. It has been successfully employed to resection 

of benign lesions [10], [11]. With the development of transnasal-transethmoid approaches and visualization 

of the anterior level of the skull base, transnasal craniotomy became possible [7]. Currently, EES is a real 

alternative to transfacial approaches [12], [13]. 

 

The extreme rarity and heterogeneity of these neoplasms preclude prospective or randomized controlled trials. 

Therefore, there is no standard and evidence-based therapeutic strategy. This study aimed to assess the 

feasibility of endoscopic resection of sinonasal tumors and evaluate operative and postoperative outcomes. 

 

2. Patients and methods 

This prospective study was done at National Cancer Institute, Cairo University, Egypt, during the period from 

July 2017 to July 2020.It included various pathological types of sinonasal tumors that presented to the NCI 

outpatient clinics. The study was approved by the Institutional Review Board of the NCI. All participants 

provided written informed consent before inclusion in the study. Inclusion criteria were patients with 

sinonasal tumors that show no contraindications for endoscopic resections. Exclusion criteria were tumors 

involving intraorbital or intracranial regions or invading the cavernous sinus, transdural extension, extension 

to facial and orbital soft tissues, extensive involvement of the lacrimal pathways, and involvement of the 

superior and lateral aspects of the frontal sinus and the floor of the nasal cavity, superior, anterior, inferior, 

and lateral maxillary walls. 

 

Preoperative evaluation and staging were done by endoscopic biopsy for histopathological diagnosis. High-

resolution CT (without contrast) or MRI was done to evaluate the extent of the disease. A CT angiogram was 

performed if there is a concern for carotid or vertebral arteries involvement. 

 

All operations were done under general anesthesia with hypotensive technique, oral intubation, and packing. 

Endoscopes (0, 30, 45 degrees), the shaver (microdebrider), and the drill were used as needed. Data collected 

were age, gender, comorbidities, stage, operative details, intra- and postoperative complications, 

postoperative radiology findings, and endoscopic follow-up. The primary objective of the study was to assess 

the feasibility and limitations of endoscopic resection of sinonasal tumors. The secondary outcome measures 
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were perioperative outcomes, including operative time, conversion to open technique, blood loss, hospital 

stay, morbidity (including residual and recurrent disease), and mortality. 

 

2.1 Statistical methods 

Data were analyzed using IBM© SPSS© Statistics version 22 (IBM© Corp., Armonk, NY, USA). Numerical 

data were expressed as mean and standard deviation or median and range as appropriate. Quantitative data 

were expressed as frequency and percentage. 

 

3. Results 

This case series included 22 patients with sinonasal and ventral skull base tumors. They were 11 males and 

11 females with a median age of 33.5 years (range: 5-65 years). Five patients were children (< 18 years). 

According to the inclusion and exclusion criteria, all cases were suitable candidates for transnasal endoscopic 

resection. One female patient with sinonasal SCC was treated by chemoradiation for large B-cell lymphoma 

six years before presentation. Otherwise, no apparent factors that might increase the risk for SNTs were 

recorded among the remaining patients. 

 

All patients were subjected to CT or MRI examination to confirm the diagnosis and help decision-making. 

Preoperative sinoscopic biopsy was omitted in one patient with a preliminary diagnosis of juvenile 

angiofibroma based on imaging. The operative procedures were done in the National Cancer Institute (n=20) 

and Kasr Al-Ainy hospital (n=2). 

 

All patients did not need intra- or postoperative blood transfusion. We did not encounter intraoperative 

complications during surgery, but two patients (9.1%) developed postoperative complications (bleeding and 

CSF leak). Bleeding occurred after endoscopic resection of a right ethmoidal adenocarcinoma on 

postoperative day four and was successfully managed by nasal packing. CSF leakage was observed one-week 

post-resection of a right nasal extracranial meningioma. It was successfully managed by fat grafting from the 

thigh. In a 28 years old male patient, the procedure was aborted. He was diagnosed with pyogenic granuloma 

before surgery, and an extensive disease was found during resection (Figure 1). The postoperative pathology 

revealed SCC. The patient was referred to concurrent chemoradiation therapy (CCRT). 

 

 
Figure 1: (a,b) Preoperative picture of the right nasal mass, (c,d) 2 weeks after the aborted procedure, (e,f) 
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After definitive chemoradiation, (g-h) During follow-up. Biopsy from the suspicious area revealed 

inflammatory reaction and post-therapy effect. 

 

The mean operative time was 2.1±0.8 hours. All patients were discharged two days after the procedure, except 

one patient who was discharged after only one day as the procedure was aborted and only a biopsy was taken. 

 

The postoperative pathology (Table 1) did not conform to the preoperative pathology in 5 patients (22.7%). 

Two postoperative reports came as inconclusive, and another came with scanty material unfit for examination. 

In one case, the pathology revealed SCC after preoperative diagnosis of pyogenic granuloma. The fifth case 

was diagnosed as an inflammatory polyp after preoperative diagnosis of inverted papilloma. Finally, seven 

benign and 12 malignant lesions were definitely diagnosed after the postoperative examination. 

 

Eight patients (36.4%) received neoadjuvant chemotherapy. Two of them had rhabdomyosarcoma in addition 

to one case of each of the following: Ewing sarcoma locally advanced olfactory neuroblastoma, recurrent 

SCC, recurrent adenocarcinoma, recurrent fibromatosis, and locally advanced undifferentiated carcinoma (not 

proved postoperatively). 

 

An 11 years old female presented with a right maxillary sinus mass diagnosed as Ewing sarcoma on 

endoscopic biopsy (Figure 2). It responded well to 3 cycles of neoadjuvant chemotherapy. She was subjected 

to endoscopic medial maxillectomy. Postoperative pathological examination revealed complete response with 

no viable tumor cells. She was free till the last follow-up visit (2 years after surgery). 

 

 
Figure 2: A case of right maxillary Ewing sarcoma, (a) MRI before neoadjuvant chemotherapy, (b) CT 

Post-neoadjuvant chemotherapy, (c) Endoscopic view post-resection 

 

Five patients (22.7%) received adjuvant radiotherapy. These were 3 cases of adenocarcinoma, one olfactory 

neuroblastoma, and one rhabdomyosarcoma relapsing post-chemoradiotherapy. 

 

The median follow-up period was 12 months (range: 6-30 months). Six patients developed local recurrence 

(27.3%) within the first 14 months after surgery. It is worth mentioning that 3 of them were recurrent cases. 

The most rapid recurrence occurred three months after resection of left ethmoidal rhabdomyosarcoma. The 

latest occurred in a patient with recurrent olfactory neuroblastoma after 14 months. The pathology of the other 

recurrent cases was adenocarcinoma, chondrosarcoma, and desmoid tumor (fibromatosis). 

 

A 34 year-old female presented with a headache and right nasal obstruction. CT and MRI revealed a lesion 

occupying the right sphenoidal base and roof of the nasopharynx. Sinoscopic biopsy revealed low-grade 

chondrosarcoma (Figure 3). Transnasal endoscopic resection was done and confirmed pathological diagnosis. 

https://www.teikyomedicaljournal.com/
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She was followed up every three months without adjuvant radiotherapy. The patient developed recurrence 

after one year of resection. Open CFR was done for managing the recurrence. 

 

Table 1: Characteristics of the tumors in the studied group 

Serial Age Sex Location 
Pathology 

Preoperative Postoperative 

1 5 Male Floor of Rt ethmoidal air 
cells, Rt nasal  

Olfactory 
Neuroblastoma  

Olfactory 
Neuroblastoma (Grade 

3) 

2 9 Male Nasopharyngeal mucosal 

thickening 

Fibromatosis Fibromatosis (Desmoid 

tumor) 

3 11 Female Rt nasal, Rt ethmoidal  Ewing Sarcoma Ewing Sarcoma  

4 12 Female Rt nasal infiltrating middle 

turbinate 

Extracranial 

Meningioma 

Extracranial 

Meningioma 

5 17 Female Lt nasal and ethmoidal 

lesion 

Rhabdomyosarcoma Embryonal 

Rhabdomyosarcoma  

6 21 Male Lt nasal mass extending to 

nasopharynx 

Angiofibroma Angiofibroma 

7 22 Male Lt nasal, Lt ethmoidal 

abutting lamina papyracea 

Rhabdomyosarcoma Rhabdomyosarcoma 

8 28 Male Rt nasal mass extending to 

cribriform of ethmoid, 

abutting nasal septum, 
intraorbital extraconal 

extension 

Pyogenic 

Granuloma 

Nonkeratinizing SCC 

9 33 Female Rt ethmoidal  Extracranial 

Meningioma 

Extracranial 

Meningioma 

10 33 Male Lt nasal and ethmoidal 

lesion pushing septum  

Pleomorphic 

Adenoma 

Pleomorphic Adenoma 

11 33 Male Lt ethmoidal extending to 

frontal sinus 

Adenocarcinoma Adenocarcinoma Non-

Intestinal (Grade 2) 

12 34 Female Sphenoidal  Chondrosarcoma Chondrosarcoma (Low 

Grade) 

13 43 Female Nasal cavity more on Rt 

side extending to 

nasopharynx 

Inverted Papilloma  Inverted Papilloma 

14 44 Male Lt ethmoidectomy bed Adenocarcinoma Adenocarcinoma Non-

Intestinal (Grade 2) 

15 45 Male Nasal fossa, nasopharynx, 

bilateral ethmoidal air cells 

and extending to frontal 
sinus 

Inverted Papilloma 

with Microinvasion 

Allergic Inflammatory 

Polyps 

16 50 Male Lt nasal, Lt ethmoidal  Olfactory 

Neuroblastoma  

Olfactory 

Neuroblastoma (Grade 

1) 

17 50 Female Rt nasal, Rt ethmoidal  Adenocarcinoma Adenocarcinoma 

(Grade 2) 

18 58 Female Clivus extending 

retropharyngeal 

Chordoma Chordoma 

19 58 Female Lt nasal extending to 

nasopharynx 

Olfactory 

Neuroblastoma 

Olfactory 

Neuroblastoma (Grade 

1) 

20 46 Female Lt pterygopalatine fossa 
infiltrating pterygoid plate 

SCC  Scanty Material Unfit 
for Examination 

21 47 Male Rt nasal  Undifferentiated 

Carcinoma 

Crushed Inconclusive 
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22 65 Female Lt nasal extending to 

cribriform plate  

Olfactory 

Neuroblastoma 

Crushed Inconclusive 

 

 
Figure 3: Sinonasal chondrosarcoma: (A) Before resection, (B) Follow up after 6 months, (C-D) MRI 

images show recurrence 1 year after endoscopic resection 

 

Seven patients (31.8%) had a history of previous endoscopic resection. Sinonasal adenocarcinoma was the 

pathology of 2 cases, and the others were SCC, olfactory neuroblastoma, inflammatory polyps, fibromatosis, 

and extracranial meningioma. 

 

Two patients died due to local recurrence. The first was a 21 years old male with left ethmoidal embryonal 

rhabdomyosarcoma (Figure 4). He received neoadjuvant chemotherapy with a good response. Transnasal 

endoscopic resection was done with clearance of left OCR (optic-carotid recess). The patient developed 

recurrence three months after resection. The recurrence followed a progressive course during the trial of 

second-line chemotherapy. He deteriorated rapidly and died during treatment. The other was recurrent 

olfactory neuroblastoma after receiving adjuvant radiotherapy. The recurrence occurred after 14 months from 

the procedure and was beyond resection due to intracranial infiltration. 
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Figure 4: A case of left ethmoidal embryonal rhabdomyosarcoma: (a) Before neoadjuvant chemotherapy, 

(b,c) After neoadjuvant chemotherapy, (d) periorbital edema and ecchymosis after three months of 

resection, recurrence was evident (e,f) MRI showing locally advanced recurrence 

 

4. Discussion 

The current series exhibits a highly heterogeneous group of benign and malignant tumors. Definitive 

diagnosis was possible in 19 patients as the postoperative material was crushed or scanty in the remaining 

three patients. The procedure was successful in all but one case. The latter was preoperatively viewed as a 

pyogenic granuloma. During surgery, the lesion was extensive and complete resection was not possible; thus, 

the procedure was aborted. The patient had SCC and was referred for CCRT (Figure 1). Actually, the resection 

succeeded in the 3 cases with undefined postoperative pathology. These were diagnosed preoperatively as 

SCC, olfactory neuroblastoma, and undifferentiated carcinoma. We will not add more comments on these 

cases. 

 

Operative time was reasonable, with a mean of 2.1±0.8 hours. The lengthiest procedure was resection of a 

chordoma of the clivus extending retropharyngeally that needed 4 hours to be completed. The patient was a 

58-year-old female. On the other hand, a low-grade non-intestinal adenocarcinoma of the left ethmoidectomy 

bed required only half an hour for complete resection. 

 

None of the operated cases needed a blood transfusion during surgery or in the recovery period. All 

procedures passed uneventfully with no intraoperative complications. Postoperatively, one patient with right 

ethmoidal adenocarcinoma developed bleeding on day 4 after discharge that was successfully managed by 

nasal packing. One week after resection of a right nasal extracranial meningioma, CSF leakage occurred and 

was then managed by fat grafting from the thigh. In all successful procedures, the patients were discharged 

after two days. We recorded two mortalities during the follow-up period, an embryonal rhabdomyosarcoma 
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and recurrent olfactory neuroblastoma. 

 

In the current series, preoperative imaging involved CT or MRI examination. The diagnosis was accurate and 

beneficial in the decision and planning of the management in most cases. CT helps to define the site of origin 

and can detect internal calcifications. On the other hand, MRI is useful for differentiating the internal nature 

of the tumor regarding cellularity, vascularity, and architecture [14]. Preoperative sinoscopic biopsy was 

omitted in one patient with nasal angiofibroma. Its diagnosis was confirmed on postoperative examination. 

 

In this series, six benign tumors and one case of inflammatory polyp were successfully managed with the 

endoscopic approach with no intra- or postoperative complications. The most common benign epithelial 

neoplasm in the sinonasal region is papilloma, and inverted papilloma (IP) is the most frequent subtype 

representing 0.4% to 7% of all neoplasms of the nasal cavity and paranasal sinuses [15]. We successfully 

resected an inverted papilloma of the nasal cavity extending to the nasopharynx in a 43 years old female. This 

benign tumor has a tendency for recurrence and malignant transformation [16]. Malignant transformation to 

SCC was reported in 10-15% of cases [17] but was not observed in our study. In a previous study, the 

recurrence rate of inverted papilloma was 6% after endoscopic resection [18]. Endoscopic treatment for IP is 

now the gold standard, but an external approach is still indicated for particular locations [19]. Many reports 

supported the use of endoscopic surgery with satisfactory results [18], [20], [21]. 

 

A 9 years old boy presented with a recurrent desmoid fibromatosis received neoadjuvant chemotherapy. 

Unfortunately, recurrence was observed one year after endoscopic resection. Fibromatosis can be locally 

aggressive, with a 20% recurrence rate commonly related to the inadequacy of surgical margins [22]. Pediatric 

desmoid fibromatosis is rarely encountered in the paranasal sinuses. The current case is the 9th in literature. 

Probably, we present the first recurrent case that received neoadjuvant treatment before endoscopic resection. 

The literature described three previous cases managed endoscopically [23- 25].  

 

Two cases of extracranial meningioma were managed; one in the nasal cavity of a 12 years old girl and the 

other involving the ethmoid sinus of a 33 years old female. Sinonasal meningiomas are very rare tumors with 

an overall incidence of 0.1 % of the nose and sinuses tumors. Few cases of these tumors have been reported 

to date. A previous study reported successful management of two patients with nasal meningiomas by 

endoscopic endonasal approach (EEA). Complete resection of the tumors was performed with no recurrence 

on long-term follow-up [26]. 

 

The endonasal endoscopic approach appears to be a feasible and effective method for the resection of benign 

tumors. Previous studies found EER possible for managing nasopharyngeal angiofibroma, meningioma, 

pleomorphic adenoma, inverted papilloma, and osteomas. In this study, EER successfully resected 

angiofibroma, extracranial meningioma, pleomorphic adenoma, and inverted papilloma. Recurrence was 

encountered in one case of desmoid fibromatosis. 

 

Twelve malignant tumors with diverse pathological types were managed with endoscopic resection in the 

present series. These included 3 cases of adenocarcinoma, 3 cases of olfactory neuroblastoma, 2 cases of 

rhabdomyosarcoma, and one case of Ewing sarcoma, chondrosarcoma, chordoma, and SCC. In literature, 

SCC is the most common epithelial malignancy in the sinonasal region accounting for 50-80% of these tumors 

[27]. Surprisingly, only a single case of SCC was encountered in this series. In this 28 years old male patient, 

endoscopic resection was not completed due to extensive disease. The patient was referred to definitive 

concurrent chemoradiation therapy. 
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The three cases of adenocarcinoma were found in the ethmoidal sinuses. It was reported that adenocarcinoma 

has a predilection for the ethmoid sinuses [28]. One of these patients developed recurrence 16 months after 

surgery. Two of these tumors were low-grade non-intestinal type adenocarcinomas diagnosed in two male 

patients. Currently, the treatment of choice of these tumors is minimally invasive surgical resection for 

complete removal of the tumor with negative margins. Postoperative radiotherapy is recommended in the 

majority of patients [29]. Radiation toxicity is common after conventional radiotherapy due to nearby critical 

structures such as optic nerves, eyes, and retina [6]. Therefore, in these cases, intensity-modulated radiation 

therapy (IMRT) is an effective and safe approach for sinonasal carcinomas [30], [31]. In this study, adjuvant 

radiotherapy was performed for the three patients. 

 

Olfactory neuroblastoma (ONB) is an uncommon malignant neuroectodermal nasal tumor. We encountered 

three cases of ONB, one of them in a five-year-old boy who received neoadjuvant therapy. Another patient 

received adjuvant radiotherapy. Recurrence occurred in one patient. Open craniofacial resection was the 

conventional treatment of ONB. However, more recent studies reported successful management via the 

endoscopic approach. A retrospective review of 10 patients with ONB reported achieving total resection in 

all patients, with negative margins in nine. Adjuvant treatment was administered in 8 patients. One patient 

died during follow-up with no evidence of recurrence in all patients [32]. In a series of 20 patients followed 

up for a mean of 5 years, two recurrences were recorded, and only one patient died from an unrelated cause 

[33]. More recently, a retrospective review of 26 patients confirmed excellent outcomes of EEA followed by 

radiotherapy in patients with locally advanced ONB. The 5-year overall survival was 84.8% [34]. 

 

A 17 years old female patient with embryonal rhabdomyosarcoma of the nasal cavity and ethmoidal sinus 

was successfully managed endoscopically after neoadjuvant therapy. She received adjuvant radiotherapy. 

Another 22 years old male with rhabdomyosarcoma also received neoadjuvant chemotherapy. This patient 

developed rapid recurrence three months after treatment. Rhabdomyosarcoma is the most frequent soft tissue 

sarcomas of the sinonasal region. It is an aggressive tumor with 5-year overall survival of 31-62% [35]. The 

recommended management is tumor resection with wide margins. However, this is not easily achievable with 

endoscopic surgery [36]. 

 

The endoscopic resection was a feasible and safe procedure in managing different types of malignant tumors 

encountered in the current series. Only one failure out of the twelve cases occurred due to extensive disease. 

We recorded five recurrences and two deaths in the malignant lesions. The two mortalities followed local 

recurrence. Three recurrences occurred in recurrent cases. 
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