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Surgical therapy in advanced sinonasal carcinomas – retrospective study
Lumír Hrabalek1, Vlastimil Novak1, Jiri Hoza2, Csaba Hucko2, Miroslav Vaverka1, David Krahulik1, Daniel Pohlodek1

Background and Aim. Sinonasal tumors are a rare and heterogeneous group of malignant tumors with different 
histopathological characteristics and clinical presentation. These tumors are usually treated through surgery. The aim 
of this study is to present our results of surgical therapy in patients with an advanced sinonasal tumor.
Methods. This retrospective study included patients with an advanced sinonasal tumor who were surgically treated. 
The surgical technique combined both a frontal transbasal approach together with an endoscopic endonasal ap-
proach. The parameters used for evaluation were the histological type of tumor, the radicality of resection (complete 
vs. incomplete), the frequency of recurrence, the surgical and postoperative complications, the type of subsequent 
oncological therapy and the overall survival.
Results. The group consisted of ten patients seven were men and three were women. Complete resection (defined 
as R0) was achieved in 8 (80%) of the cases, subcomplete resection was achieved in 2 (20%) of the cases. The overall 
survival period was 28.7 months (95% confidence interval 15.9–41.6).
Conclusion. The combination of the frontal transbasal approach with the endoscopic endonasal approach is a suitable 
surgical strategy that enables easier achievement of complete tumor resection, reconstruction of the anterior skull 
base and reduces the need for extensive surgical approaches.
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INTRODUCTION

Sinonasal tumors are a rare and heterogenic group 
of malignant tumors with diverse histopathological char-
acteristics and clinical presentation. Sinonasal tumors 
compose less than 1% of all malignant tumors and less 
than 3% of all head and neck tumors. They occur mostly 
between 5. and 7. decennium and affect men twice as 
much as women1,2. 

Sinonasal tumors can be of epithelial origin (carcino-
mas) and mesenchymal origin (sarcomas).

The most common is spinocellular carcinoma followed 
by lymphoepithelial carcinoma, undifferentiated sinonasal 
carcinoma, adenocarcinoma and neuroendocrine tumors1. 
These tumors mostly arise from maxillar and ethmoidal 
sinus and finally very rarely from frontal and sphenoidal 
sinus2,3. Five-year mortality mainly depends on the his-
topathological type of tumor and the oncological stage 
at the time of diagnosis. In early stages (T1–2) five-year 
survival approaches 60%, in advanced stages (T3–4) it 
falls to only 20% (ref.1). Depending on the histopatho-
logic type, the prognosis can be divided into three groups: 
tumors with a good prognosis (esthesioneuroblastoma, 
adenoid-cystic carcinoma) where the five-year survival 
rate approaches 70%, tumors with a moderate prognosis 
(spinocellular carcinoma, adenocarcinoma) with a 53%–

63% five-year survival rate and tumors with a poor prog-
nosis (undifferentiated sinonasal carcinoma, malignant 
melanoma) with a five-year survival rate of 35% (ref.4). 
Depending on anatomic localization, tumors originating 
in the maxillary sinus have a poorer prognosis than those 
originating from the nasal cavity3,5. Etiological risk factors 
include occupational exposure to wood dust, leatherwork, 
flour, glue, formaldehyde, and organic solutions. Others 
include cigarette smoking, chronic sinus infection, radio-
therapy, and the presence of inverted papilloma1,6,7.

Clinical presentation is mostly nonspecific and rarely 
leads to early diagnosis. It is characterized by nasal con-
gestion, nostril obstruction, persistent epistaxis, anosmia, 
cephalea or neck lymphadenopathy. In advanced stages 
with orbital involvement there is sometimes proptosis, 
diplopia or amaurosis2,8,9. The main modality of treatment 
remains surgical resection. Localized tumors (T1–2) may 
be cured through surgical therapy with gross complete 
resection. In other cases, adjuvant radiotherapy follows. 
In advanced tumors (T3–4) a combined surgical, radio-
therapeutic and chemotherapeutic approach remains the 
chosen standard of treatment1,10,11. Proton therapy leads 
to a better overall survival rate than conventional radio-
therapy12,13. In this paper we review our experience with 
combined surgical technique (endonasal and transbasal) 
in patients with advanced sinonasal tumors. 
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METHODS

This retrospective study took place between 2014–
2022 at the Neurosurgery clinic Teaching hospital in 
Olomouc. It consisted of patients with advanced sinona-
sal tumors, who were treated surgically with a combined 
endonasal endoscopic and open transbasal approach. 

All patients were evaluated by an ENT (ear, nose, and 
throat) specialist and neurosurgeon. They all underwent 
a planned endoscopic procedure and a bioptic sample 
was obtained for histological grading. The main diagnos-
tic imaging tool was MRI (magnetic resonance imaging) 
with gadolinium contrast (Fig. 2). Planning skull base CT 
(computed tomography scan) was obtained before surgery 
as well. All patients were well informed of the expected 
benefit and the risks of the surgery, including the possi-
bility of smell and vision loss. All patients supplied both 
verbal and written consent before surgery. All procedures 
performed in studies involving human participants were 
in accordance with the ethical standards of the institu-
tional and national research committee and with the latest 
Helsinki declaration.

Surgical Technique
Whole body anesthesia with orotracheal intubation 

preceded all surgical treatment. Patients were placed in 
the supine position with their head fixed in a Mayfield 
clamp. All surgical procedures were aided with intraop-
erative optical navigation systems StealthStation S7 or 
S8 Medtronic Navigation Inc., Littleton, MA, USA. The 
surgery field was prepared to be accessible to both en-
doscopic endonasal and the open frontobasal approach 
(Fig. 3).

Table 1. Table comprehensively showing our patient cohort, showing age, sex, histological type, TNM classification, extent of 
resection, adjuvant therapy, follow-up.

Age Sex Diagnosis TNM 
classification

Extent of 
resection

Adjuvant  
therapy

Repeated 
surgery

Follow-up 
(months)

68 Male Spinocellular carcinoma T4N0M0 GTR Radiotherapy – LINAC NO 17†

55 Male Small cell 
neuroendocrine tumour

T4N0M0 NTR Chemotherapy, 
radiotherapy – LINAC

NO 36†

62 Male Spinocellular carcinoma T4N0M0 GTR Radiotherapy – proton NO 59

42 Male Undifferentiated 
sinonasal carcinoma

T4N0M0 GTR NO NO 5†

39 Male Undifferentiated 
sinonasal carcinoma

T4N0M0 GTR Chemotherapy, 
radiotherapy – proton

Yes – recurrent 
disease

21†

34 Male Undifferentiated 
sinonasal carcinoma

T4N0M0 GTR Chemotherapy, 
radiotherapy – proton

Yes – recurrent 
disease

20†

58 Female Spinocellular carcinoma T4N0M0 GTR NO NO 18

59 Female Undifferentiated 
sinonasal carcinoma

T4N0M0 NTR Radiotherapy – proton NO 11†

55 Male Adenoid cystic 
carcinoma

T4N0M0 GTR Radiotherapy – proton Yes – recurrent 
disease

33

57 Female Spinocellular carcinoma T4N0M0 GTR Radiotherapy – proton NO 12

† denotes length of follow up until death.

Fig. 1. Kaplan-Meier curve of overall survival including 95% CI.

Frontal transbasal approach
Bicoronal incision extending from the preauricu-

lar crease is made bilaterally. The skin flap is prepared 
and separated from pericranium and elevated dorsally. 
Vascular pericranium is then prepared separately from 
glabella and supraorbital ridge sparing the supraorbital 
and supratrochlear nerves. 

The temporal muscle and fascia were elevated in their 
ventroapical aspect to expose sphenofrontal suture and 
pterion. Bicoronal craniotomy was then made using three 
burr holes placed above the orbitotemporal aspect and 
coronal suture as usual. Craniotomy was made to extend 
as frontally as possible. The dura mater was separated 
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Fig. 2. Contrast enhanced brain MRI, T1 weighted scans sagittal (A) and coronal (B) showing an 
anterior skull base tumor growing into the sinonasal cavity. 

Fig. 3. Patient positioned in supine position with head in a Mayfield’s clamp, bicoronal incision 
site noted with a marker (A). Surgical field prepared for a combined transnasal and open transbasal 
surgical approach (B). 

carefully before bone extraction. The posterior wall of the 
frontal sinus was removed, and the frontal sinus opened 
widely. Cranialization was achieved with the removal of 
the mucosal lining. Depending on the size of the tumor, 
the frontal skull base was made available from crista galli 
to stripping of the fila olfactoria to eventually resect sinus 
sagitalis superior in its rostral part and falx resection. In 
the case of dural involvement, the intradural resection 
of the tumor precedes the dural resection and watertight 
duraplasty by the means of fascia lata follows with the 
intention of sterile intradural surgical field. The amount 
of exposure of anatomical structures depended on the 
extent of tumor infiltration. Usually, a wide ethmoidec-
tomy enables inspection of the nasal cavity. In the case 
of sphenoidal or maxillar involvement, sphenoidectomy 
or antrostomy was performed. In orbital involvement, the 

medial or superior aspect of the orbit was drilled away, 
and the tumor was completely resected with infiltrated 
periorbital tissue. Tumor resection was made to achieve 
a resection margin of R0. The skull base defect was re-
constructed using a titanium plate (Fig. 4). The periostal 
flap was then placed epidurally subfrontally, and sutured 
to the dura mater secured with tissue glue (Tisseeel). The 
craniotomy was then reconstructed with the bone and 
secured with titanium plates to the cranium. 

Endoscopic endonasal approach
An endoscopic approach followed the intracranial 

open surgery. After anemization of the nasal cavity, an 
endoscopic approach was created with a 30° optic (Storz). 
Both the nasal cavity and the paranasal sinus were inspect-
ed (“blind spots”) and in the case of any tumor residue, 
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an excision was attempted. Next the skull base plasty was 
explored and fatty tissue with tissue glue was placed un-
derneath. At the end of the surgery two nasal tamponades 
(Merocel) were left in place for up to five days. In all pa-
tients, a lumbar drain was placed to prevent postoperative 
liquorrhea and left in place for three to five days.

After surgery, oncological therapy at an oncological 
clinic followed. Patients were also routinely examined by 
an ENT doctor who endoscopically inspected the nasal 
cavity until it had completely healed. After that, every 
three months an endoscopic review of the nasal cavity 
took place in all patients as well as an MRI with gado-
linium contrast.

We assessed histopathological grade, resection radi-
cality (gross total resection to incomplete resection) and 
tumor recurrence, peri and postoperative complication 
rate, type of oncological therapy, and overall survival. The 
results were statistically analyzed. The statistical software 
MedCalc v18.2 (MedCalc Software, Ostend, Belgium) 
was used for statistical processing. The overall survival 
time was evaluated using the Kaplan-Meier method, and 
the comparison of survival in individual groups was evalu-
ated using the log-rank test. 

RESULTS

Our cohort consisted of ten patients between the ages 
of 34 and 68 (average age 52.9), made up of seven males 
and three females. Four patients were diagnosed with un-
differentiated sinonasal carcinoma, in three patients the 
histopathological finding was spinocellular carcinoma, 
two patients were diagnosed with sarcoma, and in one 
patient small cell neuroendocrine carcinoma was found. 
This can be seen in Table 1. All patients presented with 
advanced disease. Complete resection (R0) was achieved 
in 8 cases (80%) and subcomplete resection in two cases 
(20%). The average overall survival for patients with com-
plete resection was 32.1 months (95% CI 15.5–48.7), for 

patients with subcomplete resection it was 23.5 months 
(95% CI 1.0–48.0), the result was not statistically signifi-
cant (P=0.637). In patients without repeated surgery, the 
average overall survival was 30.8 months (95% CI 14.2–
47.3), and for patients with repeated surgery the average 
overall survival was 24.7 months (95% CI 18.0–31.4), the 
result was not statistically significant (P=0.881). The av-
erage overall survival time for women was 15.6 months 
(95% CI 11.9–19.4), and for men the average survival time 
was 29.4 months (95% CI 15.4–41.5), the result was not 
statistically significant (P=0.764).

The overall survival averaged 28.7 months (95% CI 
15.9–41.6) (Fig. 1). In surviving patients, the average 
length of the follow up was 30.5 months (12–59). In total 
there were three complications, two nasal CSF (cerebro-
spinal fluid) leaks and one infection, brain abscess with 
osteomyelitis, all resolved satisfactorily. 

DISCUSSION

The frontal transbasal approach was first described by 
Dandy in 1936 in the large frontal meningioma invading 
ethmoidal sinus14. Unterberger used this approach in the 
treatment of frontobasal injury in 1958. At that time this 
approach was innovative, as it reduced the craniofacial 
scarring connected to then mostly used extracranial ap-
proaches15. The term itself “frontobasal approach” was 
first used by Derome in 1972 and he used it for midline 
frontal skull base tumors16. The approach was then refined 
by a series of authors. Kawakami described en block bi-
lateral osteotomy of orbital roof and frontal sinus and 
termed this approach as the “extensive transbasal ap-
proach”17. Sekhar described an orbitalfrontoethmoidal 
osteotomy variation based on the localization of the 
tumor and named this approach the “extended frontal 
approach”18. Fukushima popularized this approach and 
further refined the necessary anatomy, surgical technique 
and indication19. 

Fig. 4. Anterior skull base fossa reconstruction using titanium plate, fascia lata grafting apparent 
in duraplasty superiorly. 
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Varying classifications of the transbasal approach 
arose over time. The most complex one seems to be pro-
posed by Feiz-Erfan et al. This classification sorts the 
transbasal approach into four categories. Basic transbasal 
approach is termed TBA – level 0 and consists of a bicoro-
nal incision with bifrontal craniotomy. Level I TBA adds 
osteotomy of the orbit or nasal bone. Level II TBA further 
extends the approach with the separation of the medial 
canthal ligament and osteotomy of medial aspect of the 
orbit. Finally Level III TBA extended the approach further 
by resecting the lateral wall of the orbit to the point of 
inferior orbital fissure20.

The endoscopic endonasal approach is considered 
adjunctive to the open transbasal approach, allowing for 
a better visualization of the surgical field, skull base and 
eventually makes obscured parts of the tumor available 
for resection. This leads to increased radicality in both 
surgical and oncological therapy, as well as better cos-
metic results. An undeniable advantage of this combined 
approach is the option to review the skull base recon-
struction endoscopically and identify any eventual CSF 
leak. Gabriel et. al describes the double flap technique 
in skull base reconstruction in patients who had under-
gone the combined transbasal and endoscopic approaches 
for sinonasal tumor. This technique uses a vascularized 
epicranial flap placed on the bifrontal skull base and an 
endoscopically prepared nasoseptal flap. Furthermore, a 
lumbar drain is placed to aid healing. 

This cohort was composed of nine patients, with the 
average follow-up of 35.7 months and all underwent ad-
juvant radiotherapy. No CSF leak was apparent in this 
cohort21. This technique was used in our cohort as well. 
We used the vascularized epicranial flap, fascia lata and 
fatty tissue endonasaly combined with muscle and tissue 
glue. Using a nasoseptal flap in complete tumor resection 
remains controversial. Further advantages of the endo-
scopic endonasal approach lie in the option of wide open-
ing of the paranasal sinuses drainage, reduction in dead 
space and lower incidence of sinusitis and other infec-
tions. This finding is similar to that of Morioka et al., who 
had no perioperative infections in 16 patients treated with 
this combined approach22. We encountered one infection 
and that of brain abscess associated with osteomyelitis. 
This occurred in a patient with poor compliance. 

Sinonasal tumors are a rare and heterogenic entity. 
The literature describes only case reports or small cohorts 
of patients23,24. Therefore, we find it difficult to appro-
priately assess the outcome as it is not only dependent 
on the histopathological type, but on the extent of the 
disease as well. This leads to inconsistencies and unavail-
ability of recommended treatment plans25. In our study 
we mostly encountered undifferentiated sinonasal carci-
noma. These four patients were in the advanced stages 
of the disease (T4) and were treated with the combined 
endoscopic and open approach. Three of these underwent 
proton therapy and two of them combined it with chemo-
therapy. One patient refused further oncological therapy. 
In patients who died, the overall survival spanned 5 to 
20 months. Walkman et al. published a cohort of undif-
ferentiated sinonasal carcinomas spanning 15 years. The 

cohort comprised 27 patients, average age 54.6, and males 
were predominant (63%). 85% of patients had advanced 
disease (T4). Surgical therapy was attempted in 23 cases 
(85%). In the terminal stage of the disease no surgical 
therapy was indicated. As for the surgical technique, 43% 
underwent neurosurgical intervention and 57% underwent 
purely endoscopic intervention. The gross total resection 
was achieved in 57% of the cases. Combined radio and 
chemotherapy were applied in 96% of the patients. Two-
year survival was reached in 66% of the patients. Five-year 
survival reached 46% (ref.25).

CONCLUSION

Advanced sinonasal tumors are a heterogeneous 
group of malignant tumors requiring a tailored surgical 
and oncological approach. A combined endoscopic and 
transbasal approach presents an advantageous surgical 
strategy as it allows for greater radicality, reliable skull 
base reconstruction, and reduces the need for extensive 
cranial approaches. 
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