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INTRODUCTION
Malignant tumours of the sinonasal tract are extremely rare
with an estimated annual incidence of 1 in 100,000 people per
year. Adenocarcinomas make up only 4-8% of all sinonasal
malignancies, but account for 40-68% of all ethmoid/olfactory
fossa neoplasms (1). Adenocarcinomas are more common in
woodworkers, furniture makers and leather workers (2), with
woodworkers adenocarcinoma found to originate from the
olfactory cleft (3). Exposure to textile dusts and hydrocarbons
has also been implicated (2). Although not a primary risk factor,
smoking may have a synergistic effect. Adenocarcinomas typi-
cally present in the 5th and 6th decade. Early symptoms are
vague in nature and often indistinguishable from benign sinus
diseased resulting in many of these tumours being diagnosed
at a late stage. 
Given the rarity of these tumours there is a paucity of clinical
studies looking at treatment and outcomes. Prospective studies
are largely absent except those that look at the wide range of
histologic types of sinonasal malignancies. However, a recent
multicenter retrospective study looked at 418 cases of adeno-
carcinoma and found the five year survival rate to be only 64%
and furthermore, 51% recurred locally at a median time of 28
months (4). In the 418 cases, only 6 were approached entirely
endoscopically, whereas, the majority was removed via a cran-

iotomy (anterior craniofacial resection). The “gold standard”
treatment of malignant tumours involving the anterior skull
base has traditionally been defined as an anterior craniofacial
resection, which entails the removal of the cribriform plate,
ethmoids and fovea ethmoidalis, anterior face of the sphenoid
and septum. The skull base defect is repaired with a pericranial
flap. Typically surgery is followed by postoperative radiation
treatment (5,6). Surgical resection with the intent to cure is
obtained in many patients, however, not without the morbidity
of a craniotomy, noticeable facial scars, prolonged hospital stay
and lengthy recovery. As technology for endoscopic sinus
surgery and computer assisted surgery has expanded, so has
their role in the removal of both benign and malignant
sinonasal tumours. The endoscopic approach enables access
into areas that are difficult to reach externally, such as the
sphenoid sinus, orbital apex and frontal recess. Proponents
advocate better visualization of the tumour and margins with
magnification by the endoscope, improved control of bleeding
with early identification and ligation of the anterior and poste-
rior ethmoid arteries intranasally. Endoscopes also provided
improved postoperative surveillance with endoscopic examina-
tion performed on routine office visits. Recently, endoscopic
assisted and exclusive endoscopic removal of malignant
sinonasal neoplasms has been demonstrated (7-13). However,
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there are no universal guidelines regarding the role of endo-
scopic resection; the surgical approach may vary according to
tumour histology, location, and size, extent of spread and the
endoscopic skill and knowledge of the surgeon. Most studies
to date have looked at a heterogeneous group of patients with
various tumour histologies, stage and follow-up making it diffi-
cult to perform meaningful statistical analysis and give defini-
tive treatment guidelines. The purpose of this study is to look
at the treatment outcomes of sinonasal adenocarcinomas treat-
ed endoscopically. 

MATERIALS AND METHODS
A retrospective review of all adenocarcinomas of the sinonasal
cavity presenting to the senior authors at the Adelaide
University Teaching Hospitals was conducted between 1999-
2008. Thirteen patients were diagnosed with adenocarcinoma
during that time frame. One patient who underwent a com-
bined endoscopic-cranio-facial resection was excluded from
the study. A total of 12 patients were included in the study and
underwent endoscopic surgery. After ethics approval by the
institutes review board, charts were reviewed for patient age,
presenting symptoms, tumour histology, radiologic findings,
surgical procedure, postoperative course, complications,
adjunctive procedures or chemoradiation. Tumours were
staged according to the American Joint Committee on Cancer
guidelines (2007). Local recurrences and distant metastasis
were recorded and overall survival noted. All patients were
offered surgery with intent to cure. Surgery was performed
entirely endoscopically. For tumours with intracranial exten-
sion, both an otolaryngologist and neurosurgeon operated as a
2-surgeon team to remove the tumour. 

RESULTS
Nine out of the 12 patients (75%) had a history of prolonged
wood dust exposure based on occupation (Table 1). One
patient worked in a shoe factory and another as an opal miner.
One patient had no mention of her occupation in the patient
files. Half the number of patients (50%) had a history of smok-
ing, 5 have since ceased and one continues to smoke. 
Twelve patients were treated entirely endoscopically for adeno-

carcinoma of the sino-nasal cavity (Table 2). There were 10
males and 2 females with an average age of 66 years. At pre-
sentation 6 were a stage T2, 5 a stage T3 and one a stage T4.
Ten patients presented with primary disease with two patients
been referred from other institutions with a local recurrence.
Both patients referred with recurrence (patient 5 and 6, Table
1) were treated endoscopically. All patients had radical resec-
tion (R0), the tumours excised with a margin and histological
confirmation of the margin if the margin was not bony. Where
the margin was bony, this was drilled down with a diamond
burr up to the anterior cranial fossa and the skull base
removed, to ensure complete resection of the tumour.

The mean total operative time was 3 hours and 50 minutes
(range 117-480 minutes), the longest operation being on the
patient with the most advanced lesion (Patient 10). The medi-
an total hospital stay, including the day of surgery was 2.5 days
(range 2-11 days). The same patient with the most advanced
tumour stage also spent the most number of days in hospital.
The reason for a prolonged hospital stay was due to a post-
operative headache, which was further investigated and
revealed only inflammatory changes consistent with post-oper-
ative findings on a head CT scan. This eventually resolved and
he was discharged home with no further complications. None
were admitted to the Intensive Care Unit. Three patients were
admitted to the High Dependency Unit (ICU step-down) post-
operatively, including Patient 10, and the other 2 patients in
view of existing medical co-morbidities but had uncomplicated
stays and were discharged at day 2 and 4 respectively (Table 1). 

The most common postoperative complication was prolonged
crusting (50%, n = 6). In four patients during removal of the
tumour from the cribriform plate an intraoperative cerebral
spinal fluid (CSF) leak was noted and repaired at the time of
surgery with a free mucosal graft. There were no postoperative
CSF leaks. All but one patient received postoperative radiation
therapy (9 xrt alone, 1 chemoradiation) with an average of 55.6
Gy. The patient who did not receive radiation therapy (XRT)
refused initially and only later agreed to treatment when the
tumour recurred one year later. Minor complications of XRT

Table 1. Patient demographics. Int: Intestinal, Non-int: Non-intestinal.
Patient Sex/Age Smoker Occupation Histopath Hosp stay (days) HDU post-op
1 F/82 Non shoe factory worker Non-int low grade 2 No
2 M/53 Non panel beater/cabinet maker Int/Well diff 3 No
3 M/52 Ex wood machinist Int/Mod diff 3 No
4 M/57 Non carpenter Int/Mucinous 2 No
5 F/75 Smoker unknown Non-int low grade 10 No
6 M/74 Ex chair maker Int/Mod diff 4 Yes
7 M/74 Ex cabinet maker Int/Mod diff 2 No
8 M/70 Ex saw mill worker Int/Mucinous 2 No
9 M/66 Ex opal miner Int/Poorly diff 2 No
10 M/52 Non timber works/truck driver Int/Mucinous 11 Yes
11 M/65 Non ban saw mill worker Int/Poor diff 2 Yes
12 M/70 Non carpenter Int/Mod diff 4 No
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were frequently observed with the most common being that of
nasal crusting (n = 7), skin irritation (n = 5), mucositis (n = 5)
and conjunctivitis (n = 2). However, one patient after XRT lost
substantial vision and is considered legally blind. 
Ten patients had adenocarcinoma of the intestinal type and 
2 with non-intestinal adenocarcinoma. Of the intestinal type, 
1 was classified as well-differentiated, 4 moderately-differentiat-
ed, 2 poorly-differentiated and 3 were of the mucinous type
(Table 1). 

A total of three patients recurred, 2 locally and 1 with distant
metastasis. The first patient with local recurrence recurred
three times over a period of five years. The recurrence in this
patient was treated each time endoscopically with the addition
of topical 5-fluorouracil cream applied to the surgical site at the
end of the case. The second patient with local recurrence was
found to have extension into the anterior cranial fossa. This
occurred in the patient who refused initial postoperative radia-
tion therapy. Her recurrence was treated surgically with a com-

Table 2. Patient summary.
Patient Sex/ Stage ICE Surgery/ Presentation Complications XRT CX XRT Recurrence Mets Subsequent Status/

Age Date postop procedure F-up

(months)

1 F/82 T2 No Endoscopic/ L NAO, None Yes Conjunctivitis No No None Alive/16

2007 rhinorrhea,

frontal HA, 

anosmia

2 M/53 T3 No Endoscopic/ R NAO None Yes None No No None Alive/53

2003

3 M/52 T2 No Endoscopic/ L NAO Intraop Yes Skin, Yes No Endoscopic Alive/60

2003 CSF mucositis (2004,05,08) resection + 

leak, Local 5-FU (2004, 

crusting 2005, 2008)

4 M/57 T3 No Endoscopic/ R vision Crusting Yes Skin No No Bx 05: Alive/96

2001 loss, no 

NAO recurrence

5 F/75 T3 No Endoscopic/ L fronto- Intraop CSF No- 2002 Skin Yes No Combined Alive/69

2002 temporal leak, declined, (2003) craniotomy +

headache crusting Yes- 2003 Local ACF endoscopic +

XRT (2003)

6 M/74 T2 No Endoscopic/ L NAO, Intraop Yes Skin, No No None Alive/96

2000 epistaxis CSF conjunctivitis

leak, 

crusting

7 M/74 T2 No Endoscopic/ L NAO, Crusting Yes B visual loss No No None Alive/24

2006 epistaxis, (legally 

PND, L blind),

frontal HA mucositis

8 M/70 T2 No Endoscopic/ R NAO, None Yes None No No None Alive/36

2005 anosmia, 

epistaxis, 

frontal pain

9 M/66 T3 No Endoscopic/ Diplopia, Crusting, Yes Skin, Yes Yes Palliative Died/20

2003 L facial pain, anosmia mucositis (2004) (bone, ctx/rtx 

proptosis Distant lungs, (2004)

liver)

10 M/52 T4a Yes Endoscopic/ R NAO, Crusting Chemo/ Sinus No No None Alive/12

2008 epistaxis, xrt infection-

R HA staph, 

mucositis

11 M/65 T3 No Endoscopic/ Diplopia, None Yes Mucositis, No No None Alive/12

2007 proptosis epiphora

12 M/70 T2 No Endoscopic/ NAO Intraop Yes None No No None Alive/10

2008 CSF leak

ICE: intracranial extension, NAO: nasal airway obstruction, HA: headache, CX: complication, PPS: parapharyngeal space, ACF: anterior cranial fossa.
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bined craniotomy/endoscopic resection and postoperative radi-
ation therapy. To date she is free of disease. The patient with
metastasis failed to respond to palliative chemoradiation and
passed away. Overall, 11 patients are alive and free of disease
and 1 patient dead of disease. We found an overall disease free
survival rate and overall survival rate of 91.6%. The follow-up
period ranged from 10 to 96 months with a median of 30
months. 

In order to illustrate the endoscopic management techniques
used in this series, two illustrative cases are presented.

Case One
G.E. is a 52-year-old male who presented with long standing
right sided nasal obstruction associated with recurrent epis-
taxis. In addition the patient complained of right-sided
headaches, numbness on the right face and tearing in the right
eye. Physical exam demonstrated a large nasal mass occluding
the nasal cavity. A CT was obtained which showed a soft tissue
density filling the right nasal cavity. The CT was followed up
with an MRI which demonstrated a mass 76 x 45 x 54 mm cen-
tered in the right nasal space compression of the lateral nasal
wall and erosion of the midline septum. Superiorly the mass
was seen to extend through the cribriform plate into the right
anterior cranial fossa with the intracranial (IC) component
measuring 26 x 28 x 32 mm. Posterior to the IC extension
there was a 15 x 10 x 10 mm focus of high T1/T2 signal sug-
gestive of hemorrhage. There was associate edema of the right
frontal lobe and mild subfalcine herniation of the frontal
lobe/tumour (Figure 1). A biopsy was done which was consis-
tent with nonsalivary sinonasal adenocarcinoma. A metastatic
workup was completed and negative; the patient was staged as
a T4aN0M0 adenocarcinoma of the sinonasal cavity. The
patient was presented to the Head and Neck Tumour board
and all treatment options discussed with the patient. The
patient elected to have a wholly endoscopic approach.
Neurosurgery was consulted and involved in the decision-mak-

ing and surgery. The patient was consented for endoscopic
removal, but was also consented for a craniotomy if conversion
to an open procedure was necessary. The patient underwent
endoscopic removal (see surgical technique below) of the
tumour. The surgery was uneventful and the tumour was
removed in its entirety endoscopically. Postoperatively the
patient was drowsy with a headache. A CT of the head showed
only inflammatory changes consistent after brain tissue
removal, expected after such surgery. He eventually recovered
and subsequently underwent 6 weeks of chemoradiation with-
out any major complications. He has had no further postopera-
tive complications and is free of disease to date.  

Surgical technique
After decongestion and infiltration of the nose with local anes-
thetic and adrenalin the tumour was debulked with a microde-
brider with removal of only the pedicled portion of the
tumour. A septoplasty was performed with raising of a large
left septal flap pedicled posteriorly on the sphenopalatine
artery. Care was taken to ensure that a margin of at least 1 cm
was left between the tumour on the septum and the edge of
the septal flap. Tumour was visualized eroding through the
superior aspect of the septum. The tumour was further
reduced with a microdebrider until the attachment of the
tumour on the skull base could be visualized (Figure 2A).
Bilateral sphenoidotomy and ethmoidectomy with clearance of
the skull base around the tumour was performed. An endo-
scopic modified Lothrop (frontal drillout) was performed to
delineate the skull base anteriorly. The anterior and posterior
ethmoid arteries were identified by drilling with a diamond
burr on the skull base and cauterized bilaterally. Osteotomies
of the skull base and crista galli were made with a 25-degree
DCR diamond bur (Medtronic ENT, Jacksonville, USA). The
osteotomies were done around the skull base attachment of
the adenocarcinoma. Anteriorly the falx was cut with skull
base scissors (Medtronic ENT). The skull base was dropped
into the nasal cavity and removed resulting in an “en bloc”

Figure 1. (A) Parasagittal T1 weighted MRI with contrast demonstrates a large nasal mass extending through the cribriform plate into the anterior cra-
nial fossa. (B) Coronal T1 MRI with contrast shows the tumour with associated edema of the frontal lobe. (C) Axial T1 MRI with contrast shows the
tumour filling the nasal cavity with fluid in the sphenoid sinus.
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removal of the adenocarcinomas attachment to the skull base
(Figure 2B). This exposed the intracranial tumour, which was
meticulously dissected and removed with the 2 surgeon (ENT
and neurosurgeon) approach. The skull base was repaired with
two layers of fascia lata. The first layer was riveted anteriorly
through the remaining posterior table of the frontal sinus to
prevent posterior migration of the graft (Figure 3). The graft
was tucked under the edges of the skull base defect and flat-
tened out so that no folds were present. Two strips of titanium
mesh were placed horizontally and secured under the edges of
the skull base defect to prevent prolapse of intra-cranial con-
tents (Figure 4). The second layer of fascia was placed over this
in an overlay fashion followed by the pedicled septal mucosal
flap. The closure was sealed with polyethileanglycol glue and
covered with two pieces of Gelfoam and the nasal cavity
packed with Bismuth Iodoform Paraffin Paste (BIPP) soaked
nasal gauze. A lumbar drain was not used in the pre or postop-
erative period. 

Case Two
A 74-year-old previous chairmaker was referred to one of the
senior authors after a recurrence of his nasal adenocarcinoma
in 2000. He presented with left nasal obstruction and epistaxis
to his GP and was referred to an ENT surgeon in 1999. Initial
sinoscopy revealed granulation tissue on the left lateral nasal
wall at the level of the middle turbinate and middle meatus.
CT scan showed opacification of the left sphenoid, posterior
ethmoids and maxillary antrum. He underwent a “removal of a
left sphenoethmoidal polyp, middle meatal antrostomy &
intranasal ethmoidectomy” in 1999. Histopathology revealed
moderately differentiated adenocarcinoma. Staging CT chest
and abdomen were negative. He had then had a Left lateral
rhinotomy, external ethmoidectomy and repair of CSF leak.
There was no residual tumour on pathology. In subsequent
follow-ups however, a repeat MRI of the brain and sinuses
demonstrated a 20x15mm mass occupying the anterior aspect
of the left ethmoid sinuses adjacent to the cribriform plate and

Figure 2. (A) The tumour (T) can be seen eroding through the cribriform plate extending intracranially. The solid black line represents the outline of
the tumour. (B) Osteotomies through the skull base (black arrow) have been made and the dura incised. FS - frontal sinus.

Figure 3. Two holes in the skull base superiorly were created with a 70-
degree diamond burr (dotted black arrow). The fascia lata graft was
pulled through each hole (solid black arrow). 

Figure 4. A titanium mesh plate was placed over the fascia lata graft
(black arrow) and under the skull base edges (dotted black arrow). 
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posterior orbit. There was no evidence of intracranial exten-
sion. (Figure 5B).
He was then referred to one of the senior authors for further
management. Nasal endoscopy revealed a polypoid mass supe-
riorly in the left nasal cavity. A CT of the sinus was performed
which showed a mass along the left cribriform plate with evi-
dence of bony destruction (Figure 5A). A biopsy again con-
firmed adenocarcinoma. The patient was staged as a T2N0M0
adenocarcinoma of the sino-nasal cavity. The patient was taken
to the theater for endoscopic removal of the tumour (see surgi-
cal technique below). Postoperatively the patient received radi-
ation therapy for a total dose of 55.8Gy. Except for a prolonged
period of crusting, the patient experienced no postoperative
complications. He had no recurrences and to date he is free of
disease (8 years later).

Surgical Technique
After decongestion and infiltration of the nose a left uncinec-
tomy and antrostomy was performed. The dependant portion
of the tumour was debulked but its attachment to the olfactory
fossa and superior turbinate left untouched. A complete anteri-
or and posterior ethmoidectomy was performed leaving the
tumour attachment to the skull base untouched. The natural
ostium of the sphenoid was identified and widened. The mid-
dle turbinate was cut flush with the skull base. The mucosa
about one cm away from the tumour edge was incised with a
scalpel blade. This was carried down to the underlying skull
base bone and orbital periosteum laterally. The tumour was
dissected off the cribriform, fovea ethmoidalis and lamina
papyracea in the subperiosteal plane. The bone of the olfactory
fossa was eroded in the region of the anterior ethmoidal artery
with exposed dura and a small CSF leak. The bone of the rest
of the olfactory fossa and fovea ethmoidalis was intact,
although each individual olfactory nerve needed to be cut to

allow dissection in the subperiosteal plane. In addition there
was no attachment to orbital periosteum and this allowed a
complete macroscopic resection to be achieved. The exposed
dura in the region of the CSF leak was macroscopically clear of
tumour. A fat graft was harvested from the right ear lobe and a
bath-plug closure of the CSF leak was performed. The closure
was sealed with fibrin glue and supported with Gelfoam. No
nasal packing or lumbar drain was used. 

DISCUSSION
In this series, we were able to focus on the outcomes after
endoscopic resection of adenocarcinoma. With 12 patients
included, we found an overall survival of 91.6%. Overall, 75%
of these patients had a significant exposure to wood dust in
their lives, supporting the findings of previous studies that
woodworkers have a higher risk of developing nasal adenocar-
cinoma (1,2). All patients were treated entirely endoscopically.
Offering patients a purely endoscopic resection relies on recent
data demonstrating equal local control rates and overall sur-
vival rates with less functional morbidity as compared to cran-
iofacial resection (CFR). This only holds true though if com-
plete tumour extirpation is achieved endoscopically, which is
dependent not only on tumour size and extent of spread but
also on surgeon comfort level and skill. Adenocarcinoma of
the sino-nasal cavity has been traditionally treated with cranio-
facial resection (CFR) and postoperative radiation therapy.
With CFR, adenocarcinomas have a 5-year survival of 39-57%
(5,14,15). CFR is not thought to be a benign surgical procedure
with an overall mortality rate of 4.5% and complication rate of
33% (16). Subsequently there has been a trend over the last
decade to approach certain tumours endoscopically or with
endoscopic assistance. In late 1999, Thaler et al. published four
cases of endoscopically assisted CFR (7). In more recent years,
endoscopic resection of anterior skull base tumours has

Figure 5. (A) Coronal CT shows a soft tissue density in superior aspect of the ethmoids adjacent to the cribriform plate and lamina papyracea. 
(B) T1 MRI with contrast demonstrates the mass without any evidence of intracranial penetration or erosion.
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become more prevalent with the advances in endoscopic tech-
nology and training. In 2001, Casiano published the first report
in which anterior skull base tumours (ASB) with intracranial
extension were removed entirely endoscopically (17). Batra et al.
compared results of patients treated with a CFR (n = 16) to
those who underwent purely endoscopic resection (n = 9) for
ASB tumours with intracranial extension. In this study there
appeared to be no statistical difference between the two groups
(18). There were, however, advantages noted with the purely
endoscopic approach including improved visualization,
decreased operative time, shorter hospital stay, decreased post-
operative pain and fewer complications. The mean operative
time and median hospital stay in this study is lower compared
to other results involving CFR (13). In 2007, Dave et al. reported
17 cases of malignant ASB tumours treated entirely endoscopi-
cally with an overall local control rate of 94.1% with a mean
follow-up of 34.3 months (13). This study, like the previous ones
mentioned, looked at a heterogenous population of ASB
tumours including, esthesioneuroblastoma, adenocarcinoma,
sinonasal undifferentiated carcinoma, adenoid cystic carcinoma
and hemangiopericytoma.

All of the patients in this series were assessed by the Head and
Neck Tumour Board. This included a thorough review of pre-
operative imaging as well as the input of neurosurgery in the
cases where the tumour had breached the anterior skull base.
Both surgeons must be comfortable approaching the tumour
through the nose and also be able to convert to an open proce-
dure if necessary. Skill in skull base reconstruction is a must,
as closure is a critical component of the case. When the anteri-
or skull base has been removed, we prefer to use a two-layer
closure with fascia lata and more recently have adopted the
Hadad-Bassagasteguy pedicled septal flap as an additional adju-
vant (19). None of our patients experienced a postoperative CSF
leak. Using the riveting technique is believed to decrease the
risk of postoperative CSF leak. 
Studies support the role of postoperative radiation therapy in
anterior skull base tumours. All of our patients were offered
postoperative radiation therapy and received the conventional
technique, the most common being 3-dimensional conformal
radiotherapy. Newer techniques such as Intensity Modulated
Radiotherapy, have improved dose distributions and are associ-
ated with lesser complications (23), but are not yet available in
South Australia. The most common complication seen in out-
patients was prolonged crusting as a consequence of the
impaired mucociliary clearance from post-operative radiothera-
py. The other two most common complications experienced in
our cohort with radiation therapy were skin changes and
mucositis. However, radiation therapy to an area in close prox-
imity to the orbit and brain is not without the risk of signifi-
cant morbidity such as blindness, frontal lobe necrosis and
radiation induced malignancies. In one of our patients, bilater-
al vision impairment occurred after radiation therapy.
Although the patient still has some vision he has been classi-

fied as legally blind. The risks and benefits must be discussed
with the patient and thoroughly understood. As technology in
radiation therapy advances, these risks decrease but are still
present (20).  
According to the WHO Classification of Tumours (Pathology
and Genetics, Head & Neck Tumours), the histological type of
the adenocarcinoma plays an important part in the prognosis,
aggressiveness and clinical behavior of the tumour (20,23). They
can be classified into intestinal and non-intestinal, the latter
further classified into low-grade and high-grade subtypes.
Intestinal adenocarcinomas are associated with wood dust and
leather dust exposure. The results of this study are consistent
with this finding. Well-differentiated (Papillary) types are asso-
ciated with better prognosis and are more indolent, whereas
poorly differentiated (Solid) and mucinous types have a lower
survival rate and tend to be more aggressive. Risk of distant
metastasis is 20%. These predictive factors seem to correlate
well to the findings of this study. The only patient who died
(Patient 9) had a poorly differentiated type and eventually had
distant metastasis. One patient with recurrence had a moder-
ately differentiated type, while the other had well differentiated
type, although she initially refused post-operative radiotherapy.
Two patients were classified as non-intestinal of the low-grade
type, associated with an excellent prognosis if complete surgi-
cal excision is achieved. 
Recurrence occurred in three of our patients (25%) including
the patient who initially refused postoperative radiation thera-
py after excision of the primary tumour. Two recurred locally
while the other one presented with distant metastasis despite a
disease free primary site. The recurrences were treated with
endoscopic removal in one, combined approach in one and
palliative chemoradiation in the last. One patient had local
recurrence 3 times, each treated with endoscopic removal and
topical 5-fluorouracil (5-FU) application. To date this patient is
disease free. Topical 5-FU may have a role in the treatment of
primary and recurrent adenocarcinoma. Knegt et al. reported
an 87% 5 year survival for adenocarcinoma of the ethmoid
sinus treated with recurrent endoscopic debridement and topi-
cal 5-FU application (21). 

In managing patients with adenocarcinoma of the sino-nasal
cavity, long term follow-up and surveillance for tumour recur-
rence is imperative. These tumours have been known to recur
several years later. One of the limitations in our study is the
short follow-up in some of the patients. As more of these
tumours are approached endoscopically, further data can be
collected with long-term follow-up. Further studies with larger
patient numbers and longer follow-up are needed to better
define the outcomes of endoscopic resection of anterior skull
base tumours. 

CONCLUSION
Endoscopic resection of adenocarcinoma of the ethmoid sinus-
es can be a viable alternative to CFR, depending on a sur-
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geon’s comfort, level and skill in endoscopic surgery. It is
demonstrated in this study that complete endoscopic removal
of both large and small tumours of the anterior skull base is
possible. 
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