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Endoscopic Frontal Sinus Obliteration: A New

Technique for the Treatment of Chronic Frontal

Sinusitis

Feodor Ung, MD, Raj Sindwani, MD, and Ralph Metson, MD, Boston,

Massachusetts, and St. Louis, Missouri
OBJECTIVES: Patients who fail endoscopic drainage proce-
dures for chronic frontal sinusitis often require obliteration of the
frontal sinus with abdominal fat. The purpose of this study was to
evaluate an endoscopic technique for frontal sinus obliteration.
STUDY DESIGN AND SETTING: Retrospective case-control.
Thirty-five patients underwent frontal sinus obliteration using ei-
ther an endoscopic (n�10) or conventional osteoplastic flap
(n�25) technique from 1994 to 2004 at an academic medical
center.
RESULTS: Patients undergoing endoscopic obliteration had
less blood loss (P � 0.006), decreased operative time (P � 0.016),
and a shorter hospital stay (P � 0.003) compared to osteoplastic
control subjects. All 3 surgical complications occurred in the
control group. No patients required additional surgery for frontal
sinusitis.
CONCLUSIONS: The endoscopic approach to frontal sinus
obliteration appears to reduce patient morbidity and should be
considered in the surgical management of advanced frontal sinus
disease.
SIGNIFICANCE: This is the first report of a minimally-invasive
technique for frontal sinus obliteration.
© 2005 American Academy of Otolaryngology–Head and Neck
Surgery Foundation, Inc. All rights reserved.

In recent years, endoscopic techniques for the surgical
treatment of frontal sinusitis have become increasingly

popular. Most patients who present with frontal disease are
amenable to frontal sinusotomy with clearing and enlarge-
ment of the obstructed frontal ostium. For more advanced
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disease, a frontal sinus drillout, also known as a Draf 3 or
modified endoscopic Lothrop procedure, creates a widely
patent frontal sinus outflow tract by removing the frontal
sinus floor and intersinus septum. Studies have demon-
strated the efficacy of these endoscopic techniques to con-
trol frontal sinus disease for the short term1-3; however,
failure rates of greater than 20% are observed with long-
term follow-up.4When endoscopic restoration of the frontal
sinus drainage pathway has proved unsuccessful or unfea-
sible, surgical ablation of the frontal sinus may be neces-
sary. Almost half a century ago, Goodale and Montgomery5

popularized the first truly successful technique for rendering
the frontal sinus nonfunctional and blocking its connection
with the sinonasal tract. The frontal sinus was obliterated by
raising an osteoplastic flap through either a bicoronal or
midforehead incision. The frontal sinus mucosa was com-
pletely removed and the sinus interior was drilled to elim-
inate mucosal invaginations and promote neovasculariza-
tion.6 Studies have demonstrated excellent long-term results
for this technique with 93% of patients remaining symptom-
free after a median follow-up of 8 years.7 Despite the
success of osteoplastic frontal sinus obliteration, this pro-
cedure is not without its challenges, as evidenced by a
significant rate of intraoperative complications, including
dural exposure, CSF leak, and orbital fat exposure.7,8 The
purpose of this study was to examine a minimally invasive
endoscopic alternative for obliteration of the frontal sinus in
an attempt to reduce surgical morbidity.
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MATERIALS AND METHODS

The study population consisted of 35 patients who under-
went frontal sinus obliteration using an endoscopic (n � 10)
or conventional osteoplastic flap (n � 25) technique. Patient
characteristics, surgical indication, CT stage, and previous
sinus procedures are shown in Table 1. Operative time was
obtained from the anesthesia record and defined as the time
interval between entry into and exit out of the operative
suite. The senior author (R.M.) performed all surgeries over
a 10-year period between 1994 and 2004 at the Massachu-
setts Eye and Ear Infirmary. General anesthesia was used for
all cases. Statistical analysis was performed with univariate
outcomes for estimated blood loss, operative time, and
length of hospital stay (Table 2). Multiple regression mod-
els were used to control for comorbidities.

Conventional Osteoplastic Flap Technique
Osteoplastic obliteration was performed according to the
technique described by Goodale and Montgomery.5 Image
guidance technology (Landmarx, Medtronic Xomed, Jack-
sonville, FL) was utilized in 16 of the 25 control patients. In
these patients, the headframe was attached to a percutaneous

Table I

Patient characteristics

Male (%)
Mean age (range)
Previous sinus surgery (number)
Interval to frontal

obliteration (months)
Obliteration (number) Bilateral

Unilateral
CT Stage* (%) III

IV
Concurrent Maxillary/ethmoid sinus

surgery
Number

%
Incision Type (number) Supraorbit

Bicoronal
Midforehea

*CT, Stage 0, Normal.

Table 2

Univariate outcomes

En

Estimated blood loss (mL) Mean
Standard error

Operative time (hours) Mean
Standard error

Hospital stay (days) Mean
Standard error

Complications Number
%

fixation post (Framelock, Medtronic Xomed) anchored to
the skull. Either a bicoronal (n � 20) or midforehead (n �
5) flap was used to approach the frontal sinus. Once the
anterior table was adequately exposed, osteotomies were
made around the sinus perimeter, guided by an x-ray tem-
plate with or without the benefit of surgical navigation. The
mucosa was then stripped from the interior of the frontal
sinus, and the entire inner surface was drilled with a dia-
mond burr. Oxidized cellulose was then used to seal the
frontal sinus ostia. The sinus was filled with abdominal fat
and the osteoplastic flap was closed. A subcutaneous suction
drain was placed, and the incision closed in layers.

Endoscopic Obliteration Technique
A curvilinear incision was created along the inferior edge of
the medial eyebrow (Fig 1 ) and carried down through
subcutaneous tissue and periosteum. After verification of
the frontal sinus borders with the surgical navigation sys-
tem, the medial floor of the sinus was opened with a cutting
burr. The bony opening was enlarged to approximately 15
mm diameter in order to allow passage of both a nasal
endoscope and surgical instrument. The frontal sinus mu-

Endoscopic (n � 10) Osteoplastic (n � 25)

50% 36%
46.8 years (14-71) 48.6 years (19-72)

3.5 3.1
11.3 12.1

1 25
9 0

70% 76%
30% 24%

8 3

80% 12%
10 0
0 20
0 5

opic (n � 10) Conventional (n � 25) P value

80.0 284.0 0.006
12.8 37.0

3.1 4.2 0.016
0.2 0.2
1.4 3.2 0.003
0.2 0.3
0 3 NS
0% 12%
al

d

dosc
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cosa was elevated and removed under direct visualization
using 0 and 30 degree endoscopes (Figs 2 and 3 ). The entire
interior of the frontal sinus was then drilled with cutting and
diamond burrs on a long handled otologic drill (Fig 4), also
under endoscopic visualization, to remove any mucosal

Figure 1 Endoscopic frontal sinus obliteration. Similar to fron-
tal sinus trephination, a supraorbital incision is used for access to
the frontal sinus. An attempt is made to place the incision in the
eyebrow margin for maximal cosmesis.

Figure 2 Bony opening through the floor of the frontal sinus
provides access for both an endoscope and a curette or elevator to
lift the mucosa from the underlying bone under direct visualiza-
tion. Endoscopes with angled fields of view (30 or 45 degree) and
curved instruments can be helpful to reach within the crevices of

the sinus.
remnants. The frontal sinus ostium was plugged with oxi-
dized cellulose (Surgicel, Ethicon, Inc, Somerville, NJ) and
the sinus completely filled with abdominal fat (Fig 5). The
incision was closed in layers.

RESULTS

Nine (90%) of 10 patients who underwent an endoscopic
approach had a unilateral obliteration, whereas all patients
in the control group had bilateral obliteration. Concurrent
sinus surgery on the ethmoid and maxillary sinuses was
done at the time of frontal obliteration in 80% of the endo-
scopic patients but only 12% of the controls.

Mean estimated blood loss � SD was significantly less
for those patients undergoing endoscopic obliteration com-
pared to controls (80 � 13 mL vs 284 � 37 mL, respec-
tively, P � 0.006). The average operative time in the en-
doscopic cohort was significantly shorter than that of the
control group (3.1 � 0.2 hours vs 4.2 � 0.2 hours, respec-
tively, P � 0.016). Postoperative hospital stay was also
notably reduced in the endoscopic patients with a mean of
1.4 days (range, 1 to 2 days) compared to 3.2 days (range,
2 to 7 days) for controls (P � 0.003).

There were no intraoperative complications in those pa-
tients undergoing endoscopic obliteration. In the control
group, 3 (12%) complications occurred while incising and
elevating the osteoplastic flap: cerebrospinal fluid leaks
from dural entry in 2 patients and exposure of orbital fat in
1 patient. Of note, all 3 complications occurred in patients

Figure 3 Elevated frontal sinus mucosa is removed with
straight and angled Blakesley forceps under endoscopic visualiza-
tion.
where image guidance technology was not used. The dural
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tears were repaired with temporalis fascia at the time of
injury and the obliteration procedure was completed. Expo-
sure of orbital fat did not require additional treatment. There
were no neurologic or ophthalmologic sequelae from these
complications.

Postoperative sequelae for both study populations were
typically transient. One patient in each group experienced
postoperative diplopia that resolved within 1 month without
treatment. Forehead numbness in the distribution of the
supraorbital and/or supratrochlear nerves occurred in the
majority of patients in both the endoscopic and control
groups. Numbness resolved within 18 months in all cases.
The sole patient in the endoscopic group who underwent
bilateral obliteration developed a unilateral periorbital cel-
lulitis with supraorbital swelling 21 days after his proce-
dure. Cultures of scant fluid aspirated from the supraorbital
region revealed infection with Staphylococcus aureus and
Streptococcus pneumoniae. He was treated with 2 weeks of
home intravenous antibiotic therapy with complete resolu-
tion of symptoms. Mean follow-up was 2.4 years (range, 7.4
to 1.2 years) for patients who underwent endoscopic frontal
sinus obliteration and 6.2 years (range, 10.8 to 1.5 years) for
those in the osteoplastic flap control group.

DISCUSSION

Osteoplastic frontal sinus obliteration is an effective but
relatively invasive method for the treatment of frontal
sinus disease. In an attempt to decrease the morbidity of
this procedure, a less invasive obliterative approach to
the frontal sinus was developed. This technique combines
a supraorbital incision, similar to that used for frontal

Figure 4 Long handled drill with cutting and diamond burrs is
used to drill the entire bony interior of the frontal sinus to ensure
removal of any remaining mucosal remnants.
sinus trephination, with endoscopic instrumentation. Al-
though access to the boundaries of the frontal sinus could
be limited through such an incision, this was not the case
for the small and medium sized frontal sinuses operated
on in this series. Endoscopes with angled fields of view
provided excellent visualization of the sinus interior to
facilitate mucosal removal and drilling of the bony sinus
walls.

The present study suggests that the surgical morbidity of
endoscopic obliteration is less than that of conventional
osteoplastic surgery. The 12% rate of surgical complica-
tions for the control group in this study is similar to that
reported for the osteoplastic flap procedure by other au-
thors.9,10 Operative time, blood loss, and length of hospital
stay were all reduced for those undergoing endoscopic oblit-
eration when compared with control subjects. The reduced
surgical morbidity of the endoscopic procedure may be due
to the smaller external incision, decreased soft tissue eleva-
tion, and reduced bony cuts required for the endoscopic
approach.

It could be argued that the observed decrease in mor-
bidity for the endoscopic cohort was due to a difference
in the extent of obliteration. All patients with osteoplastic
flaps underwent bilateral obliteration whereas most pa-
tients in the endoscopic group had a unilateral procedure.
However, a much higher percentage of the endoscopic
cohort underwent concurrent endoscopic sinus surgery on
the ethmoid and maxillary sinuses at the time of obliter-
ation. In a recent study, Correa et al9 compared patients
who had osteoplastic frontal sinus obliteration with those
who had the same procedure performed in conjunction
with endoscopic surgery of the lower sinuses. The addi-
tion of endoscopic surgery was found to increase the
mean operative time by more than an hour and blood loss
by more than 150 mL. If these data were applied to the
results of the current study then even greater differences
in operative time and estimated blood loss between en-

Figure 5 At the completion of surgery, fat harvested from the
abdomen is used to fill the entire frontal sinus. The periosteum is

closed over the bony opening, and the skin is closed in layers.
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doscopic obliteration and conventional osteoplastic sur-
gery groups would be expected.

All 3 patients with intraoperative complications in this
study were part of the osteoplastic flap cohort. Although this
finding is thought to reflect the increased morbidity associ-
ated with incision and elevation of the osteoplastic flap, it
could be due to confounding factors. All 3 events transpired
early within this 10-year study. The subsequent decreased
surgical complication rate may reflect greater surgical ex-
perience in the endoscopic group. Furthermore, a recent
analysis of our osteoplastic flap experience demonstrated a
lower surgical complication rate was associated with the use
of image guidance technology.11 Such technology was used
for all of the endoscopic obliterations, but for only 64% of
the osteoplastic flap procedures.

We favor a “graduated approach” for the treatment of
frontal sinus disease, starting with the least invasive endo-
scopic techniques and proceeding in a step-wise fashion to
more complex procedures as necessitated by persistent clin-
ical disease.12 It appears that endoscopic frontal sinus oblit-
eration should be considered in patients who have failed
attempts at intranasal drainage or who will likely fail such
attempts based on their frontal sinus anatomy. Endoscopic
obliteration provides an intermediate step between endo-
scopic frontal sinus drillout and conventional osteoplastic
obliteration. If a patient were to fail endoscopic obliteration,
it is anticipated that a conventional osteoplastic approach
could still be performed without difficulty.

Soft tissue fibrosis along the floor of the frontal sinus
should provide satisfactory support for the implanted fat.
The optimal patients for endoscopic obliteration appear
to be those with a small opacified frontal sinus, especially
in the setting of unilateral disease. It is just such a
contracted or poorly pneumatized sinus that is particu-
larly challenging to enter through an osteoplastic flap,
where minute errors in the placement of the osteotomies
can lead to inadvertent orbital or intracranial entry. For
the large or well-pneumatized frontal sinus, the osteo-
plastic flap approach remains the technique of choice for
obliteration. It is technically difficult to reach the extent
of a large frontal sinus with endoscopic instrumentation,
particularly in the presence of multiple invaginations and
septations. An additional limitation of this study is its
lack of randomization. The selection of patients with
small and moderate sized frontal sinuses to undergo en-
doscopic obliteration may represent a confounding vari-

able. The results of this study should be interpreted with
caution as the long-term outcome of endoscopic frontal
sinus obliteration has yet to be determined. Although no
surgical failures occurred in the patients in this study,
they will undoubtedly arise with longer follow-up.13

CONCLUSIONS

Preliminary results suggest that endoscopic frontal sinus
obliteration may be an effective technique for the treatment
of patients with small opacified frontal sinuses who have
failed conventional endoscopic drainage procedures. This
minimally invasive procedure appears to reduce patient
morbidity compared to conventional osteoplastic flap tech-
niques.
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