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Long-term outcome analysis of balloon catheter
sinusotomy: Two-year follow-up
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OBJECTIVE: Assess two-year postoperative clinical outcomes
for patients receiving balloon catheter sinusotomy.

METHODS: Patients who had sinus ostia dilated with balloon
catheters were prospectively evaluated two years after surgery by
Sinonasal Outcome Test (SNOT-20) and computed tomographic
(CT) scan.

RESULTS: Sixty-five patients (195 ballooned sinuses) were fol-
lowed for two years after surgery, including 34 “balloon-only”
patients and 31 “hybrid” patients. SNOT-20 symptom scores were
significantly improved from baseline (0.87 vs 2.17 baseline, P <
0.001) and stable compared to six months and one year; this was
the case for both balloon-only (1.09 vs 2.09, P < 0.001) and
hybrid (0.64 vs 2.26, P < 0.001) patients, Lund-MacKay CT
scores were significantly improved from baseline (2.69 vs 9.66,
P < 0.001) and stable compared to one year, confirmed for both
balloon-only (1.75 vs 5.67, P < 0.015) and hybrid (3.25 vs 12.05,
P < 0.001) subsets of patients. A total of 85% of patients reported
improvement of their sinus symptoms, with 15% same and 0%
worsened. Revision treatment was required in seven of 195 sinuses
(3.6%) in six of 65 patients (9.2%).

CONCLUSION: Patients who receive balloon catheter sinusot-
omy in endoscopic sinus surgery have significant improvement in
symptoms two years after surgery. Radiographic evidence also
confirms resolution of disease after two years. This demonstrates
durability of clinical results previously reported at 24 weeks and
one year after surgery.

© 2008 American Academy of Otolaryngology-Head and Neck
Surgery Foundation. All rights reserved.

aranasal balloon catheter devices represent a recently
developed suite of small, flexible tools that enable sur-
geons to endoscopically create an opening in a patient’s
blocked or significantly narrowed sinus ostia and transition
spaces while maximizing tissue preservation and minimiz-
ing iatrogenic mucosal injury.'?
Initial evidence of the safety and effectiveness of balloon
catheter sinusotomy has been encouraging. The 24-week
results of the prospective multicenter CLEAR (CLinical

Evaluation to confirm sAfety and efficacy of sinuplasty in
the paRanasal sinuses) study of 115 patients included a
favorable safety profile with zero adverse events, durability
of patency in 98% of observed ostia, and significant im-
provement in patient symptoms.* One year after surgery, the
impressive ostial patency and symptom improvement re-
sults remained durable; in addition, there was significant
resolution of disease by CT examination.*

In addition, safety and effectiveness have also been as-
sessed in a large-scale, “real-world” registry of 1036 pa-
tients, in which there were no serious adverse events and
96% of patients reported symptom improvement with less
frequency and severity of infections after an average fol-
low-up of 40 weeks.? In a comparative study of endoscopic
sinus surgeries with and without balloon catheters, patients
receiving balloons experienced significantly greater im-
provement in sinus symptoms, quality of life, and patient
satisfaction at an equivalent (primary cases) or lower cost
(revision cases) relative to a comparable group of patients
who had not received balloon catheter sinusotomy after a
follow-up of 12 weeks.®

Longer-term outcome data for balloon catheter sinusot-
omy will provide meaningful insight into the durability of
the clinical results previously reported. The purpose of this
study is to evaluate the long-term subjective and objective
clinical outcomes for patients receiving balloon catheter
sinusotomy by extending the follow-up period of the orig-
inal CLEAR study to two years postsurgery.

METHODS

This is a prospective multicenter two-year study of balloon
catheter dilation devices in patients with chronic sinusitis
(CRS) who have failed medical management. It extends
analysis of the previously reported 24-week® and one-year*
data collection periods from the CLEAR study.
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Patient selection, study inclusion criteria, description of
the balloon catheter sinusotomy, and study designs have
been previously described and reported.>* At completion of
the one-year study, patient follow-up was extended to two
years at the six participating institutions with Institutional
Review Board (IRB) approval. Regulations regarding hu-
man subject research and safeguarding of confidential pa-
tient data were followed. Each successfully contacted pa-
tient signed an IRB-approved informed consent for the
two-year follow-up study.

The patients had undergone an initial history and phys-
ical examination at the time of inclusion in the study. Stan-
dard endoscopic sinus surgery postoperative care was pro-
vided. Patients were assessed for any adverse event,
symptom improvement, demonstrated by the Sinonasal Out-
come Test (SNOT-20)’ and standardized patient question-
naire regarding postoperative changes in symptoms; and
radiographic evidence of disease by CT scan. The SNOT-20
rates the severity of 20 symptoms over the preceding two
weeks, on a six-point scale (from 0 = “no problem” to 5 =
“problem as bad as it can be”). If a patient neglected to rate
more than five of the symptoms at a particular visit, that
visit’s test was not used. The standardized patient question-
naire rates sinusitis symptoms compared with those before
treatment on a five-point scale: significantly improved = 2,
improved = 1, same = 0, warse = —1, significantly worse =
—2. The percentage of patients reporting improvement
(scores of 1 or 2) was presented. CT scans were analyzed by
the investigators using the Lund-MacKay radiographic stag-
ing system.®

The intrasubject changes from baseline were calculated
based on the matched pairs (ie, patients with prebaseline and
postbaseline values). No data were imputed for missing or
nonreported data. The differences between patient subsets
were analyzed using a one-factor analysis-of-variance test.
Intrapatient changes from baseline were analyzed using a
paired-difference ¢ test. Probability values < 0.05 were
considered significant. A Bonferroni adjustment was made
for multiplicity for evaluating the differences in the indi-
vidual SNOT-20 scores.

RESULTS

At the beginning of the 24-week CLEAR study, there were
109 patients (342 sinuses) who were successfully treated
with balloon catheter sinusotomy at nine clinical sites. The
study was extended to the one-year period at seven of the
nine clinical sites, with two investigators not participating.
Of the two sites not participating, one investigator moved
and no longer had access to his patients and the other
investigator could not reapply to his IRB in time for study
inclusion. This left 86 possible candidates (258 sinuses) for
inclusion, of which 70 patients (217 sinuses) participated at
one year. In this current two-year analysis, 85 patients (256
sinuses) were available for enrollment at six study sites, as

one study site with one patient (two sinuses) declined con-
tinued involvement in the longer follow-up period. Eighteen
patients (58 sinuses) were lost to follow-up and two patients
(three sinuses) were exited from the study due to unrelated
deaths. This resulted in a cohort of 65 patients (195 sinuses)
for which we report two-year longitudinal outcome data,
corresponding to a participation rate of 77% (65 participants
of 85 eligible). This is similar to the participation rate of
81% (70 of 86) in the preceding one-year study.

From this cohort of 65 patients, 34 were “balloon-only”
(endoscopic sinus surgery in which balloon catheters were
the only tools used for the sinusotomy portion of the sur-
gery) and 31 were *“hybrid” (endoscopic sinus surgery in
which both balloon catheters and traditional rigid instru-
ments were concurrently used as tools to treat different
targeted sinuses) patients. For the balloon-only subset of
patients, septoplasty was also performed in 21% of patients
and turbinectomy in 0%. For the hybrid patients, the per-
centage of cases with adjunctive interventions rose to 41%
with septoplasty and 52% with turbinectomy.

All 65 patients completed the SNOT-20 examination at
two years postsurgery, but one patient had no preoperative
baseline examination and three patients were excluded after
revision surgery using non—balloon catheter instruments.
As a result, 61 SNOT-20 examinations were available for
analysis.

Thirty-five patients had CT scans at their two-year fol-
low-up visit after surgery. Three of these scans were ex-
cluded after revision surgery using non-—balloon catheter
instruments, leaving 32 to evaluate.

Adverse Events
No serious adverse events were reported between one year
and two years in the 65 study patients.

Symptom Assessment

Sixty-one patients completed the SNOT-20 preoperatively
and two years postoperatively. The overall mean SNOT-20
score at two years postsurgery was 0.87, compared to a
preoperative baseline score of 2.17 (Table 1). This symptom
score decrease of —1.30 represents a clinically meaningful
(>0.8) decrease’ and a statistically significant change (P <
0.001). The two-year SNOT-20 scores for this cobort of
patients are consistent with their six-month (0.99, P = NS)
and one-year (0.84, P = NS) scores, showing that the
symptom improvement realized within the first six months
postsurgery has been durable over time. To address poten-
tial follow-up bias, we analyzed the 24-week SNOT-20
results for the 60 patients who came back for two-year
follow-up (improvement of —1.18 from baseline) vs the 24
patients who did not (improvement of —1.17 from baseline)
and found no statistical difference.

Similar SNOT-20 results were obtained for the “balloon-
only” and “hybrid” subsets of patients. For the balloon-only
patients, the decrease in SNOT-20 from preoperative to two
years postoperative was —1.00 (P < 0.001) and stable from
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Table 1
SNOT-20 symptom scores
Pre-op Post-op A from
Time N mean 96% Ci mean 96% Ci baseline 96% ClI P value
Ail patients
Postoperative 24 weeks® 60 2.17 (1.86, 2.48) 0.99 (0.73, 1.26) -1.18 (—-1.54, -0.82) <0.001
Postoperative 1 yeart 66 213 (1.80, 2.48) 0.84 (0.61,1.07) -1.29 (-1.63, —~0.96) <0.001
Postoperative 2 years*t 61 2.17  (1.86, 2.48) 0.87 (0.64,1.11) -1.30 (—1.84, —0.95) <0.001
Balioon-only patients
Postoperative 24 weekst 31 209 (1.72, 2.48) 1.07 (0.71,1.42) -1.02 (-1.41, —0.656) <0.001
Postoperative 1 year§ 28 207 (1.66, 2.47) 0.98 (0.62, 1.36) -1.08 (-1.45, —0.70) <0.001
Postoperative 2 yearst§ 32 2.09 (1.71, 2.46) 1.09 (0.73, 1.44) -1.00 (-1.37, -0.63) <0.001
Hybrid patients
Postoperative 24 weeks| 29 227 (1.73,280) 082 (0.61,1.32) -136 (-1.99, -0.71) <0.001
Postoperative 1 year** 27 226 (1.64, 2.76) 0.68 (0.38,0.98) -168 (—2.10, —0.93) <0.001
Postoperative 2 years|** 29 228 (1.73, 2.80) 0.64 (0.33,0.96) -1.62 (—2.23, —1.01) <0.001

*Matched-pairs difference between 24-week and two-year scores not statisticaily significant (P = 0.4986).
tMatched-pairs difference between one-year and two-year scores not statistically significant (P = 0.841).
#Matahed-pairs difference between 24-week and two-year scores not statisticaily significant (P = 0.942),
§Matched-pairs difference between one-year and two-year scores not statisticaily significant (P = 0.712).
|Matched-pairs difference between 24-week and two-year scores not statistically significant (P = 0.274).
**Matched-pairs difference between one-year and two-year scores not statistically significant (P = 0.843).

24 weeks to two years after surgery (Table 1), The hybrid
patients had a greater decrease in SNOT-20 from preoper-
ative to two years postoperative (—1.62, P < 0.001) and
were consistent between 24 weeks and two years postoper-
ative (Table 1).

Of the 61 respondents, there were 52 (85%) primary
cases and nine (15%) revision cases (patients who previ-
ously had endoscopic sinus surgery with traditional rigid
instrumentation). Both primary (2.08 preoperative to 0.83 at
two years) and revision (2.67 preoperative to 1.13 at two
years) cases showed significant improvement in symptoms,
with no statistical difference between the two patient groups
(Table 2). The improvement in symptoms is evident for both
balloon-only and hybrid subsets of primary patients (Table

2). Bven greater improvement by mean scores is observed
for revision patients, though statistical significance was not
reached with limited sample sizes.

To address the fact that only a subset of patients received
a CT scan at two years, there was no statistical difference
between SNOT-20 scores for patients who received a CT
scan (n = 32, 2.13 preoperative to 0.80 at two years post-
operative) and those who did not (n = 29, 2.22 preoperative
to 0.96 at two years postoperative) (Table 3). This was
confirmed for both balloon-only and hybrid subsets of pa-
tients (Table 3).

Examining each of the 20 individual symptoms of the
SNOT-20 individually (Table 4), the greatest improvement
in symptoms is a reduction in the most common sinus

Table 2
SNOT-20 scores by surgery history
Pre-op Post-op A from
Week N mean 96% Cl 2-year mean 95% Cl baseiine 96% CI P value

All patients

Primary surgery 62 2.08* (1.76, 2.41) 0.83t (0.69,1.07) -1.28 (-1.62, —0.89) <0.001

Revision surgery 9 267* (1.64,3.79) 1.13t (0.16, 2.11) -1.64 (-2.83, —0.23) 0.026
Balloon-only patients

Primary surgery 28 2.03 (1.65, 2.41) 1.06 (0.69,1.41) -098 (-1.38, —0.58) <0.001

Revision surgery 4 260 (0.34, 4.67) 1.36 (0.94,364) -1.16 (-—3.07, —0.76) 0.180
Hybrid patients

Primary surgery 24 2.6 (1.68, 2.72) 0.68 {(0.27, 0.88 -1.58 (-2.22, -0.93) <0.001

Revision surgery 6 2.80 (0.70, 4.90) 0.96 (0.60, 2.61 -1.84 (—-4.43, -0.76) 0.120

*Preoperative SNOT-20: matched-pairs difference between primary and revision surgeries not statistically significant (P = 0.186).
tPostoperative two-year SNOT-20: matched-pairs difference between primary and revision surgeries not statisticaily significant

(P = 0.330 for mean, P = 0.672 for deita).
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Table 3
SNOT-20 scores by CT scan
Pre-op Post-op A from
Week N mean 96% Cl  2-year mean  96% Ci baseiine 86% Ci P value
All patients

Patients with CT scan 32 2.13* (1.72, 2.64)

Patients without CT scan 29 2.22* (1.72, 2.71)
Balloon-only patients

Patients with CT scan 11 216 (1.60, 2.81)

Patients without CT scan 21 2.08 (1.657, 2.54)
Hybrid patients

Patients with CT scan 21 211 (1.65, 2.68)

Patients without CTscan 8 2.86 (1.16, 4.186)

0.80t (0.46,1.14) -1.33 (-1.80, —0.86) <0.001
0.96t (0.60,1.31) -1.26 (-1.81, -0.72) <0.001

1.10 (0.38,1.81) —-106 (-1.65 —0.46) 0.003
1.08 (0.64,1.62) -0.97 (-1.48, —0.46) <0.001
0.64 (0.26, 1.03) -1.47 (-2.16, —0.80) <0.001
0.64 (0.06,1.33) —2.02 (-3.63 -0.41) 0.021

*Preoperative SNOT-20: matched-pairs difference between those who received and did not receive CT not statisticaliy significant

(P = 0.774).

tPostoperative SNOT-20: matched-pairs difference between those who received and those who did not receive CT not statistically

significant (P = 0.807 for mean, P = 0.844 for delta).

symptoms (facial pain and pressure), followed by five met-
rics relating to fatigne and lack of productivity (wake up
tired, lack of a good night’s sleep, fatigue, frustrated, and
reduced productivity).

The standardized patient questionnaire regarding change
in sinusitis symptoms compared with those before balloon
catheter sinusotomy revealed improvement that was durable
across time (Table 5). The percentage of study patients who
reported that their symptoms improved (score of 1 or 2) was
85% (51 of 60) at two years, with 15% (nine of 60) the same
and 0% (zero of 60) worsened. Among patients treated with

Table 4

balloon catheter devices alone, symptoms were improved in
77% (24 of 31); for hybrid patients, symptoms were im-
proved in 93% (27 of 29).

CT Scan Results

The mean Lund-MacKay CT scores decreased significantly,
from 9.66 preoperatively to 2.69 postoperatively at two
years (P < 0.001) (Table 6). There was no significant
difference between CT scores at one year and two years.
There was also no significant difference between one-year

Individual SNOT-20 scores, ranked by magnitude of change: All patients

Postoperative

Question Symptom N  Preoperative mean  2-year mean A from baseline P value
10 Faclal pain/pressure 81 3.0 1.0 -2.0 8
14 Wake up tired 81 28 1.1 -1.8 8
13 Lack of a good night's sieep 61 2.6 1.0 -1.7 8
16 Fatigue 61 2.7 1.0 -1.8 S
18 Frustrated/restiess/irritabie 61 24 08 -1.8 S
16 Reduced productivity 61 24 0.8 -1.6 8
12 Wake up at night 61 24 0.9 -1.6 2]

5 Postnasal discharge 69 3.0 1.5 -1.6 s
17 Reduced concentration 81 2.2 0.8 -1.4 g
1 Difficuity falling asleep 61 22 1.0 -1.2 8

6 Thick nasal discharge 61 2.2 1.0 -1.2 s

4 Cough 60 2.0 0.9 -1.2 8

7 Ear fullness 61 2.1 1.0 =121 8

8 Dizziness 61 1.6 0.6 -1.0 S

9 Ear pain 61 1.6 0.6 -1.0 S

3 Runny nose 61 1.9 0.9 -1.0 8

1 Need to blow nose 69 2.1 1.1 -1.0 8
20 Embarrassed 61 1.3 04 -1.0 8

2 Sneezing 60 1.9 0.9 -0.9 S
19 Sad 61 1.2 0.6 -0.7 S

8, significant change from baseiine (aipha = 0.05/20).
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Table &
Patlents reporting Improved sinusitis symptoms after sinusotomy using balloon catheter devices

All patients Balloon-only patients Hybrid patients
Post-op time N* % improved N* % improved N* % improved
1 week 48/60 80% 24/31 77% 24/28 83%
24 weeks 651/68 88% 26/30 87% 28/28 89%
1 year 62/68 96% 27/28 96% 26/27 93%
2 years 61/80 86% 24/31 77% 27/29 93%

*N = number of patients reporting improvement over the number of patients responding to the structured questionnaire.

CT scores for those who were subsequently followed at two
years vs those lost to follow-up.

Lund-MacKay CT scores are also presented for balloon-
only and hybrid patient subsets. The preoperative CT pa-
tient scores in the balloon-only patients reflect fewer sinuses
involved than in the hybrid patients, due to the ethmoid
sinuses not being involved in the balloon-only patients. CT
scores decreased in the balloon-only group from 5.67 pre-
operative to 1.75 at two years postoperative (P = 0.015)
(Table 6). The corresponding decline in the hybrid group
was from 12.05 preoperative to 3.25 at two years postop-
erative (P < 0.001) (Table 6).

Revision Results

For this cohort of 65 patients followed longitudinally across
two years, revision treatment was required in seven sinuses
(seven of 195 sinuses, 3.6%) in six patients (six of 65
patients, 9.2%): two sinuses in two patients in the first 24
weeks, 0 sinuses in O patients between 24 weeks and one
year, and five sinuses in four patients between one year and
two years. Of the seven sinuses revised, two were frontal
and five were maxillary sinuses; three of the revisions were
performed using balloon catheters compared to four using
traditional rigid instruments. An additional two sinuses-in
two patients (one reported in the 24-week study and one

reported in the one-year study) had previously required
revision but were lost to follow-up in this study; both of
these were frontal sinuses that were revised with balloon
catheters.

DISCUSSION

“Failure” rates for endoscopic sinus surgery have been re-
ported to be up to 25% for primary cases and as high as 37%
for revision cases.” While there is variability in how differ-
ent studies have defined success and failure rates, most have
appropriately defined “success” as the resolution or im-
provement of symptoms, as chronic sinusitis is primarily a
symptom-based disease.” However, symptoms often do not
correlate well with radiographic resolution of disease,'®!!
emphasizing the importance of evaluating patient clinical
outcomes as a combination of objective and subjective re-
sults. As a result, the authors of the initial CLEAR study
chose to measure clinical effectiveness of balloon catheter
sinustomy as a clinical triad of 1) improvement of patient
symptoms by SNOT-20 symptom scores and structured
patient questionnaires, 2) resolution of radiographic evi-

. dence of disease by Lund-MacKay CT scores, and 3) pa-

Table 6
Lund-MacKay CT scores
Pre-op Post-op A from
Week N mean 96% Cli mean 98% ClI baseline 96% Cl P value
All patients
Postoperative 1 year* 26 10.16  (7.80, 12.40 219 (0.83,365) -7.96 (—10.82, —6.30) <0.001
Postoperative 2 years* 32 9.68 (7.70, 11.61 269 (1.45,3.92) -697 (-9.27, -4.87) <0.001

Balloon-only patients

Postoperative 1 yeart 8 8.63 (1.8, 10.07) 113  (0.83,3.86) -4.60 (—10.62, —6.30) 0.071

Postoperative 2 yearst 12 65.67 (2.76, 8.68) 1.76 {0.60, 2.90) -3.92 (-6.89, —0.94) 0.016
Hybrid patients

Postoperative 1 yeart 18 10.63 (9.94, 14.39) 1.13  (0.83,3.66) -9560 (-10.62, —6.30) <0.001

Postoperative 2 yearst 20 12.06 (9.97, 14.13) 3.25 {1.36, 5.14) -8.80 (—11.91, -6.69) <0.001

*Matched-pairs difference between one-year and two-year scores not statisticaily significant (P = 0.583).
tMatched-pairs difference betwean one-year and two-year scores not statistically significant (P = 0.481).
$Matched-pairs difference between one-year and two-year scores not statistically significant (P = 0.649).
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Figure 1 Case example of 38 year old female with chronically opacified frontal and maxillary sinuses, which have remained ventilated
two years after balloon dilation. (A) Preoperative CT of opacified left frontal sinus. (B) Preoperative CT of opacified right maxillary sinus.
(C) Two-year-postoperative CT of left frontal sinus after balloon dilation, comparable to (A). (D) Two-year-postoperative CT of right
maxillary sinus after balloon dilation, comparable to (B). (E) Lefi frontal drainage pathway, two years after balloon dilation.
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tency rates by endoscopic examination. This two-year
study, as an extension of the 24-week and one-year CLEAR
studies, offers the opportunity to assess the durability of
clinical effectiveness results longitudinally across multi-
ple time points using CT scan scoring and patient assess-
ment.

The three CLEAR studies have systematically demon-
strated a statistically significant (P < 0.001) and clinically
significant (>0.8) improvement in SNOT-20 symptom
scores at every time point (postoperative one week, 12
weeks, 24 weeks, one year, and now two years). This
long-term durability of symptom improvement indicates
that initial symptom improvement can be maintained long
term. It is also encouraging that previously reported func-
tional endoscopic sinus surgery (FESS) symptom improve-
ment results at 1.5 years were subsequently stable from 1.5
years to 7.8 years after surgery.'? One concern is not know-
ing the corresponding results for patients lost to follow-up.
However, we re-examined the 24-weeks-postoperative
SNOT-20 scores for all patients who participated in the
initial CLEAR 24-week study, and there was no statistical
difference between patients who ended up dropping out of
the study and those who ended up participating through two
years. In complement to the significant improvement in
SNOT-20 symptom scores, 85% of patients also reported
sinus symptom improvement across the two-years-postsur-
gery period, suggesting a high “success” rate for balloon
sinusotomy patients.

While longitudinal postoperative CT scans are not typi-
cally obtained for patients doing well symptomatically, we
felt it was important to complement the subjective symptom
improvement results with objective CT staging data to more
comprehensively assess effectiveness of balloon catheter
sinusotomy. As a result, IRB approval was granted in the
two-year CLEAR study to obtain CT scans for patients who
voluntarily agreed to the additional radiographic examina-
tions. The resulting longitudinal CT analysis is informative,
with evidence of disease resolution that is consistent at
one-year and two-year time points (Fig 1). As not all pa-

tients who completed the SNOT-20 examination had a CT
scan, given the voluntary nature of the CT exam at two
years, we also compared the SNOT-20 scores between those
who had and those who had not received CT scans and
found no statistical difference between the patient groups.
There was also no statistical difference between baseline
Lund-MacKay CT scores for the original CLEAR cohort (n
= 115, mean 8.33) and those who received scans at two
years postsurgery in this study (n = 32, mean 9.66).

Patency rates for balloon catheter sinusotomy have been
already studied extensively in the 24-week and one-year
CLEAR studies and are not recapitulated in this study. As
the typical wound-healing process occurs over the initial
three to four months after tissue injury, by which time
collagen remodeling has leveled off, we believe evidence of
ostial restenosis would be definitive at the 24-week, and
certainly one-year, time point.'*'* Furthermore, in a recent
study of frontal ostial restenosis using traditional endo-
scopic sinus surgical tools, in which 29% of patients (22 of
77) had significant restenosis by endoscopic examination,
all cases of restenosis occurred within the first 12 months
postsurgery.' While these patients may have had a different
extent of disease, this study still speaks to the time period of
12 months as to when much of frontal sinus stenosis will
occur. In view of this, it is reasonable to assume that the
sinus has healed and the scar is mostly stable and matured
after one year (Fig 2).

While not all cases of restenosis result in revision sur-
gery, typically 10% to 15%'>%° and as many as 18% to
25%'>2! of FESS patients do receive revisions after their
initial surgery. It is therefore reassuring that the incorpora-
tion of minimally invasive balloon catheter instruments
does not increase, and may decrease, the revision rates for
endoscopic sinus surgery after two years of follow-up.

‘While the number of patients and sinuses is small, this
paper still represents a longitudinal follow-up for the ma-
jority of patients who were entered in CLEAR. It provides
insight into their symptoms and CT scans from their surgery
using balloon catheter technology. While these numbers are

Figure 2 Endoscopic evidence of maxillary and sphenoid ostia patency two years after balloon dilation. (A) Left maxillary ostium; (B)

Left sphenoid ostium.
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modest, these complement the PatiENT Registry study” in
which there were larger numbers of patients and balloon
catheter dilation used by a broader group of otolaryngolo-
gists. Clinical investigations for medical devices, like our
CLEAR studies, most commonly are case series (single
arm/no control group) that evaluate safety, device perfor-
mance, and effectiveness at performing the intended task.
As with any study there are compromises and limitations,
which are extensively discussed in the initial CLEAR 24-
week study.? Where there is no randomized control group,
there are possible other contributors to outcomes, including
the “halo” effect, placebo effect, natural history, and regres-
sion to a mean symptom state on outcomes. It can be
assumed that the “halo” and placebo effects are lessened by
time and would reflect in the patient symptom questions.
The strength and consistency of positive responses indicate
that there is little of the “halo™ and placebo effects occur-
ring.

CONCLUSION

The results from this two-year study indicate long-term
durability of clinical outcomes of balloon catheter sinu-
sotomy used in endoscopic sinus surgery. The impressive
improvement in patient symptoms previously reported at
24 weeks and one year is sustained through two years
postsurgery. The resolution of disease on CT scan previ-
ously observed at one year is also sustained in this two-
year analysis.
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