1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Author manuscript
Int Forum Allergy Rhinol. Author manuscript; available in PMC 2017 February 01.

-, HHS Public Access
«

Published in final edited form as:
Int Forum Allergy Rhinol. 2016 February ; 6(2): 115-123. doi:10.1002/alr.21651.

Impact of postoperative endoscopy upon clinical outcomes after
endoscopic sinus surgery

Rodney J. Schlosser, MD?, Kristina Storck, MSPH?, Timothy L. Smith, MD, MPHZ2, Jess C.
Mace, MPHZ2, Luke Rudmik, MD, MSc3, Arash Shahangian, MD, PhD1, and Zachary M. Soler,
MD, MSct

1Department of Otolaryngology — Head and Neck Surgery, Medical University of South Carolina,
Charleston, SC

2Department of Otolaryngology — Head and Neck Surgery, Oregon Health & Science University,
Portland, Oregon

3Division of Otolaryngology — Head and Neck Surgery, Department of Surgery, University of
Calgary, Calgary, Alberta, Canada

Abstract

Background—After endoscopic sinus surgery (ESS), endoscopy is used to gauge surgical
success and clinical outcomes. Prior studies have not examined this topic prospectively using
validated outcome metrics across multiple institutions.

Methods—A multi-institutional, prospective study of patients with chronic rhinosinusitis (CRS)
who underwent ESS completed the SinoNasal Outcome Test (SNOT-22), missed productivity and
medication usage questionnaires 6 months postoperatively. Lund-Kennedy endoscopy scoring
(LKES) was performed with reviewers blinded to patient-reported data. A control cohort of non-
CRS patients was recruited for comparison.

Results—Complete data was available on 183 CRS patients and 48 non-CRS control patients.
Approximately 50% of patients achieve perfect or near perfect endoscopy (LKES 0-2) after ESS.
Postoperative endoscopy correlated with total SNOT-22 scores (r=0.278, p<0.001), with the
strongest correlations to rhinologic and extra-nasal subdomains in the nasal polyp cohort.
Improved postoperative endoscopy was associated with decreased antibiotic and oral steroid
usage, but had little association with missed productivity. Among patients who achieved near
perfect postoperative endoscopy, those with nasal polyps had SNOT-22 scores that were similar to
non-CRS control patients (mean SNOT-22 17.7 and 16.3, respectively). However, CRS patients
without nasal polyps remained more symptomatic than non-CRS controls and CRS with nasal
polyp patients despite nearly perfect endoscopy (mean SNOT-22 21.6).

Conclusions—Postoperative endoscopy correlates with SNOT-22 and medication usage in CRS
patients. Polyp patients who achieve near perfect endoscopy have similar symptoms to healthy
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controls, however, non-polyp patients with near perfect endoscopy still have rhinologic and extra-
nasal symptoms that are worse than healthy controls.
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Introduction

After endoscopic sinus surgery (ESS) most otorhinolaryngologists use endoscopy to gauge
surgical success, determine patient response to adjuvant medical therapy, and discern if any
postoperative symptoms are due to sinogenic causes. Endoscopy may also predict the need
for revision surgery?. Prior reports on the correlation between postoperative endoscopy and
quality of life (QoL) have been conflicting. Several failed to find any correlation between
postoperative endoscopy score as measured by the traditional Lund Kennedy Endoscopic
Scale (LKES) and total sinus-specific QoL scores?=. Some correlations become apparent
when focusing upon nasal-specific symptom scores3-9, however, it is unclear if these
correlations are broadly applicable or are dependent upon polyp status. Others have found
correlations between improvements in postoperative endoscopy and sinus specific QoL 10;
but when faced with a patient in the postoperative period, it may be difficult to recall their
preoperative endoscopic score and determine the degree of improvement.

Modifications of the traditional LKES and entirely new endoscopic staging systems have
been proposed in attempts to improve correlation with sinus specific symptom scores® /-9,
Most of these modifications eliminate crusting and scarring and may modify assessment of
mucosal inflammation and discharge. In general, most of these modifications improve
correlation with rhinologic symptoms but may not correlate with systemic manifestations of
CRS.

Unfortunately, these issues have not been studied in a multi-institutional, prospective
fashion, using validated metrics, and multiple questions remain: How often are we able to
achieve a perfect endoscopic appearance? How healthy does a postoperative endoscopic
cavity need to be and what does this mean for patient outcomes and medication usage? The
first goal of this study was to prospectively follow a large number of patients undergoing
ESS by multiple surgeons and determine the distribution of postoperative endoscopy scores.
Second, we wanted to determine the correlation between postoperative endoscopy and
clinical outcomes, including overall QoL scores, specific symptom subdomain scores,
medication usage and productivity. Third, we wanted to compare outcomes in CRS patients
who had near perfect postoperative endoscopy with non-CRS control patients to determine if
there were persistent symptoms despite a nearly perfect endoscopic exam. Finally, we
wished to examine whether modifications of traditional endoscopic scoring improved
correlations.
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Participants with CRS were prospectively recruited from rhinologic practices at 4 tertiary
medical centers across North America (Medical University of South Carolina, Stanford
University, University of Calgary, and Oregon Health & Science University) under IRB
approval (Pro 12409). All patients had CRS as defined by consensus criteria, including 3
months of at least 2 cardinal symptoms and evidence of inflammation on sinonasal
endoscopy and CT scanl1:12, All patients had ongoing symptoms after initial attempts at
medical treatment, including broad spectrum or culture-directed antibiotics, oral steroids,
and topical steroids. Importantly, this cohort does not include those patients with CRS
whose symptoms resolve with initial medical therapy. Also excluded were patients with
cystic fibrosis, ciliary dyskinesia or other autoimmune disorders, as these are discrete
disorders with unique pathophysiologies. Fungus balls or mucoceles were similarly excluded
since they are well identified clinical entities with straightforward treatment outcomes.

Research coordinators administered questionnaires that assessed demographic information,
medical comorbidities, medication usage over the preceding 90 days, and productivity loss
(work days missed in the preceding 90 days). Sinus-specific QoL was assessed using the 22-
item Sinonasal Outcome Test (SNOT-22)13. For each subject, CT scans were reviewed in
blinded fashion and graded according to Lund-Mackay staging system. Sinonasal endoscopy
was performed and grading according to the Lund-Kennedy system with reviewers blinded
to patient-reported clinical data. Modified LKES®, eliminating crust and scar scores, was
also recorded.

Control participants were recruited at Medical University of South Carolina from spouses,
family members and friends of participants with CRS in order to enhance likelihood of
having a control cohort matched for age, gender and environmental exposures under IRB
approval (Pro 16334). Control subjects were excluded if they had any history of chronic or
recurrent sinusitis. All control subjects completed basic demographic information as well as
the SNOT-22 survey.

Statistical analysis

Statistical analyses were performed using a commercially available software application
(SPSS v.22, IBM Corporation, Armonk, NY). Descriptive statistics are reported using
means, standard deviations, and frequency. The mean clinically important difference
(MCID) of the SNOT-22 was defined at a change of 8.9 or greater from preoperative
SNOT-22 scorel4. Pearson correlations were used to evaluate linear associations between
continuous study variables. Analysis of variance (ANOVA) and subsequent Bonferroni
multiple comparison testing was performed with more than two continuous variables.
Pearson chi-square tests were used to test proportions and exact tests were used when cells
had an expected count of less than 5. Numeric discrete variables were compared using
Mann-Whitney U Tests between two groups and Kruskal-Wallis between more than two
groups. Comparisons of paired proportions were done using McNemar’s test. All tests were
assessed using a significance level of 0.05.
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Results

Baseline demographic characteristics

Six month follow up was available on 183 CRS patients with a mean age of 51.5 + 14.9
years. Just over half (52%) were female. Racial breakdown was white (85%), African
American (4%), Asian (3%) and other (8%). Forty percent of patients had CRSwWNP and had
undergone more prior surgeries than CRSsNP patients. Demographics for all CRS and non-
CRS control patients are listed in Table 1. Control subjects were similar in age and gender to
CRS cohorts, but did have more African Americans, fewer Hispanics and as expected, a
lower incidence of asthma, aspirin intolerance and atopy.

Postoperative endoscopy

For the overall cohort, baseline LKES was 6.6 + 3.9 and baseline total SNOT-22 was 53.2 +
19.3. Mean 6 month LKES was 3.4 £ 3.0 and mean 6 month SNOT-22 score was 24.7 +
18.7. Patients fell evenly into 4 endoscopic categories based upon 6 month postoperative
LKES, with approximately 25% each with perfect endoscopy (LKES 0), mild endoscopy
(LKES 1-2), moderate endoscopy (LKES 3-5) and poor endoscopy (LKES = 6). Mean
SNOT-22 scores were worse in the poor endoscopy group when compared to those with
LKES of 0 or 1-2. Approximately 85% of patients experienced an MCID across all
endoscopy groups (no statistical difference, Table 2). The perfect endoscopy group actually
had slightly worse SNOT-22 scores than the mild endoscopy group (LKES 1-2). However,
these differences were not statistically significant, therefore we collapsed these 2 groups
from this point forward for analysis and labeled them “near perfect” endoscopy. This near
perfect group had a mean SNOT-22 of 20.4 + 16.8 which was still better than the poor
endoscopy group. Overall, 6 month LKES correlated with total SNOT-22 at 6 months
(Figure 1).

Correlation with SNOT-22 subdomains

SNOT-22 subdomains were analyzed to determine which symptoms correlated most
strongly with postoperative LKES. Rhinologic and extra-nasal subdomains correlated most
strongly and were the main drivers in overall SNOT-22 correlations (Table 3). Modified
LKES (MLKES) correlations varied slightly from LKES correlations.

Impact of nasal polyps

CRSsNP—Mean postoperative LKES in CRSsNP patients was 2.9 + 2.9 and just over half
of CRSsNP patients achieve near perfect postoperative endoscopy. Among CRSsNP
patients, as endoscopy worsened, there were trends in worsening SNOT-22 scores,
increasing numbers of patients with missed productivity and increasing number of days
missed; however, none of these trends were statistically significant (Table 4).

CRSwNP—Mean postoperative LKES in CRSWNP patients was 4.1 + 3.1 and just over
one third of CRSWNP patients achieve near perfect postoperative endoscopy, but when they
do, their mean SNOT-22 scores are significantly better than CRSwWNP patients with poor
endoscopy. Similar to CRSsNP patients, postoperative LKES did not impact percent of
patients missing days of productivity or days of missed productivity (Table 4).
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Comparing CRSsNP to CRSwWNP—When comparing diagnostic groups, some
differences become apparent. CRSSNP patients are more likely to achieve near perfect
endoscopy (56% vs 37%, p=0.014, Table 4). Among patients with poor endoscopy,
CRSwWNP patients are less likely to have missed productivity than CRSsNP patients with
similar LKES (14% vs 47%, p=0.023). There were no significant differences in other
variables when comparing diagnostic groups.

Subdomain analysis was performed to determine the impact of nasal polyp status upon
various symptoms. CRSsNP patients had statistically significant, but relatively weak
correlations between postoperative LKES and rhinologic, extranasal and ear facial
subdomains. In contrast, endoscopy in CRSWNP patients had a moderate correlation with
rhinologic and extra nasal subdomains (Table 5). MLKES provided little additional benefit.

Medication usage

We then examined the relationship between postoperative endoscopy and medication usage
to determine if additional medications, oral antibiotics and oral steroids in particular, were
used differentially among endoscopy groups. In CRSsNP patients, there were no baseline
differences in any medication category among the endoscopy groups. Postoperatively,
however, patients with near perfect endoscopy used oral antibiotics and oral steroids less
often than those with poor endoscopy and they used oral antibiotics, oral steroids, nasal
steroid spray, antihistamines and decongestants less often than at baseline (Table 6).

In CRSWNP patients, there were no major differences in oral antibiotic use between
endoscopy groups at baseline or postoperatively. When evaluating postoperative oral
antibiotic use, all endoscopic groups decreased their use, but this only achieved statistical
significance in the moderate LKES group. Oral steroid usage decreased postoperatively as
LKES category improved and within each LKES category when comparing baseline to
postoperative usage. In general, use of steroid irrigations/drops increased postoperatively
and other maintenance medications remained relatively stable (Table 7).

Comparison to healthy controls

CRS patients with near perfect postoperative endoscopy were then compared to non-CRS
controls of similar age and gender. When comparing near perfect CRSWNP patients to
healthy controls, there were no differences in total SNOT-22 or any of the subdomains. In
contrast, CRSSNP patients who had near perfect postoperative endoscopy still had
rhinologic and extra-nasal symptoms that were worse than non-CRS controls (Table 8).

Discussion

Postoperatively, sinus surgeons perform endoscopy with the goal of achieving a well healed
sinus cavity, due largely to the belief that a healthy postoperative cavity is associated with
fewer symptoms and improved outcomes. In our overall cohort, we were able to achieve
perfect or near perfect 6 month endoscopy scores in nearly half of our patients (46%). The
remainder of our patients were evenly divided between moderate endoscopy (3-5) and poor
endoscopy (=6). When examining the impact of NP status upon likelihood of achieving
perfect endoscopy, we found that CRSSNP patients are much more likely to achieve a near
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perfect cavity (56%) when compared to CRSWNP patients (37%). This is comparable to
other series that have reported perfect endoscopy ranging from 51% in a CRSSNP series8 to
21% in a series with unknown percentage of CRSWNP patients®. The highest report of
perfect cavities was 63%. However, this series used non-validated endoscopy, the patient
population included only 22% CRSwWNP patients and surgical indications included headache
and nasal obstruction®. It is also important to note that CRSWNP patients in our series had a
number of significant differences from CRSsNP patients, including number of prior
surgeries, asthma prevalence and aspirin tolerance (Table 1). In order to compare our
findings to prior reports, we chose to compare our patients based upon polyp status and did
not examine the impact of all demographic and patient specific factors that could impact
postoperative endoscopy, but this is an important consideration for future studies.

Other series have reported mean postoperative LKES rather than categorizing the
distribution of patients. In CRSsNP patients, mean LKES as low as 1.4% have been reported,
while in CRSWNP mean LKES as high as 7.9 are reported’. Our cohort had mean LKES of
2.9 in CRSsNP patients and 4.1 in CRSWNP patients. Obviously postoperative endoscopy is
influenced by multiple factors including nasal polyp status, adjuvant medical therapy,
patient compliance and possibly postoperative debridement. Wright” demonstrated that
using perioperative prednisone in CRSWNP patients can improve LKES at 6 months from
7.9 to 4.7. Similarly, Snidvongs? reported a mean LKES at 1 year of 2.9 in CRSWNP
patients using postoperative steroid irrigations. We found that systemic medication use was
actually greater in our poor endoscopy groups. Of particular interest, CRSsSNP patients with
poor endoscopy used more oral antibiotics and oral steroids and CRSwNP patients with poor
endoscopy used more oral steroids, so near perfect endoscopy was not the result of
increased postoper ative medications, but was associated with less systemic medication
usage. Thus achieving near perfect postoperative endoscopy is indicative of better overall
control of CRS, ie fewer symptoms and less systemic medications. Perioperative and
postoperative therapies in our series were at the discretion of the treating surgeon and were
not standardized, thus, variations in these practices may have impacted endoscopic outcomes
and is an area for future study.

In our overall cohort, postoperative LKES did correlate with total postoperative SNOT-22
score. This was driven largely by rhinologic and extra nasal subdomains in both CRSsSNP
and CRSwNP patients, with much weaker correlations to ear/facial and psychological
domains. This is not particularly surprising given that nasal endoscopy is an assessment of
sinonasal burden of disease and may not accurately assess non-rhinologic, systemic
manifestations of CRS. It can be seen that CRSWNP patients have a much stronger
correlation between their postoperative endoscopy and rhinologic and extranasal symptoms
than CRSsNP patients. This strong correlation to nasal specific symptoms, especially in
CRSwWNP patients may explain the conflicting information noted in other series. Several
showed weak or no correlations to overall sinus specific QOL, but correlations improve
when examining the relationship between endoscopy and nasal specific symptoms23:5:6 or
when examining CRSWNP patients’. We failed to find a significant benefit to using a
modified LKES. Correlations were similar, so modified systems that eliminate crust and scar
may be quicker, but in our study it did not improve the magnitude of correlation. Additional
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limitations to our study are the somewhat subjective nature of endoscopic grading and the
tertiary nature of the practices that contributed. Thus our results may not be broadly
applicable to general practices.

While endoscopic appearance is an important, surgeon defined outcome, ultimately it is
critical to understand the impact of improved postoperative endoscopy upon patient
symptoms. Among CRSwWNP patients, SNOT-22 scores improve as postoperative endoscopy
improves and in the 37% of CRSwWNP patients who achieve near perfect endoscopy, their
SNOT-22 scores reach normative values. In contrast, while CRSsNP patients with poor
endoscopy had worse SNOT-22 scores, they were not significantly different from CRSsNP
patients with near perfect endoscopy. As shown in Table 3, SNOT-22 scores among
CRSsNP patients with moderate and poor endoscopy paralleled CRSWNP patients, thus the
lack of differences among the CRSsNP cohort is likely due to failure of those with near
perfect endoscopy to achieve “normal” SNOT-22 scores. These near perfect CRSSNP
patients had a mean SNOT-22 score of 21.6, which was 4 to 5 points worse than non-CRS
controls and CRSwWNP patients with near perfect endoscopy (Table 7). Previous studies have
reported normative data for the SNOT-22 in non-CRS patients with a mean as low as 716,
however these studies typically examined medical students or other populations that were
not matched for age, gender, co-morbidities and environmental exposures?18-20, When we
compared our CRS cohort to a matched non-CRS cohort, we found that a “normal”
SNOT-22 is approximately 16, thus this should realistically be the goal for our CRS
patients, rather than a “perfect” score of 0. CRSWNP patients who achieve near perfect
endoscopy achieve normal symptom levels in all domains of the SNOT-22, however,
CRSsNP patients with near perfect endoscopy still have significantly worse sinus specific
Qol, in particular rhinologic and extra-nasal symptoms. It is possible that CRSsNP patients
have some underlying rhinologic or extra-nasal condition that endoscopy does not
adequately assess and which we did not account for. While atopy and OSA were not
significantly higher in the CRSWNP group, they may have had non-allergic rhinitis,
laryngopharyngeal reflux or some other undetected condition. While the explanation for
persistent sinonasal symptoms in the near perfect CRSsNP patients is unclear, it may be
useful to inform these patients that even if surgery and medical treatments get them to a
perfect sinus cavity, it is likely they will still experience sinonasal symptoms that are worse
than CRSWNP patients and non-CRS controls.

Conclusion

Achieving near perfect postoperative endoscopy is an indicator of better control of CRS,
with improved symptoms and decreased systemic medication use. When faced with a
CRSwWNP patient, surgeons can counsel them that they can get back to “normal” endoscopy
about one third of the time and their rhinologic and systemic symptoms will then be similar
to healthy non-CRS patients. CRSsNP patients will also experience clinical improvement
regardless of postoperative endoscopy, but even if they get to a near perfect state, they will
still experience rhinologic and extra nasal symptoms that are worse than otherwise healthy
patients.
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Figure 1.

6 month total SNOT-22 correlates with 6 month postoperative LKES (r=0.278, p<0.001)
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Table 2

Distribution of postoperative endoscopy and outcomes

Endoscopy N (%) Mean SNOT-22 (SD) | MCID (%)
Score
0 40 (22%) 20.9 (17.4) 83
1-2 48 (26%) 20.0 (16.5) 88
3-5 51 (28%) 25.5(16.9) 82
=6 44 (24%) 32.4 (21.9) 86

ANOVA demonstrated differences in mean SNOT-22 scores among groups. (p= 0.006) Post hoc Bonferroni demonstrated endoscopy groups with
scores of 0 or 1-2 were significantly different from those with endoscopy =6 (p<0.027). There were no differences in percent experiencing MCID
among the four groups (p=0.703).

SNOT-22 = SinoNasal Outcomes Test-22; MCID = Minimal Clinically Important Difference

1duosnue Joyiny 1duosnuen Joyiny

1duasnuen Joyiny

Int Forum Allergy Rhinol. Author manuscript; available in PMC 2017 February 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Schlosser et al.

Correlation of postoperative endoscopy score with SNOT-22 subdomains

Table 3

LKES MLKES

r p r p
6 Month SNOT-22 Rhinologic Symptoms 0.345 | <0.001 | 0.353 | <0.001
6 Month SNOT-22 Extra-nasal Symptoms 0.311 | <0.001 | 0.303 | <0.001
6 Month SNOT-22 Ear Facial Symptoms 0.227 | 0.002 | 0.199 | 0.007
6 Month SNOT-22 Psychological Dysfunction | 0.164 | 0.027 | 0.183 | 0.013
6 Month SNOT-22 Sleep Dysfunction 0.130 | 0.079 | 0.149 | 0.044
6 Month SNOT-22 Total Score 0.278 | <0.001 | 0.285 | <0.001

Page 13

SNOT-22 = SinoNasal Outcomes Test-22; LKES = Lund Kennedy Endoscopy Score; MLKES = Modified Lund Kennedy Endoscopy Score
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Percentage of CRSsNP patients on medications in previous 90 days at baseline and postoperatively

Table 6

Postoperative Endoscopy Group (CRSsNP)

0-2 (n=61) 3-5 (n=29) 26 (n=20) P
% (mean days) | % (mean days) | % (mean days)
Baseline Oral Antibiotic 61% (30.6) 75% (30.1) 50% (39.0) 0.209
Six Month Oral Antibiotic 17% (22.5) 46% (36.3) 45% (43.3) 0.005
Baseline vs. Sx Month p value <0.001 0.146 1.000
Baseline Oral Steroid 55% (19.4) 75% (19.8) 47% (31.6) 0.110
Six Month Oral Steroid 10% (35.3) 12% (8.0) 35% (12.0) 0.021
Baseline vs. Sx Month p value <0.001 <0.001 0.581
Baseline Steroid Drops/Irrigations 15% (64.2) 21% (77.5) 35% (74.3) 0.162
Six Month Steroid Drops/Irrigations 28% (73.0) 31% (70.9) 63% (64.2) 0.017
Baseline vs. Sx Month p value 0.096 0.453 0.070
Baseline Steroid Spray 78% (61.9) 78% (54.1) 74% (70.3) 0.949
Six Month Steroid Spray 61% (74.1) 58% (59.6) 60% (62.0) 0.967
Baseline vs. Sx Month p value 0.013 0.070 0.375
Baseline Antihistamine 48% (50.8) 43% (66.3) 42% (40.6) 0.836
Six Month Antihistamine 28% (50.0) 46% (50.8) 35% (53.0) 0.275
Baseline vs. Sx Month p value 0.007 1.000 0.727
Baseline Decongestants 47% (32.9) 61% (55.1) 50% (53.7) 0.469
Six Month Decongestant 28% (21.8) 42% (49.9) 21% (30.0) 0.257
Baseline vs. Sx Month p value 0.035 0.289 0.070
Baseline Leukotriene Modifier 13% (75.0) 29% (65.0) 26% (78.0) 0.196
Six Month Leukotriene Modifier 18% (82.1) 23% (62.0) 15% (90.0) 0.838
Baseline vs. Sx Month p value 0.625 0.625 0.625
Baseline Saline 85% (61.5) 75% (59.8) 84% (63.8) 0.515
Six Month Saline 90% (73.7) 92% (56.0) 95% (75.0) 0.898
Baseline vs. Sx Month p value 0.508 0.289 0.625

CRSsNP = Chronic rhinosinusitis without nasal polyps
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Percentage of CRSWNP patients on medications in previous 90 days at baseline and postoperatively.

Table 7

Postoperative Endoscopy Group (CRSWNP)

0-2 (n=27) 3-5 (n=22) 26 (n=24) P
% (mean days) | % (mean days) | % (mean days)
Baseline Oral Antibiotic 44% (18.9) 64% (22.6) 52% (21.7) 0.404
Six Month Oral Antibiotic 24% (32.7) 29% (32.5) 35% (37.1) 0.712
Baseline vs. Sx Month p value 0.180 0.039 0.508
Baseline Oral Steroid 32% (25.3) 59% (22.2) 91% (24.5) <0.001
Six Month Oral Steroid 8% (10.5) 23% (56.0) 44% (37.9) 0.016
Baseline vs. Sx Month p value 0.039 0.008 0.004
Baseline Steroid Drops/Irrigations 8% (75.0) 9% (60.0) 50% (61.4) <0.001
Six Month Steroid Drops/Irrigations 52% (76.5) 59% (81.5) 52% (82.5) 0.861
Baseline vs. Sx Month p value 0.001 0.001 1.000
Baseline Steroid Spray 54% (63.2) 59% (68.5) 67% (43.1) 0.673
Six Month Steroid Spray 39% (66.9) 55% (72.1) 48% (62.4) 0.532
Baseline vs. Sx Month p value 0.289 1.000 0.289
Baseline Antihistamine 27% (46.6) 86% (47.4) 46% (40.3) <0.001
Six Month Antihistamine 20% (48.0) 46% (66.2) 46% (63.5) 0.107
Baseline vs. Sx Month p value 0.500 0.004 1.000
Baseline Decongestants 42% (15.9) 50% (57.3) 55% (35.8) 0.691
Six Month Decongestant 12% (39.3) 36% (38.9) 44% (33.7) 0.043
Baseline vs. Sx Month p value 0.039 0.508 0.687
Baseline Leukotriene Modifier 16% (90.0) 32% (50.6) 50% (75.2) 0.044
Six Month Leukotriene Modifier 12% (80.0) 41% (59.4) 48% (73.4) 0.019
Baseline vs. Sx Month p value 1.000 0.687 1.000
Baseline Saline 50% (63.4) 86% (54.5) 91% (59.4) 0.002
Six Month Saline 88% (80.7) 100% (75.5) 91% (78.3) 0.360
Baseline vs. Sx Month p value 0.008 0.250 1.000

CRSwWNP = Chronic rhinosinusitis with nasal polyps
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