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Post-operative budesonide irrigations for patients with 
polyposis: a blinded, randomized controlled trial*

Abstract 
Objective: To compare normal saline (NS) vs. NS + budesonide irrigations in post- functional endoscopic sinus surgery (FESS) 
patients with chronic rhinosinusitis with polyposis (CRSwNP). Currently, no evidence exists for NS + budesonide irrigation over NS 
irrigation alone.  

Study design: Prospective, single-blind, randomized controlled trial. 

Methods: Subjects were prospectively enrolled to NS or NS + budesonide arms. Patients were evaluated at pre-operative and 
three post-operative visits (POV): POV1 (1-2 weeks post-op), POV2 (3-8 weeks post-op), and POV3 (3-6 months post-op).  Patients 
were evaluated by three quality of life (QOL) questionnaires (SNOT–22, RSOM-31, and RSDI) and two olfaction scores (UPSIT and 
the PEA test). 

Results: Fifty patients were randomized, with 25 patients in the NS arm and 25 patients in the NS + budesonide arm. Two patients 
had unexpected pathology and were excluded from the study. By POV2 and POV3, patients experienced a significant improve-
ment in all three QOL surveys, although the degree of improvement between arms was not significant up through POV3.  Neither 
arm experienced significant olfactory improvement up through POV3.

Conclusions: While both NS and NS + budesonide treatments improve QOL for post-FESS patients, neither intervention signifi-
cantly increases QOL as compared to the other. Olfaction was not significantly improved in either treatment group. 
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Introduction
Chronic rhinosinusitis (CRS) is a complex, heterogeneous disease 
process, affecting up to 11.1 million Americans every year (1). 
CRS is frequently classified by the absence or presence of nasal 
polyps. Chronic rhinosinusitis with nasal polyposis (CRSwNP) is 
initially treated medically, but when refractory to maximal medi-
cal management, it is treated with functional endoscopic sinus 
surgery (FESS) followed by medical management to prevent fu-
ture recurrence. Many post-operative medical therapy regimens 

currently exist. Often medical management will include saline 
irrigations, widely thought to improve symptoms by increasing 
mucociliary transport and removing retained mucus, particulate 
debris, biofilms, and environmental pathogens (2, 3). These have 
been thought to be more efficacious than saline sprays due to 
greater volume and pressure and the resultant greater mechani-
cal debridement (4).

Topical steroids may be added to these saline irrigations as a 
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means to suppress production of proinflammatory products 
without the negative systemic effects of chronic oral steroid use. 
Currently no Level II or greater evidence exists for the use of a 
normal saline plus topical steroid irrigation in the management 
of post-surgical patients with CRSwNP (5). The objective of this 
study is to compare the objective and subjective results of nor-
mal saline vs. normal saline plus budesonide irrigations in the 
post-surgical patient with CRSwNP. 

Materials and methods
Approval for this study was obtained from the University of 
North Carolina Biomedical Institutional Review Board. All conse-
cutive patients undergoing functional endoscopic sinus surgery 
for CRS with nasal polyposis were assessed for eligibility at the 
University of North Carolina at Chapel Hill from August 2011 
to March 2012. Guidelines from the CONSORT 2010 statement 
on guidelines for reporting parallel group randomized trials 
were used and enrollment methods can be visualized in a 
resultant flow diagram (Figure 1)(6, 7). Inclusion criteria required 
subjects to be English-speaking patients with CRSwNP who 
were having functional endoscopic sinus surgery after failing 
medical management. Patient randomization was allocated 
by a computerized random number generator; patients were 
assigned to receive either post-operative normal saline irrigati-
ons or normal saline plus budesonide nasal irrigations. This was 
done prior to trial enrollment with the patient, which was done 
at the time of his or her pre-operative visit. Demographic data 
such as age, gender, race, primary co-morbidity (allergic fungal 
sinusitis, Samter’s Triad, cystic fibrosis, or none), secondary co-
morbidities (diabetes, asthma, hypertension, etc), use of Flonase 
(GlaxoSmithKline, Brentford, Middlesex, United Kingdom), use of 
peri-operative prednisone, use of immunotherapy, and compli-
ance rates were all recorded. Lund-MacKay scores were collected 
for all patients and compared between arms to ensure consis-
tent severity of disease.  Peri-operative prednisone regimens 
consisted of a taper beginning at 40 mg, then decreasing to 30 
mg, 20 mg, and 10 mg, all at three days each. Patient specimens 
from surgery were sent to pathology to reconfirm a diagnosis of 
CRSwNP.  

A priori power analysis was done to determine the number of 
patients required in each arm of the study. Multiple methods to 
determine the minimal clinically important difference (MCID) for 
our study were considered. MCID for the SNOT-22 is validated at 
8.9 points, but the original study used for validation only studied 
patients with a 3-month follow-up (8). The SNOT-22 is an outco-
mes measurement originally extrapolated from the SNOT-20. 
Unlike the MCID for the SNOT-22, the MCID for the SNOT-20 is 
validated for patients for the duration of our study (six months) 
at 0.8 points per question (determined by summation and 
averaging over all questions) (9). We therefore used the MCID for 

the SNOT-20, and extrapolated this to an 18 point MCID in order 
to use the SNOT-22 for the patients in our study for a follow-up 
of six months. Using an α = 0.05, and β = 0.8, eighteen patients 
were required to be in each arm for a two-treatment parallel de-
sign using SNOT-22 as the primary outcomes measure. Conside-
ring a 35% loss to follow-up and non-compliance for treatment, 
we determined that 25 people were sufficient to enroll in each 
arm to retain enough patient data for a significant study.    
Subjects were studied at the pre-operative visit and three post-
operative visits (POV). The first POV was conducted in the first 
two weeks after surgery. POV2 was conducted three to eight 
weeks after surgery. POV3 was conducted three to six months 
after surgery. Patients were evaluated for compliance to post-
operative instructions at each visit, and if there was any devia-
tion from the irrigation instructions, the patient was recorded as 
“not compliant”.  

Irrigations
Subjects were given instructions on post-operative care. A 
normal saline solution reserve was created by the patients by 
mixing the following ingredients: 1.5 teaspoons of canning/pic-
kling salt, 1.5 teaspoons of baking soda, and 1 quart of distilled 
water. If patients were randomized to the normal saline plus 
budesonide arm, they were instructed to mix 2 mL of 0.5 mg/ 2 
mL budesonide (Pulmicort Respules, AstraZeneca Canada, Mis-
sissauga, ON, Canada) into their normal saline solution reserves. 
Patients were then instructed to irrigate with 60 mL per nostril 
twice-daily irrigation for a total of 240 mL using a high -volume 
low -pressure irrigating device (Sinus Rinse, NeilMed Pharma-
ceuticals, Inc, Santa Rosa, CA, USA). 

Figure 1. Patient enrollment flow diagram.
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Outcomes measurements
Both subjective and objective measurements were made 
to evaluate efficacy of treatment. Subjective measurements 
included three quality of life surveys: the Sino-Nasal Outcomes 
Test (SNOT-22), the Rhinosinusitis Outcomes Measurement Test 
(RSOM – 31), and the Rhinosinusitis Disability Index (RSDI). Sub-
scores for the RSOM-31 and the RSDI were both recorded. These 
subjective measurements were made at the pre-operative visit 
and each of the three post-operative visits. 
Objective measurements were made via olfaction testing. Ol-
faction was tested using two methods: the Phenyl Ethyl Alcohol 
(PEA) threshold test and the University of Pennsylvania Smell 
Identification Test (UPSIT). The PEA threshold test is a noninva-
sive measure, consisting of a single staircase detection threshold 
paradigm of PEA ranging from full strength to -6 log10 in half 
log units (10). PEA was presented in a dual choice model along 
with a placebo and thresholds were recorded at the level that 
subjects were able to correctly identify the odorant vial on two 
consecutive attempts, as the serial dilutions were increased in 
concentration.  The UPSIT consists of four test booklets, each 
containing 10 pages, with a microencapsulated odorant embed-
ded in a strip in a scratch and sniff fashion (11).  Release of the 
odorant was activated by a led pencil on each page, and a mul-
tiple-choice question was posed in a forced-choice format (i.e. if 
no smell was perceived, a response was still required). Olfactory 
measurements were made at the pre-operative visit, POV2, and 
POV3.  All efforts were made to collect olfaction testing through 
each POV, although this was not always feasible. 
 
Blinding
Patients were enrolled from the clinics of four senior authors 
(CSE, BAS, MRG and AMZ). Patients were informed of the pos-
sibility of entering either treatment arm prior to consenting for 
the study, and were informed of their study arm placement only 
after consent was signed. The senior authors blinded as to which 
arm their patients would be enrolled. 

Statistical analysis
Non-parametric tests were used due to the small sample size per 
group. Wilcoxon Rank Sums were used for continuous variables 
and Fisher’s Exact tests were used for categorical variables to 
compare patient and clinical demographics between treatment 
groups. For quality of life and UPSIT statistics, a change in quality 
of life or UPSIT score was measured between the pre-operative 
visit and POV1, POV2, and POV3, respectively. For each change 
for each treatment, a Wilcoxon Signed Rank test was used to 
see if the change between the two time points was significantly 
different from 0. Then for each change, a Wilcoxon Rank Sum 
test was used to see if the change between the two time points 
were significantly different between the two treatment groups. 
PEA scores were categorized at POV2 and POV3 in relation to 

the pre-operative visit as improved, same, or worsened.  The 
percentage of people in each of these categories was compared 
between the two treatment groups using Fisher’s Exact testing. 

Results 
Study population
Sixty-eight patients were initially assessed for eligibility, and 
after excluding those that did not fulfill inclusion criteria, fifty 
patients were randomized into the study. Twenty-five pa-
tients were allocated to the normal saline arm and twenty-five 
patients were allocated to the normal saline plus budesonide 
arm. In accordance to CONSORT guidelines, patients were 
randomized and allocated to treatment arms prior to collection 
of pre-operative data collection or confirmation of pathology. 
This resulted in five patients who did not receive the allocated 
intervention, all in the normal saline arm. Two patients were 
found with different diagnoses after pathology (inverted papil-
loma and rhinosclerosis, respectively) and three patients did 
not provide all of the pre-op data; these five patients therefore 
were allocated in the study but did not receive intervention. This 
resulted in a total of twenty patients receiving intervention in 
the normal saline arm and twenty-five patients receiving inter-
vention in the normal saline plus budesonide arm. Two patients 
were lost to follow-up in the normal saline arm and one patient 
was lost to follow-up in the normal saline plus budesonide arm. 
None of the patients discontinued their interventions, and thus 
were considered “compliant” during their post-operative visits. 
Demographic data included a mean and standard deviation of 
found to be 47 ± 16. The most common primary co-morbidity 
was “none”, while the most common secondary co-morbidity 
was diabetes mellitus. Lund-MacKay scores were collected, 
with a resultant mean ± standard deviation of 13.7 ±3.9 for 

Figure 2. Rhinosinusitis Outcomes Measurement scores. RSOM31= Rhi-

nosinusitis Outcomes Measurement, Pre = Pre-operative visit, V1 = Post-

operative Visit 1, V2 = Post-operative Visit 2, V3 = Post-operative Visit 3. 
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Figure 3. Rhinosinusitis Disability Index scores . RSDI = Rhinosinusitis 

Disability Index, Pre = Pre-operative visit, V1 = Post-operative Visit 1, V2 

= Post-operative Visit 2, V3 = Post-operative Visit 3.

Figure 5. University of Pennsylvania Smell Identification Test scores 

UPSIT = University of Pennsylvania Smell Identification Test, NS = normal 

saline, Pre - op = Pre-operative visit, POV2 = Post-operative Visit 2, POV3 

= Post-operative Visit 3.

the normal saline arm and 13.8 ± 4.9 for the normal saline plus 
budesonide arm. No statistically significant difference was noted 
across any demographic when comparing patients from both 
arms, including use of Flonase, peri-operative prednisone, or im-
munotherapy, which corresponds to appropriate randomization 
with well-controlled variables (Table 1).  

Quality of life outcomes
The RSOM31 showed statistically significant differences 
between pre-operative and post-operative scores by POV2 and 
POV3 for both normal saline (p = 0.0008, p = 0.0002) and normal 
saline plus budesonide arms (p = 0.0006, p = 0.0031). There was 
no statistically significant difference between the arms at any of 
the three post-operative visits (Figure 2). 
The RSDI showed statistically significant differences between 

pre-operative and post-operative scores by POV2 and POV3 for 
both normal saline (p = 0.003, p = 0.009) and normal saline plus 
budesonide arms (p = 0.001, p = 0.008). There was no statisti-
cally significant difference between the arms at any of the three 
post-operative visits (Figure 3).
The SNOT22 showed statistically significant differences between 
pre-operative and post-operative scores by POV2 and POV3 for 
both normal saline (p = 0.0009, p = 0.009) and normal saline 
plus budesonide arms (p = 0.0001, p = 0.008). There was no 
statistically significant difference between the arms at any of the 
three post-operative visits (Figure 4).

Olfactory outcomes
Differences in UPSIT scores were noted between the pre-
operative visit and POV2 and the pre-operative visit and POV3. 

Figure 4. Sinonasal Outcomes Test Scores . SNOT22= Sinonasal 

Outcomes Test, Pre = Pre-operative visit, V1 = Post-operative Visit 1, V2 = 

Post-operative Visit 2, V3 = Post-operative Visit 3. 

Figure 6. Phenylethylalcohol Threshold Test scores. Pre - op = Pre-

operative visit, POV2 = Post-operative Visit 2, POV3 = Post-operative Visit 

3.
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Table 1. Patient demographics.

Demographic Level All Saline (n=23) Steroids (n=25) p-value

Age Median (IQR) 46.5 (37.5, 61) 46 (35, 62) 48 (39, 57) 0.98

Gender Male 21 (44%) 12 (52%) 9 (36%)
0.38

Female 27 (56%) 11 (48%) 16 (64%)

Race White 39 (81%) 16 (70%) 23 (92%)

0.14
Black 6 (13%) 4 (17%) 2 (8%)

Hispanic 2 (4%) 2 (9%) 0

Other 1 (2%) 1 (4%) 0

Primary co-morbidity None 33 (69%) 14 (61%) 19 (76%)

0.43
Allergic fungal sinusitis 8 (17%) 4 (17%) 4 (16%)

Cystic Fibrosis 5 (10%) 3 (13%) 2 (8%)

Samter’s Triad 2 (4%) 2 (9%) 0

Diabetes No 44 (92%) 22 (96%) 22 (88%)
0.61

Yes 4 (8%) 1 (4%) 3 (12%)

Hypertension No 36 (75%) 17 (74%) 19 (76%)
0.99

Yes 12 (25%) 6 (26%) 6 (24%)

Asthma No 30 (63%) 16 (70%) 14 (56%)
0.38

Yes 18 (38%) 7 (30%) 11 (44%)

COPD No 47 (98%) 23 (100%) 24 (96%)
0.99

Yes 1 (2%) 0 (0%) 1 (4%)

HIV No 48 (100%) 23 (100%) 25 (100%)

Use of Flonase No 6 (13%) 2 (9%) 4 (17%)
0.67

Yes 40 (87%) 21 (91%) 19 (83%)

Peri-Op Prednisone No 24 (50%) 10 (43%) 14 (56%)
0.56

Yes 24 (50%) 13 (57%) 11 (44%)

Immunotherapy No 44 (92%) 22 (96%) 22 (88%)
0.61

Yes 4 (8%) 1 (4%) 3 (12%)

No significant difference in UPSIT score was noted by POV2 or 
POV3 for neither the normal saline (p = 0.8047, p = 0.8804) nor 
the normal saline plus budesonide arms (p = 0.3659, p = 0.8523). 
Neither arm differed significantly from each other at either POV2 
or POV3 (Figure 5). 

PEA thresholds were reported as “Worse”, “Same”, or “Improved” 
at POV2 and POV3 as compared to the pre-operative visit. There 
was no significant difference between normal saline and the 
normal saline plus budesonide arm by POV2 (p = 0.78) and 
POV3 (p = 0.99) (Figure 6).

IQR = interquartile range. COPD = chronic obstructive pulmonary disease. Peri-Op = peri-operative.



232

Rawal et al.

Discussion
Our results indicate that following functional endoscopic sinus 
surgery for patients with CRSwNP, disease specific quality of life 
is improved with both normal saline irrigations and normal sa-
line plus budesonide irrigations; however, there is no significant 
difference in the degree of improvement in the short or long-
term period between the two. In addition, these patients did not 
have objective improvement in olfaction using either normal 
saline irrigations or normal saline plus budesonide irrigations. 

Although intranasal saline irrigation with admixed topical 
steroid has been proven to be safe in a number of trials, the 
evidence for its use over normal saline irrigations is lacking (12-14). 
Rotenberg et al. have published the only other current rando-
mized controlled trial comparing these two treatments, but this 
trial suffers from a lack of broad generalizability since inclusion 
criteria included only CRSwNP with Samter’s Triad, there was a 
low volume 60 mL of irrigation delivered, and surgery some-
times only included polypectomy (15). Regardless, Rotenberg et 
al. also found no significant difference between normal saline 
and normal saline plus budesonide irrigations in quality of life, 
radiographic, and endoscopic scores. Jang et al. retrospectively 
studied a post-operative population of patients who utilized 
budesonide irrigations and used them as their own controls 
to compare when they were non-compliant with therapy (16). 
The authors note that patients had significantly better quality 
of life SNOT-20 scores but no significant change in endoscopic 
Lund-Kennedy scores. However, these patients were not using 
normal saline irrigations when they were non-compliant, pos-
sibly masking the stronger effect of irrigant itself rather than the 
type of irrigant. 
 
A previous Cochrane review has concluded that the beneficial 
effects of saline irrigations outweigh the drawbacks for the 
majority of patients (3). There is substantial experimental data 
to support this approach in the post-surgical setting, including 
a study by Grobler et al. that showed sinuses of post-operative 
patients had significantly larger minimal ostial dimensions and 
greater penetration of irrigation than those of non-operated 
patients (17). A comprehensive review by Wei et al. in 2013 found 
that there is a high level of evidence supporting nasal saline in 
the post-FESS patient for treatment of symptoms of CRSwNP, 
but that same review found insufficient evidence for use of 
budesonide irrigations (5). We believe that our observations add 
to this lack of evidence by providing Level 1B evidence that bu-
desonide irrigations may not offer a significant improvement in 
patient quality of life or olfaction as compared to normal saline 
irrigations alone (18). 
 
Budesonide irrigations, while helpful in theory, may not have 
caused a significantly greater symptomatic change in our 

patient population for several reasons. The most likely reason 
may be that the effect of budesonide is masked by the posi-
tive effects of irrigant. Irrigations have been shown to increase 
mucociliary transport and remove mucus, particular debris, 
biofilms, and environmental pathogens, and their effects may 
have overcome any added positive benefit of budesonide (2, 3). 
Other possible reasons may include insufficient treatment of 
nasal mucosa, either through decreased content or insufficient 
delivery. Higher doses of budesonide may be required to see 
greater change, although experiments with higher concentrati-
ons of budesonide will have to be tempered with concerns for 
safety and systemic absorption of steroid (12, 13). Drug delivery 
may also have been insufficient, and newer methods for steroid 
delivery may show promise (19).
 
Although the data in our study are consistent with previous 
studies, there are several limitations to the study, which need to 
be noted. The last post-operative visit recorded in this visit was 
up to six months post-operatively. Topical nasal steroids may 
have a lasting impact greater than six months on rates of recur-
rent surgery required by the patient, and this should be further 
evaluated. In addition, the PEA threshold tests were studied as 
categorical variables rather than continuous variables, an inhe-
rent limitation to the test. Based on the UPSIT score outcomes, 
however, we do not believe this necessary limited the strength 
of our observations. This study also does not assess the potential 
impact of direct steroid droplets, steroid sprays, or other non-
irrigation steroid methods on CRSwNP, although these interven-
tions have been extensively studied by others (5, 20-34).
 
As noted earlier, guidelines from the CONSORT 2010 state-
ment for reporting parallel group randomized trials were used, 
including using a per-protocol method of statistical analysis. As 
discussed by others, intention-to-treat and per-protocol analy-
ses both have implicit biases (35, 36). An intention-to-treat analysis 
here would have required imputing missing outcomes data 
through methods such as “last observation carried forward”, a 
method that could have been justified if outcomes could have 
been indirectly measured, such as mortality results gathered 
from a registry. However, in accordance to the multiple criticisms 
of this method, last observation carried forward would have 
been inappropriate for quality of life and olfaction data and 
therefore was not used (37-40). The CONSORT guidelines recogni-
zes these implicit biases in RCT analysis and therefore dropped 
the request for intention-to-treat analysis; the guidelines instead 
require a clear description of who was included in each analysis, 
as we have done (7).
 
To our knowledge this is the first randomized controlled trial 
comparing these two post-operative medical therapies for all-
cause CRSwNP and thus future directions include confirmation 
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of our results by other institutions with similar protocols.  

Conclusions
No significant difference was noted between the use of normal 
saline irrigations and normal saline plus budesonide irrigations 
in the post-operative patient with CRSwNP. This lack of diffe-
rence was noted upon three quality of life measures and two 
olfactory measures. By six months after surgery, both groups 
of patients improved in quality of life, but not in olfaction. In 
addition, neither group improved significantly more than the 
other. Although these data need to be validated by others, the 
evidence for post-surgical nasal irrigations with steroids in the 
setting of CRSwNP suggests that normal saline should be first 
line treatment as this may decrease cost and obviate accessibi-
lity issues for patients with CRSwNP. 
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