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INTRODUCTION

Chronic rhinosinusitis (CRS) with nasal polyp is a common in-
flammatory condition of the nasal mucosa carrying significant 
morbidity and detriment to quality of life (QOL). Many CRS 
patients with nasal polyps require surgery. Along with the devel-
opment of new equipment and technology, the resolution of the 
endoscope has increased resulting in a decrease in recurrence of 

the disease. Unfortunately, even after surgery the patients with 
asthma are often difficult to manage because of the high recur-
rence rate and worse clinical course. We have to explain to pa-
tients with asthma before the surgery that endoscopic sinus sur-
gery (ESS) is not intended to be curative but is rather directed 
towards long-term symptom control [1]. The current mainstay of 
medical therapy for CRS with asthma after surgery is saline irri-
gation, topical or systemic steroid or recurrent oral medication 
of some other kind. In severe cases of recurrence, revision sur-
gery may be required.

Topical nasal steroid spray can be effective in patients with 
CRS: the nasal polyps may decrease in size and not recur [2]. But 
the effect is not constant especially in those with asthma, so sys-
temic steroid is often used in such cases [1]. The side effect of long-
term systemic steroid are of serious concern to physicians [3]. 

The low efficiency of topical steroid sprays might be because 
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Objectives. Budesonide nasal irrigation was introduced recently for postoperative management of patients with chronic rh-
inosinusitis. The safety and therapeutic effectiveness of this procedure is becoming accepted by many physicians. The 
objective of this study was to evaluate the efficacy of postoperative steroid irrigation in patients with chronic rhinosi-
nusitis and asthma.

Methods. This prospective study involved 12 chronic rhinosinusitis patients with nasal polyps and asthma who received 
oral steroid treatment for recurring or worsening disease. The 22-item Sinonasal Outcomes Test (SNOT-22) and Lund-
Kennedy endoscopy scores were checked before nasal budesonide irrigation, and 1, 2, 4, and 6 months after irriga-
tion. We also calculated the total amount of oral steroids and inhaled steroids in the 6 months before irrigation and 
the 6 months after it.

Results. The mean SNOT-22 score improved from 30.8±14.4 before irrigation to 14.2±8.7 after 6 months of irrigation 
(P=0.030). The endoscopy score also improved from 7.4±4.7 before irrigation to 2.2±2.7 after 6 months (P<0.001). 
The total amount of oral steroid was decreased from 397.8±97.6 mg over the 6 months before irrigation to 72.7±
99.7 mg over the 6 months after irrigation (P<0.001).

Conclusion. Nasal irrigation with budesonide is an effective postoperative treatment for chronic rhinosinusitis with asthma, 
which recurs frequently, reducing the oral steroid intake.
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little of the steroid is actually delivered to the severely inflamed 
sinus mucosa and polyps. Other reasons could be swelling of the 
mucosa, recurrence of polyps in asthma patients or the produc-
tion of a jelly-like thick discharge, often observed in asthma pa-
tients, all of which could prevent the drug reaching the deep si-
nus mucosa. Recently, delivery of steroid in a large volume by 
nasal irrigation with high pressure mechanism has been recom-
mended as a better option for treating chronic sinus mucosal in-
flammation than using a low volume with low pressure [4]. A 
post-sinus surgery corridor is essential especially for long-term 
treatment of recalcitrant CRS, to permit exposure of the drug to 
the mucosa, since the nasal irrigation solution can be successful-
ly delivered via such a corridor [2]. 

The off-label use of budesonide nasal irrigation was introduced 
recently for postoperative management of patients with CRS. The 
safety and effectiveness of this procedure is becoming accepted 
by many physicians [2,5-8]. The objective of this study was to 
figure out if budesonide nasal irrigation could reduce the repeat-
ed use of oral steroid in recalcitrant CRS patients with asthma.

MATERIALS AND METHODS

Subjects
The subjects of this study were 12 asthma patients who under-
went ESS from 2012 to 2014 and took repeated topical or sys-
temic steroid over 6 months due to recurrence or worsening of 
the disease after ESS. Two patients (17%) had their surgery in 
another hospital. Out of the 12 asthma patients, 7 patients were 
diagnosed as asthma and treated in Hanyang University Guri 
Hospital while other 5 patients were diagnosed and treated in 
other hospitals. History of allergic rhinitis in the subjects were 
investigated as well. Thirty milligrams of oral steroid were pre-
scribed daily for the patients with aggressive nasal symptom and 
they were tapered during a week. Fifteen milligrams of oral ste-
roid were prescribed daily for 1 week without tapering when 
the patients complained moderate nasal symptom. All the pa-
tients had used saline nasal irrigation continuously. The prospec-
tive study was performed, and the medication histories were ob-
tained, by chart review. The study was approved by the Institu-
tional Review Board of Hanyang University Guri Hospital and 

informed consent was obtained from all participants prior to the 
study (IRB No. 2014-09-001-002).

Budesonide nasal irrigations
Squeeze bottles (250 mL; Nose sweeper bottle, Medicore Inc., 
Uijeongbu, Korea) were used. Irrigation with normal saline 
(Nose sweeper powder, Medicore Inc.) was carried out prior to 
the budesonide irrigation. Then, one pack of 0.5 mg/2 mL com-
mercially available generic budesonide respules (Pulmican Re-
spules, Kuhnil Inc., Seoul, Korea) was mixed into a squeeze bot-
tle with 250 mL normal saline. Half of the solution was used for 
each nasal cavity. At the end the patient gargled with regular 
water to prevent irritation of the oral cavity mucosa and candi-
da infection. Irrigation was done twice a day for 6 months.

During budesonide nasal irrigation, we didn’t use any other 
medication for CRS treatment except systemic steroid using pe-
riods. 

Inclusion criteria were the following; age over 18 years, re-
ceiving treatment for asthma after being diagnosed, and having 
received over 6 months of medical management after surgery 
due to repetitive worsening or recurrence of CRS with nasal 
polyps. Exclusion criteria were: corticosteroid use for conditions 
other than CRS with nasal polyps, and suffering from diseases 
that were relative or absolute contraindications for steroid use. 

Outcome measures
Both subjective and objective outcome measures were used. The 
primary outcome measure was a change in QOL based on the 
22-item Sinonasal Outcomes Test (SNOT-22). The secondary 
outcome was a change in Lund-Kennedy endoscopy (LK) score. 
To minimize bias, a single physician measured the scores. A 
baseline study was carried out before the nasal budesonide irri-
gation, and this was followed-up 1, 2, 4, and 6 months after the 
irrigation in the outpatient clinic. 

We also calculated the total amount of oral steroids and in-
haled steroids used by the patients and compared the amounts 
used in the 6 months before and after irrigation. Total amounts 
of oral steroid taken for sinus control were measured in milli-
grams, and total amounts of steroids inhaled for asthma control 
were recorded as numbers of bottles in each case using as 
source the prescription orders for the patients in our hospital.

Statistics
We used IBM SPSS ver. 21.0 (IBM Co., Armonk, NY, USA). Val-
ues are means±standard deviation unless otherwise indicated. 
In the SNOT-22 and LK study, the Kruskal-Wallis method was 
used to evaluate differences, and post hoc comparisons were 
made with the Mann-Whitney U-test. Oral and inhaled steroid 
use before and after irrigation was compared with the Mann-
Whitney U-test. Differences were considered significance at 
P<0.05. 

   Budesonide nasal irrigation improved the mean SNOT-22 and 
endoscopic score.  

   The total amount of oral steroid for sinusitis control decreased. 

   The use of inhaled steroid for asthma control did not decrease.

   Budesonide nasal irrigation is an effective postoperative treat-
ment for sinusitis in asthma patients.
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RESULTS

The mean period of budesonide nasal irrigation was 4.8±0.9 
months. This is because, even though we offered 6 months of ir-
rigation to all patients, some of them skipped sessions and tend-
ed to leave gaps from time to time for personal reasons. 

Patient population
The subjects were 3 males and 9 females. Mean age was 49.9±

7.3 years. Eleven of the patients (92%) had histories of allergic 
rhinitis (Table 1).

SNOT-22 score
The mean baseline SNOT-22 score was 30.8±14.4 before 
budesonide irrigation, and the score was 17.8±15.9 after 1 
month, 14.8±10.6 after 2 months, 14.9±10.4 after 4 months 
and 14.2±8.7 after 6 months. There was a statistically signifi-
cant difference between before and after budesonide irrigation 
(P=0.030) (Fig. 1).

Lund-Kennedy endoscopy scores 
The baseline LK score was 7.4±4.7 before budesonide irriga-
tion and the average score was 3.5±3.2 after 1 month, 1.5±1.7 
after 2 months, 1.7±1.4 after 4 months and 2.2±2.7 after 6 
months of budesonide irrigation. There was a statistically signifi-
cant difference between before and after budesonide irrigation 
(P<0.001) (Fig. 2).

Total amount of oral steroids
The total amount of systemic steroid used in the 6 months be-
fore budesonide irrigation was 397.8±97.6 mg, and for the 6 
months after budesonide irrigation it was 72.7±99.7 mg (P< 

Table 1. Characteristics of the patient population (n=12)

Characteristic No. (%)

Age (yr), mean±SD 49.9±0.9
Female gender 9 (75)
Nonsmoker 9 (75)
Revision surgery 1 (8)
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Fig. 3. Comparison of total amounts of oral steroid before and after 
budesonide nasal irrigation. (A) Average amounts of total oral ste-
roid (P-value<0.001). (B) Total amounts of oral steroid used by each 
patient. Six patients took no systemic steroid after budesonide irri-
gation, and the other 6 patients used less steroid after the irrigation.

Fig. 1. Comparison of 22-item Sinonasal Outcomes Test (SNOT-22) 
scores before and after budesonide nasal irrigation. The mean 
SNOT-22 score (black circles and bold line) was significantly lower 
at each follow-up than before the irrigation (P-value=0.030). Black 
bold circle mean of patients.
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Fig. 2. Comparison of Lund-Kennedy endoscopy (LK) scores before 
and after budesonide nasal irrigation. The mean LK score (black cir-
cles and bold line) was significantly lower at each follow-up than 
before the irrigation (P-value<0.001). Black bold circle mean of pa-
tients.
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0.001) (Fig. 3). Six of the 12 patients (50%) took no systemic 
steroid after the irrigation, while the other 6 used significantly 
less steroid after the irrigation.

Amount of inhaled for asthma
The use of inhaled steroid was an average of 0.6±0.9 bottles for 
the 6 months before irrigation and 1.2±1.2 bottles for the 6 
months after irrigation, but the difference was not statistically 
significant (P=0.198) (Fig. 4).

DISCUSSION

According to this study, budesonide nasal irrigation in asthma 
patients was able to reduce the repeated use of oral steroid but 
not the use of inhaled steroid. Most cases of CRS with nasal 
polyps recover after ESS, but, when accompanied by asthma the 
disease tends to worsen repetitively or recur often. In such cases, 
constant management along with treatment of the asthma is es-
sential [9,10]. In those with asthma, repeated treatments such as 
nasal saline irrigation, nasal steroid spray, oral steroid or antibi-
otics, and even operation, are not rare. These procedures, when 
repeated, can result in reduced QOL and put patients in serious 
danger of side effects due to the use of numerous drugs. Our 
findings show that constant nasal irrigation with budesonide so-
lution twice a day can prevent worsening of the disease and so 
improve QOL, and even reduce systemic steroid consumption. 

A recent meta-analysis showed that topical steroid is effective 
against sinonasal symptoms in patients with CRS without nasal 
polyps [11], and it decreases polyp size [12,13] and prevents 
polyp recurrence in CRS with nasal polyps [12]. The literature 
contains a number of different findings concerning the use of 
nasal steroid spray after ESS. Dijkstra et al. [14] used a double-

blinded randomized trial to assess the use of fluticasone propio-
nate in reducing polyposis recurrence after ESS. The conclusion 
of the study was that the steroid did not have any beneficial ef-
fect on disease recurrence. Lavigne et al. [15] examined a simi-
lar situation in revision ESS patients, using delivery of the ste-
roid through a maxillary antrostomy indwelling tube, and con-
cluded that budesonide was superior to placebo. Virolainen and 
Puhakka [16] reported that beclomethasone was beneficial in 
decreasing polyp recurrence postoperatively and in improving 
patient symptoms. Most of the above studies did not distinguish 
between patients with and without asthma. 

Delivery technique, the surgical state of the sinus cavity, the 
delivery device and fluid dynamics have significant impacts on 
the delivery of topical therapies to the sinus mucosa [17]. It is 
likely that the reason for poor absorption of the nasal steroid 
spray is that the medication does not reach the diseased sinus 
mucosa [18]. Nasal steroid sprays are effective in conditions 
such as allergic rhinitis and when polyps protrude into the nasal 
airway [2]. For a long-term CRS treatment, a post-sinus surgery 
corridor is essential to provide drug exposure to sinus mucosa 
[19,20]. After ESS this becomes even more difficult because the 
open area that needs to be targeted is both larger and deeper in 
the paranasal sinus cavity [1]. Thus, saline nasal irrigation is 
known to be more effective than a saline spray in improving the 
symptoms of CRS. Pynnonen et al. [21] showed in a random-
ized controlled trial that patients who received saline irrigation 
in a large volume and at low positive pressure received signifi-
cantly greater benefit than those who received a nasal saline 
spray in terms of QOL. Wormald et al. [22] used a Technetium-
99m sulfur colloid tracer to compare a metered nasal spray, 
nebulization with RinoFlow and nasal douching in patients with 
CRS who underwent ESS. The accumulation of radioactivity was 
assessed and nasal irrigation was found to be the most effective 
in penetrating the maxillary sinus and frontal recess. The greater 
efficacy of irrigation over saline spray may be due to the larger 
volume and increased delivery pressure which may allow topi-
cal steroids to more effectively contact the sinus mucosa and en-
hance the mechanical removal of mucus, inflammatory prod-
ucts, and bacteria/biofilms [4,17]. In a recent Cochrane review, 
topical steroid delivery for patients with CRS without nasal pol-
yps led to a greater proportion of responders and more benefi-
cial effects in symptom control when delivered directly to the si-
nus cavities than did simple nasal sprays [11]. 

The off-label use of budesonide irrigation is being rapidly ac-
cepted by physicians, and the safety and efficiency of the irriga-
tion is also being confirmed [1,2,4-8]. Sachanandani et al. [6] 
applied irrigation to the nasal cavities of 0.5 mg/respule once a 
day for 30 days, and the subjects showed significant clinical im-
provement. Welch et al. [5] applied 0.5 mg/2 mL of budesonide 
respule mixed with 240 mL of saline solution twice daily for 6 
months, but serum cortisol and 24 hour urinary cortisol levels 
showed no significant decrease. Thamboo et al. [7] applied 1 mg 
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Fig. 4. Comparison of total amounts of steroid inhaled for asthma 
before budesonide nasal irrigation and after. They showed no signif-
icant difference between each other (P=0.198).
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of budesonide twice daily in 120 mL of saline solution for 60 
days, and detected no adrenal suppression in the adrenocortico-
tropic hormone (ACTH) stimulation test. In our study, a 0.5-mg 
respule of budesonide mixed in a 250-mL bottle of normal sa-
line and delivered to both nasal cavities twice a day was pre-
scribed for safety based on the above references. 

Some studies support the effectiveness of budesonide nasal 
irrigation in CRS patients after ESS. Snidvongs et al. [2] report-
ed on 111 patients with CRS undergoing ESS after failing previ-
ous medical therapy, and the SNOT-22 and endoscopy scores of 
the subjects showed significant improvement. Jang et al. [8] ana-
lyzed the effectiveness of irrigation in 60 patients comprising 30 
patients with eosinophilic CRS, 13 with Samter’s triad and 17 
others. Postoperative budesonide nasal irrigation lowered the 
SNOT-20 scores significantly in all patients, but the endoscopy 
scores improved only in the eosinophilic CRS group. Although 
this has not been confirmed by biopsy, our subjects were CRS 
patients with asthma, mostly accompanied by eosinophilic CRS, 
and thus our results for budesonide nasal irrigation could be 
seen as applying to eosinophilic CRS.

A double-blind randomized controlled trial by Rotenberg et 
al. [1] compared the outcomes of postoperative treatments such 
as saline irrigation, budesonide nasal spray, saline irrigation 
mixed with budesonide nasal spray after ESS in Samter’s triad 
patients. Unlike our results, Rotenberg et al. [1] found that 
budesonide nasal spray or irrigation was not superior to saline 
irrigation. Since our patients were diagnosed with asthma only, 
not Samter’s triad, the results in the two cases could well be dif-
ferent.

The total amount of oral steroid used decreased significantly 
after budesonide irrigation. There has been no other study, so 
far, analyzing the change of systemic steroid dose after irriga-
tion. Thus, budesonide nasal irrigation appears to be not only 
safe and effective, but also decreases the use of systemic steroids 
and reduces their side effects. Long-term use is indeed a possi-
ble danger for patients using systemic steroid [3], and the re-
duced systemic steroid use could well be encouraging for physi-
cians who treat such patients.

The amount of steroid inhaled for asthma after irrigation did 
not differ significantly from the amount before irrigation. The 
subjects of our study received their treatment in other clinics 
before visiting our facility so the lack of a difference before and 
after irrigation may be because the amount of steroid inhaled 
before irrigation may have been underestimated. It could also 
mean that budesonide nasal irrigation does not influence the 
lower airway. Although the upper airway and lower airway are 
described as ‘one airway or one disease’ concept, our study 
shows that local management of the nasal cavity and sinus does 
not influence the accompanying asthma, which is a lower air-
way disease. 

There are several limitations to this study. First, the number of 
subjects was relatively small so there was no control group. Sec-

ond, the amounts of systemic and inhaled steroid taken by the 
patients before visiting our hospital were not under our control, 
and this could have influenced the results. 

Unlike other studies of efficacy and safety of budesonide irri-
gation by subjective symptom and endoscopic finding, this study 
showed budesonide nasal irrigation in asthma patients was able 
to reduce the repeated use of oral steroid significantly but not 
the use of inhaled steroid.

In conclusion, among the various postoperative treatments for 
this recalcitrant CRS in asthma patients, budesonide nasal irriga-
tion is an effective method for improving QOL, preventing re-
currence and reducing the use of oral steroid. But there was no 
decrease in the use of inhaled steroid after the irrigation.

In order to encourage extensive use of budesonide nasal irri-
gation, further examination of the appropriate dose, frequency 
of irrigation, and duration of treatment is needed, along with as-
sessment of the safety of its long-term use.
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