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ABSTRACT (THAI) 

 

 อรอษุา ทวีวุฒิทรพัย ์: การใส่ยาบูดีโซไนด ์(Budesonide) ลงในวสัดุหา้มเลือดในจมกูมีประโยชนเ์พิ่มเติม
หรือไม่ในการผ่าตดัไซนสัดว้ยกลอ้งเอ็นโดสโคปและมีการใหย้าสเตียรอยดช์นิดรบัประทานรว่มดว้ย. ( Is 
Add-On Budesonide-Impregnated Nasal Dressing Useful Following Endoscopic Sinus Surgery 
With Perioperative Oral Steroid?) อ.ท่ีปรกึษาหลกั : รศ. นพ.ทรงกลด เอี่ยมจตรุภทัร 

  
ถึงแมจ้ะมีการใชย้าสเตียรอยดช์นิดรบัประทานและชนิดเฉพาะท่ีในจมกูหลังการผ่าตัดไซนัสดว้ยวิธีการ

ส่องกลอ้งแลว้ ผูป่้วยส่วนหน่ึงยงัคงมีผลลัพธ์หลงัการผ่าตัดท่ีไม่น่าพึงพอใจ  จากการศึกษาท่ีผ่านมาแสดงใหเ้ห็นว่า
วสัดหุา้มเลือดในจมกูท่ีชุ่มดว้ยยาสเตียรอยดส์ามารถช่วยท าให้ผลลพัธข์องการผ่าตดัดีขึน้ ในทางปฏิบตัิมีการใชย้าบูดี
โซไนดใ์ส่ลงในวสัดุหา้มเลือดร่วมกับการใหย้าสเตียรอยดช์นิดรบัประทานก่อนและหลงัผ่าตดั  แต่ยงัไม่มีการศึกษาว่า
การใชว้ัสดุหา้มเลือดท่ีชุ่มดว้ยยาบูดีโซไนดนี์ไ้ดป้ระโยชนเ์พิ่มเติมหรือไม่  การวิจัยครัง้นีม้ีวัตถุประสงคเ์พื่อประเมิน
ประโยชนเ์พิ่มเติมของการใส่ยาบูดีโซไนดล์งในวัสดุหา้มเลือดในจมูกต่อการอักเสบของเยื่อบุผิวและการสมานของ
บาดแผลหลงัจากการผ่าตดัไซนสัดว้ยวิธีการส่องกลอ้งและมีการใหย้าสเตียรอยดช์นิดรบัประทานรว่มดว้ย ด าเนินการ
วิจัยโดยใชรู้ปแบบการทดลองแบบสุ่มภายในคนเดียวกันและมีกลุ่มควบคุม มีการอ าพรางสองฝ่าย ท่ีโรงพยาบาล
จฬุาลงกรณ ์ประชากรกลุ่มตวัอย่างคือ ผูป่้วยไซนัสอกัเสบเรือ้รงัชนิดมีริดสีดวงจมกูท่ีไดร้บัการผ่าตดัไซนัสทัง้สองขา้ง
ด้วยวิธีการส่องกล้อง จ านวน 18 คน โดยในตอนท้ายของการผ่าตัดผู้ป่วยแต่ละราย  ข้างหน่ึงของโพรงเอ็ธมอยด ์
(ethmoid cavity) และช่องหลืบกลาง (middle meatus) จะได้รบัโฟมโพลียูรีเทนท่ีชุบด้วยสารละลายบูดีโซไนด์ 2 
มิลลิลิตร (0.5 มิลลิกรมั/ 2 มิลลิลิตร) (ดา้นบูดีโซไนด)์ ในขณะท่ีจมูกอีกขา้งไดร้บัโฟมโพลียูรีเทนชุบดว้ยน า้เกลือ  2 
มิลลิลิตร (ดา้นควบคุม) ยาท่ีใหห้ลงัผ่าตดัประกอบดว้ยยาปฏิชีวนะและยาสเตียรอยดช์นิดรบัประทาน  การลา้งจมูก
ดว้ยยาบูดีโซไนด  ์ผลลัพธ์หลักคือ การอักเสบของเยื่อบุผิวและการสมานของบาดแผลท่ีสปัดาหท่ี์  2 และ 4 หลังการ
ผ่าตัด ประเมินโดยใช้คะแนน  Perioperative Sinus Endoscopy (POSE) จากผู้ประเมินเพียงคนเดียวซึ่งไม่ทราบ
ล าดบัการสุ่ม ผลการศึกษาคือ รูจมกูทัง้หมด 36 ขา้ง ไดร้บัการสุ่มแบ่งออกเป็น 2 กลุ่ม คือ ดา้นบูดีโซไนด ์18 ขา้งและ
ดา้นควบคุม 18 ขา้ง คะแนนการตรวจเอกซเรยค์อมพิวเตอรก์่อนผ่าตดัไม่แสดงความแตกต่างอย่างมีนยัส าคญัระหว่าง
ดา้น การศกึษาแสดงใหเ้ห็นว่าไม่พบความแตกต่างอย่างมีนัยส าคญัในคะแนน POSE ระหว่างดา้นบดูีโซไนดแ์ละดา้น
ควบคุมท่ีสัปดาห์ท่ี 2 และ 4 หลังการผ่าตัด การวิจัยนีส้รุปได้ว่า การใส่ยาบูดีโซไนดล์งในโฟมโพลียูรีเทนไม่ได้ให้
ประโยชนเ์พิ่มเติมเก่ียวกับการอักเสบของเยื่อบุผิวและการสมานของบาดแผลในผู้ป่วยท่ีไดร้บัการผ่าตัดไซนัสด้วย
วิธีการส่องกลอ้งและไดร้บัยาสเตียรอยดช์นิดรบัประทานรว่มดว้ยหลงัผ่าตดั 
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ABSTRACT (ENGLISH) # # 5974659030 : MAJOR CLINICAL SCIENCES 

KEYWORD: chronic rhinosinusitis, nasal polyps, nasal dressing/packing, budesonide, endoscopic 
sinus surgery 

 Onusa Taweewuthisub : Is Add-On Budesonide-Impregnated Nasal Dressing Useful Following 
Endoscopic Sinus Surgery With Perioperative Oral Steroid?. Advisor: Assoc. Prof. SONGKLOT 
AEUMJATURAPAT, M.D. 

  
Some chronic rhinosinusitis with nasal polyps patients undergoing endoscopic sinus surgery 

(ESS) have unfavorable results despite proper postoperative treatments including oral and topical 
steroids. Steroid-impregnated absorbable nasal dressing has been shown to improve outcomes of the 
surgery. In some clinical practices, budesonide-impregnated nasal dressing is used together with 
perioperative oral steroid but the additional benefits of it are still unknown. This study aims to determine 
whether budesonide-impregnated nasal dressing had any benefits following ESS when a short course of 
oral steroid was given in perioperative period. This is a prospective, double-blinded, within person 
randomized, placebo-controlled study conducted in tertiary care hospital. Eighteen consecutive patients 
(36 nostrils) with chronic rhinosinusitis with nasal polyps who underwent bilateral ESS were enrolled. At 
the end of surgery for each patient, one side of the ethmoid cavity and middle meatus was randomly 
given polyurethane foam soaked with 2 mL of budesonide inhalation solution (0.5 mg/ 2 mL) (budesonide 
side), while the contralateral side received 2 mL of normal saline-soaked polyurethane foam (control side). 
Postoperative care included oral antibiotics, a short course of oral steroid and budesonide nasal 
irrigations. Single assessor who was blinded to the randomization allocation evaluated mucosal 
inflammation and wound healing at 2 and 4 weeks after surgery using Perioperative Sinus Endoscopy 
(POSE) score. Results revealed a total of 36 nostrils were randomized into two groups: 18 to budesonide 
side and 18 to control side. All of them were analyzed. The preoperative Lund-Mackay computed 
tomography score did not show a significant difference between groups. There was no significant 
difference in POSE score between budesonide and control sides at 2 and 4 weeks after surgery. 
Budesonide-impregnated polyurethane foam did not provide additional benefits on mucosal inflammation 
and wound healing in the patients who underwent ESS and received a short course of oral steroid 
perioperatively. 
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 CHAPTER I 
INTRODUCTION 

Background and Rationale 

 Chronic rhinosinusitis with nasal polyps (CRSwNP) is a chronic inflammation 

involving nasal and paranasal sinuses mucosa which forms inflammatory masses (nasal 

polyps) leading to nasal obstruction, rhinorrhea, posterior nasal drip, loss or reduced 

sense of smell, facial pain, headache, and affecting quality of life.(1) The prevalence of 

CRSwNP in general population was estimated between 1%-4%.(2)In Asia, the reported 

prevalence was 1.1% in China(3) and 2.5% in Korea(4). Most cases of CRSwNP are 

idiopathic and the exact aetiology remains unknown, but it may be associated with 

several conditions including aspirin-exacerbated respiratory disease (AERD), asthma, 

cystic fibrosis, Churg-Strauss syndrome, allergic fungal rhinosinusitis and primary ciliary 

dyskinesia.   

Topical intranasal corticosteroids sprays are standard first-line therapy for 

CRSwNP according to the European position paper on rhinosinusitis and nasal polyps 

2012 (EPOS 2012) guidelines(5) and also International Consensus Statement on Allergy 

and Rhinology: Rhinosinusitis (ICAR:RS).(6) When patients do not response to maximal 

medical therapy, endoscopic sinus surgery (ESS) is indicated. Despite many advance 

surgical techniques and equipment, postoperative mucosal inflammation continues to 

occur. This lead to poor surgical outcomes such as poor mucosal healing, 

synechiae/scarring with subsequent middle turbinate lateralization, ostium stenosis, 

polyp recurrence and finally ending up with revision surgery.(7) Therefore, reducing 

mucosal inflammation is one of the essential goals in the early stages after surgery.(8)  

Postoperative medications for treating and preventing mucosal inflammation 

include corticosteroids in either topical or systemic forms. Systemic corticosteroids are 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 12 

not recommended for long-term use as it associates with serious adverse events such 

as gastrointestinal bleeding, bone fracture, secondary hypertension, cataract and 

adrenal insufficiency.(9) Topical intranasal corticosteroid sprays are standard first-line 

therapy used to control postoperative mucosal inflammation(6), but this steroid delivery 

method may not provide  adequate drug reach to the affected sinus mucosa even after 

ESS.(10, 11) 

To improve local steroid delivery to the sinus mucosa during early postoperative 

period, off-label steroid-impregnated nasal dressings have been studied to evaluate the 

effectiveness and outcomes.(12-18) In theory, these would allow for prolonged, high 

concentration and direct contact of topical steroids to the sinus mucosa. In the previous 

studies showed that triamcinolone-impregnated absorbable nasal dressings could offer 

promising results over nonsteroidal dressing in reducing postoperative sinonasal 

inflammation and improving mucosal healing.(12-16) But the other 2 studies(17, 18) did not 

show benefits. However, systemic effects of triamcinolone-impregnated absorbable 

nasal dressings have been reported.(19)  When considering the systemic bioavailability 

among intranasal corticosteroids, triamcinolone has higher systemic bioavailability than 

other steroids including budesonide.(20)   

Budesonide is a potent glucocorticoid that is used for inflammatory diseases in 

nose, lungs, and gastrointestinal tract. For the nose diseases, budesonide nasal spray is 

indicated in the treatment of allergic rhinitis(21) and nasal polyps.(22, 23) Budesonide is also 

available in an inhalation suspension solution that has been used as a nebulized inhaled 

corticosteroid for maintenance treatment of asthma.(24)   

In recent years, there have been emerging trends in off-label use of budesonide 

inhalation suspension as topical agent delivered to the paranasal sinuses. Several 

studies evaluating budesonide nasal irrigations following ESS have presented clinical 

benefits in chronic rhinosinusitis patients.(25-27) Budesonide transnasal nebulization could 
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also significantly improve symptoms and reduce polyp size in patients with eosinophilic 

chronic rhinosinusitis with nasal polyps.(28) Therefore, budesonide inhalation suspension 

could be effective in reducing mucosal inflammation in the sinonasal area and provide 

benefits in patients with chronic rhinosinusitis. Moreover, budesonide shows better drug 

profiles than triamcinolone including lower systemic bioavailability and higher relative 

glucocorticoid receptor affinity.(20, 29)  

Although a short course of oral steroid, antibiotics, and steroid nasal irrigations 

are used routinely in our postoperative care treatments, some of patients still have 

unsatisfying outcomes. Therefore, we tried to find out whether budesonide-impregnated 

absorbable nasal dressing which has been used in some clinical practices could have 

any additional benefits despite those treatments.  
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Objectives 

▪ Primary objective 

• To assess additional benefits of budesonide-impregnated absorbable 

nasal dressing on mucosal inflammation and wound healing following 

ESS with perioperative oral steroid  

▪ Secondary objective 

• To assess postoperative infection rates when using budesonide-

impregnated absorbable nasal dressings following ESS 

• To assess the satisfaction to debride the postoperative sinus cavities 

when using budesonide-impregnated absorbable nasal dressings 

following ESS 

Hypothesis 

▪ Primary hypothesis 

• Budesonide-impregnated absorbable nasal dressing will give additional 

effect on reducing mucosal inflammation and enhancing wound healing.  

▪ Secondary hypothesis 

• Budesonide-impregnated absorbable nasal dressing does not increase 

postoperative infection rates.  

•  Using budesonide-impregnated absorbable nasal dressing following 

endoscopic sinus surgery gives more satisfactory to debride the 

postoperative sinus cavities. 

Research Design 

A prospective, double-blinded, within person randomized, placebo-controlled 

study 
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Keywords 

Chronic rhinosinusitis, nasal polyps, nasal dressing/packing, budesonide, 

endoscopic sinus surgery, wound healing, mucosal inflammation



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER II 
LITERATURE REVIEW 

Effectiveness of steroid-impregnated nasal dressings on postoperative outcomes 

Kang et al. (2008)(12) was the first investigator who demonstrated that high dose 

topical corticosteroid therapy as topical gauze soaked with corticosteroid was more 

effective than topical intranasal corticosteroid sprays in preventing recurrent nasal 

polyps. The authors recruited 32 patients with recurrent nasal polyps and underwent 

revision ESS. The patients were divided into 2 groups. Group 1, patients were assigned 

to use intranasal triamcinolone acetonide sprays 2 sniffs/nostril per day for 2 months 

(total triamcinolone dose, 12.3 mg). In group 2, gauze-soaked mixture of 1 mL of 40 

mg/mL aqueous triamcinolone and 1 mL of normal saline was placed in the middle 

meatus for 10 minutes once a week for 2 months (total triamcinolone dose, 320 mg). The 

recurrence of polyps was observed in both groups for 12 months. The results showed 

that recurrence rate was significantly higher in group 1 than in group 2 (44% vs 7.1%). 

Cote and Wright (2010)(13) conducted the first prospective, double-blinded, 

within person randomized, placebo-controlled study to assess the role of steroid-

impregnated absorbable nasal dressing following ESS. Sixteen CRSwNP patients were 

recruited and underwent bilateral ESS. At the end of ESS in each patient, left or right 

sinus cavity was randomised to receive polyurethane foam soaked with 2 mL of 40 

mg/mL triamcinolone-solution, while the contralateral sinus cavity received a 

polyurethane foam soaked with 2 mL of normal saline (the contralateral nasal cavity was 

used as control). After the operation, nasal saline irrigations and intranasal steroid 

sprays were used per routine. Nasal dressings remained in the sinus cavities until 

removed at the first follow-up visit. Lund-Kennedy score and Perioperative Sinus 
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Endoscopy (POSE) score were used to assess wound healing at postoperative days 7, 

14, 28 and at 3 and 6 months. The study demonstrated statistically significant 

differences between groups in both scores at day 7, 14 and at 3, 6 months. These 

suggested triamcinolone-impregnated nasal dressing could provide improvement in 

wound healing from early postoperative period up to 6 months. 

Later, Rudmik, Mace, and Mechor (2012)(18) used different corticosteroid and 

nasal dressing material. This randomized, double-blind, placebo-controlled study 

evaluated a dexamethasone carboxymethylcellulose (CMC) middle meatal spacer on 

endoscopic outcomes following ESS for chronic rhinosinusitis without nasal polyps 

(CRSsNP). Thirty-six CRSsNP patients who underwent ESS were enrolled and 

randomized equally into either treatment arm [CMC with dexamethasone mixture (4 mL 

of dexamethasone (4 mg/mL) + 4 mL of sterile water)] or placebo arm [CMC with 

placebo mixture (8 mL of sterile water)]. Therapeutic outcomes using Lund-Kennedy 

scoring system were evaluated at 1 week, 4 week, and 3 months. The result 

demonstrated that a dexamethasone CMC middle meatal spacer did not improve 

endoscopic outcomes in the early postoperative period following ESS. The possible 

reasons for the lack of endoscopic improvement as discussed by the authors were 

either saline irrigations on the first postoperative day might wash out the dexamethasone 

CMC mixture and reduce the efficacy of topical steroid therapy or a short-course of 

perioperative systemic steroid (prednisolone 30 mg daily starting 1 week before surgery, 

which was tapered off over 10 days after surgery) which might have masked the efficacy 

of the dexamethasone CMC mixture. 

 Dautremont, Mechor, and Rudmik (2014)(15) evaluated the role of immediate 

postoperative systemic corticosteroid therapy when a middle meatal steroid-eluting 

spacer was used in CRSwNP patients following ESS. They conducted a randomized, 
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double-blind, placebo-controlled trial. Thirty-six patients were randomised equally into 

either intervention or control group. Both groups received preoperative prednisolone (30 

mg once daily) and oral antibiotic for 7 days. In intervention group, patients received 

both postoperative prednisolone therapy (30 mg once daily for 7 days) starting on the 

first day after ESS and polyurethane foam soaking with 2 mL of triamcinolone (40 

mg/mL) placing in both sides of the ethmoid cavities, while patients in the control group 

received placebo medication and the similar triamcinolone-soaked polyurethane foam 

placing in the ethmoid cavities. Endoscopic grading using the validated 20-point Lund-

Kennedy endoscopic scoring system were collected at 1 week, 3 weeks, and 2 months 

postoperatively. Both intervention and control groups had statistically significant 

improvement in endoscopic grading at postoperative month 2 when comparing to 

baseline. But there were no significant differences between groups at every follow-up 

visits. The authors concluded that a postoperative short course of systemic 

corticosteroids therapy following ESS in CRSwNP may not provide additional benefits 

when steroid-eluting spacer was used. Therefore, duration of perioperative systemic 

corticosteroid therapy in ESS could be reduced to minimize possible adverse effects.  

Bardaranfar et al. (2014)(30) studied the effect of an absorbable gelatin dressing 

impregnated with triamcinolone within the olfactory cleft on polypoid rhinosinusitis smell 

disorders. Sixty CRSwNP patients which underwent ESS were recruited and randomly 

equally divided into the study group and control group. In the study group, gelfoam 

impregnated with 10 mg/mL triamcinolone (unknown quantity) was placed at the 

olfactory cleft between nasal septum and middle turbinate. In the control group, gelfoam 

was soaked with normal saline. Objective olfactory scores were assessed before 2 

weeks and 8 weeks after surgery. The smell function in both groups improved 

throughout the study. However, triamcinolone group had significantly better 
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improvement after 8 weeks and showed 100% complete remission rate comparing to 

77% in the control group. The authors suggested that application of triamcinolone-

impregnated gelfoam at the olfactory cleft could promote the effect of surgical 

intervention in improving olfactory function. Due to short follow-up duration after surgery, 

it was unclear whether the effect of triamcinolone was permanent or not. 

Xu et al. (2016)(16)presented a prospective, randomized, double-blind, and 

placebo-controlled study to compare the effects of triamcinolone and saline-soaked 

polyurethane foam on subjective symptoms, wound healing and olfactory function in 

patients with CRSwNP after undergoing ESS. Patients were randomly assigned to two 

group, triamcinolone group and control group. In triamcinolone group, 1 mL of 10 

mg/mL triamcinolone solution-impregnated polyurethane foam was applied to each side 

of postoperative ethmoid cavity. In control group, polyurethane foam was impregnated 

with 1 mL of normal saline for each side. The nasal packings were removed at 2 weeks 

after surgery. Patients were instructed to use saline irrigations and intranasal 

corticosteroid spray starting from 1 day after the packings were removed. Subjective 

symptoms using Sino-Nasal Outcome Test 20 (SNOT-20) and olfactory function test 

using the Korean Version of the Sniffin’ Stick (KVSS) II test were assessed at 1 and 3 

months after surgery. Wound healing was assessed by using Lund-Kennedy score and 

POSE score at postoperative month 1, 2, and 3. The result showed that patients in 

triamcinolone group had a significant advantage over the control group regarding 

postoperative wound healing up to 2 months postoperatively. However, SNOT-20 for 

quality of life and KVSS II for olfactory function did not show significant difference 

between control group and triamcinolone group postoperatively.  
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Effectiveness of steroid-impregnated nasal dressings on recurrence of nasal polyps 

  Pletcher and Goldberg (2010)(31) thought that topical steroid sprays might not 

provide adequate drug delivery to the sinus mucosa so they tried to assess the role of 

steroid-infused carboxymethylcellulose (CMC) foam as a treatment for recurrence of 

nasal polyposis after ESS. In this prospective cohort study, the authors used a mixture of 

8 mL of CMC foam soaked with 8 mL of triamcinolone acetonide (40 mg/mL) as a 

spacer. Each side of ethmoid cavities of 8 patients with recurrent polyposis after ESS 

was filled with 4 mL of triamcinolone-infused CMC foam. They presented significantly 

improved symptoms and endoscopic outcomes at 1 week and 1 month compared to 

baseline. However, the duration of this beneficial effect was unclear as several patients 

developed recurrent symptoms in the following months (mean 12 weeks). The authors 

suggested repeat treatment might be required for long term clinical efficacy. 

 More, Willen, and Catalano (2011)(14) presented that triamcinolone-impregnated 

polyurethane foam  had comparable efficacy to oral steroids in the management of early 

nasal polyposis after sinus surgery. Patients with CRSwNP who underwent ESS and had 

polypoidal change of middle meatal mucosa on follow-up were assessed. The study 

group received 1 mL of 20 mg/mL triamcinolone-impregnated polyurethane foam placed 

into middle meatus. The control group was treated with oral methylprednisolone starting 

at 24 mg/day and tapered over 6 days. The result revealed that both of study and 

control groups showed significant improvement between baseline, 4-week and 8-week 

on subjective symptoms scores and endoscopic outcomes, but no significant difference 

between the groups. The authors suggested this procedure provided increased 

compliance, safer and effective therapeutic alternative other than systemic 

corticosteroids.  
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Safety of steroid-impregnated nasal dressings 

Hong et al. (2013)(19) demonstrated total dosage of 40 mg of triamcinolone in 

polyurethane foam exhibited significant serum cortisol and osteocalcin suppression at 

postoperative day 1 and 2. There was also a tendency of ACTH and urine cortisol levels 

suppression during the early postoperative period. These systemic side effects were 

gradually recovered within 10 days after the operation. Risk of systemic effects and 

benefits of triamcinolone-impregnated nasal dressing should be balanced in patients 

who systemic steroid absorption could be harmful such as glaucoma, diabetes mellitus, 

and steroid-induced hypersensitivity. 

 Although aforementioned studies showed favourable results of triamcinolone-

impregnated absorbable nasal dressing, no consensus regarding the ideal dosage of 

triamcinolone is available. Also, there is limited data on systemic absorption and 

unknown drug release. According to ICAR:RS(6), drug-eluting nasal dressings, stents 

and spacers may have benefit on reduction in polyposis and adhesions formation. Pain, 

inconvenience, and possible systemic absorption are drawbacks of this intervention. In 

benefit-harm assessment shows preponderance of benefit over harm. Overall, the 

consensus on the recommendations has not been obtained due to limited evidence.  
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Budesonide inhalation suspension using in sinonasal area 

 Budesonide is an anti-inflammatory corticosteroid that used for inflammatory 

diseases respiratory and gastrointestinal tracts. It is available in various pharmaceutical 

formulations such as intranasal spray, inhaler, pill. Budesonide nasal spray is indicated 

in the treatment of allergic rhinitis(21) and nasal polyps.(22, 23) The inhaled form is used for 

treatment of asthma(24), and pill is for treatment of inflammatory bowel disease.(32) 

Topical intranasal corticosteroid sprays are standard treatment and strongly 

recommended by ICAR:RS(6) as one of postoperative intervention after ESS. But the 

effectiveness of these sprays in delivering medications to the postoperative sinus 

cavities is still questionable. Thus, off-label use of respiratory formulation of 

corticosteroid as topical agents delivered to the sinus mucosa is an emerging trend.  

 Budesonide inhalation suspension is indicated for the maintenance treatment of 

asthma and as prophylactic therapy in children 12 months to 8 years of age. (33) It can be 

mixed with normal saline and this mixture is off-label used as high volume and high-

pressure steroid nasal irrigations in postoperative management of chronic rhinosinusitis 

(CRS) patients. It is often prescribed as a 0.5 mg or 1 mg in 2 mL solution mixed in 250 

mL of normal saline and the patients are advised to irrigate their noses with this mixture 

once or twice daily. Some studies(25, 26, 34)presented the effectiveness of this treatment but 

the level of evidence was predominantly level 4. 

 The effectiveness of high volume budesonide nasal irrigations in CRS patients 

was first assessed by Steinke et al. (2009)(34). Eight CRS patients showed an 

improvement in both symptom scores and objective outcomes, include computed 

tomography and endoscopy, after 3 months of treatment They suggested that  adding 

budesonide inhalation suspension to nasal saline irrigations significantly improved sinus 
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symptoms and objective outcomes in CRS patients. However, they did not specify the 

exact volume, quantity, or frequency of budesonide nasal irrigations. 

Later, Snidvongs et al. (2012)(25) demonstrated that high volume budesonide 

nasal irrigations were effective in CRS patients. One hundred and eleven CRS patients 

who received either high volume budesonide 1 mg or betamethasone 1 mg (in 240 mL 

of normal saline) nasal irrigations once daily following ESS for 3 months were evaluated. 

The results showed that all patients improved with both budesonide and betamethasone 

irrigations.  

 Jang et al. (2013)(26) evaluated 60 CRS patients who underwent ESS. All patients 

received postoperative budesonide nasal irrigations (0.5 mg in normal saline 88 mL 

twice daily). In each patient, quality of life and endoscopy scores while using 

budesonide irrigations were compared to when this treatment was stopped for more 

than 1 month. The results demonstrated that there was a significant worsening in quality 

of life but no significant change in endoscopic Lund-Kennedy scores for all patients 

when they did not use budesonide nasal irrigations. 

 In contrast to the study by Rotenberg et al. (2011)(35) published randomized 

control trial (level Ib) evaluating the effectiveness of budesonide nasal irrigations in CRS 

patients with Samter’s Triad who underwent ESS. There are 3 postoperative treatment 

groups included saline irrigation alone, budesonide nasal spray, and budesonide nasal 

irrigations (1 mg in normal saline 240 mL twice daily). The results demonstrated no 

difference in outcomes between groups either disease-specific quality of life or 

endoscopy scores. They concluded that budesonide irrigations did not provide 

additional benefit compared to saline irrigation alone in CRS patients with Samter’s triad. 
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 Rawal et al. (2015)(36) presented the first prospective randomized controlled trial 

comparing normal saline vs normal saline with budesonide irrigations in post-ESS 

patients with CRSwNP. Each group was evaluated by 3 quality of life questionnaires and 

2 olfaction scores. The results showed both normal saline and normal saline plus 

budesonide treatments improved quality of life for post-ESS patients, but both 

interventions did not significantly increased quality of life as compared to each other. 

Olfaction was not significantly improved in both groups. 

A prospective, randomized, double-blind, placebo-controlled study by Wang et 

al. (2015)(28) using 1 mg of buduesonide inhalation suspension in transnasal nebulization 

twice daily for 14 days in CRSwNP patients demonstrated that budesonide transnasal 

nebulization significantly reduced polyp size and improved nasal symptoms compared 

with placebo. This is another study that shows the effectiveness of the off-label use of 

budesonide inhalation suspension in sinonasal area.  

 From the above studies, budesonide inhalation suspension may be effective in 

reducing mucosal inflammation in sinonasal area but there is no consensus regarding its 

efficacy when used topically in this area. More evidence is needed. It is still nonstandard 

and off-label use. According to a review of budesonide nasal irrigations for chronic 

rhinosinusitis by Rudmik (2014)(37), and an evidence-based review on topical therapies 

in the management of CRS by Rudmik et al. (2013)(38), topical steroid irrigations and 

nebulizations had the aggregate quality of evidence at grade C (observational studies). 

This included one level 1b study that demonstrated no benefit in Samter’s triad 

patients(35) and five level 4 studies(25, 26, 34, 39, 40)  suggested it provided clinical benefit. The 

recommendation level was option in cases of CRS. More randomized controlled trials 

are needed to increase the strength of evidence. 
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 For the safety of budesonide inhalation suspension, several studies had 

demonstrated that short-(12-week) and long-term (52-week) treatments with budesonide 

inhalation suspension, using various doses up to 2 mg/day, were safe and well tolerated 

in children with persistent asthma. It did not cause clinically significant in HPA-axis 

suppression in infants and young children. No subcapsular cataracts were reported.(41-45)  
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Comparing pharmacology of inhaled and intranasal corticosteroids 

When comparing intranasal and inhaled budesonide with triamcinolone 

acetonide in pharmacokinetic and pharmacodynamics parameter (20, 29), budesonide has 

higher relative glucocorticoid receptor affinity, lipid solubility, hepatic first-pass 

metabolism, plasma protein binding, clearance rate and lower systemic bioavailability 

than triamcinolone acetonide. These mean that budesonide theoretically has more 

potency and less systemic adverse effects than triamcinolone acetonide. 

 
Figure 1 Pharmacokinetic and Pharmacodynamic Parameters of Inhaled and Intranasal 
Corticosteroids(29) 

 

 
Figure 2 Systemic absorption rates of intranasal corticosteroid(20)



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER III 
MATERIAL AND METHODS 

This study was approved by the Institutional Review Board of the Faculty of 

Medicine, Chulalongkorn University number 237/60. All participants provided written 

informed consent. This study was registered in Thai Clinical Trials Registry 

(TCTR20180323002). 

Participants 

 We recruited consecutive patients with CRSwNP who presented at the 

Endoscopic Nasal and Sinus Surgery Excellence Center, King Chulalongkorn Memorial 

Hospital and scheduled to undergo primary or revision ESS from January 2018 to 

August 2018. Surgical treatment of inferior turbinates and/or septoplasty were allowed.  

The diagnosis of CRSwNP was based on the European Position Paper on Rhinosinusitis 

and Nasal Polyps 2012 (EPOS 2012)(5) defined as: 

• Presence of two or more symptoms, one of which should be either nasal 

blockage/obstruction/congestion or nasal discharge (anterior/posterior nasal 

drip): 

- +/- facial pain/pressure; 

- +/- reduction or loss of smell; 

• For at least 12 weeks; 

• Bilateral, endoscopically visualized polyps in middle meatus  
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Inclusion criteria 

1) Adult 18-65 years old 
2) Persistent symptoms despite using topical nasal corticosteroid sprays at least 

three months 

3) Minimum preoperative Lund-MacKay computed tomography score(46) of six per 

side (Figure 3) and difference of score from each side of the nose were not 

greater than one 

4) Planned surgical intervention required bilateral ESS of all sinuses 

 

Figure 3 Lund-Mackay computed tomography score(46) 

Exclusion criteria 

1) Oral steroid-dependent condition 

2) Corticosteroid intolerance 

3) Immunodeficiency  

4) Diabetes mellitus  

5) History of glaucoma  

6) Allergic fungal rhinosinusitis  

7) Mucociliary disorders 

8) Pregnancy  

9) Unable to give written informed consent  
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Interventions  

Patients underwent a complete otolaryngologic examination including nasal 

endoscopy and CT scan of the paranasal sinuses to confirm the presence of nasal 

polyposis bilaterally. Demographic information and baseline preoperative Lund-MacKay 

computed tomography score of each eligible patient were recorded. Comorbidities of 

asthma and aspirin-exacerbated respiratory disease (AERD) were recorded if 

presented. Asthma was determined if patient used inhaled bronchodilator or 

corticosteroid regularly. AERD was defined as having a history of respiratory reactions to 

aspirin or nonsteroid anti-inflammatory drugs (NSAIDs), presence of nasal polyps and 

asthma. Preoperative medications included oral corticosteroid (prednisolone 20 

mg/day) starting 5 days before surgery and oral antibiotic (amoxicillin-clavulanic acid 1 

g twice daily, or levofloxacin 750 mg once daily for penicillin allergy) starting 7 days 

before surgery. Intranasal steroid sprays were permitted to use. 

 ESS procedures were performed by four surgeons (Assoc. Prof. Songklot 

Aeumjaturapa, Assoc. Prof. Kornkiat Snidvongs, Assoc. Prof. Supinda Chusakul, Asst. 

Prof. Jesada Kanjanaumporn) who specialize in endoscopic sinus and skull base 

surgery. All patients underwent bilateral middle meatal antrostomy, anterior and 

posterior ethmoidectomy, sphenoidotomy and frontal sinusotomy at least Draf IIa. 

 At the end of ESS, the assistant surgeon opened the concealed envelope and 

prepared the nasal dressings based on instructions inside. Firstly, polyurethane foam 

(Nasopore® Forte; Stryker European Operations B.V., Amsterdam, Netherlands) was cut 

in half longitudinally and vertically. One half was soaked with 2 mL of 0.5 mg/2 mL 

budesonide inhalation suspension, as intervention. The other half was soaked with 2 mL 

of normal saline, as control. One side of the nostrils was randomized to receive 

intervention, whereas the contralateral side received control. The assistant surgeon 

placed the prepared nasal dressings in each side of the ethmoid cavities and middle 
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meatus according to the randomization. During these processes, the outcome assessor 

was kept away. The nasal dressings remained in the ethmoid cavities and middle 

meatus until they were removed by suctioning at the first postoperative visit. 

 Postoperative management protocol included oral antibiotics (amoxicillin with 

clavulanic acid 1 g twice daily, or levofloxacin 750 mg once daily for penicillin allergy) 

for 7 days and oral corticosteroid tapered off over 12 days (prednisolone 20 mg/day for 

the first 4 days after surgery, tapered to 10 mg/day for 4 days, and 5 mg/day for another 

days). Nasal irrigations were started at 48 hours after ESS, which consisted of 

budesonide nasal irrigation (2 mL of 1 mg/2 mL budesonide inhalation suspension in 

250 mL saline) in the morning and high volume (250 mL) saline irrigation in the evening. 

All patients underwent in-office endoscopic debridement at postoperative week 1 (day 

6-8), week 2 (day 13-15), and week 4 (day 27-29). 

Polyurethane foam (Nasopore®; Stryker European Operations B.V., Amsterdam, 

Netherlands) is a biologically inert and bioabsorbable nasal dressing for use in the 

sinonasal cavity. It composes of synthetic polyurethane foam and breaks down into 

carbon dioxide, water, and polyamine. Benefits of polyurethane foam include supporting 

tissue healing, preventing adhesion formation, minimizing middle turbinate lateralization 

and providing local hemostasis and no painful traumatic removal.(47) There are three 

kinds of polyurethane foam includes Standard, Forte (firm) and Forte plus (extra firm). In 

King Chulalongkorn Memorial Hospital, we usually use polyurethane foam either 

Standard or Forte type as nasal dressing placed in the ethmoid cavities after ESS in our 

standard practices. In this study, Forte type cut in half longitudinally and vertically to be 

placed in each ethmoid cavity because it is still thick enough to maintain the ethmoid 

cavity space despite being cut in half.  
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Outcomes 

As the primary outcome, mucosal inflammation and wound healing following ESS 

in each side of the sinus cavities were assessed with the validated Perioperative Sinus 

Endoscopy (POSE) scoring system(48) at 2 and 4 weeks after surgery. The details of 

POSE score are shown in Figure 4 and 5. Secondary outcomes were postoperative 

infection rates and satisfaction to debride postoperative sinus cavities. Postoperative 

infection was diagnosed by the presence of frank pus in sinus cavities. Satisfaction to 

debride the postoperative sinus cavities was assessed using 10-cm visual analogue 

scale (VAS) which 0 referring to “not satisfied” and 10 referring to “most satisfied”. All 

assessments were done by the same single outcome assessor who was blinded to 

randomization allocation 

 

Figure 4 Perioperative Sinus Endoscopy (POSE) Score(48) 

                                      Footnotes: MMA= middle meatal antrostomy 
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Figure 5 Scoring Criteria for Perioperative Sinus Endoscopy (POSE) Score(48) 

                    Footnotes: MT= middle turbinate, MMA= middle meatal antrostomy 

Sample size  

Sample size was calculated using G*Power software based on repeated 

measures, within factors analysis of variance (ANOVA) statistical test with estimated 

medium effect size of 0.25, an alpha of 5%, a power of 80%, correlation among 

repeated measures of 0.8, two groups (budesonide and control groups) and two 

measurements (postoperative week 2 and 4). Initial calculated sample size was 16 

patients (32 nostrils) with an assumption of 15% potential dropout, therefore final sample 

size was 18 patients (36 nostrils).  

Randomization 

Research staff at the Rhinology Clinic generated randomization sequences 

using simple randomization method. This was achieved by computer-generated random 

number from http://www.randomizer.org, which assigned either left or right nostril as 

intervention and contralateral nostril as control. For example, research staff divided the 

patients into two groups. By assigning group 1, the right nostril received intervention 

while the left nostril received control. Group 2, the right nostril received control, while the 
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left nostril received intervention. From the above website, research staff put number of 

sets (e.g., 5 sets), numbers per set (i.e., 18 patients), number range (i.e., group 1 and 

2). The result would be like this: 

Set #1: 1, 1, 1, 2, 2, 1, 1, 2, 2, 1, 2, 2, 1, 2, 2, 2, 1, 2 

  Set #2: 2, 1, 2, 1, 2, 1, 1, 2, 1, 2, 2, 2, 2, 1, 2, 2, 1, 2 

  Set #3: 2, 1, 2, 1, 2, 2, 1, 2, 2, 1, 2, 2, 1, 1, 1, 1, 1, 1 

  Set #4: 1, 2, 2, 2, 1, 1, 1, 1, 2, 2, 1, 1, 2, 1, 2, 1, 1, 1 

  Set #5: 1, 2, 1, 1, 1, 1, 1, 2, 2, 2, 1, 2, 2, 1, 1, 2, 2, 2 

Then one of these sets would be randomly chosen to be used in this study by 

drawing lots. If set #2 was chosen, the first patient was assigned to group 2, the second 

patient was assigned to group 1, the third patient was assigned to group 2, and so on. 

The result of allocation for each patient was recorded and concealed in the envelope 

until revealed in the operating room at the end of the surgery. Research staff kept the 

assignment results confidential until all the postoperative data were collected. 

Statistical methods 

As patients served as their own controls and each nostril was assessed two 
times (at postoperative week 2 and 4), two-way repeated measures analysis of variance 
(ANOVA) was used to compare both POSE score and VAS of satisfaction to debride 
between treatment and control sides. All statistical analyses were performed using SPSS 
version 22. P value < 0.05 was considered statistically significant. 

 
 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER IV 
RESULTS 

Twenty-four consecutive eligible patients were recruited. Six of them were 

excluded: three were immunocompromised patients, two aged > 65 years, and one had 

preoperative Lund-McKay computed tomography score less than six in one side of the 

nose. Therefore, a total of 18 CRSwNP patients were enrolled in the study. Demographic 

characteristics are shown in Table 1. All patients completed the 4-week follow-up 

period. No perioperative complications and adverse side effects occurred. Preoperative 

Lund-Mackay CT score of budesonide and control groups were 10.00 ± 2.00 and 9.89 ± 

1.71, respectively and did not show significant difference (p=0.58). 

 

Participant characteristics (n=18) 
n (%) 

unless otherwise specified 
Mean age, year (range) 45.6 (20-64) 
Male 13 (72.2) 
Comorbidities  
     Asthma 6 (33.3) 
     Aspirin-exacerbated respiratory disease (AERD) 3 (16.7) 
 No. of prior bilateral ESS  
     0 13 (72.2) 
     ≥1 5 (27.8) 

Table 1 Demographic Characteristics 
Footnotes: AERD= aspirin-exacerbated respiratory disease, ESS= endoscopic sinus surgery 

Mean POSE score of budesonide side did not show a statistically significant 

difference compared to control side at both postoperative week 2 and 4 (p=0.23 and 

0.58, respectively). However, both sides had a significant improvement of POSE score 

over time (p=0.017, 0.016). The results of VAS for debridement were similar to POSE 
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score except for a better score in the control side at 2 weeks after surgery (p=0.013) 

(Table 2). 

 

 

Figure 6 Consolidated Standards of Reporting Trials flow diagram 
                            Footnotes: NSS= normal saline 

 

  Week 2 Week 4 p 

POSE score 
  Mean (SD) 
 

Budesonide  7.06 (2.60) 5.11 (3.61) 0.017* 
Control 6.33 (2.42) 4.67 (3.85) 0.016* 
P Value 0.23 0.58  
Mean difference  
(95% CI) 

0.72  
(-0.49 to 1.94) 

0.44 
(-1.21 to 2.10) 

 

VAS 
Mean (SD) 

Budesonide 7.08 (1.78) 7.89 (1.66) 0.007* 
Control 7.48 (1.86) 8.11 (1.63) 0.034* 
P Value 0.013* 0.436  
Mean difference  
(95% CI) 

0.39 
(0.09 to 0.69) 

0.22 
(-0.36 to 0.79) 

 

Table 2 POSE score and VAS for debridement at postoperative week 2 and 4 
Footnotes: POSE= perioperative sinus endoscopy, VAS= visual analogue scale, CI= confidence 

interval, SD= standard deviation, * Significant at p < 0.05  

Patients assessed for eligibility (n=24)

Randomized into budesonide and saline groups 

(n=18)  

One side of ethmoid sinus and 

middle meatus received 

polyurethane foam soaked with 2 

mL of budesonide (n=18)

Contralateral side received   

polyurethane foam soaked with 

2 mL of NSS (n=18)

Excluded for not meeting 

inclusion criteria (n=6)

Enrollment

Allocation

Analyzed

computer-generated random number

Recruitment

At 2, 4 weeks postoperation

1, 2, and 4 weeks

Loss to follow-up (n=0)

Discontinued intervention (n=0)

1, 2, and 4 weeks

Loss to follow-up (n=0)

Discontinued intervention (n=0)

Follow-up

Analyzed (n=18) Analyzed (n=18)
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According to the two-way repeated measures ANOVA, two factors that could 

affect POSE score were treatment (budesonide vs control) and follow-up time after 

surgery. Table 3 demonstrates the effects of these two factors on each outcome and the 

interaction between the two factors. For the effect of treatment factor, there was no 

overall statistically significant difference in POSE score between budesonide and control 

sides in the 4-week study period (p= 0.3). When the effect of treatment factor was not 

considered, the effect of follow-up time after surgery showed a statistically significant 

difference in POSE score between postoperative week 2 and 4 (p=0.004). On average, 

the mean difference was 1.81 (95% CI, 0.68 to 2.93). In addition, there was no 

statistically significant two-way interaction between treatment factor and follow-up time 

factor (p=0.745). The effects of these two factors on outcomes were not dependent on 

each other. The analysis of VAS for debridement shows similar findings (Table 3). 

 

Outcome                             Factor Mean 
difference 

95% CI p  

POSE score Treatment (budesonide vs control) 
Time (2 wk. vs 4 wk.) 
Treatment X Time 

0.58 
1.81 

-0.57 to 1.74 
0.68 to 2.93 

0.3 
0.004* 
0.745 

VAS Treatment (budesonide vs control) 
Time (2 wk. vs 4 wk.) 
Treatment X Time 

0.31 
0.72 

-0.10 to 0.71 
0.19 to 1.25 

0.13 
0.01* 
0.39 

Table 3 Effect of factors on outcomes and interaction between factors 
Footnotes: POSE= perioperative sinus endoscopy, VAS= visual analogue scale, CI= confidence 

interval, wk.= week, * Significant at p < 0.05



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER V 
DISCUSSION AND CONCLUSION 

Synopsis 

 In the present study, we evaluated the additional benefits of budesonide-

impregnated absorbable nasal dressings (polyurethane foam) on mucosal inflammation 

and wound healing within 4 weeks following ESS in CRSwNP patients. Our results 

demonstrated that it could not provide additional benefit when a short course of oral 

steroid was combined in perioperative care. The only factor that obviously affected 

study outcomes was the period of time after surgery. Usually, the degree of inflammation 

in the postoperative sinus cavities are gradually decreased over time. Therefore, it was 

not surprising that the POSE score at 4 weeks after surgery were significantly lower than 

the score at postoperative week 2 in both budesonide and control sides. Satisfaction to 

debride the postoperative sinus cavities using 10 cm-VAS had almost similar outcomes. 

Although the results revealed that the control sides had significantly higher VAS 

compared with the budesonide sides (mean difference 0.39; 95% CI 0.09 to 0.69, p= 

0.013), the difference might be too small to affect the clinical outcome. From our 

experiences, a difference in VAS for satisfaction to debride the sinus cavities of at least 

1 is considered to be clinically meaningful. Postoperative infection was not found in both 

sides. 

Comparisons with other studies 

 Until now, there are several prospective, randomised, placebo-controlled 

studies(13, 16, 49-52) that have evaluated the role of off-label steroid-impregnated nasal 

dressings following ESS in CRSwNP patients. Various kinds of steroids and nasal 

dressings have been used including triamcinolone, mometasone furoate, 

dexamethasone, betamethasone; polyurethane foam, chitosan gel, calcium alginate and 
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carboxymethylcellulose foam. All of them demonstrated that steroid-impregnated nasal 

dressings showed statistically significant improvement of postoperative endoscopy 

scores compared with normal saline-soaked nasal dressings. However, the differences 

were quite small. Of these studies, four studies(13, 49-51) reported the differences of POSE 

score between treatment and control groups ranging between 1.3 to 3 from total score 

of 20; the other study(52) reported the difference of 0.39 from total score of 6 in Lund-

Kennedy endoscopy score. Also, these studies showed inconsistent results regarding 

time after surgery at which steroid-impregnated nasal dressings had significantly 

affected postoperative sinus cavities. Three studies(49, 50, 52) demonstrated the significant 

results occurred at only one visit of 3, 4, and 4 follow-up visits respectively 

(postoperative day 14, week 8, and day 90), but there was no significant difference at 

the earlier follow-up visit. This was questionable because steroid-impregnated nasal 

dressing was supposed to be the most effective in the early postoperative period during 

which the steroid in nasal dressing remained concentrated and the nasal dressing had 

not been totally suctioned out of sinus cavities. Whereas other studies presented 

significant results at multiple follow-up visits varying between 7 days to 6 months.(13, 16, 51) 

 There are a few possible explanations why our study showed different results. 

First, our patients had more extensive disease as shown by higher preoperative CT 

score (10 of 12 vs 7.5-9.6 of 12). Six of 18 patients had asthma and three of them had 

AERD as comorbidity. These factors associate with poor surgical outcomes.(5)Secondly, 

two important factors that could affect the results were early nasal irrigation that were 

started on postoperative day 2 and perioperative short course of oral steroid. We 

accepted that early nasal irrigation may dilute or washed out budesonide in the nasal 

dressing and oral steroid could mask the effect of budesonide-impregnated nasal 

dressing on the sinus mucosa. However, the purpose of this study is to specifically 

assess the benefit of budesonide-impregnated nasal dressing when was used as an 
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add-on treatment in addition to our routine standard protocol of perioperative and 

postoperative care. Only one study(50) of the previously mentioned studies used low-

dose oral methylprednisolone tapered in 3 weeks in postoperative management. The 

result did not show significant differences in POSE score between triamcinolone and 

saline groups at 1 and 4 weeks after surgery, but a significant difference was found at 8 

weeks after surgery. These results were consistent with our results. However, we thought 

it was difficult to conclude that the treatment effect observed at 8 weeks after ESS were 

solely from triamcinolone-impregnated nasal dressing. Lastly, the doses of topical 

steroid may be one of the factors that affect the outcomes. From prior studies(13, 50), the 

total amount of triamcinolone in one-side nasal dressing (80 mg) was very high 

compared to the conventional doses of intranasal triamcinolone spray approved to treat 

allergic rhinitis (110 mcg per nostril per day)(53). As well as the study from Zhao et al.(51) 

showed that higher doses of mometasone furoate gave better endoscopic scores (1400 

mcg vs 2800 mcg). However, these amounts were higher than the approved doses used 

to treat nasal polyps (200 mcg per nostril per day)(54). Budesonide used in this study is in 

inhalation suspension formulation containing 0.5 mg (500 mcg) total budesonide 

compared to the recommended doses for treatment and prevention of nasal polyps, 

which is 256 mcg per nostril per day(55). When considering the doses of topical steroid 

used in previous studies, 0.5 mg of budesonide may not be sufficient to make a 

difference.  

Unlike commercial bioabsorbable steroid-eluting sinus stent/implant that 

gradually release mometasone furoate to the sinus mucosa over a certain period of time, 

the stability and duration of action of budesonide in absorbable nasal dressing have not 

been evaluated. The optimal dosage of the drug to achieve clinical benefits using this 

method of delivery remains to be assessed.  
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Strengths and limitations of the study 

 This was the first prospective, double-blind, randomized, placebo-controlled 

study of budesonide-impregnated absorbable nasal dressing used in ESS. We used 

within person randomised design which comparisons between interventions are within 

people. Interindividual variability can be decreased.  

Due to the limited number of patients though, it was difficult to perform subgroup 

analysis according to underlying or severity of diseases such as AERD, revision cases, 

nasal polyps endotypes that may affect results of the study. The trends of outcomes in 

this subpopulation were unclear and inconsistent. The follow-up times were relatively 

short as healing of the sinus cavities takes at least 12 weeks. The reason why we did not 

follow the patients after 4 weeks because budesonide-impregnated polyurethane foam 

was partially suctioned from the sinus cavities at the first postoperative visit (1 week) 

and then was nearly completely dissolved within 2 weeks, so we expected that its 

impact would not persist more than 4 weeks. Results over longer follow-up period were 

likely to be confounded by other factors. 

Despite lack of benefits in patients receiving concomitant perioperative systemic 

steroid as presented in this study, it is interesting that budesonide-impregnated nasal 

dressing may be useful in patients who are unsuitable for systemic steroid, such as 

immunocompromised host. The appropriate doses of budesonide have not been 

proven. Therefore, further study is required. 

 

Conclusion and Clinical Applicability  

 Budesonide-impregnated polyurethane foam did not provide additional benefit in 

reducing mucosal inflammation and improving wound healing following ESS when a 

short course of oral steroid was combined in perioperative management.
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