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TITLE OF STUDY: 
 

Efficacy of budesonide nasal irrigation in comparison to normal saline nasal irrigation in post-

operative management of endoscopic sinus surgery – a double blinded randomized control study 
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ABSTRACT: 
 

BACKGROUND : 

Nasal irrigation with normal saline and topical steroid spray form the mainstay of treatment in 

post endoscopic sinus surgery patients. However nasal sprays may not deliver optimum dosage 

of drug to the paranasal sinus mucosae. Budesonide nasal irrigation solves this problem by 

delivering drugs in a high volume high pressure system. 

 

TRIAL DESIGN: 

Double blinded randomized control trial. 

 

METHODS : 

88 patients were recruited and randomized into 2 groups of 44 each. One arm received normal 

saline nasal irrigation. The other arm received budesonide nasal irrigation (0.5mg in 200ml) 

twice daily. Both groups received steroid nasal spray as a part of standard care. Patients were 

followed up at 2 weeks post-op and 3 months post-op and on each visit SNOT 22 and Lund 

Kennedy Endoscopic scores were assessed. 
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RESULTS: 

The mean scores in the first visit was SNOT22 : 30.98+2.93 vs 26.64+2.32 (p<0.0001) and 

LKES : 4.53+0.76 vs 4.08+0.78 (p=0.0034) in the saline and budesonide groups respectively. 

The mean scores in the second visit was SNOT 22 : 17.63+4.92 vs 11.47+4.04 (p<0.0001) and 

LKES : 2.61+1.03 vs 1.50+1.01 (p<0.0001) in the saline and budesonide groups respectively. 

Thus budesonide arm had statistically significantly better scores when compared to normal saline 

group. 

 

CONCLUSION: 

Budesonide nasal irrigation with positive pressure high volume device was found to have better 

efficacy when compared to normal saline irrigation. Budesonide nasal irrigation may be used in 

the post-operative management of endoscopic sinus surgery patients. 
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INTRODUCTION: 
 

a. Scientific background and rationale behind study: 
 

Endoscopic sinus surgery is a common nasal surgical procedure performed for many 

nasal pathologies. Standard post-operative care of patients includes nasal irrigation with 

normal saline and steroid nasal spray for clearing collected clotted blood and crusts that 

accumulate as result of dried secretions. Role of Budesonide as adjunct in nasal irrigation 

has been studied by a few authors which has not been compared to the current use of 

normal saline alone, especially in Indian population. Consecutive patients undergoing 

endoscopic sinus surgery would be recruited after informed consent and each patient 

randomly allotted to one of the groups for the use of the post op nasal irrigation solution.  

              

The patient on routine follow-up at 2 weeks and 3 months post operatively will undergo a 

nasal endoscopic cleaning and examination.  Lund Kennedy scoring system, an objective 

evaluation is scored by the primary Investigator and patient answers questionnaire SNOT 

22 score which evaluates the subjective outcome.  

 

 

 



  

5 
 

b. Specific objectives: 
 

To compare the efficacy of normal saline nasal irrigation and budesonide nasal irrigation in 

patients who have undergone endoscopic sinus surgery subjectively and objectively - 

Subjectively using the SNOT 22 score and objectively using the Lund Kennedy endoscopic 

score. 
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REVIEW OF LITERATURE : 
 

OVERVIEW : 
 

Endoscopic sinus surgery is a nasal surgical procedure performed for a variety of disease 

conditions which includes  

• Chronic sinusitis refractory not responding to medical management 

• Nasal polyposis 

• Antrochoanal polyp 

• Sinus mucoceles 

• Excision of selected tumors as part of expanded approaches 

• Cerebrospinal fluid (CSF) leak closure 

• Optic nerve decompression 

• Dacryocystorhinostomy (DCR) 

 

The rates of endoscopic sinus surgery as compared to external approach is increasing and 

in 2006,the rates of endoscopic sinus surgery was 0.92 per 1000 Medicare 

beneficiaries(1) 
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CURRENT PRACTICE:  

The treatment options after endoscopic sinus surgery include topical and systemic 

therapies. Topical forms  includes steroids, nasal irrigation, which may be saline or 

steroid (budesonide, fluticasone, mometasone) and topical antibiotics(2). Normal saline 

nasal irrigation and topical steroid sprays form the mainstay of treatment in post 

endoscopic sinus surgery management.  

 Use of Budesonide  in various forms such as powder, aqueous nasal spray or more 

recently, as budesonide respules in normal saline, as irrigation(2) with high volume high 

pressure devices like squeeze bottles is found to be more effective(3). 

PROPOSED TREATMENT : 

The current study proposes to combine the aqueous form of budesonide in the nasal saline 

irrigation so as to help in decreasing local inflammation and help in early would healing and 

better patient outcomes in terms of symptom relief. The evidence regarding budesonide nasal 

irrigation is mainly level 4 with one RCT with level I b evidence. All studies have demonstrated 

the effectiveness of budesonide nasal irrigation in controlling disease symptoms. 

The Double blinded RCT done by Rotenberg et al.(4), however had come to a conclusion that 

budesonide nasal irrigation is not more effective than normal saline nasal irrigation. But this 

study was done in a subset of patients with Sampter’s triad and not patients having other 

conditions. Also there are no studies in the Indian population that have studied about the 

proposed intervention. 
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  Table of  Budesonide nasal irrigation studies (5) 

Study Year Study Design LOE 
Sample 

Size 

Budesonide Irrigation 

Protocol 
Conclusion 

Steinke et 

al. (6) 
2009 

Prospective - 

Pilot 
4 8 

High-vol. budesonide 

irrigation x 3 months. 

Did not specify exact 

volume, dose, or 

frequency 

Budesonide may improve 

patient’s symptoms and 

CT and endoscopy scores 

Nader et 

al.(7) 
2010 Retrospective 4 71 

High-vol. budesonide 

irrigation (BID) post 

ESS. 

Did not specify exact 

volume or dose. 

61% of patients had full 

resolution of symptoms; 

Non-responders had higher 

rate of asthma. 

Rotenberg 

et al.(4) 
2011 

RCT 

Double-blind 

Placebo 

controlled 

1b 60 

1) High-vol. 

budesonide irrigation 

(1 mg in 240 ml BID) 

2) Saline irrigation + 

budesonide nasal spray 

3) Saline alone 

Budesonide nasal 

irrigation did not provide 

any additional benefit 

when compared to saline 

irrigation alone 
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Snidvongs 

et al.(8) 
2012 Prospective 4 111 

High-volume 

budesonide irrigation 

(1 mg in 240 ml QD) 

post ESS 

95% of patients had 

improvement with 

budesonide irrigation. 

Patients with high tissue 

eosinophilia had better 

improvement when 

compared to patients with 

low tissue eosinophilia. 

Patients who had ASA 

sensitivity, polyposis, 

asthma had similar 

improvements compared 

to those without. 

Jang et 

al.(9)  
2013 Retrospective 4 60 

High-volume 

budesonide irrigation 

(0.5 mg in 88 mls 

BID) post ESS 

Improvement in disease-

specific quality of life 

parameters with 

budesonide irrigations 

LOE, level of evidence; CT, computed tomography; BID, twice a day; QD, once a day; 

RCT, randomized control trial; QoL, quality of life; ml, milliliter; mg, milligram 

;vol,volume 
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ANATOMY : 
 

NASAL CAVITY :(10) 

The nasal cavity extends anteriorly from the nares posteriorly upto the choanae where 

the nasal cavity communicates with the nasopharynx and inferiorly from the palate to 

the cribriform plate superiorly. The nasal cavity is divided into two by a septum in the 

midline. Each side has a floor, roof, lateral and medial walls. 

 

NASAL SEPTUM:(11) 

The nasal septum consists of an anterior membranous part, cartilaginous part and a bony 

part. The cartilaginous portion is formed by quadrilateral cartilage and upper and lower 

alar cartilages. The bony portion is formed by vomer, perpendicular plate of ethmoid, 

nasal spine of frontal, crest of palatine and rostrum of sphenoid bone.  
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The nasal septum is supplied by the internal and external carotid artery systems(11,12). 

The Little’s area is an area in the anterior part of the septum which is supplied by the 

Keisselbach’s plexus which is formed by anterior ethmoidal artery, septal branch of 

superior labial artery, greater palatine artery and branch of sphenopalatine artery. The 

posterior part of the septum is supplied by the posterior ethmoidal artery. 

The lateral wall of nose is supplied by the anterior and posterior ethmoid arteries, 

branch of facial artery, branches from greater and lesser palatine arteries and branch 

from sphenopalatine artery. 
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Blood supply of septum :
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LATERAL NASAL WALL :(11) 

The lateral nasal wall consists of 3 turbinates – the superior, middle and superior 

turbinate, with supreme turbinate in some cases which enclose spaces lateral to them – 

the inferior, middle and superior meatus respectively. 

The inferior turbinate is a separate bone which encloses the inferior turbinate. The 

nasolacrimal duct opens into the inferior meatus which is guarded by the Hasner’s 

valve(13) 
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MIDDLE MEATUS:(11) 

Middle meatus is the portion of the lateral nasal wall which is enclosed by the middle 

turbinate. The maxillary , frontal and anterior ethmoidal sinuses open into it. The middle 

meatus of the lateral wall is divided by the uncinate process into the anterior and 

posterior fontanelles. The accessory ostium opens in the posterior fontanelle more 

frequently. 

 

ETHMOIDAL INFUNDIBULUM : 

Ethmoidal infundibulum is a 3 dimensional space in the middle meatus that belongs to 

the anterior ethmoid. The configuration of the ethmoidal infundibulum depends on the 

attachment of the uncinate process. If the uncinate attaches laterally to the lamina, then 

the ethmoidal infundibulum ends in a blind alley and the frontal recess and ethmoids 

opens separately. If the uncinate attaches to the skull base superiorly or to the middle 

turbinate medially , then the frontal recess and ethmoids have a common drainage 

pathway.(14) 
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A. Uncinate attaching to lamina   B. Uncinate attaching to skull 

base 

 

 

 

C. Uncinate attaching to middle turbinate 
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HIATUS SEMILUNARIS (Of Grunwald) : (15) 

It is a 2 dimensional structure in the middle meatus lying between the posterior margin of 

uncinate process and anterior part of ethmoidal bulla which leads to the 3 dimensional 

ethmoidal infundibulum. 

 

AGGER NASI : 

It is the anterior most part of the ethmoid and is a crest in the lateral wall anterior to the 

attachment of the middle turbinate. It may be pneumatised. 

 

ETHMOIDAL BULLA : 

Ethmoidal bulla is one of the most constant features of the middle meatus. The space 

between the posterior wall of bulla and basal lamella is called the “retro bullar recess” . 

The space between the roof of ethmoids and bulla is called the “supra-bullar recess”(16) 
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FRONTAL RECESS : 

The frontal sinus ostium presents as an hourglass narrowing which opens into the frontal 

recess. The frontal recess is bounded by: 

Medially : Middle turbinate 

Laterally : Lamina papyracea 

Inferiorly : Depends on attachment of uncinate 

Superiorly : Skull base 

 



  

19 
 

POSTERIOR ETHMOID AND SPHENOID COMPLEX : 

All ethmoid air cells posterior to the basal lamella constitute the posterior ethmoids. It 

opens into the superior meatus. The sphenoids open into the spheno-ethmoidal recess 

which is medial to the middle turbinate. 

 

HISTOLOGY OF THE NASAL CAVITY : 

Majority of the lateral wall is covered with ciliated and non-ciliated columnar respiratory 

epithelium. Each cell has 300-400 microvilli with ciliated cells having 50-100 cilia. The 

cilia have the classical structure of a two central single microtubules with nine peripheral 

doublets. The nasal cavity has abundance of seromucinous glands which produce mucus 

wherein the sinuses have many goblet cells which are responsible for mucus 

production.(17) The area in the roof of nose in the cribriform plate region is covered by 

olfactory epithelium. It consists of receptor cells , supporting cells and basal stem cells. 
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PHYSIOLOGY OF NOSE AND PARANASAL SINUSES : 
 

NASAL CAVITY FUNCTIONS : 

A. HEAT EXCHANGE : 

The inspired air needs to be heated to approximately 31 degree Celsius. Humidification 

of inspired air occurs and ten percent of body heat is lost this way. The temperature of 

expired air is lower than core body temperature and as it passes along the nasal cavity, 

water condenses. Approximately 1/3 of water required to humidify inspired air is 

reclaimed this way.(18) 

B. AIRFLOW : 

The airflow is directed upwards and backwards from the nasal vestibule over the anterior 

part of inferior turbinate, then the airflow splits into two, below and over the middle 

turbinate and then rejoins in the choana. The velocity at the anterior nasal valve is 12-

18m/sec. 

During expiration, the airflow is more turbulent. 

The nose accounts for half of the total airway resistance. This is by two components – 

fixed – due to bone, cartilage, muscles; and variable – due to mucosa. 
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C. NASAL CYCLE : 

Nasal cycle consists of alternate nasal block during air passages. This is as a result of 

vascular activity – which is dependent on the volume of blood in the venous sinusoids. 

Nasal cycle is constant for each person and occurs once every 4-12 hours. 

D. PROTECTION OF LOWER AIRWAY : 

Nose protects the lower airway by removing particles upto 30 micrometer in size as a 

result of vibrissae and cilia. 

 

NASAL SECRETIONS : 

Nasal secretions have 2 constituents – mucus and water. Glycoproteins are produced by 

mucus glands. Water and ions are produced from serous glands and transudate from 

capillary network. 

 

COMPOSITION OF MUCUS : 

a. Water and ions 

b. Glycoprotein : forms 80 percent of dry weight of mucus. They can be acidic 

(sialomucins) or neutral (fucomucins). Glycoproteins give mucus its property of 

viscosity and elasticity. 
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c. Lactoferrin : produced only by nasal mucosa. Prevents growth of bacteria – 

especially staphylococcus and pseudomonas. 

d. Lysozyme : they act only on bacteria without capsule 

e. Anti-Proteases 

f. Complements 

g. Lipids 

h. Immunoglobulins : IgA2 and IgE present in greater quantities. 

 

CILIA : 

Nasal cavity and paranasal sinuses are lined by ciliated columnar respiratory epithelium. 

Each cell can have upto 200 cilia. The cilia ultrastructure is made up of a two single 

central microtubules surrounded by 9 paired tubules. The outer microtubules are linked to 

each other by Nexins and to central tubules by central spokes. The outer microtubules 

also have outer and inner dynein arms which has ATPase activity. 

The ciliary beat frequency is around 7-16 beats per second at body temperature.(18) 

Energy is produced as a result of ATP being converted to ADP as a result of ATPase 

activity. 

Factors which affect ciliary motility includes(19) :  

a. Age – decreases with increasing age ;  

b. Drying of mucosa – reduces ciliary motility ; 
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c. Upper Respiratory tract infection – reduces ; 

d. Temperature – ciliary motility will cease below 10 degree Celsius and above 45 degree 

Celsius ; 

e. Tonicity of solutions : solutions below 0.2% and above 5% causes paralysis ; 

f. Drugs : Acetylcholine increases motility . Adrenaline , Propanalol and 10% Cocaine 

decreases ciliary motility. 

 

NASAL VASCULATURE AND NASAL FUNCTION : 

Changes in airflow are as a result of alterations in blood flow and pooling of blood in 

resistance and capacitance vessels. Arteries and arterioles form the resistance vessels. 

Venules and sinusoids form the capacitance vessels.  
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AUTONOMIC NERVOUS SYSTEM : 

Sympathetic Nervous system : 

It is derived from the lateral horn of the grey matter of T 1-2 spinal cord. Pre-ganglionic 

axons communicate with the sympathetic chain and synapse in the superior cervical 

ganglion. Post ganglionic fibres pass through the sphenopalatine ganglion and supply the 

nasal cavity. 

Noradrenaline is the main neurotransmitter. It causes vasoconstriction. Neuropeptide Y is 

another sympathetic neurotransmitter. 

Parasympathetic Nervous supply : 

It is from the Superior Secretory nucleus in the pons. It then goes via the intermediate 

branch of facial nerve to the geniculate ganglion , then through the greater superficial 

petrosal nerve, deep petrosal nerve and nerve of pterygoid canal to the sphenopalatine 

ganglion. Post ganglionic fibres arise from it and supply the nasal cavity. 

Acetylcholine is the main neurotransmitter and causes vasodilation and increased 

glandular activity. Vasoactive intestinal polypeptide is present in post ganglionic fibres. 

VIP causes atropine resistant vasodilation.  

 

 

 



  

25 
 

REFLEXES : 

• AXON REFLEX : It is mediated by Substance P. When there is mechanical 

irritation or histamine release, substance P is released, which causes further 

liberation of histamine from mast cells, causes vasodilation and initiate antidromic 

reflex. 

• REFLEXES FROM NASAL STIMULI : Chemical stimuli , physical irritation , 

and temperature change results in widespread cardiovascular and respiratory 

system changes.  

• NASOPULMONARY REFLEX : Increased airflow through one side of nasal 

cavity results in increased ventilation of same side lung. Blowing air through the 

nose causes relaxation of bronchiole muscles on the same side and increases 

respiratory activity. 

• REFLEXES ACTING ON THE NOSE : Exercise , emotion and stress causes 

vasoconstriction. Sympathetic tone increases tone and stellate ganglion block 

abolishes it. 

• CUTANEOUS STIMULATION : Heating of the skin of the feet , arm or neck 

produces an increase in resistance of nasal airway. Cooling causes 

vasoconstriction. 
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OLFACTION :(20) 

Olfaction is one of the most important functions of the nose. Man is able to identify and 

discriminate a wide variety of smells and olfaction, though fatigable, recovers quickly. 

 

• OLFACTORY AREA : Olfactory area is present in the roof of the nasal cavity in 

the cribriform plate region. Humans have an olfactory receptor area of 200-

400sq.mm with a receptor density of 5x104   cells/sq.mm. 

 

• STIMULUS : The odours react with the lipid bilayer of the receptor cells , which 

cause depolarization of the cells by K+ and Cl- ions efflux. After a latent period of 

400ms , a slow compound is produced , which is called the “Electro-olfactogram – 

(EOG)”(21) 

 

• RECEPTORS : Olfaction is mediated by G-Protein coupled receptors, which 

interact with a specific adenyl cyclase (type III) within the neuroepithelium.(22) 

 

• THRESHOLD : The threshold is lower for perception compared to identification. 

Hence a smell is first sensed before it is identified. Thresholds widely vary 

between different persons. 
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• ADAPTATION : Response of olfaction show marked adaptation and threshold 

increase on continuous exposure. Recovery of EOG is rapid when stimulus is 

withdrawn. 

 

• OLFACTION PATHWAY : Receptor cells are connected to olfactory bulb 

through non-myelinated nerve fibres. 25000 fibres synapse onto one Olfactory 

glomerulus. The glomerulus has an all or none phenomenon. They fire into the 

tufted and mitral cells axons which transmit the stimulus through the lateral 

olfactory tract. The primary olfactory area lies rostral to Telencephalon and 

included olfactory tubercle , pre-amygdaloid and pre-piriform areas. 
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PHYSIOLOGY OF PARANASAL SINUSES : 

Maxillary sinus and Ethmoid sinuses are present at birth , while frontal sinuses develop 

by the age of 6. Sphenoid sinus development is variable. 

• MUCOCILIARY CLEARANCE : the cilia in the paranasal sinuses beat in a 

specific direction. In Maxillary sinus – clearance is towards the natural ostium 

against gravity. In frontal and sphenoid sinus – it is aided by gravity. 

 

 

• OXYGEN TENSION : PO2 is lower in maxillary sinus and frontal sinus is lower 

than in the nasal cavity. Level of Nitric oxide, which is toxic to bacteria is in 

higher concentration in the paranasal sinuses. 
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• OSTIUM SIZE : Ostia size less than 2.5mm predisposes to disease. 

 

• Humidifying and warming inspired air  

 

• Regulation of intranasal pressure  

 

• Increasing surface area for olfaction  

 

• Lightening the skull  

 

• Resonance  

 

• Absorbing shock  

 

• Contribute to facial growth 
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ENDOSCOPIC SINUS SURGERY :  

 

TOPICAL THERAPY IN SINONASAL PATHOLOGIES AND FOLLOWING 

ENDOSCOPIC SINUS SURGERY :(3) 

The general aim of topical therapy may be due to combined mechanical and 

pharmaceutical actions of the therapy used. The mechanical removal of mucus, debris, 

inflammatory products , bacteria and other micro-organisms ,antigen, pollutants, is often 

targeted with topical therapy. Most of these rely on high volume positive pressure 

solutions. Distribution of the drug in the nasal and sinus mucosa and the contact time of 

the drug with the mucosa are parameters to be looked for in order to have less drug 

wastage in case of topical therapy. Currently, there are many over the counter devices and 

medications for topical therapy but the evidence regarding its efficacy and safety has not 

been studied in detail. The influence of pre and post surgical distribution of medications 

is an important factor that needs to be taken into consideration. 
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MANAGEMENT CONCEPTS FOR TOPICAL THERAPIES : 

 

There are multiple mechanisms by which local topical irrigations have effect. Normal 

Saline by itself has many beneficial properties.(23)  

 

PATHOPHYSIOLOGY OF CHRONIC RHINOSINUSITIS(CRS) : 

The pathophysiology of chronic rhinosinusitis must be known to effectively understand 

the rationale behind topical therapy. 
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CRS is due to a triad of factors such as mucosal inflammation, mucociliary dysfunction 

and microorganisms. The majority of patients develop CRS as a result of a combination 

of factors, and obstruction of sinus ostia is not the primary problem. Hence, just restoring 

ventilation may not improve features of CRS. Topical treatment act by replacing 

mucociliary clearance, where it is deficient, and by removing inflammatory 

mucous. They may be useful in preventing infection by protecting ulcerated 

and inflamed mucosa. Anti-inflammatory and antibiotic additives may help in further 

addressing the pathophysiology of CRS. 

 

 

DISTRIBUTION OF TOPICAL TREATMENT : 

 

The knowledge about pre and post surgical distribution of topical drugs in sinuses in 

important in effectively addressing and treating the pathology.  

The distribution of topical therapy in un-operated sinuses is very minimal.(24) 

In CRS there is associated mucosal edema and in this setting, the penetration of topical 

drugs is only about < 2%(25). Endoscopic sinus surgery (ESS) facilitates effective 

distribution of drugs in the sinuses. The frontal and sphenoid sinuses are inaccessible to 

topical therapy prior to surgery and a sinus ostium size of more than 4mm is required for 

drugs to even start entering the maxillary sinus(26). Even in patients who have undergone 

ESS , the distribution of topical medication depends on the extent of opening of the sinus 

ostia. Thus, in summary , usage of topical medications in CRS before surgery has very 
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limited distribution and can be considered a waste of resources. But in cases of post ESS 

patients , it has a good role to play in the management. 

 

DELIVERY DEVICE : 

The delivery devices for topical application of medications can be broadly grouped based 

on the delivery pressure as positive pressure and negative/low pressure devices. This is 

further subclassified, based on the delivery volume as high volume and low volume 

devices. 

 

A. POSITIVE PRESSURE 

a. HIGH VOLUME: 

Squeeze bottle 

Pressurized sprays 

Pulsatile jet 

Bulb syringe 

b. LOW VOLUME : 

Pump sprays 

Atomization  
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B. NEGATIVE/LOW PRESSURE 

a. HIGH VOLUME : 

Nasal inhalation 

Neti pots 

 

 

 

b. LOW VOLUME : 

Drops  

Nebulizer  

Catheter instillation 
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COMPARISON BETWEEN DELIVERY METHODS : (27–29) 

Large volume squeeze bottles appear to have the best efficacy in post ESS patients. All 

low volume delivery methods have very limited distribution into sinuses prior to surgery. 

It is only in the patients who have undergone ESS, that these methods find some use. 

Hence, high volume positive pressure devices are the most efficacious in case of topical 

therapy following ESS. 

 

POSITION : 

The position of the patient while applying topical medications is an area where there is no 

conclusive evidence since there are various observations by various studies. (30,31) . But 

the position that is widely accepted practically is the head down over the sink position or 

lateral position as it enables proper distribution of drugs in the sinuses with effective 

runoff. This run off is especially important in case of high volume irrigations as there is a 

large amount of the irrigation that needs to be cleared. Education of patients about proper 

position during nasal irrigation is important as it ensures adequate drug distribution. 
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THE DEBATE BETWEEN MECHANICAL AND PHARMACEUTICAL 

INTERVENTION : 

Even though high volume positive pressure devices produce the highest distribution of 

drugs in the sinuses, this does not result in the effective distribution of drugs.  According 

to studies(32) only around 5% of drug remains in the sinuses after using a positive 

pressure high volume device. But on the other hand , since the distribution of the drug via 

positive pressure device is high , this might offset the low percentage of retained drugs in 

the sinuses. 

 

SALINE - THE BASIS OF TOPICAL IRRIGATIONS : 

Saline forms the basic constituent of all nasal irrigations. 

It may be 

• Hypotonic saline (0.3%) 

• Normal saline (0.9%) 

• Hypertonic saline (3%) 
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Saline has effects on various aspects of the anatomy and physiology of nose along with 

effect on pharmacotherapy of drugs too 

• Effect on nasal mucosa 

• Effect on ciliary beat frequency 

• Effect on mucociliary clearance 

• Effect of drug delivery 

 

EFFECT ON NASAL MUCOSA : 

Saline appears to be beneficial on the nasal mucosa. But in-vitro studies have shown that 

hypotonic and hypertonic saline are actually deleterious to the nasal mucosa. (33) 

However these changes are not seen in the case of normal saline. Cochrane study showed 

that there are no adverse effects of using normal saline on the nasal mucosa and hence it 

can be used as a medium for topical therapy (34). 

The effect of hypertonic saline on the nasal mucosa as a decongestant or to reduce edema 

has been studied by various researches. But contrary to expectation , hypertonic saline 

has appeared to cause more congestion of the nasal mucosa rather than decongestion of 

the nasal mucosa, which are proved by decreased nasal airspace measurement on 

rhinomanometry.(35) 

Hypertonic saline causes nasal provocation , in contrary to nasal decongestion. It causes 

increases in nasal secretions which may result in nasal congestion. The improved feeling 
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of patency, following hypertonic saline nasal irrigation maybe due to the fact of clearance 

of secretions rather than due to the osmotic effect of hypertonic saline. 

 

EFFECT ON CILIARY BEAT FREQUENCY : 

Although there is positive effect on the muco-ciliary mechanism , apparently there is no 

positive effect on the ciliary beat frequency. Wabitz et al , by creating a clinically 

relevant situation , exposed normal nasal mucosa from healthy individuals to hypertonic 

and normal saline and found that there was no enhancement in the frequency of ciliary 

beats.(36) 

 

EFFECT ON MUCOCILIARY CLEARANCE : 

Mucociliary function is the result of a combination of several factors. Ciliary beat 

frequency (CBF) is only one of the factors. The other factors include ciliary structure and 

orientation of cilia ; areas of ciliary loss; changes in mucous rheology and to the gel and 

sol characteristics of the mucous blanket; and the effective ciliary coupling with the gel 

layer will all be involved .(37) 

Isotonic and hypertonic saline has an effect of reducing Saccharine Transport Time in 

subjects. (38) The reduced SCT may be because of the increased ionic load to the sol 
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layer with more favorable rheologic properties. Rehydration of the sol layer may also 

bring about a change in the viscoelastic properties of the mucous blanket and allow more 

efficient ciliary action. Saline also results in improvement in mucous transport.(39) 

 

ENHANCED DRUG DELIVERY : 

There is a synergistic effect of hypertonic saline and topical steroid delivery (sprays or 

solutions) when given together. This may be due to the possible removal of the mucous 

blanket layer alone which may lead to better steroid absorption. In addition to this, there 

is also evidence that the increase in the permeability of tight junctions of the respiratory 

mucosa occurs with saline.(40) 

 

 

 

MECHANICAL REMOVAL PROPERTIES : 

Topical nasal therapy results in removal of nasal secretions, antigens and biofilms in the 

nasal cavity. In post operative patients, nasal irrigation is useful in removal clots, debris, 

secretions and prevent synechaie formation. But low volume topical devices have very 

limited mechanical properties. It is here that the high volume positive pressure devices 

hold an advantage. Hence high volume positive pressure devices are very useful, 

especially in post operative patients.   
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THE ADDITIVES  : 

There are many additives which are added to saline in topical therapy. They can be 

broadly classified into : 

• Mucoactive agents 

• Anti microbial agents 

• Anti inflammatory agents 

 

MUCOACTIVE AGENTS : 

The basis of surfactants is Amphipathic molecules. These amphipathic molecules have 

the ability to be soluble in both water and organic solutions. This affects the solution and 

also the remaining molecular load behaviour at air-surface interfaces.(41) 

Pulmonary surfactants are the best known examples of the importance of amphipathic 

molecules. Pulmonary surfactants greatly improve the efficiency of mucociliary clearance 

by reducing the adhesiveness of mucous to the respiratory epithelium. 

Chemical surfactants can be classified according to their charge as 

• Cationic 

• Anionic 

• Zwitter ionic 
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Chemical surfactants have both mucoactive properties as well as anti-microbial 

properties. The anti microbial properties are as a result of interference in microbial cell 

membrane permeability which causes cell disruption. 

Cationic surfactants have the most anti-microbial activity but are also the most 

irritative.(42) 

Many commercially produced surfactants are available. Synthetically produced 

detergents, paints, soil wetting agents, ski wax, antifogging solutions are some of the 

surfactants. 

The combination of “PEG-80 sorbitan laurate, cocamidopropyl betaine, and sodium 

trideceth sulphate”  has been shown to have both antibiofilm-forming properties at 1% 

solution and clinical efficacy in managing refractory CRS patients.(42) 

A surfactant currently under study is the Citric acid zwitterionic surfactant.(43) It may 

have potential antimicrobial activity. This agent combines the “calcium bridge–disrupting 

citric acid with the surfactant caprylyl sulsbetaine”. It was found to be effective in 

reducing bacteria-forming units in a sheep CRS model but not as effective as topical 

mupirocin. 

Xylitol, a non-soluble sugar containing five carbon atoms, has been shown to reduce 

bacterial colonization in healthy controls. (44) Xylitol lowers ASL salt osmolality, 

providing enhanced innate immunity (salt sensitive) but no direct antimicrobial effect. 
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ANTI-MICROBIAL AGENTS: 

The major reason why topical anti-microbial therapy is being investigated as a promising 

therapy is because of its theoretical ability to achieve high concentration levels locally , 

yet having less systemic absorption and side effects , as a result of direct delivery of the 

drug to the site of infection. 

 

 

The anti-microbials used as local therapy include : 

Tobramycin 

Mupirocin 

Amphotericin B 

Manuka Honey 

 

TOBRAMYCIN : 

Tobramyin has been used in patients with CRS and post op ESS patients. It has been 

found to reduce recurrence in nasal polyposis and also reduce the need for revision 

surgery.(45,46) But at the recommended clinical concentrations of 80mcg it has no added 

benefit over saline. But when the dose is increased to 400mcg , clinical improvement was 

seen , but the potential side effects of such a high concentration has not been studied. 
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AMPHOTERICIN B : 

The role of fungi in the pathogenesis of CRS is debatable. But a study has found that 

there is significant clinical and surgical improvement in patients irrigated with 

amphotericin B irrigations at a dose of 250mcg/ml.(47)  But other studies have not 

managed to replicate the results and at the FDA approved dosage of 100mcg/ml there is 

no effect. Hence the role of amphotericin as topical therapy is not recommended at 

present till further further studies shed more evidence to recommend such use. 

 

 

MUPIROCIN : 

Mupirocin has an unique mechanism of action, low cross-reactivity with other antibiotics, 

hundred percent stability in nasal secretions, and insignificant systemic absorption. These 

have made it the ideal theoretical choice in the management of Staphylococcus aureus–

related CRS treatment failures. It also has anti-biofilm properties.(48). 

Twice-daily irrigations of mupirocin with 0.05% mupirocin resulted in a significant 

symptomatic and endoscopic improvement in patients who had failed with maximal 

medical therapy (49) 
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MANUKA HONEY : 

Capiliano and Manuka honey from Australia and New Zealand respectively derived from 

flowers of tea tree Leptospermum species have anti-microbial properties.(50) 

Methylglyoxal (MGO) is derived from Manuka honey which is responsible for the anti-

microbial property. 50% concentration have good anti-staphylococcal and anti-

pseudomonal activity. 

But level I evidence is lacking for these anti-microbials in the topical use in nasal 

pathologies. Hence anti-microbials should be studied and all aspects of efficacy and 

safety should be researched before making a clear guideline on its usage. 

 

 

ANTI-INFLAMMATORY AGENTS : 

As discussed earlier, one of the pathophysiological mechanism of CRS is pro-

inflammatory immune response of the nasal mucosa to various stimuli. Hence anti-

inflammatories such as corticosteroids are the obvious choice to reduce the inflammatory 

response. But systemic steroids have many side effects. Hence topical steroids while, 

providing adequate action at the site of pathology also do not cause any systemic toxicity. 

The various corticosteroids used as topical therapy include : 

• Fluticasone furoate/propionate 

• Mometasone furoate 

• Budesonide 
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Of these , fluticasone and mometasone are nasal sprays which is a low volume method. 

Budesonide can be used as a form of nasal irrigation and the high volume positive 

pressure method appears promising. This study is based on Budesonide large volume 

nasal irrigations and hence budesonide will be reviewed in details in the latter part of this 

review. 

 

ADVERSE EFFECTS OF NASAL TOPICAL THERAPY : 

Safety of the compound used  

Pain and discomfort 

Provocation 

Mucosal injury 

Cross infection 

 

a. Safety of compound used :   

The pharmacological side effects of the compound being used is of importance. Saline 

forms the basis of all nasal topical therapy. Saline , by itself is very safe and has no 

reported side effects. A Cochrane study has showed that there are no associated side 

effects with saline nasal irrigation alone.  

When coming to anti-microbials the side effect of the individual drug is a possibility even 

though the systemic absorption is negligible in case of topical therapy. 

Corticosteroids also have negligible systemic absorption when given topically 
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b. Pain and discomfort : 

Some patients may experience pain and discomfort when using topical nasal therapy. 

Certain medications and preservatives in medications such as benzalkanium chloride may 

cause transient burning sensation in the nose. Also , in the case of high volume devices , 

the patient may feel discomfort due to the trickling of solution into the throat. 

c. Provocation : 

Saline , particularly hypertonic saline, has the propensity to cause increase in ionic and 

mucinous secretions of the nasal mucosa 

d. Mucosal injury : 

Hypotonic solutions may cause nasal mucosal injury. (51) Also in cases of high volume 

devices, forceful nasal irrigation may cause mucosal injury , especially in patients having 

fragile nasal mucosa and in patients in hematological compromise. 

e. Cross Infection :(52) 
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BUDESONIDE :(53) 

The topical steroid used in the study is budesonide.  

Budesonide is a synthetic corticosteroid available in the following preparations : 

• Oral 

• Nasal spray 

• Respules for nebulization 

• Rectal 

The nasal spray form and more recently the respule form for nasal irrigation are used in 

CRS and post endoscopic sinus surgery patients. 

CHEMICAL STRUCTURE : 

The empirical formula of budesonide is C25H34O6 and  the molecular weight is 430.5. 

It is designated chemically as “(RS)-11-beta, 16-alpha, 17, 21- tetrahydroxypregna-1,4-

diene-3,20-dione cyclic 16, 17-acetal with butyraldehyde”. 



  

48 
 

 

CLINICAL PHARMACOLOGY : 

Budesonide is a synthetic corticosteroid which has potent glucocorticoid activity and 

weak mineralocorticoid activity. In standard in-vitro and animal models, budesonide has 

approximately a 200-times higher affinity for the glucocorticoid receptor and a 1000-

times higher topical anti-inflammatory potency than cortisol.(54) 

Budesonide binds to the glucocorticoid receptors in the cytoplasm, which are then 

translocated to the nucleus, then there they bind to DNA to inhibit pro-inflammatory 

genes and activate anti-inflammatory genes. This allows intra-nasal corticosteroids to 

exert their effects through many mechanisms, which include vasoconstriction, 

suppression of cytokine production and reduction of edema, and inhibition of 

inflammatory cell influx(55) 
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The effectiveness of intra-nasal corticosteroid therapy is determined partly by the amount 

of drug retained in the nasal mucosa, which depends on the drug’s lipophilicity. Even 

though a lipophilic drug is readily absorbed and retained in the nasal mucosa, 

lipophilic drugs have a slower dissolution rate when compared to 

nonlipophilic drugs (56) . 

This increases the elimination of the drug from the nasal cavity through mucociliary 

mechanism, which reduces nasal exposure and uptake. 
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Budesonide, which has intermediate lipophilicity, is retained for a longer duration in the 

nasal mucosa than fluticasone propionate. In airway tissue, budesonide has a more 

prolonged topical anti-inflammatory effect than fluticasone. This effect is due to the 

esterification of budesonide which results in prolonged anti-inflammatory 

action (57) . As a result of esterification, budesonide forms inactive esters inside the cell. 

Once the levels of active intra-cellular budesonide reduces , de-esterification occurs , 

budesonide is converted into active form and this contributes to the prolonged activity of 

budesonide.  

 

SAFETY OF BUDESONIDE : 

Although budesonide is given intra nasally, there will always be systemic absorption of 

the drug. The systemic absorption of budesonide in the form of nasal sprays in 31.4%(58) 

In spite of the systemic absorption, budesonide is rapidly metabolized in the liver into 

two metabolites (16a-hydroxyprednisolone and 6ß hydroxybudesonide). It is formed due 

to CYP450  isoenzyme 3A4. 

A lot of studies have researched regarding the  safety of budesonide nasal therapy in 

patients. 

 

Lindqvist et al(59)  reported long-term (12months) safety data from 69 patients with 

perennial AR who had received treatment with a pressurized aerosol formulation of 

budesonide. 



  

51 
 

Pipkorn et al(60) reported long-term safety data from 24 patients with perennial rhinitis 

who received treatment with the budesonide pressurized aerosol formulation over 3 to 5.5 

years. 

Möller et al (61) reported on 73 children (age range, 5–15 years) with perennial rhinitis 

who received 12 months’ treatment with the pressurized aerosol formulation of 

budesonide and found no major side effects. 

 

There are 3 studies which study the safety of high volume budesonide nasal irrigations. They 

include (5) 

Study Year 

Budesonide 

Irrigation 

Protocol 

Total 

Topical 

Budesonide 

Dose 

Duration 

of 

Therapy 

Safety 

Outcomes 
Conclusions 

Bhalla et 

al.(62)  
2008 

1 mg in 240 

ml irrigated 

each nostril 

with 60 ml 

twice a day 

1 mg per 

day 
8 weeks  

1) Morning 

serum 

cortisol 

levels 

2) ACTH 

stimulation 

No evidence of 

HPA suppression 

after 8 weeks. 

Subgroup of 

patients beyond 8 

weeks had no HPA 

suppression 



  

52 
 

Welch et al. 

(63) 
2010 

1 mg in 240 

ml twice a 

day 

2 mg per 

day 
6 weeks  

1) Morning 

serum 

cortisol 

levels 

2) 24-hour 

urinary 

cortisol 

No evidence of 

HPA suppression 

after 6 weeks of 

therapy 

Seiberling et 

al. (64) 
2013 

0.25 mg in 

240 ml twice 

a day 

0.5 mg per 

day 
4 weeks 

Intraocular 

pressure 

No evidence of 

increase in IOP 

ACTH, adrenocorticotropic hormone; ml, milliliter; mg, milligram; HPA, hypothalamic pituitary 

axis 

These studies show that topical budesonide therapy is not associated with any systemic side 

effects and side effects if any, are limited to local conditions like stinging sensation in the nose , 

mild sore throat, mild gastric pain etc. 

Also Christensen et al (65) have studied the safety of inhaled budesonide and concluded that 

with over 25 years of clinical experience, topical budesonide does not cause any increased 

adverse effects as those with systemic steroids in pregnancy. 

In summary, after reviewing the literature available, large volume positive pressure devices with 

saline along with a corticosteroid (budesonide) has been found to be a promising therapy in the 



  

53 
 

management of post ESS patients. And since there are no such studies evaluating the efficacy of 

budesonide nasal irrigations in India, this study is done to properly assess the effects of 

budesonide nasal irrigation and contribute evidence towards future management in post ESS 

patients. 
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METHODOLOGY: 
 

 

 

Patient posted for Endoscopic surgery and meets criteria 

Meet Pre op and explain regarding study and  willingness for participation 

Informed consent 
and Recruitment 

Randomization and allotment 
into one of the groups 

Meet Post op and explain regarding 
procedure and technique 

Given Treatment 
A or B 

1st visit : 2 weeks post op 
SNOT 22 & LKES 

2nd visit- 3 months post op 
SNOT 22 & LKES 

Data collected and analysed 
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TRIAL DESIGN: 
 

Double blinded randomized controlled study with two arms with allocation ratio of 1:1. 

PARTICIPANTS: 

Patients who underwent endoscopic nasal surgeries during the study recruitment period 

(June 2016 to May 2017) and who fulfilled the eligibility criteria were recruited for the 

study. 

CRITERIA: 
 

• Inclusion Criteria:  

• >18years of age 

• Those who undergo Endoscopic nasal surgery during the 

study period 

 

• Exclusion Criteria:   

• Patients who are on concomitant use of oral steroids 

• Patients having known hypersensitivity to corticosteroids 

• Patients who had undergone CSF leak closure 
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SETTING AND LOCATION OF STUDY: 

The study was carried out in the Department of Otorhinolaryngology, Christian Medical 

College, Vellore. 

 

INTERVENTIONS: 
 

a. INTERVENTION : (GROUP 2) 

Budesonide solution (Budesonide respules used for nebulization); 1mg/2ml respules. 

1mg budesonide in 400ml normal saline per day. 200ml of the prepared solution is used 

twice daily, 100ml for each side of nose. 

 

b. COMPARATOR AGENT: (GROUP 1) 

Normal saline (0.9%). 200ml of normal saline twice daily; 100ml each side of nose. 

 

c. DEVICE: 

Positive pressure high volume squeeze bottle device. For this study the device was 

standardized to a 200ml squeeze bottle under the commercial name “Nasowash” from 

‘Cipla’. 
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d. ADMINISTRATION: 

The interventions were administered by the patient using squeeze bottles. The position 

advised was bending down position over a sink/basin and patient inserting the tip of the 

squeeze bottle into a nostril and pressing the bottle and irrigating each nose with 100ml 

of the solution and allowing the run off to flow out. 
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OUTCOMES: 

 

PRIMARY OBJECTIVES: 
 

Efficacy of the two arms compared by: 

SNOT 22 score (2 post-operative visits) 

Lund – Kennedy Endoscopic score (2 post-operative visits) 

 

 

POST OPERATIVE VISITS: 

2 operative visits were done. First visit at 2 weeks post op. The second visit was 3 months 

post op. During each of those visits, the patient was asked to fill the SNOT-22 

questionnaire and endoscopic Lund-Kennedy score was then assessed by the principal 

investigator. 

In the event the patient was not able to come for follow up, then in such cases the SNOT 

22 questionnaire was completed over mail or telephonic interview. In such cases the 

endoscopic LK score could not be assessed. 
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SNOT 22 SCORE: (SINO-NASAL OUTCOME TEST) 
 

SNOT 22 is a standard questionnaire consisting of 22 symptoms related to nasal 

pathology and its associations which can be an indicator of the disease burden for the 

patient pre operatively, and when used post operatively, can be used to analyze the 

improvement in disease symptoms following the intervention. Each of the 22 symptoms 

have a score of 0-5 based on the severity and total score is out of 120. 
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LUND KENNEDY ENDOSCOPIC SCORE : 

The Lund-Kennedy endoscopic score is an objective endoscopic assessment done by the 

endoscopist. It has 5 components ,each with a score of 0-2 and total score is 10. 

 0 1 2 

POLYP ABSENT WITHIN MIDDLE 

MEATUS 

EXTENDING TO NASAL 

CAVITY 

MUCOSAL 

EDEMA 

ABSENT MILD/MODERATE POLYPOID 

DEGENERATION 

SECRETION ABSENT HYALINE THICK/MUCOPURULENT 

SCARRING ABSENT MILD SEVERE 

CRUSTING ABSENT MILD SEVERE 
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SAMPLE SIZE: 
 

Study used to calculate sample size :  

Hartwig S, Linden M, Laurent C, et al. Budesonide nasal spray as prophylactic treatment 

after polypectomy (a double blind clinical trial). J Laryngol Otol 102:148–151, 1988(66) 

Power of study : 80% 

Significance level : 95% 

Sample size was calculated to be an estimated 44 patients in each arm 

Formula used to calculate sample size  

n= (s1+s2)2 x [(z1-a/2) + (z1-b/2)]2 / [x1-x2]2 
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RANDOMIZATION: 
 

a. Method of randomization : 

Simple randomization based on computer generated code. 

 

b. Method of allocation concealment: 

Sealed envelope that will be opened only at the time of allocation after randomization, to 

which the investigator is blinded. 

 

c. Implementation : 

Eligible patients were recruited by the principal investigator. Recruited patients were 

randomized by sealed envelope by a designated staff nurse who dispensed the 

medications according to the assigned groups. 
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d. Blinding : 

Double blind study. 

The investigator is blinded as to which patient receives which treatment. This is ensured 

that after randomization, the patient is given the sealed envelope which is opened only by 

the nurse in charge of dispensing the medication, in the absence of the investigator. 

The patient is blinded to which group he belongs to as both groups receive normal saline. 

One group will receive budesonide solution in an air tight container from which they 

have to prepare the douching solution daily. The other group will receive an identical 

colorless saline solution in an identical container that they have to add to the irrigation. 

 

e. Statistical methods: 

Baseline data comparisons would be made using descriptive statistical methods such as mean, 

standard deviation etc. 

The continuous variables would be compared by using independent student-t test. 

Binary variables would be compared using Chi-square test. 

95% confidence interval would also be calculated. 
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RESULTS: 

a. Patient flow: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 n1 = first assessment ; n2 = second assessment 

Recruited (n= 88 ) 

Analysed  (n1=41,n2=33 ) 
 Excluded from analysis (n=0 ) 

Lost to follow-up (n1=3,n2=11 ) 

Discontinued intervention (n=0 ) 

Allocated to intervention 1 (saline) 
(n=44 ) 
 Received allocated intervention 

(n=44 ) 

Lost to follow-up (n1=0,n2=6  ) 

Discontinued intervention  (n= 0 ) 

Allocated to intervention (budesonide) 
(n= 44) 
 Received allocated intervention (n= 

44) 

Analysed  (n1= 44,n2=38 ) 
 Excluded from analysis (n= 0) 

 

Allocation 

Analysis 

Follow-Up 

Randomized (n= 88 ) 

Enrollment 
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b. LOSSES AND EXCLUSIONS: 

In Group 1 (saline) – 2 patients were lost to follow up in the first visit. All the 2 patients 

were from Bangladesh and hence could not be contacted. 11 patients were lost to follow 

up in the second visit due to various reasons, the main being inability to come from other 

states. 

In Group 2 (budesonide) – no patients were lost to follow up in the first visit. 6 patients 

were lost to follow up in the second visit as patients could not come on time from other 

states. 

Hence the major reason for loss of follow up was patient’s inability to come to the 

institution of study from other states. 

 

RECRUITMENT: 

a. Period of recruitment and follow-up: 

Patients were recruited over a period of one year from the time period of June 2016 to 

May 2017. Third month follow up was completed in August 2017. 

b. Trial ended: 

The trial was ended as the sample size initially calculated was reached and because the 

time period of study ended. 
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BASELINE DATA: 
 

a. AGE DISTRIBUTION: 

 

The majority of patient recruited were from the age group 30-60. The mean age was 43. 

b. GENDER DISTRIBTION: 

 

5, 6% 

11, 
13% 

24, 27% 
23, 26% 

17, 19% 

6, 7% 2, 2% 
Age distribution 

18-20
21-30
31-40
41-50
51-60
61-70
71-80

59, 
67% 

29, 
33% 

GENDER DISTRIBUTION 

Male
Female



  

67 
 

c. PLACE OF RESIDENCE: 

 

 

Majority of patients were from Tamil Nadu (47%). 29% were from West Bengal and 

29% of patients were from other states which included mostly Andhra Pradesh, Bihar and 

Jharkhnad. 

 

 

 

 

 

 

 

 

 

41, 47% 

21, 
24% 

26, 29% 

Place of residence distribution 

TAMIL
NADU
WEST
BENGAL
OTHER
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d. DIAGNOSIS :

 

 

Most of the patients had CRS (68%) – 30% without polyposis and 34% with polyps. 11% 

of patients had sinonasal malignancies like squamous cell carcinoma,inverted 

papilloma,melanoma etc. 16% had benign conditions of the sinonasal cavity which 

included Antrochoanal polyp etc. 7% of cases were chronic dacrocystitis. 

 

 

 

 

26, 30% 

30, 34% 
10, 11% 

14, 16% 
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e. TYPE OF SURGERY: 

 

Majority of patients had primary surgery (94%) and only 6% had revision surgery. 

f. EXTENT OF SURGERY: 

 

 

59% of patients underwent a bilateral surgery and 41% underwent a unilateral surgery. 
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PRIMARY OUTCOMES: 
 

FIRST ASSESSMENT: 

a. SNOT-22 SCORE 1st VISIT: 

 

SNOT1     

Group N Mean SD p-value 

1(saline) 41 30.98 2.93  

<0.0001 2(budesonide) 44 26.64 3.32 

 

Comparing the SNOT-22 scores of the first visit, it was found that Group 2(budesonide) 

had a statistically significant better score when compared to Group 1(saline). 
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b. LUND-KENNEDY SCORE 1st VISIT: 

 

LK1     

Group N Mean SD p-value 

1(saline) 41 4.525 0.751  

 

0.0034 
2(budesonide) 44 4.022 0.783 

 

Comparing the Lund Kennedy endoscopic scores, it was found that Group 2(budesonide) 

had a statistically significant better score when compared to Group 1(saline). 
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SECOND ASSESSMENT: 

c. SNOT-22 SCORE 2nd  VISIT: 

SNOT2     

Group N Mean SD p-value 

1(saline) 41 17.63 4.92  

<0.0001 2(budesonide) 44 11.47 4.04 

 

Comparing the SNOT-22 scores of the second visit, it was found that Group 

2(budesonide) had a statistically significant better score when compared to Group 

1(saline). 

 

d. LUND-KENNEDY SCORE 2nd VISIT: 

 

The Lund Kennedy endoscopic scores of the second assessment had means that 

were more or less equal to the standard deviations. Hence both parametric and 

non-parametric analyses were done. 
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Parametric 

LK2     

Group N Mean SD p-value 

1(saline) 33 2.61 1.028  

<0.0001 2(budesonide) 38 1.5 1.007 

 

 

Non-Parametric 

     

Group N Median IQR p-value 

1(saline) 33 3 (2,3)  

<0.0001 2(budesonide) 38 1 (1,2) 

 

Comparing the Lund Kennedy endoscopic scores, it was found that Group 2(budesonide) 

had a statistically significant better score when compared to Group 1(saline). 
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HARMS: 

No harms or unintended effects or adverse reactions occurred as a direct consequence of 

the study. 
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DISCUSSION: 
 

Topical therapy has become a mainstay of management in post endoscopic sinus surgery 

patients. The current gold standard of practice is normal saline nasal irrigation and topical 

steroid spray. Normal saline nasal irrigation has mainly mechanical effects to the post 

operative sinus cavities while topical steroid sprays have pharmaceutical action on the 

sinus cavity mucosae. But as mentioned previously, steroid sprays being a low volume 

low pressure method, has considerably less distribution in sinuses than high volume 

positive pressure devices. Hence the use of budesonide nasal irrigation, which combines 

both the saline and topical steroid part in one method is promising. 

Even though the use of high volume budesonide irrigation in saline is promising 

theoretically, it is not widely used. The safety and efficacy of budesonide high volume 

irrigation needs research before being prescribed regularly. 

The safety of budesonide nasal irrigations has been studied by Bhalla et al(62) and Welch 

et al(63) studying 1mg budesonide/day for 8 weeks and 2mg budesonide/day for 8 weeks 

respectively and has reported no suppression of HPA axis or any adverse effects related 

to budesonide usage. 

The studies regarding efficacy of budesonide nasal irrigations in post endoscopic sinus 

surgery patients are few and inconclusive, with majority of them , barring one being level 

4 evidence. 
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Steinke et al(6) did a prospective pilot study on 8 chronic hyperplastic eosinophilic 

sinusitis patients who had not been operated and found improvement in CT and symptom 

scores. But this study observed a very small number of patients who had not undergone 

endoscopic sinus surgery. 

Nader et al(7) did a study on patients with CRS refractory to medical and surgical 

management and observed the effect of high volume budesonide irrigations in such 

patients. The exact dose and volume of budesonide was not mentioned. They observed 

that 61% of patients had resolution of symptoms. This study observed the effect of high 

volume budesonide in treatment refractory patients but not in patients routinely after 

ESS. 

Snidvongs et al(8) did a study on 111 CRS who underwent ESS. They received either 

budesonide 1mg in 240ml or betamethasone. They observed that there was a significant 

improvement in symptom score, SNOT 22 score and endoscopy score following 3 

months usage of budesonide nasal irrigation. But as there was no control arm comparing 

the efficacy with the current standard of practice – normal saline irrigation with nasal 

sprays, there cannot be a direct comparison of the efficacy between the two modalities of 

intervention. 
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Jang et al(9) did a study on 60 patients who had been prescribed budesonide nasal 

irrigation but who lapsed using it for at least 1 month in between and compared the 

SNOT 20 and LK endoscopy scores from when the patients were using budesonide nasal 

irrigation, to when they lapsed. They found that the scores were significantly better when 

the patients were using budesonide nasal irrigation. 

Kang et al(67) did a study on 12 CRS patients with bronchial asthma following ESS 

using high volume budesonide irrigations. They found that there was significant 

betterment in the SNOT 22 and endoscopy scores in patients following budesonide 

irrigation. Also they observed that by using budesonide nasal irrigations, dosage of oral 

steroids was also able to be reduced. 

Kosugi et al(68) did a prospective study on 16 CRS patients who underwent ESS who did 

not respond to topical steroid nasal spray therapy.They gave 0.5mg budesonide per day as 

high volume irrigations and observed that 75% of patients had significant improvement in 

SNOT 22 and endoscopy scores. 

The only level I evidence on budesonide nasal irrigation is a study done by Rotenberg et 

al(4) in 60 patients with Samter’s triad who had undergone ESS. They undertook a RCT 

comprising of 3 groups – one that received budesonide nasal irrigation (1mg in 240ml per 

day), second group which received saline nasal irrigation with budesonide nasal spray 

and third group with normal saline nasal irrigation alone. They found that there 

significant improvement in SNOT 22 and Lund-Kennedy endoscopic scores within each 

group following the intervention at 6months and 1 year post surgery. But there was no 



  

78 
 

statistically significant difference in scores when comparing the 3 groups and hence they 

arrived at a conclusion that budesonide high volume nasal irrigation was not superior to 

normal saline irrigation. The caveat with this study was that it was done in patients with 

Samter’s triad and hence not in patients with a classic CRS or nasal pathology which 

could explain the difference in outcome when compared to our current study. 

Thus, according to present knowledge it can be concluded that though high volume 

budesonide nasal irrigations have been found to be beneficial, its efficacy has not been 

compared to the standard of care in a controlled trial. Hence our study aims to address 

this deficiency in our current knowledge about budesonide nasal irrigation. 

 

INTERPRETATION OF RESULTS OF OUR STUDY: 
 

44 patients in each arm were recruited. The mean SNOT 22 score in the first visit of 

Group 1 (Saline) was 30.98 (SD = 2.93), while that of Group 2 (budesonide) was 26.64 

(SD = 3.32) . The SNOT 22 score in the first visit was significantly better in the 

Budesonide group (p<0.0001). 

The mean SNOT 22 score in the second visit of  Group 1 (Saline) was 17.63 (SD = 4.92), 

while that of Group 2 (budesonide) was 11.47 (SD = 4.04) . The SNOT 22 score in the 

second visit was significantly better in the Budesonide group (p<0.0001). 

The mean Lund Kennedy endoscopic score in the first visit of Group 1 (Saline) was 4.53 

(SD = 0.75), while that of Group 2 (budesonide) was 4.02 (SD = 0.78) . The Lund 
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Kennedy endoscopic score  in the first visit was significantly better in the Budesonide 

group (p=0.0034). 

The mean Lund Kennedy endoscopic score in the second visit of Group 1 (Saline) was 

2.61 (SD = 1.03), while that of Group 2 (budesonide) was 2.50 (SD = 1.01) . The Lund 

Kennedy endoscopic score in the second visit was significantly better in the Budesonide 

group (p<0.0001). 

Thus in both the first and second visits, budesonide group had statistically significant 

better scores when compared to normal saline group. 

These findings are in accordance with a majority of the studies done previously on this 

topic and further re-inforces the benefit of high volume budesonide irrigation in the 

management of post endoscopic sinus surgery patients. 

 

GENERALISABILITY: 

The findings of the study may used in forming a management protocol/guideline in the 

management of post endoscopic sinus surgery patients. Since the study was based on a 

heterogeneous group of patients, with different diagnoses and surgeries done, the present 

study findings may be applicable in a majority of patients undergoing ESS for their post 

operative management. 
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LIMITATIONS: 
 

The study time period was a period of 1 year and 6 months which accounted for a smaller 

sample size. The follow up period was upto 3 months due to the short study period. This 

short follow up period meant that, though budesonide was found to better in patients upto 

3 months, the long term benefits and results could not be assessed. Also, the long term 

safety of budesonide needs further research. A longer follow up of upto 6 months to one 

year may address this issue. Since the patients were from various parts of the country 

from long distances away from the center where the study was conducted, it accounted 

for an approximately 20% loss to follow up rate in the second visit. The recruited patients 

had different diagnosis hence the response in a particular pathology is not obtained. 

Though the heterogeneous population resulted in better generalizability of the study 

findings in larger group of patients, to ascertain the response in a particular pathology, a 

specific set of patients may be recruited in future to address this issue. The patients 

recruited underwent different surgeries with some being unilateral surgeries/less 

extensive surgeries. Though in case of unilateral surgeries only the score of the affected 

side was taken into consideration, it might have lead to a small discrepancy in scores 

when compared to patients who underwent bilateral or extensive surgery.  

Inspite of these limitations,it is hoped, that the study largely attained its objectives in 

fulfilling the goals towards contributing to the management of post endoscopic sinus 

surgery patients. 
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CONCLUSION: 
 

Budesonide nasal irrigation with positive pressure high volume device has been found to 

be more efficacious than normal saline nasal irrigation in post endoscopic sinus surgery 

patients. Hence in future management protocols and guidelines, budesonide may be 

included as a replacement for normal saline nasal irrigation. 
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ANNEXURES: 
 

DATA SHEET: 

sno group hospno name age 
gende
r state otherstate 

1 1 
117955
f elumalai 49 1 1 

 
2 2 

460430
g siya ram prasad 60 1 3 jharkhand 

3 2 
175206
f sukumar pal 49 1 2 

 
4 1 

984918
b jayaraj 69 1 1 

 
5 2 

651078
g pawan kumar 60 1 3 jharkhand 

6 2 
780071
b kalavathy 39 2 1 

 
7 1 

118718
f sibaram dalal 66 1 2 

 
8 1 

653794
g indirani nandi 43 2 2 

 
9 2 

135564
f mubarak basha 40 1 1 

 
10 1 

426554
f salma 27 2 1 

 
11 2 

660595
g amsa 40 2 1 

 
12 2 

958738
f divya 18 2 1 

 
13 2 

788869
c abraham lincoln 38 1 1 

 
14 2 

128731
f ravi shankar 30 1 1 

 
15 1 

530238
g akilarasu 18 1 1 

 16 2 878127 ajay kumar 35 1 1 
 



  

ii 
 

17 2 
178410
d paulraj 34 1 1 

 
18 1 

715100
g goma adhikari 43 1 2 

 
19 2 

814402
c sironmani 58 2 3 

andhra 
pradesh 

20 2 
694154
c krishna pramanik 48 2 2 

 
21 1 

189235
g anusuya 49 2 1 

 
22 1 

730579
g gopal ghosh 59 1 2 

 
23 1 

515493
f 

balasubramaniya
m 36 1 1 

 
24 1 

793534
g magadevi 26 2 1 

 
25 1 

443400
d prakash 56 1 1 

 
26 2 

650078
g ambika 34 2 1 

 
27 2 

884249
f 

shyamapada 
bhumij 33 1 2 

 
28 1 

015940
c hirani basha 39 1 1 

 
29 2 

653786
g atanu kumar 24 1 2 

 
30 1 

554200
c chandrasekar 38 1 1 

 
31 2 

994991
c sulthana begum 33 2 1 

 
32 1 

343994
g gulzar 53 2 1 

 
33 1 

882411
d mohana 46 2 1 

 
34 1 

722576
d komala 41 2 3 

andhra 
pradesh 

35 2 255508 ganga 47 2 1 
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g 

36 2 
536773
g manisekar 52 1 1 

 
37 2 

843589
c giftus joshua 44 1 1 

 
38 1 

192194
g minati aich 57 2 2 

 
39 1 

082849
g gunasekaran 48 1 1 

 
40 1 

684992
f darshan singh 69 1 3 chatisgarh 

41 1 
663667
g bholonath mahato 52 1 3 jharkhand 

42 2 
479222
g manonmani 21 2 3 

andhra 
pradesh 

43 1 
795249
g chandan costa 49 1 3 bangladesh 

44 1 
640942
g rajes taro 49 1 3 assam 

45 1 
185680
g sangavi 24 2 1 

 
46 2 

667231
g liton 34 1 2 

 
47 2 

749330
g gopi 37 1 3 

andhra 
pradesh 

48 2 
849425
g ashok das 25 1 3 jharkhand 

49 1 
760201
g santhosh 42 1 2 

 
50 1 

736581
g kumar 38 1 3 

andhra 
pradesh 

51 1 
187314
b kannaian 73 1 1 

 
52 1 

722668
g rashmi kujur 21 2 3 jharkhand 

53 2 
443400
d prakash 56 1 1 
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54 2 
138074
f senthil murugan 39 1 1 

 
55 2 

341513
f monisha 18 2 3 

andhra 
pradesh 

56 1 
656142
g narayan kumar 66 1 2 

 
57 1 

831852
c nassar 56 1 1 

 
58 2 

538572
g chandra kumar 73 1 2 

 
59 2 

786460
g aftaudiin 47 1 2 

 
60 2 

424601
g suresh 33 1 1 

 
61 1 

730579
g gopal ghosh 59 1 2 

 
62 1 

655356
g ujjwal kumar 30 1 2 

 
63 1 

650078
g ambika 34 2 1 

 
64 2 

308644
d meena 22 2 3 

andhra 
pradesh 

65 1 
790569
g sukdev mahato 39 1 3 jharkahnd 

66 1 
767940
g anuradha saha 50 2 2 

 
67 1 

994991
c sulthana begum 33 2 1 

 
68 2 

246993
f mari 52 1 1 

 
69 1 

527615
f rajappa 54 1 3 

andhra 
pradesh 

70 1 
775500
g md ohuial islam 46 1 3 bangaldesh 

71 2 
753862
g rajeshwari 22 2 1 

 72 2 758962 nikki devi 33 2 3 jharkhand 
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g 

73 2 
747217
g shanmugam 52 1 1 

 74 2 524799 venkatesan 46 1 1 
 

75 2 
664242
b salomi 18 2 1 

 
76 2 

636869
g shajan mandal 34 1 2 

 
77 2 

520685
f krishnamma 63 1 3 

andhra 
pradesh 

78 2 
644705
g john 67 1 3 kerala 

79 2 
769637
d hemanth 18 1 1 

 
80 2 

225104
f kumaresan 43 1 1 

 
81 1 

228727
d lachman agarwal 42 1 2 

 
82 1 

285450
g kumaresan 42 1 2 

 
83 2 

300187
g banti 39 1 3 jharkhand 

84 2 
308014
c veera 57 1 3 

andhra 
pradesh 

85 1 
351263
g shyamal 45 1 3 bihar 

86 1 
408639
g harinath 42 1 3 andhra 

87 1 
456627
g banali 33 2 2 

 
88 1 

478695
g safiya 55 2 3 

kerala 
 

 
 
 
        

sno diag specdia surgery surty sursid
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g pe e 

1 
right chronic 
dacrocystitis 5 right endoscopic DCR 1 1 

2 bilateral SNP 2 
FESS - type 2a draf frontal 
sinusotomy 1 2 

3 b/l SNP 2 FESS 1 2 
4 pituitary adenoma 4 trans sphenoidal excision 1 2 

5 
chronic invasive fungal 
sinusitis 1 endoscopic biopsy 1 2 

6 
right maxillary sinus 
fungal ball 1 fess 1 1 

7 right frontal pyocoele 1 modified lothrops - draf 3 1 2 
8 fungal sinusitis 1 fess 1 2 
9 b/l SNP 2 fess 1 2 

10 left antrochoanal polyp 4 left fess 1 1 
11 b/l chronic dacrocystitis 5 fess with endoscopic DCR 1 2 

12 
bilateral recurrent 
sinonasal polyposis 2 revision fess 2 2 

13 b/l SNP 2 fess 1 2 
14 maxillary fungal ball 1 right fess 1 1 
15 frontal sinusitis 1 fess 1 2 
16 snp 2 fess 1 2 
17 b/l SNP 2 fess 1 2 
18 SNP 2 fess 1 2 

19 
chronic invasive fungal 
sinusitis 1 endoscopic debridement 1 2 

20 
left maxillary sinus 
fungal ball 1 left fess 1 1 

21 chronic sinusitis 1 fess 1 2 

22 left nasal mass 3 
endoscopic medial 
maxillectomy 1 1 

23 CRS 1 fess 1 2 
24 right ethmoid mucocoele 4 right fess 1 1 
25 right chronic sinusitis 1 right fess 1 1 
26 chronic sinusitis 1 fess 1 2 

27 DNS with spur 6 
Endoscopic septoplasty 
with right IT SMD 1 2 
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28 snp 2 fess 1 2 
29 DNS to right 6 endoscopic septoplasty 1 1 

30 
CRS with sinonasal 
polyposis 2 fess 1 2 

31 b/l sinonasal polyposis 2 fess 1 2 
32 left maxillary sinusitis 1 left fess 1 1 

33 
bilateral sinonasal 
poylposis 2 fess 1 2 

34 right maxillary sinusitis 1 right fess 1 1 
35 CRS with SNP 2 fess 1 2 
36 left maxillary fungal ball 1 left fess 1 1 
37 recurrent SNP 2 revision FESS 2 2 

38 
righ nasal cavity 
capillary hemangioma 4 endoscopic excision 1 1 

39 chronic dacrocystitis 5 endo dcr 1 1 

40 right nasal mass 3 
right fess + excision of 
mass 1 1 

41 right sinonasal mass 3 
endoscopic resection + 
lothrops 1 2 

42 left nasal polyposis 2 left fess 1 1 
43 recurrent SNP 2 FESS - lothrops 1 2 

44 right sinonasal mass 3 
right endoscopic medial 
maxillectomy 1 1 

45 CRS 1 fess 1 2 
46 CRS 1 right MMA + septoplasty 1 2 

47 
right sphenoid 
mucocoele 4 right sphenoidotomy 1 1 

48 sinonasal mass 3 Endoscopic biopsy 1 2 
49 maxillary sinusitis 1 fess 1 2 
50 chronic dacrocystits 5 right endoscopic dcr 1 1 
51 afrs 2 revision fess 2 2 
52 right recurrent ac poylp 4 endoscopic excision 2 1 
53 right crs 1 right fess 1 1 
54 crs 1 fess 1 2 
55 maxillary sinusitis 1 b/l mma 1 2 

56 
right nasal cavity 
melanoma 3 

endoscopic medial 
maxillectomy 1 1 
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57 carcinoma maxilla 3 maxillectomy 1 2 
58 recurrent snp 2 revision fess 2 2 

59 
right maxillary 
carcinoma 3 right subtotal maxillectomy 1 2 

60 snp 2 fess 1 2 

61 left nasal mass 3 
left endoscopic medial 
maxillectomy 1 1 

62 left maxillary sinusitis 1 left MMA + septoplasty 1 2 
63 crs 1 fess 1 2 
64 afrs 2 fess 1 2 
65 left maxillary carcinoma 3 left subtotal maxillectomy 1 1 

66 ca left maxilla 4 
left endoscopic medial 
maxillectomy 1 1 

67 snp 2 fess 1 2 
68 snp 2 fess 1 2 
69 right chronic dacrcystitis 5 right endoscopic dcr 1 1 
70 right frontal mucocoele 4 endoscopic right draf 2b 1 1 
71 left chronic dacocystitis 5 left endoscopic dcr 1 1 
72 right ac polyp 4 limited fess 1 1 
73 snp 2 fess 1 2 
74 right maxillary sinus cyst 4 endoscopic excision 1 1 
75 left sphenoid mucocoele 4 left sphenoidotomy 1 1 
76 crs 1 left fess 1 1 
77 crs 1 fess 1 2 

78 
right sinonasal inverted 
papilloma 4 

right endoscopic medial 
maxillectomy 1 1 

79 right ac polyp 4 right limited fess 1 1 
80 snp 2 fess 1 2 
81 left maxillary fungal ball 1 left fess 1 1 
82 snp 2 fess 1 2 
83 snp 2 fess 1 2 
84 snp 2 fess 1 2 
85 snp 2 fess 1 2 

86 
right maxillary fungal 
ball 4 right fess 1 1 

87 snp 2 fess 1 2 
88 snp 2 fess 1 2 
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sno dos ass1 snot1 lk1 ass2 snot2 lk2 
1 05/05/2016 2 28 4 3 12 2 
2 05/05/2016 2 28 5 3 12 2 
3 17/05/2016 2 26 4 3 11 2 
4 17/05/2016 2 29 4 3 13 2 
5 18/08/2016 2 35 6 3 20 3 
6 18/08/2016 2 25 4 3 9 1 
7 25/08/2016 3 31 5 4 15 2 
8 27/09/2016 2 30 4 3 15 2 
9 27/09/2016 1 26 4 3 22 4 

10 11/10/2016 2 26 4 3 12 1 
11 11/10/2016 2 25 3 3 8 1 
12 28/06/2016 2 24 3 3 7 0 
13 12/10/2016 2 26 4 3 9 1 
14 18/10/2016 2 20 3 3 9 1 
15 11/10/2016 2 35 5 3 29 4 
16 01/11/2016 2 27 3 3 9 0 
17 08/11/2016 2 26 4 3 10 1 
18 24/11/2016 2 26 3 3 10 

 19 17/11/2016 2 31 6 4 25 4 
20 02/08/2016 2 21 3 3 10 1 
21 15/11/2016 2 30 4 4 28 5 
22 24/11/2016 1 30 5 3 20 3 
23 18/04/2017 3 30 5 3 17 3 
24 15/02/2017 2 28 4 3 15 2 
25 01/12/2016 2 30 5 4 15 3 
26 01/12/2016 2 32 5 4 15 2 
27 17/02/2017 2 21 4 3 8 

 28 10/10/2016 2 29 3 3 13 1 
29 09/02/2017 2 22 3 3 10 1 
30 30/11/2016 2 32 5 3 16 3 
31 23/03/2017 2 26 4 3 10 2 
32 16/03/2017 2 30 4 3 17 2 
33 17/03/2017 2 32 5 3 21 3 
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34 14/03/2017 2 25 4 3 14 2 
35 21/02/2017 2 26 4 3 10 1 
36 10/03/2017 2 24 3 3 10 1 
37 28/02/2017 2 29 5 3 8 1 
38 28/02/2017 2 33 5 3 17 2 
39 20/06/2016 2 30 4 3 15 2 
40 13/10/2016 2 32 5 3 21 3 
41 13/09/2016 2 33 5 4 20 3 
42 07/09/2016 2 26 4 3 11 2 
43 07/03/2017 

      44 11/08/2016 2 31 4 3 16 2 
45 15/12/2016 2 30 5 3 26 4 
46 06/09/2016 2 26 4 3 11 

 47 09/03/2017 2 25 4 3 11 1 
48 16/05/2017 2 37 6 4 24 4 
49 05/01/2017 2 24 4 3 10 1 
50 15/12/2016 2 29 4 3 14 2 
51 08/09/2016 2 32 5 3 15 3 
52 08/11/2016 2 31 4 3 20 

 53 01/12/2016 2 28 4 3 13 1 
54 04/10/2016 2 25 4 3 10 1 
55 16/08/2016 2 24 4 3 8 1 
56 08/09/2016 2 35 5 4 22 3 
57 20/04/2017 2 40 7 3 23 4 
58 02/02/2017 2 27 4 3 8 1 
59 02/03/2017 2 28 4 3 13 

 60 09/05/2017 2 25 4 3 10 1 
61 24/12/2016 2 33 5 3 20 

 62 13/09/2016 2 33 5 3 13 
 63 01/12/2016 2 31 5 3 16 3 

64 08/12/2016 2 28 4 3 12 3 
65 14/03/2017 2 32 5 2 29 5 
66 28/01/2017 2 32 

 
3 22 3 

67 23/03/2017 2 31 5 3 14 2 
68 16/05/2017 2 30 4 3 10 2 
69 18/05/2017 2 33 5 3 16 3 
70 19/01/2017 
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71 22/12/2016 2 32 4 3 16 2 
72 20/12/2016 2 26 4 3 11 

 73 08/12/2016 2 26 3 3 8 0 
74 29/12/2016 2 25 4 3 10 1 
75 30/06/2016 2 24 3 3 10 1 
76 16/08/2016 2 25 4 3 11 

 77 16/09/2016 2 27 4 3 10 1 
78 15/11/2016 2 28 5 3 14 

 79 12/08/2016 2 25 3 3 10 
 80 22/02/2017 2 31 4 3 10 1 

81 09/06/2016 2 32 5 3 26 
 82 31/10/2016 2 31 4 3 16 
 83 13/07/2016 2 26 4 4 11 2 

84 15/06/2016 2 28 5 3 12 2 
85 11/01/2017 2 32 4 3 15 

 86 21/09/2016 2 33 3 3 16 1 
87 21/12/2016 2 36 5 3 19 

 
88 10/08/2016 2 

      

LEGEND: 

Sno : serial number 

Group : 1=saline ; 2=budesonide 

Gender : 1=male ; 2=female 

State of residence : 1=tamil nadu ; 2=west Bengal ; 3=others 

Diag : diagnosis 

Specdiag : specific diagnosis CRSsP =1    CRSwP = 2    Sinonasalmalignancy = 3    

Sinonasalbenign = 4    ChronicDacrocystitis= 5    others = 6 
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Surtype : surgery type 1=primary ; 2=revision 

Surside : surgery side 1=unilateral ; 2=bilateral 

Dos : date of surgery 

Ass1 : week of 1st assessment 

Snot1 : SNOT 22 score of 1st visit 

Lk1 : Lund kennedy score of 1st visit 

Ass2 : week of 2nd  assessment 

Snot2 : SNOT 22 score of 2nd  visit 

Lk2 : Lund kennedy score of 2nd visit 
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PROFORMA: 
 

COMPARISON OF NORMAL SALINE VS BUDESONIDE NASAL                                 

IRRIGATION IN POST ESS 

PROFORMA  

Study ID : 

Name :  

Hospital number :    Address : 

Age : 

Gender : 

Occupation : 

Phone number : 

Diagnosis : 

Surgery : 

Date of surgery : 

SNOT 22 SCORE :  

Visit  1 :  Date :       

Score: 
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Visit 2 : Date: 

Score: 

LUND KENNEDY SCORE : 

Visit  1 : Date : 

Score: 

Visit 2  Date :  

Score : 
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PATIENT INFORMATION SHEET AND CONSENT: 

PATIENT INFORMATION SHEET : 

STUDY TITLE : Efficacy of budesonide nasal irrigation in comparison to normal saline 

nasal irrigation in post-operative management of endoscopic sinus surgery – a 

randomized control study. 

Endoscopic sinus surgery is done for a variety of disease conditions such as chronic sinus 

infections, nasal polyps , nasal masses etc.Following the surgery the standard treatment 

involves normal saline nasal irrigation along with steroid nasal sprays. We propose a 

study in which another drug (Budesonide) is added for extended benefits. 

This is a research study and the purpose of this study is to compare the effectiveness of 

two treatments in the management of post endoscopic sinus surgery. Normal saline nasal 

irrigation is a routine post-operative 

care done by all patients at home, some centres propose the use of budesonide for better 

results. As a part of this study consenting patients will be randomly allotted to one group 

following the endoscopic sinus surgery and will receive any one of the two forms of 

medication. He/she will be asked certain personal details for information purpose and 

will be taught the process of nasal irrigation by the investigating 

doctor. The participating patient will be followed up as routinely at 2 weeks and 3 months 

post operatively. 

During each visit he/she will have to undergo a nasal endoscopic test and answer an 

questionnaire as a part of the study. 
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There are no risks associated with this study as the treatment options are topical. The 

drug used in one of the solution is steroid and the benefits are based on the local 

absorption of the drug and the effects of systemic absorption are negligible – these 

include rare chances for mild gastric pain, sore throat,stinging sensation in the 

nose , indigestion etc. This study is done on the proven benefits of both the solutions, but 

which one of these is more beneficial is being evaluated and hence would help in 

choosing a right therapy.The benefits a patient can expect from the 

study are less chance in recurrence of disease, and symptoms like nasal stuffiness , 

blockage and crusting are less. The patient’s participation in the study is voluntary and 

that he/she is free to withdraw at any time, without giving any reason, without his/her 

medical care or legal rights being affected. The confidentiality of the patient and details 

will be maintained and will not be disclosed at any point of time to anybody outside of 

the study.All patient details and results of the investigations will be accessed and 

handled only by the principal investigator and coinvestigators of the study. 

In case of any queries relating to the study,the patient may contact the investigator at any 

time.In case of any health issues/illness,kindly contact the investigator immediately. 

Contact details : 

Dr.H.Shameer Ahamed, 

PG Registrar, Department of ENT, 

CMC Vellore. 

+919894034656 

shameer_ahamed@yahoo.co.in 
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INFORMED CONSENT 

Study Title: 

EFFICACY OF BUDESONIDE NASAL IRRIGATION IN COMPARISON TO 

NORMAL SALINE NASAL IRRIGATION IN POST OPERATIVE 

MANAGEMENT OF ENDOSCOPIC SINUS SURGERY – A RANDOMIZED 

CONTROL STUDY 

Patient ID : ____________ 

Patient’s Name: _________________________________________ 

Date of Birth / Age: ___________________________ 

i. I confirm that I have read and understood the information sheet dated ____________ 

for the above study and have had the opportunity to ask questions. [ ] 

ii. I have been explained about the nature of study , its objectives , the benefits and risks 

associated with the study 

iii. I understand that my participation in the study is voluntary and that I am free to 

withdraw at any time, without giving any reason, without my medical care or legal rights 

being affected. [ ] 

iv. I understand that the Sponsor of the clinical trial, the Ethics Committee and the 

regulatory authorities will not need my permission to look at my health records both in 

respect of the current study and any further research that may be conducted in relation to 

it, even if I withdraw from the trial. I agree to this access. However, I understand that my 

identity will not be revealed in any information released to third 

parties or published. [ ] 
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v. I agree not to restrict the use of any data or results that arise from this study provided 

such a use is only for scientific purpose(s). [ ] 

vi. I agree to take part in the above study. [ ] 

vii. I am aware of the Audio-visual recording of the Informed Consent. [ ] 

 

Signature (or Thumb impression) of the Subject/Legally Acceptable 

Date: _____/_____/______ 

Signatory’s Name: _________________________________ 

Representative signature/ thumb impression : _________________ 

Date: _____/_____/______ 

Signatory’s Name: _________________________________ 

Signature of the Investigator: ________________________ 

Date: _____/_____/______ 

Study Investigator’s Name: _________________________ 

Signature or thumb impression of the Witness: ___________________________ 

Date: _____/_____/_______ 

Name of the Witness: ______________________________ 
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