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ABSTRACT 

Title: “Efficacy of normal saline nasal spray added to standard treatment 

regimen of chronic rhinosinusitis: a randomized controlled trial.” 

Background and Objective:  Chronic Rhinosinusitis is characterized by 

inflammation of the lining of nose and paranasal sinuses leading to nasal 

blockage/discharge, facial pressure/pain and loss of smell sensation. It is one of the 

most common chronic health problems globally. Its impact on health and quality of 

life of the individual is constantly increasing both in developing and developed 

countries. However, the easily accessible and affordable intervention in early stages 

results in considerable improvement of symptoms. The aim of medical treatment is to 

reduce inflammation, reduce bacterial load and optimize ciliary function by removing 

mucus. Hence one of the approaches that is followed in conservative management 

includes a combination therapy with intranasal corticosteroids and empirical 

antibiotics, which aim at targeting intrinsic mucosal inflammation and reducing 

microbial load, respectively. Saline irrigation is useful in improvement of mucociliary 

clearance by the removal of mucus, infected crusts and pro-inflammatory agents. No 

recent studies have been done that evaluate the role of Normal Saline separately. The 

aim of this study was to evaluate efficacy of adding normal saline nasal spray to 

standard treatment regimen of chronic rhinosinusitis. 

Materials And Methods:  This is a one-year randomized controlled, blinded study 

conducted between January 2021 to December 2021 in Otorhinolaryngology OPD of 

Department of Otorhinolaryngology and Head and Neck Surgery, J. N. Medical 

College, KAHER, Belgaum. Study consisted of 40 chronic rhinosinusitis patients 

divided into Study and Control group of 20 patients each. The study group was 

prescribed Normal Saline nasal spray (1 puff in each nostril, thrice daily) in addition 
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to topical corticosteroids (Mometasone furoate nasal spray, 1 puff in each nostril, 

twice daily; 1 puff=50µg),  and oral antibiotics (Amoxiclav, 30mg/kg, twice daily), 

while the control group was only prescribed topical corticosteroids and oral 

antibiotics. Patients were evaluated using Lund–Kennedy Endoscopic Scores (LKES) 

and SNOT-22 before and after the treatment.  

Results: There was a significant improvement in LKES, with pre-treatment and post-

treatment scores for control group being 5.35±2.43 vs 3.70±1.95 respectively 

(p=0.0116), whereas for test group, pre-treatment and post-treatment scores were 

8.15±2.62 vs 6.05±2.04 respectively (p=0.0037). Improvement in SNOT-22 scores 

were observed as well, with pre-treatment and post-treatment scores for control group 

being 38.90±12.01 vs 25.70±9.21 respectively (p=0.0002), whereas for test group, 

pre-treatment and post-treatment scores were 49.85±11.38 vs 31.55±9.91 respectively 

(p<0.0001). 

Conclusion:  At the end of study, it was concluded that addition of normal saline 

nasal spray to medical management of chronic rhinosinusitis is efficacious which was 

evident through endoscopic as well as symptomatic improvement in patients. Normal 

saline is helpful in clearance of mucous, infected crusts and pro-inflammatory agents 

via mucous thinning, enhanced mucociliary evacuation from sinuses, reduced edema, 

and decreased antigen load in the nasal and sinus cavities, hence reducing the 

symptoms of chronic rhinosinusitis. 
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INTRODUCTION 

Chronic Rhinosinusitis (CRS) is an inflammatory process of the mucosa of 

nasal cavity and paranasal sinuses. It is one of the most common chronic health 

problems affecting about 11% of the population globally.[1] Its impact on health and 

quality of life of the individual is constantly increasing both in developing and 

developed countries. However, the easily accessible and affordable intervention in 

early stages results in considerable improvement of symptoms. 

The aim of medical treatment is to reduce inflammation, reduce bacterial load 

and optimize ciliary function by removing mucus.[1] Hence one of the approaches that 

is followed in conservative management includes a combination therapy with 

empirical antibiotics and intranasal corticosteroids, that aim at reducing microbial 

load and targeting mucosal inflammation, respectively. In order to optimize 

mucociliary clearance, a number of modalities have been tried like saline irrigation 

and use of mucoactive agents. 

Saline irrigation is useful in improvement of mucociliary clearance by the 

removal of mucus, infected crusts and pro-inflammatory agents. Isotonic saline and 

hypertonic saline are the most commonly used modalities for nasal irrigation. 

Although use of hypertonic saline has been shown to have better radiological 

improvement in comparison to isotonic saline, it is at the cost of higher rates of local 

adverse effects such as inflammation and rhinorrhea.[1] Normal Saline can be thought 

of a superior option for the advantage of it having better fluid balance in addition to 

better nasal patency[2] and tolerability. 
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In a study by AS DeConde et al, approximately one in three patients who 

initially elected medical treatment subsequently chose surgical intervention[2][3], 

which is high, which is followed by a post-operative follow-up of an average of 3 

months. Hence, our study aims to know whether addition of intranasal normal saline 

in medical line of treatment of chronic rhinosinusitis will reduce the need for surgery 

as well as long term follow-up. 

Intranasal Normal Saline is a commonly practiced post-operative therapy in 

secondary chronic rhinosinusitis. However, its role as a first line treatment modality in 

primary chronic rhinosinusitis has not been extensively studied. Very few recent 

studies[4][5][6][7], especially in India[5], have been performed that examine the effect of 

topical Normal Saline in conservative management of chronic rhinosinusitis. Normal 

Saline effect in comparison to alternate options of nasal irrigations has been studied. 

However, no recent studies have been done that evaluate the role of Normal Saline 

separately. 

Our study aims to observe the role of supplementing nasal irrigation in the 

form of Normal Saline spray along with systemic antibiotics and intranasal 

corticosteroids in comparison to treatment with only antibiotics and corticosteroids. 

The results are evaluated both subjectively and endoscopically. The goal was to assess 

the benefit of adding topical Normal Saline spray in the first line treatment of chronic 

rhinosinusitis. 
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OBJECTIVE 

The rationale of our study was to evaluate efficacy of adding normal saline 

nasal spray to standard treatment regimen of chronic rhinosinusitis. 
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REVIEW OF LITERATURE 

Nasal obstruction, congestion, blockage, or discharge—which may be anterior 

or posterior nasal drip—must be one of two or more symptoms that characterize this 

inflammation of the nose and paranasal sinuses known as CRS. Other signs may 

include face pressure or pain, a diminished or absent sense of smell (in adults), or 

coughing (in children).[8] 

There must have been symptoms for at least 12 weeks. Additionally, 

individuals must exhibit either endoscopic signs of at least one of the following: nasal 

polyps, mucopurulent discharge primarily from the middle meatus, or 

oedema/mucosal obstruction primarily in the middle meatus, or mucosal changes 

within the osteo-meatal complex and/or sinuses as demonstrated by a CT scan.[9] 

In India, 1 in 8 people, or 5 to 15% of the urban population, are affected by 

CRS. There have been reports that sinusitis has a higher prevalence than any other 

chronic ailment (146/1000 people), and it is supposedly getting more common.[10] The 

quality of life is greatly reduced by symptoms such nasal blockage, nasal discharge, 

sleep disruption, anosmia, and facial pain. Exacerbations of respiratory diseases, 

ineffective symptom control, and acute exacerbations are frequent. Although they are 

uncommon, complications can arise, such as vision impairment and intracranial 

infection. 

Several theories have been put out in the recent years to explain the clinical 

CRS spectrum. These hypotheses provide evidence in favour of the dysfunctional 

interaction of exogenous factors and individual host traits leads to CRS. Overall, this 

reinforces the notion that CRS is best understood as an improper interaction that takes 
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place at the sinonasal mucosa, the point of contact between the host and the 

environment. 

Allergens, toxins, and microbiological pathogens are environmental causes of 

CRS, whereas immune system abnormalities are host causes.. In the paranasal 

sinuses, nasal allergens have been discovered to cause pathophysiologic alterations 

that are somewhat analogous in character to the reactions seen in CRS.[11,12] Skin test 

reactivity and increased IgE are inflammatory profiles associated with atopy, albeit 

this is not always the case in CRS patients.[13,14] Furthermore, neither clinical nor 

radiographic criteria used to assess the severity of CRS have been observed to 

significantly correlate with atopic condition.[15, 16] Overall, most researchers do not 

think that AR is the main cause of CRS; rather, they think that it is a problem that is 

superimposed that influences the inflammation found in CRS to a variable but 

generally minor degree. In CRS, microbes, particularly fungus and bacteria, are 

thought to be the most important environmental contributors. Among the host factors 

associated with CRS are deficiencies in the mechanical, innate, and adaptive 

components of the immune system. The following are some theories on the etiology 

and pathogenesis of CRS: hypotheses that highlight important environmental 

elements involved in the disease process (1) the fungal hypothesis, (2) the 

superantigen hypothesis, (3) the biofilm hypothesis, and (4) the microbiome 

hypothesis, and hypotheses which describe specific host factors (5) the eicosanoid 

hypothesis and (6) the immune barrier hypothesis, which describe specific host 

factors.[17] 

The Fungal Hypothesis: Although fungi are no longer considered to be the 

main causes of CRS, an elevated level of fungal colonization is still considered to be a 
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significant disease modifier. Intrinsic proteases found in fungi can activate PAR 

receptors on a variety of cell types to induce cytokines, potentially activating T-helper 

(Th) 2 responses.[18-22] Fungal extracts can block epithelial JAK-STAT1 signaling, 

which may suppress Th1 and stimulate Th2 responses.[23] In the case of classic 

allergic fungal sinusitis, fungi undoubtedly play a significant role.[24] 

Last but not least, chitin is a component of fungal cell walls that in numerous 

animals and human models has been discovered to cause a Th2 response, however its 

potential significance in CRS is yet unknown.[25–27] Currently, the majority of 

researchers believe that fungi probably have a significant impact on a subset of CRS 

patients. 

The Bacteria-based Hypothesis: Both healthy individuals and individuals with 

CRS have bacteria colonizing their sinonasal tracts in addition to fungi., most 

prominently Staphylococcus aureus.[28, 29] Staphylococcus can live inside the 

macrophages and epithelial cells of CRS patients in addition to surface 

colonization.[30–32] The following are the three bacterial-based theories that have been 

put forth: (a) the superantigen hypothesis, (b) the biofilm hypothesis, and (c) the 

microbiome hypothesis. 

a) The Superantigen Hypothesis: It states that local eosinophilic reactions are 

amplified by Staphylococcus bacteria's superantigenic (SAGs) exotoxins through 

a variety of methods, which promotes polyp formation.[33, 34] These toxins act by 

eliciting a massive and unchecked immune reaction that can activate up to 30% of 

the T cell population. in affected individuals, in contrast to the 0.001% of T cells 

that are activated in a typical antigen-specific immunological response.[35] B cells 

are among the many different cell types that are impacted, and this causes a 
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localized polyclonal IgE response in nasal polyps.[33, 36, 37-44] Significant portions 

of controls, CRSsNP patients, and Cystic Fibrosis (CF) patients have been 

colonized with Staphylococcus, but none of the tissues from these groups 

demonstrate any SAG effects.[45] Therefore, it is unclear if SAGs are directly 

responsible for the inflammatory response in the tissues; they may merely serve to 

amplify it. Therefore, a SAG impact would significantly increase the severity of 

an already established Th2-skewed response in eosinophilic polyps, resulting in a 

more clinically severe phenotype. As a result, Staphylococcus superantigens are 

typically viewed as disease modifiers rather than specific etiologic factors in the 

development of nasal polyposis. 

b) Biofilm Hypothesis: Communities of bacteria are enclosed in sophisticated, highly 

organized structures called biofilms that are protected by an extracellular matrix. 

This exterior matrix, which is made up of polysaccharides, nucleic acids, and 

proteins, gives bacteria a way to lower their metabolic rates in growth-unfavorable 

conditions, shielding them from both host defences and common antibiotics. S. 

aureus biofilms are most frequently linked to CRS, the other bacterial species 

being Pseudomonas aeruginosa, Streptococcus pneumonia, Haemophilus 

influenza, and Moraxella catarrhalis which are also known to form biofilms. 

However, there is no concrete proof to support the idea that bacterial biofilms 

contribute to the initial development of CRS.[46] As a result, from the perspective 

of CRS pathogenesis, any biofilm hypothesis would default to the superantigen 

hypothesis. 

c) Microbiome Hypothesis: The commensal microorganisms to some extent by 

concealing antimicrobial proteins and producing lipid by-products that help 

maintain homeostasis by depressing pathogen growth.[47, 48] This shows that the 
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resolution of inflammation may be linked to the repair of the microbiome through 

probiotics or inoculation with a sample of healthy bacteria.[49] Antibiotics 

or virally induced modifications to the sinonasal microbiome may facilitate the 

formation of pathogenic organisms that cause CRS., according to a preliminary 

study in this area.[50] To be confirmed, the CRS microbiome theory needs to be 

studied more thoroughly. 

Host-related Hypotheses of CRS: Defects in this system could hypothetically 

explain the persistent inflammation that characterizes CRS. The host can be naturally 

protected from damage brought on by environmental causes through the mucosal 

immune system. If the foreign pathogenic stimulation is severe enough, an adaptive 

immune response will be set off with highly specific T and B proliferation. The 

persistent nature of the inflammatory response in CRS suggests ongoing immune 

system stimulation. Hence, two broad host-related theories have been suggested: a) 

eicosanoid theory b) immune barrier theory. 

a) Eicosanoid Theory: The metabolism of arachidonic acid results in the production 

of signaling molecules called eicosanoids that have inflammatory and 

immunologic properties and are secreted by a wide range of cell types. More 

recently, it has been suggested that deficiencies in the eicosanoid system, which 

have long been intimately linked to aspirin sensitivity, may also contribute to 

CRSwNP in general.[45, 51] Eicosanoids may also modify the effects of 

Staphylococcal superantigens, according to certain evidence. [52, 53] Leukotriene 

inhibitors' success in treating nasal polyposis, however, has faded the interest in 

this route as a key contributor to the onset of CRS. 
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b) Immune Barrier Theory: According to the immune barrier theory, when exposed 

to relatively common microbial pathogens, deficiencies in the physical barrier 

and the innate immune response contribute to the development of CRS.[54, 55] In 

contrast to most of the earlier work, which focused on downstream cellular 

infiltration, this attention on events at the mucosal interface is novel. Airway 

mucus, which traps foreign objects, and intercellular tight junctions between 

respiratory epithelial cells make up the physical barrier upstream. Together, they 

provide a semi-permeable barrier that restricts entry across the mucosa. Patients 

with CF, who have a known aberrant mucociliary flow and a very high 

prevalence of CRS, both with and without nasal polyps, provided the first 

evidence for upstream abnormalities causing CRS.[56] This highlights the 

significance of mucociliary flow to nose and sinus homeostasis and the fact that 

even carriers of the CF mutation without the clinical disease have a considerably 

greater prevalence of CRSsNP.[57] Later research revealed that CRS had a more 

widespread impairment in mucociliary clearance, which prolonged transit times 

and, thus, exposed patients to foreign material.[58, 59] The mechanical barrier has 

also been shown to be compromised, as evidenced by decreased tight junctional 

proteins and higher sensitivity to exogenous protease degradation in later 

investigations.[60-62] Functional tests showed that the barrier in CRSwNP was 

permeable, allowing more foreign material to pass through the epithelium.[63, 64] 

Oncostatin M, a cytokine that can break down tight junctions, has recently been 

found to be present in higher amounts in afflicted tissues, which may contribute 

to barrier abnormalities in CRS.[65] Overall, our findings imply that mucociliary 

failure exists in both types of CRS, but that CRSwNP is more closely associated 

with a porous barrier. It's still not apparent whether any barrier deficiencies are 
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brought on by the host's core genetic variation, epigenetic changes brought on by 

environmental stressors, or a combination of the two. However, it should be 

noted that epidemiological studies show that CRS patients typically have chronic 

inflammation in their noses, sinuses, and frequently their lower respiratory 

tracts.[66, 67] This increases the likelihood that the primary host genes regulating 

CRS development will control respiratory mucosal immunobiology rather than 

the systemic immune response. 

Depending on whether nasal polyps are present or not, there are two main 

phenotypes of chronic rhinosinusitis. Most frequently emerging from the osteomeatal 

complex, nasal polyps are hyperplastic swellings of the nasal mucosa that resemble 

tumours.[68] When polyps are observed (either directly or endoscopically) in the 

middle meatus on both sides of the nose, chronic rhinosinusitis with nasal polyps 

(CRSwNP) is the conclusion. The situation where no polyps are present is referred to 

as CRSsNP. 

Although judgments about the patient's CRS should be based on its cause, in 

practice therapeutic decisions may be made without knowledge of the patient's polyp 

status, particularly in primary care. 

Steroids, antibiotics, and saline are some of the most frequently utilized either 

topically (spraying into the nose) or systemically (taken orally) therapies for CRS. 

A method called nasal irrigation involves using salt water solutions that are 

either isotonic or hypertonic to rinse the nasal cavity. Other names for it include nasal 

douche, wash, and lavage. One nostril receives an injection of saline solution, which 

then bathes the nasal cavity as it exits the other. One can also use a nebulizer or low 

positive pressure with a spray, pump, or squirt bottle to perform saline nasal 
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irrigation. Many individuals with chronic rhinosinusitis utilize this over-the-counter 

medication as a supplement to their regular medical care. 

Saline nasal irrigation's precise method of action is uncertain. Saline nasal 

irrigation may improve the function of the nasal mucosa through a variety of 

physiological processes, including direct cleansing of mucus because it can serve as a 

breeding ground for bacteria; saline thins mucus and aids in its clearance; removal of 

antigens, biofilm, or inflammatory mediators, which reduces inflammation; as well as 

improved mucociliary function by increasing ciliary beat frequency.[69] The notion 

that nasal saline irrigation is safe, affordable, and generally accessible has led to its 

widespread adoption. 

In our study, on individuals with chronic rhinosinusitis, the effects of nasal 

saline combined with various therapies, such as intranasal corticosteroids, oral 

antibiotics, are investigated. The results are compared using Sino-nasal Outcome Test 

(SNOT-22) and Lund-Kennedy Endoscopy Scoring (LKES). 

A patient-reported outcome measure called the 22-item Sino-nasal Outcome 

Test (SNOT-22) was developed to assess how CRS affected health-related quality of 

life.[70] The information in SNOT-22 covers the effects of CRS on severity of 

symptoms, productivity, social and emotional impact, and sleep. Items are given a 

score between 0 (no problem) and 5 (problem as terrible as it can be), which is added 

up to give a final score between 0 and 110.[71] 
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Fig. 1: Sin-Nasal Outcome Test-22 Questionnaire 

In 1995, Lund and Kennedy, heading the Staging and Therapy Group for 

Chronic Rhinosinusitis, proposed the Lund-Kennedy (LK) endoscopic scoring.[72] To 

date, it remains the most frequently utilized and referenced endoscopic scoring system 

in rhinology outcomes research. The five words that make up the LK Endoscopy 
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Score are polyposis, discharge, edema, scarring, and crusting. Each term is evaluated 

on an ordinal scale from 0 to 2 for each side. Higher scores indicate worse observed 

disease 

LUND-KENNEDY ENDOSCOPIC SCORING [72]  

 

Fig. 2: Lund-Kennedy Endoscopic Scoring 

In our study, the SNOT-22 scoring and LKES are compared before and after 

treatment and efficacy of normal saline as a treatment option for chronic rhinosinusitis 

is evaluated. 
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MATERIALS AND METHODS 

STUDY SETTING- Hospital Based study 

STUDY DESIGN- Randomized Control Study 

METHOD OF RANDOMIZATION- computer generated randomization 

STUDY PERIOD- 1 year 

STUDY POPULATION- All cases of chronic rhinosinusitis attending 

Otolaryngology OPD in KLES Dr. Prabhakar Kore Hospital, Belgaum from January 

2021 - December 2021 

SAMPLE SIZE (n)- 40 

The minimum sample size formula based on mean and standard deviation is 

n = 
2 2 2

1 2
2

1 2

(z z ) (s s )

(X X )

α β+ +

−
 

where zα is linked with the level of significance and zβ is linked with the power of the 

test. For 5% level of the significance zα =1.96 and zβ =0.84 for 80% power of the test. 

Ref: 

1X is the mean of first study group (7.8) whereas 2X  is the mean of second study group 

(5.9). 

s1 is the standard deviation of the first study group (2.2) whereas s2 is the standard 

deviation of the second study group (1.6). 

With the values hence obtained, the sample size calculated is 16. 

To make our study more confirmative, the sample size will be raised to 20. 

There will two groups each with size 20.  
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STATISTICAL ANALYSIS- Our study is focused on comparison of two groups. 

The mean and the standard deviation for the continuous quantitative variables were 

calculated. The Unpaired Student's t test and other appropriate statistical methods 

were used to compare the continuous variables between groups. Using the Student's 

Paired t test, two quantitative variables within a group were compared. 

Rates, ratios, and percentages were used to express the categorical data. Using 

the Chi-square test or Fisher's exact test, the relationship between the result, clinical, 

and demographic factors was evaluated. 

Discrete variables were represented by median.  

Nonparametric tests were used for comparing discrete variables. 

Graphs that adequately reflected the comparison were utilized.  

For all tests, a value of p which was less than 5% (0.05) was considered significant. 

SPSS software was used for statistical analysis. 

INCLUSION CRITERIA- 

• 18 to 65 years of age 

• Confirmed case of chronic rhinosinusitis 

• Patients ready to participate in the trial                 

EXCLUSION CRITERIA- 

• Less than 18 years of age 

• More than 65 years of age 

• Patients with immunocompromised status 

• Past history of nasal surgery 

• A known case of head and neck malignancy 
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• Previous radiotherapy to head and neck 

• Mucociliary clearance disorders 

METHODOLOGY- 

• Patients’ details and history were obtained.  

• Clinical examination was performed.  

• Any other symptoms apart from nose complaints were noted.  

• A thorough clinical examination was done for all patients with anterior and 

posterior rhinoscopy and Diagnostic Nasal Endoscopy (DNE).  

• Pre-treatment Lund-Kennedy Endoscopic Score (LKES) as well as 22-item 

Sinonasal Outcome Test (SNOT- 22) were assessed and noted in the same 

proforma. 

• After clinical diagnosis, using computer generated randomization, the subject 

was allocated to either the Study group or the Control group.  

• The patients in study group were prescribed Normal Saline nasal spray (1 puff 

in each nostril, three times a day) in addition to the standard treatment regimen 

of CRS comprising of topical corticosteroids (Mometasone furoate nasal 

spray, 1 puff in each nostril, two times a day; 1 puff=50µg),  and oral 

antibiotics (Amoxiclav, 30mg/kg, two times a day), while the control group 

was only prescribed topical corticosteroids and oral antibiotics.  

• Patients were re-assessed after 3 weeks of receiving treatment using post-

treatment SNOT-22 score and DNE.  

• Lund-Kennedy endoscopy scoring system was used to compare pre-treatment 

and post-treatment endoscopy outcomes. 
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Diagnostic Nasal Endoscopy (DNE) 

Patients’ each of the nasal cavities were packed using 4% lignocaine and 

xylometazoline 15 minutes before the procedure. Supine position with 30° head-end 

elevation was given and DNE was performed using 0° 4mm adult endoscope for all 

patients.  

The three passes performed were: 

• 1st Pass  

Between the inferior turbinate and septum, the endoscope was carefully 

passed into the nasal cavity. For spurs or deviations, the septum was examined. 

Examination of the inferior turbinate for hypertrophy was carried out.. The posterior 

choana was examined for any obstructing pathology. The scope was advanced and 

nasopharynx inspected. On withdrawing, the scope was rolled into the inferior 

meatus, The opening of nasolacrimal duct was examined for on the roof of the inferior 

meatus. 

• 2nd Pass  

The posterior choana was reached after passing the scope along the floor. The 

middle turbinate was reached by advancing the scope medially upward along the 

anterior surface of the sphenoid and over the roof of the posterior choana. The 

superior turbinate and meatus were noticed visualized. One could see the spheno-

ethmoidal recess was noted too. 
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• 3rd Pass 

Middle meatus was entered by rolling endoscope under the inferior border of 

middle turbinate. The middle meatus's contents were are observable on withdrawing 

the scope from posterior to anterior direction. 

ETHICAL CONSIDERATIONS- 

Ethical clearance for the study was obtained from the JNMC Institutional 

Ethics Committee on Human Subjects Research and the reference number was 

MDC/DOME/57. 
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RESULTS AND ANALYSIS 

• GENDER DISTRIBUTION 

In our study 40 patients were included, 19 females (47.5%) & 21 males (52.5%). 

 

Graph 1: Gender distribution 

 CONTROL GROUP TEST GROUP 

GENDER NUMBER % NUMBER % 

FEMALE 14 70 5 25 

MALE 6 30 15 75 

TOTAL 20 100 20 100 
 

Table 1: Gender distribution 
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• AGE DISTRIBUTION 

 

Graph 2: Age Distribution 

Our study includes 5 age groups: 

18-24 years – 20% 

25-34 years – 35% 

35-44 years – 25% 

45-54 years – 10% 

55-65 years – 10% 
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 CONTROL GROUP TEST GROUP 

AGE NUMBER % NUMBER % 

15 - 24 5 25 3 15 

25 - 34 6 30 8 40 

35 - 44 5 25 5 25 

45 - 54 2 10 2 10 

55- 64 2 10 2 10 

TOTAL 20 100 20 100 
 

Table 2a: Age Distribution- Grouping 

In the control group, mean age was 34.4±11.73 years with minimum age being 22 

years, maximum age being 61 years. 

In the test group, mean age was 35.95±12.66 years with minimum age being 19 years, 

maximum age being 63 years. 

 MEAN S.D. MIN MAX 

CONTROL GROUP 34.40 11.73 22 61 

TEST GROUP 35.95 12.66 19 63 
 

Table 2b: Age Distribution- Statistical analysis 
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• DURATION OF SYMPTOMS 

In the control group, mean duration of symptoms was 3.37±4.83 years with minimum 

being 3 months, maximum being 20 years. 

In the test group, mean duration of symptoms was 4.95±6.68 years with minimum 

being 3 months, maximum being 25 years. 

 MEAN S.D. MIN MAX 

CONTROL GROUP 3.37 4.83 0.25 20 

TEST GROUP 4.95 6.68 0.25 25 
 

Table 3: Duration of Symptoms 
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• PRESENCE OF POLYPOSIS 

Presence of polyposis was noted in 42.5% of patients, 15% being in the control group 

while 27.5% being in the test group. 

 

Graph 3: Presence of Polyposis 

 CONTROL GROUP TEST GROUP 

PRESENCE OF POLYPOSIS NUMBER % NUMBER % 

POSITIVE 6 30 11 55 

NEGATIVE 14 70 9 45 

TOTAL 20 100 20 100 

 

Table 4: Presence of Polyposis 
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• LUND KENNEDY ENDOSCOPIC SCORING 

Before Treatment: 

In the control group,  

• mean Lund Kennedy Endoscopic Score of right nasal cavity was 2.75±1.48 

with minimum score being 1, maximum being 6. 

• mean Lund Kennedy Endoscopic Score of left nasal cavity was 2.60±1.19 

with minimum score being 1, maximum being 6. 

• mean total Lund Kennedy Endoscopic Score before treatment was 5.35±2.43 

with minimum score being 3, maximum score being 11. 

 CONTROL GROUP 

 MEAN S.D. MIN MAX 

RIGHT SIDE 2.75 1.48 1 6 

LEFT SIDE 2.60 1.19 1 6 

TOTAL 5.35 2.43 3 11 
 

Table 5a: Lund-Kennedy Endoscopic Scoring, before treatment- Control group 

In the test group,  

• mean Lund Kennedy Endoscopic Score of right nasal cavity was 4.15±1.35 

with minimum score being 2, maximum being 7. 

• mean Lund Kennedy Endoscopic Score of left nasal cavity was 4.00±1.49 

with minimum score being 2, maximum being 7. 

• mean total Lund Kennedy Endoscopic Score before treatment was 8.15±2.62 

with minimum score being 5, maximum score being 14. 
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 TEST GROUP 

 MEAN S.D. MIN MAX 

RIGHT SIDE 4.15 1.35 2 7 

LEFT SIDE 4.00 1.49 2 7 

TOTAL 8.15 2.62 5 14 
 

Table 5b: Lund-Kennedy Endoscopic Scoring, before treatment- Test group 

       

 

Graph 4a: Mean Lund-Kennedy Endoscopic Scoring- Before treatment 

For right nasal cavity, p value was 0.0034. 

For left nasal cavity, p value was 0.0022. 

For total score, p value was 0.0012. 
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After Treatment 

In the control group,  

• mean Lund Kennedy Endoscopic Score of right nasal cavity was 2.00±1.30 

with minimum score being 1, maximum being 5. 

• mean Lund Kennedy Endoscopic Score of left nasal cavity was 1.70±0.92 

with minimum score being 0, maximum being 4. 

• mean total Lund Kennedy Endoscopic Score after treatment was 3.70±1.95 

with minimum score being 2, maximum score being 8. 

 CONTROL GROUP 

 MEAN S.D. MIN MAX 

RIGHT SIDE 2.00 1.30 1 5 

LEFT SIDE 1.70 0.92 0 4 

TOTAL 3.70 1.95 2 8 
 

Table 6a: Lund-Kennedy Endoscopic Scoring, after treatment- Control group 

In the test group,  

• mean Lund Kennedy Endoscopic Score of right nasal cavity was 3.05±1.10 

with minimum score being 1, maximum being 5. 

• mean Lund Kennedy Endoscopic Score of left nasal cavity was 3.00±1.12 

with minimum score being 1, maximum being 5. 

• mean total Lund Kennedy Endoscopic Score after treatment was 6.05±2.04 

with minimum score being 3, maximum score being 10. 
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 TEST GROUP 

 MEAN S.D. MIN MAX 

RIGHT SIDE 3.05 1.10 1 5 

LEFT SIDE 3.00 1.12 1 5 

TOTAL 6.05 2.04 3 10 
 

Table 6b: Lund-Kennedy Endoscopic Scoring, after treatment- Test  group 

 

 

Graph 4b: Mean Lund-Kennedy Endoscopic Scoring- After treatment 

For right nasal cavity, p value was 0.0088. 

For left nasal cavity, p value was 0.0003. 

For total score, p value was 0.0006. 

 

 

0.00

2.00

4.00

6.00

8.00

RIGHT LEFT TOTAL

MEAN LUND KENNEDY ENDOSCOPIC 
SCORING (AFTER)

CONTROL GROUP TEST GROUP



Results 

 Page 28 
  

INTRA-GROUP COMPARISION: 

In the following tables, p value is calculated using Student’s Paired t Test. 

For control group, 

For right side, mean LKES  before treatment was 2.75±1.48, minimum score being 1 

and maximum score being 6; whereas after treatment the score was 2.00±1.30, 

minimum score being 1 and maximum score 5. The p-value was 0.0484. 

For left side, mean LKES  before treatment was 2.60±1.19, minimum score being 1 

and maximum score being 6; whereas after treatment the score was 1.70±0.92, 

minimum score being 0 and maximum score being 4. The p-value was 0.0055. 

Overall, mean LKES  before treatment was 5.35±2.43, minimum score being 3 and 

maximum score being 11; whereas after treatment the score was 3.70±1.95, minimum 

score being 2 and maximum score being 8. The p-value was 0.0116. 

 BEFORE AFTER p 

VALUE 
 MEAN S.D. MIN MAX MEAN S.D. MIN MAX 

RIGHT 

SIDE 2.75 1.48 1 6 2.00 1.30 1 5 0.0484 

LEFT 

SIDE 2.60 1.19 1 6 1.70 0.92 0 4 0.0055 

TOTAL 5.35 2.43 3 11 3.70 1.95 2 8 0.0116 
 

Table 7a: Lund-Kennedy Endoscopic Scoring, intra-group comparison- Control 

group 
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For test group, 

For right side, mean LKES  before treatment was 4.15±1.35, minimum score being 2 

and maximum score being 7; whereas after treatment the score was 3.05±1.10, 

minimum score being 1 and maximum score 5. The p-value was 0.0037. 

For left side, mean LKES  before treatment was 4.00±1.49, minimum score being 2 

and maximum score being 7; whereas after treatment the score was 3.00±1.12, 

minimum score being 1 and maximum score being 5. The p-value was 0.0107. 

Overall, mean LKES  before treatment was 8.15±2.62, minimum score being 5 and 

maximum score being 14; whereas after treatment the score was 6.05±2.04, minimum 

score being 3 and maximum score being 10. The p-value was 0.0037. 

 BEFORE AFTER p 

VALUE 
 MEAN S.D. MIN MAX MEAN S.D. MIN MAX 

RIGHT 

SIDE 4.15 1.35 2 7 3.05 1.10 1 5 0.0037 

LEFT 

SIDE 4.00 1.49 2 7 3.00 1.12 1 5 0.0107 

TOTAL 8.15 2.62 5 14 6.05 2.04 3 10 0.0037 
 

Table 7b: Lund-Kennedy Endoscopic Scoring, intra-group comparison- Test group 
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• SNOT-22 SCORING 

In the following tables, p value is calculated using Student’s Paired t Test. 

For control group, 

Mean score before the treatment was 38.90±12.01 with minimum score being 21, 

maximum score being 57. 

Mean score after the treatment was 25.70±9.21 with minimum score being 12, 

maximum score being 43. 

The p value was 0.0002. 

BEFORE AFTER p 

VALUE MEAN S.D. MIN MAX MEAN S.D. MIN MAX 

38.90 12.01 21 57 25.70 9.21 12 43 0.0002 
 

Table 8a: SNOT -22 Scoring- Control group 
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For test group, 

Mean score before the treatment was 49.85±11.38 with minimum score being 30, 

maximum score being 67. 

Mean score after the treatment was 31.55±9.91 with minimum score being 14, 

maximum score being 51. 

The p value was <0.0001. 

BEFORE AFTER p 

VALUE MEAN S.D. MIN MAX MEAN S.D. MIN MAX 

49.85 11.38 30 67 31.55 9.91 14 51 < 0.0001 
 

Table 8b: SNOT -22 Scoring- Test group 

 

Graph 5: Mean SNOT-22 Score 

  

0.00

10.00

20.00

30.00

40.00

50.00

CONTROL GROUP TEST GROUP

MEAN SNOT-22 SCORE

BEFORE AFTER



Discussion 

 Page 32 
  

DISCUSSION 

CRS is defined as an inflammatory condition of the nasal cavity and paranasal 

sinuses that is considered to be the result of mucosal inflammation, which results in 

swelling and blockage at the sinus ostium. Due to mucus stasis caused by this, 

bacterial superinfection may follow. The aim of our study was to evaluate the efficacy 

of supplementing normal saline nasal spray to medical line of treatment for chronic 

rhinosinusitis. 

Saline nasal irrigation enhances the function of the nasal mucosa through a 

number of physiological processes, including direct mucus cleansing, antigen 

removal, biofilm removal, removal of inflammatory mediators, and a better 

mucociliary function.  

In our study, 40 CRS patients were included out of which 19 (47.5%) patients 

were females and 21 (52.5%) patients were males. Male predominance was seen. 

In the present study, CRS patients within the age group 18-65 years were 

included, majority of patients belonging to the age group 25-34 years (35%) and 34-

44 years (25%), overall mean age being 35 years.  Presence of polyposis was noted in 

42.5% of patients. 

Our findings showed that each patient had improved post-treatment to some 

extent in both the groups, more so in the test group. For control group, mean SNOT-

22 score before the treatment was 38.90±12.01 whereas after the treatment score was 

25.70±9.21 (p value was 0.0002). For test group, mean score before the treatment was 

49.85±11.38 whereas mean score after the treatment was 31.55±9.91 (p value was 

<0.0001). 
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The majority of symptom improvements were seen in patients with the highest 

symptom scores, highlighting the significance of the overall SNOT-22 score.. This 

corresponds with a previous study by Smith TL et al., which has mentioned how those 

patients who were more seriously impacted showed greater improvement.[73] It's 

crucial to note that improvements were seen even in the individuals with the lowest 

pre-operative symptom levels.  

Objective confirmation of sino-nasal mucosal inflammation is necessary 

utilizing nasal endoscopy or diagnostic imaging due to clinical overlap with other 

frequent diseases. The most popular method for diagnosing medical issues affecting 

the nose and sinuses at the moment is nasal endoscopy which is a minimally invasive 

procedure. The LKES method was created in 1995 and is still the most widely used 

endoscopic scoring system.[74] Despite being created with postsurgical patients in 

mind, it is still often used to evaluate people who haven't had sinus surgery. 

According to our findings, all patients in both groups presented with some degree of 

improvement post-treatment, although a greater improvement was noted in the test 

group. For control group, mean Lund Kennedy Endoscopic Score before the treatment 

was 5.35±2.43 whereas after the treatment score was 3.70±1.95 (p value was 0.0116). 

For test group, mean Lund Kennedy Endoscopic Score before the treatment was 

8.15±2.62 whereas mean score after the treatment was 6.05±2.04 (p value was 

0.0037). 

Since there is evidence that many different factors, such as biofilms, osteitis, 

allergies, superantigens from Staphylococcus aureus, fungi, etc., contribute to CRS, 

medical management of CRS includes antimicrobial and anti-inflammatory drugs, 

steroid nasal sprays as well as oral steroids, nasal irrigations, decongestants, 
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leukotriene antagonists, management of allergy, and other therapies that are 

frequently used in the field before going for surgical management. 

Nasal saline irrigation (NSI) is a helpful, low-risk therapy that aids in the 

treatment of CRS when used in conjunction with other methods like surgery and 

medicine. It is thought to work by thinning mucus, enhancing mucociliary clearance, 

reducing edema, and lessening the amount of antigens present in the nose and sinus 

cavities.[75] For these reasons, saline is beneficial in treating rhinitis, acute and chronic 

sinusitis, and other upper respiratory tract illnesses brought on by inflammatory 

mediators. Our study concludes that normal saline irrigation reduces symptoms of 

CRS. It also demonstrates high patient compliance with no reported side effects. 

Temperature, added minerals, oligo-elements, and sodium chloride tonicity all 

have an impact on the composition of nasal saline. Studies show that In CRS or 

postoperative FESS patients, there is little advantage to utilizing hypertonic saline 

(HS) over isotonic saline (IS; 0.9%).[76] Additionally, HS is linked to increased patient 

intolerance and discomfort.[77] When compared to dilute IS saltwater and regular 

water, an in-vitro investigation found that non-dilute IS seawater solution more 

efficiently increased ciliary beat frequency and wound repair speed.[78] In a different 

investigation, Woods et al. evaluated the effects of IS, HS, and low-salt solution on 

the antibacterial activity of nasal secretions and found that IS caused the antimicrobial 

activity to decline more significantly.[79] There is no additional benefit to heating the 

solution, according to Nimsakul et al's analysis of the effect of NSI temperature on 

mucociliary clearance and nasal patency.[80] 
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CONCLUSION 

Normal saline is beneficial in rhinosinusitis patients by acting locally on the 

nasal mucosa. It is helpful in clearance of mucous, infected crusts and pro-

inflammatory agents via mucous thinning, enhanced mucociliary evacuation from 

sinuses, reduced edema, and decreased antigen load in the nasal and sinus cavities, 

hence reducing CRS symptoms. 

Hence, from the observations in our study, we conclude that addition of 

normal saline nasal spray to medical management of chronic rhinosinusitis is 

efficacious. It is evident through endoscopic as well as symptomatic improvement in 

patients.    
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SUMMARY 

Supplementation of normal saline nasal spray to medical treatment of chronic 

rhinosinusitis is beneficial. It supplements in clearance of mucous from nasal cavity 

and sinuses by reducing local edema and thinning of mucous, hence improving 

mucociliary clearance which is also aids in reducing antigen load. 
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ANNEXURE I 

INFORMED CONSENT 

“EFFICACY OF NORMAL SALINE NASAL SPRAY ADDED TO 

STANDARD TREATMENT REGIMEN OF CHRONIC RHINOSINUSITI S: A 

RANDOMIZED CONTROL TRIAL” 

PRINCIPAL INVESTIGATOR: Dr.  

Post Graduate student 

Department of Otorhinolaryngology & HNS 

CO-INVESTIGATOR:  Dr.  

Professor 

Department of Otorhinolaryngology & HNS 

INTRODUCTION AND PURPOSE: The present study is conducted among 

patients who are undergoing Diagnostic Nasal Endoscopy in Otorhinolaryngology & 

HNS department in KLE’s Dr. Prabhakar Kore Hospital and Medical Research 

Centre, Belgaum for symptoms suggesting chronic rhinosinusitis. 

PROCEDURE: If you agree to participate in this study, the relevant data will be 

collected as per the proforma and the final diagnosis will be confirmed.  

After getting enrolled in the study, you will be required to fill out a 

questionnaire addressing symptoms defined for chronic rhinosinusitis and evaluated 

with Diagnostic Nasal Endoscopy for evaluation of severity of the disease. This will 

be followed by medical treatment for a period of 3 weeks at the end of which you will 

be again required to fill out the questionnaire and undergo Diagnostic Nasal 

Endoscopy. 
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BENEFITS: The study will help evaluate the efficacy of normal saline nasal spray in 

conservative treatment of chronic rhinosinusitis. 

RISKS: Methods applied to do the study are safe. Any untoward complications will 

be taken care of by the investigator 

COST OF PARTICIPATION: The cost of the Investigation will be borne by the 

participant.  

PRIVACY AND CONFIDENTIALITY: The results of the study may be published 

in journals for scientific purposes. However your identity will not be revealed. All 

information collected will be coded so that no one other than the investigator will 

know your identity.  

WITHDRAWAL FROM THE STUDY: You can withdraw from the study at any 

time if you wish to do so. 

AUTHORIZATION TO PUBLISH THE RESULTS: The researcher may use the 

information gathered from this study for presentation in scientific meetings. However 

your identity will not be revealed. 

QUERIES AND CONTACT: If you have any queries regarding the study, you can 

contact Dr. ________________ without any hesitation on Mobile no: 

___________and guide Dr. ____________ on Mobile no: _____________  

If you have any query about rights as a research participant you can contact                        

Dr. Harsha Hegde, Chairperson, Jawaharlal Nehru Medical College, IEC & Scientist 

D, ICMR, National Institute of Traditional Medicine on Mobile no. 9480422500. 
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CONSENT SUMMARY: 

I have been explained all the contents of this consent form in my local language and 

having understood and clarified all my queries about the study to the best of my 

knowledge, I hereby give my voluntary consent for participation in the study. I do 

sign the informed consent form in front of an eyewitness whom I recognize.  

 

Name and Signature/ left thumb impression of the participant: 

 

Name and Signature of the interviewer: 

 

Name and Signature/ left thumb impression of the eyewitness (Relative): 

 

Signature of the guide: 

 

Date: 
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ANNEXURE II 

PROFORMA 

EFFICACY OF NORMAL SALINE NASAL SPRAY ADDED TO STAN DARD 

TREATMENT REGIMEN OF CHRONIC RHINOSINUSITIS: A 

RANDOMIZED CONTROL TRIAL 

Date: 

O.P. No:                                                                           IP No: 

Name:                                                                                  Age: 

Sex:                                                   Occupation: 

Address:                                            Phone No: 

D.O.A                                                 D.O.D: 

CLINICAL PROFILE: 

Chief Complaint: 

History of Present Illness: 

 

Past History: 

Personal History: 

Family History: 

Physical Examination: 

I) General Physical Examination -       

Vital signs: 

Pulse- 

Blood pressure- 

Respiratory Rate- 

 



Annexures 

 

 Page 51 
 

Pallor 

Icterus 

Clubbing 

Cyanosis 

Lymphadenopathy 

Oedema 

 

II) ENT Examination 

1. NOSE EXAMINATION 

-External Examination 

• Root 

• Bridge 

• Dorsum 

• Alae 

• Tip 

• Columella 

• Vestibule 

-Cold spatula test 

-Tip Elevation test 

-Anterior Rhinoscopy:                                RIGHT                                              LEFT 

• Mucosa 

• Septum 

• Floor 

• Inferior meatus 

• Inferior turbinate 
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• Middle meatus 

• Middle turbinate 

- Cottle’s test 

-Posterior Rhinoscopy 

• Posterior end of septum 

• Posterior ends of: 

               middle turbinate 

               inferior turbinate 

• Eustachian tube opening 

 

-Paranasal Sinus Examination  

-Smell test 

2.   EAR EXAMINATION       Right ear                                           Left ear 

Pinna  

Preauricular area 

Post auricular area  

External auditory canal 

Tympanic membrane 
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Tuning Fork Test:             Right ear                                           Left ear 

-Rinne’s test:  

-Weber’s test: 

-Absolute Bone Conduction test: 

3. THROAT EXAMINATION – 

-ORAL CAVITY and OROPHARYNX:   

 

    4.    NECK EXAMINATION 

 

DIAGNOSIS 

 

DIAGNOSTIC NASAL ENDOSCOPY FINDINGS 

 

 

 

 

 

 

 

TREATMENT RECEIVED  
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ANNEXURE III 

PHOTOGRAPHS 

 

Fig. 1 : Sin-Nasal Outcome Test-22 Questionnaire 
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Fig. 2: Lund-Kennedy Endoscopic Scoring 
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ANNEXURE IV 

KEY TO MASTERCHART 

GLOSSARY ABBREVIATIONS 

- Absent 

+ Present 

C Control group 

T Test group 

LKES Lund Kennedy Endoscopic Scoring 

R Right nasal cavity 

L Left side nasal cavity 

T Total 

SNOT-22 Sino-Nasal Outcome Test-22 
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ANNEXURE V 

MASTERCHART  

S. 
no 

Name Age Sex Symptom 
duration 

Presence 
of 

Polyposis 

Study 
Group 
(C/T) 

LKES SNOT 22 
Before After 

R L T R L T Before After 

1. Parvati  
J 

61 F 3 months - C 1 2 3 1 1 2 33 22 

2. Pratibha 
Soloni 

23 F 7 months - C 1 2 3 1 1 2 37 27 

3. Akshata 
Kelaginamani 

30 F 5 years + T 4 2 6 3 2 5 60 30 

4. Manjunath 
Sagarad 

29 M 4 years + T 3 3 6 3 2 5 31 14 

5. Preeti  
Sinkad 

33 F 5 months - C 2 2 4 1 1 2 21 13 

6. Basavanand 
Bagi 

40 M 3 months - C 2 2 4 1 1 2 24 12 

7. Annapurna 
Yattur 

45 F 4 months + C 2 3 5 2 2 4 31 17 

8. Priyanka 
Nikam 

26 F 6 months + T 2 3 5 1 3 4 45 28 

9. Nagappa 
Yallatti 

30 M 20 years + T 3 2 5 2 2 4 53 27 

10 Pavitra 
Jadappagol 

22 F 3 months + C 3 5 8 2 3 
 

5 40 26 

11 Gururaj 
Khanapu 

23 M 7 years + C 2 1 3 2 0 
 

2 27 19 

12 Manisha  
Patil 

28 F 2 years + C 4 3 7 3 2 5 51 30 

13 Raziya 
Devadi 

38 F 3 years + T 3 3 6 3 3 
 

6 62 51 

14 Beauti  
Dey 

27 F 2 years - C 2 2 4 1 2 3 55 40 

15 Shivaprasad 
Huddar 

19 M 2 years - T 4 3 7 2 3 5 44 27 

16 Lagamavva 
Patil 

48 F 9 months - C 2 2 4 1 2 3 30 22 

17 Anil  
Sutar 

52 M 3 years + T 6 6 12 5 4 9 55 38 

18 Suresh 
Talwar 

59 M 20 years + C 6 3 9 5 2 
 

7 54 43 

19 Kousar 
Kalibhai 

41 F 10 years - T 4 3 7 2 1 3 52 35 

20 Bhimangouda 
Patil 

63 M 10 years + T 7 7 14 5 5 10 50 38 

21 Mallesh 
Shegunashi 

19 M 4 months - T 4 4 8 2 2 4 41 22 
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22 Reshma 
Gawade 

25 F 3 years - C 3 2 5 2 1 3 42 31 

23 Kaveri  
Patil 

24 F 8 years + C 6 4 10 5 3 8 52 32 

24 Pankaj 
Mathapati 

40 M 3 months - T 3 4 7 2 2 4 37 23 

25 Bhimangouda 
Paoguda 

32 M 3 years - T 5 5 10 3 
 

3 
 

6 
 

55 42 

26 Basangouda 
Patil 

39 M 4 years - C 2 2 4 1 
 

2 
 

3 
 

57 38 

27 Laxmi 
Deshpande 

37 F 2 years - C 2 2 4 1 
 

1 
 

2 41 20 

28 Appasab 
Davane 

35 M 25 years + T 6 6 12 4 
 

5 
 

9 60 37 

29 Pavankumar 
Kadakol 

29 M 5 months - T 5 2 7 4 
 

2 
 

6 67 36 

30 Nilofer 
Ankalgi 

28 F 1 year - C 2 2 4 2 
 

1 
 

3 
 

23 17 

31 Ravichandra 
Kadam 

40 M 1 year + T 5 5 10 4 
 

4 
 

8 
 

64 46 

32 Jayprakash 
Ghorpade 

35 M 10 years - C 5 6 11 3 
 

4 
 

7 
 

52 32 

33 Basavaraj 
Ganvi 

28 M 1 year - T 2 3 5 2 
 

2 
 

4 
 

30 16 

34 Suhas 
Navajekar 

22 M 4 years - C 2 2 4 1 
 

1 
 

2 
 

33 21 

35 Shobha 
Huddar 

39 F 1 year - C 4 3 7 3 
 

2 
 

5 
 

49 36 

36 Maruti 
Gundlur 

50 M 5 years - T 5 6 11 4 
 

4 
 

8 
 

60 40 

37 Jaya  
Vaval 

34 F 3 years + T 5 4 9 4 4 8 57 36 

38 Suresh 
Kokatanur 

22 M 2 years + T 4 5 9 3 
 

4 
 

7 
 

39 23 

39 Savita  
Lokale 

30 F 6 months - C 2 2 4 1 1 2 26 16 

40 Ramkrishna 
Yalashetti 

62 M 5 months - T 3 4 7 3 3 6 35 22 

 
 


