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                                            INTRODUCTION 

            Rhinosinusitis refers to inflammation of the nasal cavities and sinuses. 

Rhinosinusitis is a frequently occurring disease, with significant impact on quality  

of life and health care spending, and economic impact in terms of absenteeism and 

productivity.  Compared with people without chronic rhino sinusitis,  those with  

chronic  rhino sinusitis reported  more days spent bedridden and more visits to 

 family physicians, alternative healthcare providers, and mental health experts.  

These findings underscore the significant impact of this disease on patient quality 

 of life as well as costs of care to patients and society. 

              Three key elements are important for normal physiological functioning of 

paranasal sinuses. a) The patency of the ostium b) function of the ciliary apparatus 

 and c) the quality of secretion, impaired drainage and retention of secretion in the 

Paranasal sinuses. This is usually caused by one or more of the following factors  

a) obstruction of the ostium 

     b) reduction in the number of cilia 

     c) impairment of  their function  

     d) over production of secretion and  

     e) change in viscosity of secretions.  

 So the guiding principle of  management is to reverse the pathology at the ostiomeatal 

complex and hence new modalities of treatment have dramatically changed standards 

in the case of patients with rhinosinusitis. 
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              The common modalities of treatment for chronic rhinosinusitis include 

antibiotics, mucolytics, decongestants and steroids. Long term uses of these drugs  

have detrimental effect both locally and systemically. Nasal mucociliary function 

became impaired in most patients who have chronic upper respiratory tract infections 

there has been recent realization that noninfectious causes predispose to infectious 

rhinosinusitis.This has led many others to advocate use of ancillary treatment of 

chronic rhinosinusitis. 

             Otorhinolaryngologists have advocated nasal irrigations for patients with 

rhinosinus disease. Both surgical and non surgical patients with a history of chronic 

rhinosinusitis have been encouraged to use buffered hypertonic saline nasal irrigation. 

              Nasal irrigation aids in the clearance of secretions, debris and intranasal 

crusts. This is also important in the post operative period to reduce the risk of 

adhesions and to promote ostiomeatal patency.Use of normal saline and hypertonic 

saline for nasal irrigation is an inexpensive technique that can be used alone or with 

other intervention for nose and paranasal sinus diseases. 

               Since many years several different strength of hypertonic and normal saline 

solution have been used in patients without any documented evidence of significant 

change in symptomatology in sinonasal disease. Hence documenting efficacious 

ancillary therapies rather than anecdotal accounts and personal beliefs could 

supplement or abrogate use of various drugs. 
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        Improvement in mucociliary clearance is well documented with use of both  

normal as well as hypertonic saline. However controversery exists regarding 

beneficial effects of hypertonic saline over normal saline in relieving symptoms  

of chronic rhinosinusitis. 

       This study is designed to determine whether hypertonic saline nasal drops 

 are more efficient over normal saline nasal drops in the treatment of chronic 

rhinosinusitis. 
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                                    AIMS OF STUDY 

 
Present study is to 

 

   1. Compare the efficacy of hypertonic saline nasal drops versus normal  

      saline in the treatment of chronic rhinosinusitis.      

  2. Assess the tolerance of hypertonic saline nasal drops.  

  3. To know the effect of hypertonic saline nasal drops on “quality of life”.  
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            ANATOMY OF NOSE AND PARANASAL SINUSES  

 

 

              Nasal cavity extends from the external nares or nostrils to the posterior 

choanae.Vertically it extends palate to the cribriform plate, being broader at its base  

than superiorly. Each half has a floor, roof, a lateral wall and medial (septal) wall. 

Floor 

            Floor of the nasal cavity is formed by palatine process of the maxilla in its 

anterior three fourth,  its posterior one-quarter by the horizontal process of the 

 palatine bone. 

Roof 

           Roof is narrow from side to side, except posteriorly and may be divided into 

frontonasal, ethmoidal and sphenoidal parts, related to respective bones. As both the 

frontonasal and sphenoidal parts of the roof slope downward, the highest part of the  

nasal cavity relates to the cribriform plate of the ethmoid which is horizontal. 

Lateral nasal wall 

           The turbinates or conchae are the most prominent features of the lateral nasal 

 wall. They are usually three or sometimes four in number. These turbinates appear  

as scrolls of bone ,delicate, covered by ciliated columnar epithelium. Following 

turbinates are present in all individuals; the superior, middle and inferior turbinates. 

 A small supreme turbinate may be present in some individuals.  Among these, superior 

and middle turbinates are components of the ethmoidal complex where as the inferior  
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turbinate is a separate bone. Commonly a prominence may be seen  anterior to  

attachment of middle turbinate. This prominence is known as “Agger Nasi”. It is an 

important landmark for anterior most ethmoid air cells. 

                 The inferior meatus is present between the inferior turbinates and the lateral 

nasal wall. The nasal opening of the nasolacrimal duct opens in the anterior third of the 

inferior meatus. The middle meatus lies between the middle turbinate and the lateral  

nasal wall.  The sinuses have been divided into anterior and posterior groups. The 

anterior group of sinuses are frontal, maxillary and anterior ethmoidal sinus, drain 

 into the middle meatus. 

               “ Uncinate” process actually forms the first layer or lamella of the middle 

meatus.Hiatus semilunaris is a two dimensional space lies between the anterior wall of 

the bulla ethmoidalis and the free posterior margin of the uncinate process. Through this 

hiatus a three dimensional space is entered. This is ethmoidal infundibulum.”Ostiomeatal 

complex” is the area bounded by the middle turbinate medially, the lamina papyracea 

laterally and the ground lamella superiorly and posterioly.The inferior and anterior 

borders of the ostiomeatal complex are open. The contents of the space are agger nasi, 

frontal recess, infundibulum, bulla ethmoidalis and anterior group of ethmoidal air cells. 

                 The part of the nasal cavity between the upper most (superior concha) and  

the anterior surface of the body of sphenoid bone is the “Sphenoethmoidal recess”. The 

opening of the sphenoid sinus is typically through the posterior wall of the recess. 

Posterior ethmoidal sinuses open into the superior meatus. 
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                    Figure No. 1: LATERAL WALL OF NOSE 

Medial (septal) wall 

             This is formed by bony and cartilaginous framework and is lined by the 

mucoperiosteum and the mucoperichondrium respectively. The small caudal part is 

membranous and is lined by skin. Following structures form the bony nasal septum; 

perpendicular plate of ethmoid, vomer, palatine crest, maxillary crest, nasal spine of the 

frontal bone, rostrum of the sphenoid and the anterior nasal spine of the maxilla. The  

cartilaginous part of the nasal septum is formed by quadrangular cartilage with a  

contribution from upper and lower lateral cartilages. 
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Paranasal sinuses 

          They are air filled spaces in the skull bones and are lined by mucosa, which drains 

into the nasal cavity by the mucociliary drainage. Each of the four pairs is named after 

the bones of the skull and functionally divided into two groups. 

Anterior group: Frontal, maxillary, anterior ethmoidal and middle ethmoidal sinuses. 

Posterior group: Posterior ethmoidal and sphenoidal sinuses. 

 

Frontal sinus 

          It is situated between the inner and outer table of the frontal bone. Developmentally 

the frontal sinus begins in the ethmoid portion of the nasal capsule in the region of the 

frontal recess. Usually after the fourth year, the frontal sinus begins to invade the vertical 

portion of the frontal bone: in most children aged more than 6 years it can be 

demonstrated radiographically.The two frontal sinuses are often asymmetrical in shape. 

Bony septa may partially subdivide it into one or more compartments. Normally the 

frontal sinus opens into the anterior part of the middle meatus or frontal recess and 

directly into the anterior part of the infundibulum in the remaining individuals. 

 

Maxillary sinus 

        Maxillary sinus is pyramidal in shape and is the largest of all sinuses. The maxillary 

sinus begins as a bud in the lateral wall of the ethmoid portion of the nasal capsule in 

approximately the third month of fetal life.In adult the sinus floor is 4 to 5 mm inferior to  
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the floor of the nasal cavity. During  adolescence, the sinus expands to fill the body 

 of  the maxilla and pneumatize the maxillary part of the zygomatic bone.  It is 

approximately 15ml in volume.    

Ethmoidal sinuses 

                In the third fetal month, anterior and middle ethmoid cells begin as 

evaginations of the lateral nasal wall in the region of the middle meatus.Shortly 

afterwards; posterior cells invaginate in the nasal mucosa in the superior meatus and 

progressively enlarge throughout fetal life. Usually 2 to 8 anterior and middle ethmoid 

cells and 1 to 8 posterior cells exist. Anterior ethmoid cells ostia open in relation to 

infundibulum; middle or bullous ethmoid cells open above, on, or under the bulla. 

Posterior ethmoid cells have their ostia in the superior meatus.Anterior ethmoid cells 

further classified as Agger nasi cells, Terminal cells, Suprainfundibular cells and 

 Inferior cells. 

Sphenoid sinus 

            At birth sphenoid sinus remains small, although sphenoid sinus can be identified 

in sections of the fetus at 4 months. After the fifth year, invasion of the sphenoid is more 

rapid, and by the age of 7 years, the sinus has extended posteriorly to the level of the sella 

turcica. In adult further expansion of the basisphenoid occur. The sphenoid sinus are two 

in number, right and left rarely symmetrical and are separated by thin bony septum  

bowed or twisted.Ostium of the sphenoid sinus drains into sphenoethmoidal recess,  

above the superior concha. 
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                           Figure No. 2: PARANASAL SINUSES 
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  PHYSIOLOGY OF NOSE AND PARANASAL SINUSES 

          The physiological functions of nose are respiration and olfaction. Respiratory 

functions are heat exchange, humidification, filtration, nasal resistance, nasal 

neurovascular reflexes and voice modification. The physiological role of paranasal 

sinuses is uncertain. The possible functions of the sinuses are vocal resonance, air 

conditioning, diminution of the auditory feedback, pressure damper, reduction of  

skull weight, flotation of skull in water, mechanical rigidity and heat insulation. 

          During respiration, inspiratory air current passes through middle part of nose 

between the turbinates and nasal septum. During expiration air current follows the 

same course as during inspiration but the entire air current is expelled directly 

 through the nares. Friction is offered at the limen nasi and middle turbinates and, 

these ventilate the sinuses through the ostia. 

               The nose accounts for up to half the total airway resistance. The nasal 

resistance is produced by two resistors in parallel and each cavity has a variable  

value produced by the nasal cycle. The resistance is made up of two elements; one 

essentially fixed, comprising the bone, cartilage and attached muscles, and the other, 

the variable, the mucosa. The airflow and the nasal resistance are modified by  

mucosal changes. These changes are produced by vascular activity, particularly by 

veins of pseudo erectile tissue of the nose (capacitance vessels). Blockage of the 

natural sinus ostium results in a reduction of ventilation and stasis of secretions.  
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If the ostium size is less than 2.5 mm it predisposes to the development of disease.  

Rhinomanometry and thermography have demonstrated nasal cycle. Cyclical changes 

occur between 4 and 12 hours; they are constant for each person. Various factors may 

modify the nasal cycle and include allergy, infection, exercise, hormones, pregnancy, 

fear and emotions, including sexual activity. 

          Drugs which block the action of noradrenaline, cause nasal congestion.  

The anticholinergic effects of antihistamines can block the parasympathetic activity 

and produce an increase of sympathetic tone, hence an improved airway. Times of 

hormonal changes, such as puberty and pregnancy, affect the nasal mucosa. They  

are probably mediated directly on the blood vessels. 

         The nose protects the lower airway by removing particles down to 

approximately 30 m, including most pollens from the inspired air. Inspired air 

 travels at an angle 180  and velocity drops markedly just after the nasal valve. 

Turbulence increases deposition of particles. 

         Nasal secretions are composed of two elements, mucus and water. 

 Glycoproteins are produced by the mucus glands and the water and ions are  

produced mainly from the serous glands and indirectly from transudation from  

the capillary network. 

               The nasal mucus film has two layers, one upper more viscous layer and a 

lower more watery layer in which the cilia can move freely. The tips of the cilia have  

small hooks which enter the viscous layer and facilitate its movements.  
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There are two types of secretory cells in the mixed nasal glands mucus and serous 

cells. The glycoprotein  found in mucus are produced by the two cell types, the Goblet 

cells within the epithelium and the glandular mucous cells. In the paranasal sinuses, 

the mucosa runs in continuity from the nose; the difference is, goblet cells and cilia 

are less numerous in sinus mucosa but increase in frequency near the ostia; the blood 

supply is less well developed with no cavernous plexus, which gives mucosa a pale 

almost translucent appearance, in the sinuses.The nerve supply is less well developed; 

the sinus mucosa gives a weak vasomotor response and increase mucus production  

on parasympathetic stimulation. 

 

Composition of mucus 

              Mucus is a complex non-Newtonian fluid. Both quality and quantity of  

the secretion are important and require an intact blood supply and nervous system.  

The composition of mucus are the water and ions from transudation; 

 the glycoproteins: sialomucins, fucomucins, sulphomucins;enzymes like lysozymes, 

lactoferrin; circulatory proteins like complement, 2-macroglobulin, c reactive; 

immunoglobulins like IgA, IgE, IgG, IgM, IgD and cells including surface epithelium, 

basophils, eosinophils,leucocytes.Glycoproteins form approximately 80 percent of  

dry weight of  mucus. 
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Rheology of mucus 

              Glycoproteins give mucus its two most commonly measured properties,  

viscosity and elasticity. Viscosity and elasticity are easier to measure, but  

adhesiveness and fluidity may be more important. Viscosity is lowered by reducing 

the ionic content. Movements of the cilia produce shearing effects. The elasticity of 

mucus counteracts this. If it is of the right consistency, viscosity and elasticity 

complement each other and mucus moves on.  

 

Proteins in nasal secretion 

              These are derived either from the circulation or are produced by the mucosa. 

Some compounds, such as lactoferrin, are present only in nasal secretions. Many 

proteins are involved in the immunological responses of the nose. A number of other 

plasma proteins and macromolecules are present because of capillary leakage. 

             Lactoferrin is produced by the glandular epithelium, mainly the serous cells. 

Its action is to bind divalent metal ions-like transferrin in the circulation. They both 

bind two divalent metal ions, particularly iron. By removing heavy metal ions, it 

prevents growth of certain bacteria, particularly staphylococcus and pseudomonas. 

             Lysozymes come from the serous gland and tears. They are also produced 

from leucocytes and macrophages, which are found in nasal secretions and mucosa. 

Their actions are nonspecific and acts only on bacteria without capsules.  
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A number of different antiproteases have been demonstrated and they increase  

with infection; their role remains uncertain. They include -antitrypsin, 

 1- antichymotrypsin, 2-macroglobulin and other antiproteases produced by 

leukocytes. 

               Complement C3 is produced by the liver and locally by macrophages. It is  

activated by both nonspecific and specific immunological response through the 

alternative and classical pathways. Its functions include the lysis of microorganisms 

and enhancing neutrophil function as well as leukotaxis. 

                 Lipids like phospholipids and triglycerides are present. Ions like sodium 

and chloride are hyperosmolar in mucus. Two immunoglobulins involved with 

mucosal defense, IgA2 and IgE are present in greater quantities than serum. 

 IgA accounts for 50 percent of the total protein content. 

 

Cilia 

              Cilia are found on the surface of cells in the respiratory tract and their 

function here is to propel mucus backwards in the nose towards the nasopharynx. All 

cilia have the same ultrastructure although nasal cilia are relatively short at 5 m, with 

upto 200 per cell. A cilium has a surface membrane, which encloses an organized 

ultrasructure.  Paired outer microtubules surround a single inner pair of microtubules. 

Outer paired microtubules are linked together by nexins and to the inner pair by 

central spokes. Outer pairs also have inner and outer dynein arms, which consists of  
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an ATPase. Microtubules become the basal body in the cell; the outer pairs become 

triplets and the inner pair disappears. 

 

 

                      Figure No. 3 : ULTRASTRUCTURE OF CILIA   

 

Ciliary action 

 

             Beat frequency is between 7 and 16 Hz at body temperature. Beat frequency 

remains constant between 32 and 40 C. The beat consists of a rapid propulsive stroke and 

a slow recovery phase. During the propulsive phase, the cilium is straight and the tip 

points into the viscous layer of the mucus blanket, whereas in recovery the cilium is bent 

over in the aqueous layer. Energy is produced by conversion of ATP to ADP by the 

ATPase of the dynein arms and the reaction is dependent of Mg2+ ions.ATP is generated 

by the mitochondria near the cell surface next to the basal bodies of the cilia. 
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       The mucus blanket is propelled backwards by metachronous movement of cilia,    

and only those at right angles to the direction of flow are in phase. All those in the 

direction of flow are slightly out of phase until the cycle is complete. Mucus flows from 

the front of the nose posteriorly.Mucus from the sinuses joins that flowing on the lateral  

wall, the most mucus going through the middle meatus. Most passes around the 

Eustachian orifice and it is then swallowed. 

                                                        

 

 

 

 

 

 

 

                                                           

 

                                                             Figure No. 4 

 

Factors affecting ciliary action      

              The nose is remarkably constant in maintaining a stable interior.Environmental 

changes will affect ciliary action. Drying stops the cilia. Movement will cease below 

10 C and above 45 C. Isotonic saline will preserve activity, but solutions above 5 percent 
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and below 0.2 percent will cause paralysis. Similarly, cilia will beat above pH 6.4 and 

will function in slightly alkaline fluids of pH 8.5 for longer periods. Ciliary function may 

deteriorate with age. 

                   Drugs which increases the ciliary beat frequency in vitro are acetylcholine 

and lower concentration of α1 agonist, phenylephrine whereas those which decreases are 

adrenaline, propranolol (βantagonist), higher concentration of phenylephrine and 

corticosteroid following one week of therapy. Cocaine hydrochloride causes immediate 

paralysis in solutions above 10 percent. 

                                

 

 

 

 

 

 

 

 

                           

                      

 

 

                                                       18 



 

                              CHRONIC RHINOSINUSITIS 

                   Chronic rhinosinusitis is a group of disorders characterized by inflammation 

of the mucosa of the nose and paranasal sinuses of at least 12 consecutive weeks 

duration. 

                   Chronic rhinosinusutis is a disease that affects a significant percentage of the 

population and causes considerable long term morbidity. Chronic rhinosinusitis is also a 

source for rapidly evolving management strategies and controversies regarding therapy. 

One of the major debates is the use of antibiotics in the treatment of chronic 

rhinosinusitis.With the emergence of resistant strains of microorganisms; the usefulness 

of antibiotics is questionable; so also due to recent appreciation that noninfectious 

inflammatory condition predispose to infectious rhinosinusitis. 

                 The common bacteria isolates in rhinosinusitis are Streptococcus pneumonia, 

Haemophilus influenza, Staphylococcus aureus, Moraxella catarrhalis, Klebsiella 

pneumonia, Escherichia coli, and Pseudomonas aeruginosa. 

Pathogenesis of rhinosinusitis 

                 Chronic rhinosinusitis is a multifactorial disease, with variable evidence, 

impaired ostial patency, mucociliary impairment, allergy, bacterial or fungal infection, 

immunocompromised state , environmental and genetic factors are suggested to be 

associated risk factors. Obstruction to ostiomeatal complex decreases oxygen in sinuses 

leading to anoxia, which increases mucosal hypoxia, edema and fluid leakage.  

Outflow obstruction decreases mucociliary clearance, resulting in pooling of secretion.  
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Bacterial infection of stagnant secretions causes chronic rhinosinusitis. 

Mucociliary clearance in chronic rhinosinusitis 

                Mucociliary clearance is especially important in maintaining homeostasis of 

paranasal sinuses. The ciliary beat of the epithelium removes allergens, bacteria and 

pollutants trapped in the mucus or gel layer of the mucociliary blanket through natural 

drainage pathway. Any disturbance in the mucociliary clearance leads to stagnation of 

secretions and secondary infection leads to chronic rhinosinusitis. 

                 Sinus mucosa shows ultrastructural changes in chronic rhinosinusitis like    

morphological changes of dynein arms, compound cilia, microtubules abnormalities, and 

loss of ciliated cells with microvilli. Short cilia are also sometimes seen indicating 

ciliogenesis, squamous metaplasia and epithelial excursion. 

                 Mucociliary clearance can be disrupted by either defective ciliary function due 

to intrinsic factors or extrinsic factors or alterations in the viscosity and production of 

mucous. Intrinsic factors leading to ciliary dysfunction include (i) primary ciliary 

dyskinesia or kartageners syndrome. Extrinsic factors that disrupt mucociliary clearance 

include(i) injury by environmental irritants, (ii) endogenous mediators of inflammation or 

(iii) surgical trauma. Patients with cystic fibrosis have high viscosity mucus. Airborne 

irritants, allergens, cold air exposure, viral or upper respiratory infections can increase the 

production of mucus and exceed the rate of mucociliary clearance. All of these factors 

may lead to the accumulation of mucus in the sinuses, decreases the removal of bacteria 

and create a favourable environment for bacterial growth. 
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Mucociliary clearance may return to normal after removal of inspissiated mucus and 

other debris 

Clinical diagnosis of chronic rhinosinusitis 
1
 

Signs and symptoms 

Major factors 

               Nasal obstruction 

               Nasal discharge/discoloured post nasal drip 

               Facial pain/pressure 

               Hyposmia/anosmia 

Minor factors 

               Headache 

               Halitosis 

               Dental pain 

               Cough 

               Fatigue  

               Fever 

               Ear pain/pressure/fullness 

Physical findings 

One of the following must be present: 

            1. Discoloured nasal discharge, polyps or polypoid swelling on anterior rhinoscopy  

       (with decongestion) or nasal endoscopy. 
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    2. Edema or erythema in middle meatus on nasal endoscopy. 

         3. Generalised or localized edema, erythema, or granulation tissue in nasal cavity.  

             If  it does not involve the middle meatus,imaging is required for diagnosis. 

         4. Imaging confirming diagnosis (plain films or computerized tomography)  

                     Diagnosis of chronic rhinosinusitis require the presence of 2 major factors 

        or 1 major and 2 minor factors and presence of one of the physical findings as 

        above mentioned. 
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                             REVIEW OF LITERATURE 

                  “In a person having painful spot in the head with intense headache, pus or 

fluid running from the nose removes the disease” said Hippocrates in 5
th 

century B.C 

referring to sinus infection. 

                   Nasal irrigation has been advocated since Vedic times. In Hatha Yoga, Jala-

neti or nasal cleansing using warm salty water is a very ancient technique for sinonasal 

diseases.
2.
The basis for the ancillary therapy for rhinosnusitis derives from anecdotal 

accounts and personal beliefs rather than definitive data. Recent appreciation that 

noninfectious cause predisposes to infectious rhinosinusitis has evoked renewed interest 

in developing and documenting efficacious ancillary therapies that could supplement or 

abrogate antibiotic use.  Wingrave 
3
 in his 1902 paper “The Nature of Discharges and 

Douches” discussed cleansing of the nasal passages as an important method of treating 

different nasal illness of nose and paranasal diseases in the last part of the 19
th
 centuary.  

                   Talbot and his    colleagues
4
 in 1997 studied the mucociliary clearance and 

buffered hypertonic saline solution. Patients served as their own control using a 

saccharine clearance test before any nasal irrigation was used. Patients then used one of 

two solutions to irrigate their nose –buffered normal saline or buffered hypertonic saline 

and nose then retested. The outcome showed buffered hypertonic saline nasal irrigation to 

improve mucociliary transit times of saccharine, while buffered normal saline had no   

such effect.  

 

                                                                23 



           

              M.Robinson and his colleagues 
5
 in 1997 showed that inhalation of 7% solution   

of  hypertonic saline significantly improved mucociliary clearance in group of patients 

with cystic fibrosis. Ten patients of mean age 22 and mean forced expiratory volume in 

one second (FEV1) 52.0 (6.7%) predicted completed the study. Mucociliary clearance 

was measured using a radioaerosol technique for 90 minutes after the intervention which 

comprised 0.9% Nacl + voluntary cough (control), 3.0% Nacl, 7.0% Nacl and 12% Nacl. 

There was a significant increase in the amount of activity cleared from the right lung with 

all concentrations of hypertonic saline compared with control. The amount cleared at 90 

minutes in the control day was 12.7% (95% confidence interval (CI) 9.8 to 17.2) 

compared with 19.7% (95% CI 13.6 to29.5) for 3.5% hypertonic saline, 23.8% (95% CI 

15.9 to 36.7) for 7% hypertonic saline and 26.0% (95% CI 19.8 to 35.9) for 12% 

hypertonic saline. Inhalation of hypertonic saline remains a potentially useful treatment 

for patients with cystic fibrosis. 

               Grossan.M 
6
 in 1974 says that treatment by nasal irrigation is indicated for 

chronic purulent sinusitis, chronic adenoid infection, dacryocystorhinitis secondary to 

nasal infection and chronic rhinitis. Often a stubborn otitis media or secretory otitis media 

will not improve until after the nasal pus is removed.  

           In 1976 Grossan.M 
7
 used saccharine test to determine mucociliary clearance 

(MCC) after daily saline irrigation delivered with a special adaptor attached to a water 

pik containing a reservoir fitted with a isotonic saline solution (1 teaspoon of salt to 

800 ml of warm water) at 20 pulses/second ( a rate similar to normal nasal flow rate ) 
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which show increased MCC rate at least by two folds in 13 patients with 

chronicrhinosinusitis, all of whom had complete disappearance of pus. 

               Duffano MJ Adler and Wooten O 
8
 in 1973 reported the effect of nasal saline 

irrigation probably derived more from direct immediate removal of secretion, pus or 

crusts rather than liquefaction of nasal mucosa. This is because expectorated sputum 

shows only 30% increase in water content and a decrease in viscosity after 3 hours of 

exposure to water aerosol. 

                Nuutinen.J and his colleagues 
9
 in 1986 studied the effect of special balanced 

physiological saline on nasal symptoms of 93 patients with chronic rhinitis were studied. 

The main diagnosis of the patients was allergic rhinitis, atrophic rhinitis, chronic 

sinusitis, nasal polyposis and post operative condition after nasal surgery. The tested 

solution was administered by a simple metered dose pump (91% of the patients reported 

beneficial effect of the tested solution on nasal symptoms) 

                 Druce HM.
10

 in 1990 says the basic principles of sinusitis therapy are to treat 

any infection present, facilitate drainage and promote drainage both during and after 

treatment to prevent recurrence. Adjunctive measures promoting ciliary function and 

drainage through the sinus ostia include the following non pharmacological measures; 

steam, astringent, inhalations, saline and hot dry air. 

                  A.Marisi and JV.Aquavella
11

 in 1975 studied the efficacy of hypertonic saline 

in corneal odema. Seventy five patients with corneal odema were treated with topical 

instillations of 5% hypertonic saline in a water soluble polymer solution.  

                                                               25 



 

The drops were instilled as frequently as required to maintain clarity and visual acuity 

was utilized as the sole parameters of therapeutic efficacy. The therapy was uniformly 

well tolerated and a majority of patients demonstrated improvement in the visual acuity 

following use of the medication for a period of 3 months. 

                Mangete ED and his colleagues 
12

 in 1993 studied 53 patients with various type 

of ulcers treated with different strength of hypertonic saline 0.3, 0.9, 1.2, 1.5, 2 and 3 

osmoles.The ages of the ulcers were between 3 months and 3 years. Optimal results were 

obtained with solution of 1.5 mmoles and above. Desloughing occurred within 2 weeks 

and granulation was fast and good enough for skin grafting where necessary. Healing was 

faster in other ulcers that were not due for grafting. 

                   In 1987 JL Eveloff and DG Warnock 
13

 studied the activation of transport 

pathways and the relations between volume regulation and transepithelial transport in 

renal cells. The change in cell volume are caused by activation from transport pathways 

and by accompanying osmotically driven water movements so that cell volume returns 

towards normal level. The swelling of hypertonically shrunken cells is termed regulatory 

volume increase (RVI) and involves an influx of Nacl into the cell via either activation of 

Nacl,Nak-2cl, cotransport system or Na+-H+ and Cl(-)- HCo3- exchangers.  

               In 1995 Toskala E and his colleagues
14

 studied the ultrastructure of human 

respiratory mucosa by scanning electron microscopy from the maxillary sinuses of 28 

patients with chronic sinusitis, from middle turbinates of 60 patients with recurrent  

respiratory infections and from healthy sphenoidal sinuses of 31 patients . 
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A loss of ciliated cells and increasing number of non ciliated columnar cells with 

microvilli were seen in 62 percent of the maxillary sinus mucosa. Ciliary 

disorientation was seen in 81 percent of the chronically infected sinus mucosa and 

eight percent in healthy sphenoidal sinuses. Also metaplasia and extrusion of 

epithelial cells were prominent in chronic infections. Compound cilia were seen in 52 

percent of the samples from patients with chronic sinusitis and in 31 percent of the 

healthy sphenoidal sinuses. Short cilia were often seen in infected mucosa indicating 

ciliogenesis. 

               In 1993 Scott C Manning 
15

 in the Otolaryngology clinics of North America  

 Treatment of Sinusitis  described that a gentle squirt of saline into each nostril once 

or twice a day can improve nasal function by mechanically removing sensitizing 

agents by enhancing mucociliary transport via increased relative humidity and by 

improving sinus drainage and ventilation via a mild vasoconstructive effect. 

Compliance can be enhanced by using prepared pH neutral solution and by 

emphasizing to the patients that saline lavage represents a long term hygiene strategy 

aimed at prevention of sinusitis. 

                Georgitis in 1994 
16

 studied the efficacy of inhaled heated vapor treatments. 

Simple saline solution nasal irrigation were investigated for their effect in 

inflammatory mediators production in nasal secretions. Thirty symptomatic patients 

with active perennial allergic rhinitis underwent three treatments at weekly intervals. 

Three treatments were given for nasal irrigation, treated water particles at 43 degree  
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celsius, treated molecules water vapor at 41 degree celsius and single saline nasal 

irrigation. This study demonstrated the usefulness of large particles vapor treatment 

and saline solution irrigation in reducing inflammatory medications in nasal secretions 

and indirectly supports the clinical efficacy of these treatments for chronic rhinitis. 

             Daviskas E and his colleagues 
17

 in 1996 studied inhalation of hypertonic 

saline aerosol enhances mucociliary clearance in asthmatic and healthy subjects. 

Mucociliary clearance was measured using 99m Tc-sulphur colloid gamma camera 

and computer analysis in 12 asthmatic and 10 healthy subjects on three separate days, 

involving administration of each of the following 1) ultrasonically nebulised 14.4% 

saline 2) ultrasonically nebulised 0.9% saline and 3) no aerosol intervention (control) 

The (mean  SD) volume of nebulised 14.4 % saline was 2.2  1.2 ml for asthmatics 

and 3.2 0.7 ml for healthy subjects. The volume was delivered over a period of 5.4  

1.3 and 6.4 0.7 min for asthmatic and healthy subjects respectively. The airway 

response to 14.4% saline was assessed on a separate visit and the fall in FEV in one 

second was 22 4% in the asthmatic and 3 2% in the healthy subjects. Compared to 

the MCC with the 0.9% saline and control the hypertonic aerosol increased MCC in 

both groups. 

          Robert S Zeiger 
18

 in 1992 described the use of various ancillary treatments that 

can be used in sinusitis. He also described the rationale for the use of repeated daily 

hypertonic saline and normal saline nasal irrigation could favourably affect the 

mucocilliary clearance and the methods available for administration of nasal saline. 
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            Folkesson and his colleagues 
19

 in 1994 studied the effect of salt water on 

alveolar epithelial barrier function which showed it did not cause sustained injury to 

the endothelial barriers of the lung. In fact, normal alveolar liquid clearance occurred , 

indicating the resistance of the epithelial barrier to hyperosmolar injury as well as its 

capacity to rapidly reabsorb excess alveolar fluid. 

              In 1999 Rabone S J and Saraswathi SB 
20

 studied the acceptance and effects 

of nasal lavage in volunteer woodworkers. Forty six woodworkers volunteered to trial 

nasal lavage using gravity–fed, homemade, unbuffered isotonic saline for 2 months in 

a crossover trial and then be followed up a year later. The group reported significant 

decreased nasal symptoms. It is concluded that nasal lavage is an acceptable, effective 

and inexpensive option with minimal side effects for woodworkers who experience 

nasal symptoms and who wish to try the procedure 

            David Shoseyov and his colleagues 
21

 in 1998 studied 30 patients with 

chronicsinusitis with aged 3 to 16 years. They were randomly divided into two 

treatment groups matched by age and severity of the disease. Each individual was 

treated with either hypertonic saline or normal saline for 4 weeks. All patients were 

evaluated by two clinical scores (cough and nasal secretions/postnasal drip) and by a 

radiology score at the beginning of the study and after 4 weeks. The hypertonic saline 

groups improved significantly in all scores (average  SD): cough score, from 

 3.6  0.51 to 1.6  0.74 ; nasal secretion / post nasal drip score, from 2.86  0.35 to 

1.6  0.74 ; and radiology score, from 8.06  1.28 to 2.66  1.04. 
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The normal saline treatment group showed significant improvement only in the post 

nasal discharge score from 2.66  0.49 to 1.53  0.83 but no significant change in both 

cough score from 3.53  0.52 to 3.33  0.49 and the radiology score from 8.13  1.25 

to 7.86  0.91.From this study it was concluded that hypertonic saline nasal wash is an 

efficient treatment of chronic sinusitis. 

              NS Jones 
22

 in 1999 says that rhinosinusitis in children is not a surgical 

disease and watchful waiting is advised. The main cause of symptoms associated with 

rhinosinusitis in children are rhinorhoea, nasal obstruction, mouth breathing, 

hyponasal speech and snoring. Most children grew out of adenoid hypertrophy and 

recurrent cold by the age of 8 to 10 and this means that the main treatment strategy 

should therefore be conservative.The nonsurgical treatment includes(i) teaching nose-

blowing, (ii) the use of saline sprays or (iii) a trial of allergen avoidance. Age-

appropriate topical nasal anti-inflammatory sprays should be tried before surgery is 

even contemplated. 

               Studies conducted by Taccariello 
23

 in 1999 in 40 patients suffering from 

chronic sinusitis with 19 patients receiving traditional alkaline nasal douche and 21 

patients receiving sterile sea water spray. Result showed that douching per se 

improved endoscopic appearance and quality of life scores. 

                F.Kellett and his colleagues 
24

 in 2005 by administration of a nebulised 7% 

hypertonic saline increased mucociliary clearance by influencing ciliary function ,  

increasing the osmotic drive, altering the viscoelasticity of sputum and therefore  
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reducing the viscosity and aiding sputum clearance. 

           Study conducted by Homer JJ and his colleagues 
25

 in 2000, the effect of the 

tonicity of saline nasal douching solutions on mucociliary clearance was studied in 

order to ascertain whether hypertonicity conferred any advantage. 38 normal subjects 

were included in a randomized double-blind crossover trial. Saline douching solutions 

of 0.9%, 3% and 5% tonicity were used and mucociliary clearance was measured by 

saccharine clearance time (SCT). The resultant SCT after administration of 5 % saline 

was significantly reduced compared to both 0.9% and 3% saline. There was no 

difference between 0.9% and 3% saline administration. Thus hypertonic saline 

solution improves mucociliary clearance. 

          Tomooka LT and his colleagues 
26

 in 2000 studied the effect of nasal irrigation 

as an adjunctive treatment of sinonasal disease. The objective of this study was to 

determine the efficacy of the use of pulsatile hypertonic saline nasal irrigation in the 

treatment of sinonasal disease.211 patients with sinonasal disease and 20 disease free 

control subjects were enrolled. Patients irrigated their nasal cavities using hypertonic 

saline delivered by a water pik-device using a commercially available nasal adapter 

twice daily for 3-6 weeks. Patients rated nasal disease specific symptoms and 

completed a self administered quality of well being questionnaire before intervention 

and follow up. Patient who used nasal irrigation for the treatment of sinonasal disease 

experienced stastically significant improvement in 23 of the 30 nasal symptoms  

querried.  
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Nasal irrigation is effective in improving symptoms and the health status of patients 

with sinonasal disease. 

              In 2007 Harvey R and his colleagues 
27

 studied the efficacy of nasal saline 

irrigation for the symptoms of chronic rhinosinusitis.Use of topical saline for once to 

more than four times a day. There is evidence that saline is beneficial in the treatment 

of the symptoms of chronic rhinosinusitis when used as the sole modality of 

treatment. Evidence also exists in favour of saline as treatment adjunct. Saline 

irrigation well tolerated. Although minor side effects are common, the beneficial 

effects of saline appear to outweigh these drawbacks for the majority of patients. 

                 

                      

                      

 

 

 

 

 

 

 

 

 

                                                           32 



 

                         MATERIALS AND METHODS 

               Random evaluation of 50 patients attending the Department of 

Otorhinolaryngology Thanjavur Medical College Hospital, Thanjavur during the 

academic period from July 2009 to September 2011, diagnosed as chronic rhinosinusitis 

in the age group 20-45 years are included in the study. They were divided into two 

groups. Group A included twenty five patients treated with normal saline 0.9% ten drops 

three times a day in both nostrils for a period of 4 weeks and the other twenty five cases 

in group B treated with hypertonic saline 3% ten drops three times a day in both nostrils 

for the same period. 

              The diagnosis of chronic rhinosinusitis made with two major criteria: nasal 

obstruction and nasal discharge or post nasal drip. Diagnosis confirmed by clinical 

evaluation, diagnostic nasal endoscope and CT paranasal sinuses. Treatment outcome 

evaluated with pre and post treatment CT and scored according to Lund and Mackay 

staging system 
28

. Radiological score was given separately to each sinus film, which was 

marked with a number by two investigators. 
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                                                         Table No .1 

                           The Lund and Mackay staging system 
28

 

 

                    SINUS SYSTEM 

 

 LEFT 

 

 RIGHT 

     Maxillary (0,1,2) 

     Anterior ethmoids (0,1,2) 

     Posterior ethmoids (0,1,2) 

     Sphenoid (0,1,2) 

     Frontal (0,1,2) 

     Ostiomeatal complex (0 or 2 only) 

 

 

 

 

 

 

 

 

 

0, no abnormalities; 1, partial opacification; 2, total opacification.  

 

Ostiomeatal complex- 0, not occluded; 2, occluded. 

 

            The selected patients are explained about the mode of treatment and asked to 

report every week for a period of 4 weeks. Both normal saline 0.9% sodium chloride 

solution and hypertonic solution 3% sodium chloride are   commercially available and 

is used as solution A and B respectively. In my study a concentration of 3% saline 

solution is chosen because it is about the sea water concentration and is considered to 

be harmless. To avoid aerosol deposition in the lower airways, hypertonic solution is 

instilled as nasal drops. The drops are instilled into each nostril in sitting or lying 

down position with the head pulled back or hanging down to allow the secretion to 

flow downward from the nose without the patient breathing them in.  
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Instillation of drops was chosen over nasal sprays to avoid breathing in solution. 

          The symptoms of the patients are evaluated using Visual analogue score (29) 

 of  0-10 (0=none and 10= most severe) for nasal blockage, nasal discharge, headache, 

facial pain, smell disturbance and overall symptomatic improvement. This is done 

once in a week and at the end of the treatment. Patients are querried about the 

tolerance of the nasal solution by using scores 1=no burning sensation; 2= mild 

burning sensation; 3=moderate burning sensation; 4= severe burning sensation. 

INCLUSION CRITERIA 

1. Age, 20-45 years 

2. Sex, both sexes 

3. Patients with nasal obstruction and nasal discharge/ post nasal drip>3 months 

     4 .Patients treated with antibiotics, β2 agonists, topical steroids and  

         systemic steroids are included in the study provided the treatment is   

         stopped one month prior to study. 

     5. CT paranasal sinuses with score  4 are included in the study. 

EXCLUSION CRITERIA 

1. Patients with fever, treated with antibiotics or steroids during the study. 

     2.  Patients with any anatomical defect or mucocele that obstruct the sinuses. 

3. Post operative patients 

4. Post traumatic patients                                
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          Data was analysed from findings recorded in the pre- designed proforma.Chi-

square test was used to find the independence of groups at 5 % level of significance 

between the groups. Results displayed in the form of tables and charts. 

      

 

 

                               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                              

                         

 

 

 

 

 

                                                          36 

 



                           

 

                               RESULTS AND ANALYSIS 

       

            The present study was conducted in patients with chronic rhinosinusitis 

attending Department of Otorhinolaryngology both outpatient and inpatient at 

Thanjavur Medical College Hospital, Thanjavur during the academic period from 2009 

to 2011. 

           The following observations were made in forty six patients who completed the 

treatment schedule in this study. Four patients (8%) defaulted from the study group of 

fifty patients. 

                                        

                                              Chart No.1  

                                         Sex Distribution 

           

34.78%

65.22%

Male Female
 

A female preponderance was noticed in this study. Only 34.78% males compared to 

65.22% females. 
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                                            Chart No.2 

                   Sex distribution in group A and group B 

 

34.78%

65.22%

34.78%

65.22%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

Group A Group B

Male

Female

 

 

In group A males constituted 34.78% and females 65.22% whereas in group B males 

constituted 34.78% and females 65.22%. 
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                                                   Chart No.3 

                      Age distribution in group A and group B 

 

52.17%

34.78%

13.04%

34.78%

56.52%

8.70%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%

20-30

30-40

40-45

A B
 

It was observed that the number of patients in the age group of 20-30 were 52.17 % in 

group A compared to 34.78% in group B. Also 13.04% of patients in group A 

belonged to 40-45 age group, where as 8.70% patients in group B in that age group. 
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                                                  Table No.2 

                                      Mean age in the study group              

 

   Group 

  

No.of patients 

     

         Mean  Standard  

                Deviation 

         A           23               30.04  8.42 

        B                           23               33.00 6.50 

                                                                                                      p=0.190 

Mean age in the group A was 30.04 8.42 years and in group B was 33.00 6.50 years. 

This was statistically not significant when compared between two groups. 

                                                    Table.No.3 

                              Mean duration of symptoms in years 

 

   Group 

  

No.of patients 

     

        Mean  Standard  

              Deviation 

       A           23             4.26 4.15 

       B                           23             3.96 1.94   

                                                                                                   p= 0.751 

This was statistically not significant when compared between two groups 
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                                                 Chart No.4 

             Radiological impression on inclusion to the study group 

 

25%

69.20%

52.40%

75%

30.80%

47.60%

0% 20% 40% 60% 80%

R-CPRS

L-CPRS

B/L-CPRS

B

A

 

                                                                                                            P=0.083 

L-CPRS Left Chronic Panrhinosinusitis, R-CPRS Right Chronic 

Panrhinosinusitis, B/L-CPRS Bilateral Chronic Panrhinosinusitis 

In this study there was no statistical significance observed between the two groups in 

the pretreatment radiological assessment. 
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                                                          Table No.4 

      Treatment analysis of nasal blockage (VAS a) in group A and group B 

 

VAS a 

 

 Group 

 

No. of patients 
   Mean  Standard 

          Deviation 

 

        P   

 

1
st 

 week 

     A           23          8.26 0.54         0.108 

     B           23          7.96 0.71 

 

2
nd 

week 

     A           23          6.26 0.86       0.008 

     B           23          5.57 0.84 

 

3
rd

 week 

     A           23          4.04 1.19    <0.0005 

     B           23          2.78 0.74 

 

4
th

 week 

     A           23          2.09 1.12    <0.0005 

     B           23          0.35 0.65 

  

  Patients in group B had significant improvement in nasal blockage by the end   

  of fourth week when compared to group A. 

                                                  Table No.5 

    Treatment analysis of nasal discharge (VAS b) in group A and group B 

 

VAS b 

 

 Group 

 

No. of patients 
   Mean  Standard 

          Deviation 

 

        P   

 

1
st 

 week 

     A           23          8.04 0.64         0.206 

     B           23          7.78 0.74 

 

2
nd 

week 

     A           23          6.13 1.06       0.008 

     B           23          5.30 0.97 

 

3
rd

 week 

     A           23          4.04 1.19    <0.0005 

     B           23          2.78 0.74 

 

4
th

 week 

     A           23          2.04 1.26    <0.0005 

     B           23          0.35 0.65 

  

Patients reported clear nasal secretions and reduction in quantity of secretions by the 

end of fourth week in both the groups. But when compared with group A, group B  

showed significant improvement by the end of 4
th 

week. 
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                                                   Table No.6 

Treatment analysis of headache (VAS c) in group A and group B 

 

VAS c 

 

 Group 

 

No. of patients 
   Mean  Standard 

          Deviation 

 

        P   

 

1
st 

 week 

     A           22          6.13 1.58         0.281 

     B           23          5.74 0.69 

 

2
nd 

week 

     A           22          4.22 1.20       0.077 

     B           23          3.65 0.88 

 

3
rd

 week 

     A           22          2.57 0.90       0.001 

     B           23          1.65 0.78 

 

4
th

 week 

     A           22          1.00 0.80    <0.0005 

     B           23          0.00 0.00 

  

Patient reported relief of headache in both the groups but when compared with 

 group A, group B showed significant improvement by the end of 4
th
 week. 

                                                 Table No.7 

         Treatment analysis of facial pain (VAS d) in group A and group B 

 

VAS d 

 

 Group 

 

No. of patients 
   Mean  Standard 

          Deviation 

 

        P   

 

1
st 

 week 

     A           5          1.17 2.29         0.713 

     B           6          1.43 2.48 

 

2
nd 

week 

     A           5          0.83 1.64       1.000 

     B           6          0.83 1.47 

 

3
rd

 week 

     A           5          0.39 0.84       0.402 

     B           6          0.22 0.52 

 

4
th

 week 

     A           5          0.04 0.21       0.323 

     B           6          0.00 0.00 

  

It was observed that facial pain almost subsided in both the groups by the end of  

4
th

 week of treatment and it was statistically not significant when compared  

between the two groups. 
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                                                        Table No.8 

 Treatment analysis of smell disturbance (VAS e) in group A and group B 

 

VAS e 

 

 Group 

 

No. of patients 
   Mean  Standard 

          Deviation 

 

        P   

 

1
st 

 week 

     A           13          4.39 3.99         0.142 

     B           18          6.00 3.28 

 

2
nd 

week 

     A           13          3.22 2.97       0.179 

     B           18          4.30 2.40 

 

3
rd

 week 

     A           13          1.96 1.87       0.718 

     B           18          2.13 1.32 

 

4
th

 week 

     A           13          0.83 0.89       0.002 

     B           18          0.17 0.39 

 

Both the groups showed improvement in loss of smell, but group B showed significant 

improvement. 

                                               Table No.9 

            Treatment analysis of overall symptomatic improvement (VAS f) 

                                       in group A and group B 

 

VAS f 

 

 Group 

 

No. of patients 
   Mean  Standard 

          Deviation 

 

        P   

 

1
st 

 week 

     A           23          7.83 0.49         0.571 

     B           23          7.74 0.54 

 

2
nd 

week 

     A           23          5.87 0.69       0.016 

     B           23          5.35 0.71 

 

3
rd

 week 

     A           23          3.87 0.81    <0.0005 

     B           23          2.83 0.65 

 

4
th

 week 

     A           23          2.00 0.85    <0.0005 

     B           23          0.57 0.73 

In our study both the groups showed overall improvement in symptoms but when 

compared, group B showed significant improvement. 
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                                                 Chart No.5 

  Radiological mean before and after treatment in group A and group B 
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In group B very high significant radiological downgrading of mean value was noticed. 
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                                                      Table No.10 

                 Tolerance to nasal solution in group A and group B 

 

            Tolerance 

 

    Group A 

 

  Group B 

 

    Total 

 

  No. 

 

   % 

 

  No. 

 

  % 

 

  No. 

 

  % 

 

 No burning sensation 

   15   65.2    8  34.8   23  50.0 

   

 Mild burning sensation 

   7   30.4   13  56.5   20  43.5 

 

 Moderate burning sensation 

  1   4.3    2   8.7    3  6.5 

    

Severe burning sensation 

  0     0    0     0    0    0 

                                               p=0.119 

When compared between group A and group B it was statistically not significant. 
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                                           DISCUSSION 

            Chronic rhinosinusitis affects all age groups and is a cause of significant 

morbidity. The present prospective randomized comparative study “ Comparison of 

efficacy of hypertonic saline versus normal saline in the treatment of chronic 

rhinosinusitis” was conducted in patients who attended our Department of 

Otorhinolaryngology at Thanjavur Medical College Hospital, Thanjavur. Fifty adult 

patients in the age group of 20-45 years were included in the study and were divided 

into two groups randomly. Group A included twenty five patients treated with 0.9% 

normal saline nasal drops ( solution A ) and the remaining twenty five patients in 

group B treated with 3% hypertonic saline nasal drops (solution B) for a period of 

 four weeks. 

               In my study forty six patients completed the treatment, out of which 43.48% 

were in the age group of 20-30 years, 45.65% in the age 30-40 years and 10.87% in 

the age of 40-45 years. Mean age in group A was 30.04 8.42 years and that in group 

B was 33.00 6.50. 

               In my study of fifty patients 8% failed to turn up for follow up. 

Chronic rhinosinusitis affects more commonly females.. In my study also a female 

preponderance was noticed. The study includes sixteen males and thirty females. 

Females constituted 65.22% and males 34.78%.Males constituted 34.78% and females 

65.22% in group A and  in group B also male constituted 34.78% and females 

65.22%. 
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   In my study almost all patients had nasal blockage, nasal discharge and  

headache. Few patients had facial pain and loss of smell. Each symptom was scored 

by Visual Analogue Scale (VAS) and compared with mean from the end of first and 

fourth week. A significant improvement in nasal blockage was observed in both 

groups but more significant in group B. In group A a mean difference from first to 

fourth week was from 8.26 0.54 to 2.09 1.12 and that of group B was from 

7.96 0.71 to 0.35 0.65 

              All the forty six patients in my study group reported improvement 

in nasal secretions score. However a significant improvement in group B was noted, 

as nasal secretions/post nasal drip disappeared or become clear in most of the patients. 

In group A, a mean difference from first week to fourth week was from 8.04 0.64 to 

2.04 to 1.26 and that of group B was from 7.78 0.74 to 0.35 0.65 

               Also most of the patients in both groups reported relief of headache but in 

group B relief from headache was much earlier and significant when compared to 

group A. In group A, a mean difference from first week to fourth week was from 

6.13 1.58 to 1.00 0.80 and that for group B was from 5.74 0.69 to 0.00 0.00.                                          

Only eleven patients in my study complained of facial pain, 10.87% from group A and 

13.04% from group B. In group A, a mean difference from first week to fourth week 

was from 1.17 2.29 to 0.04 0.21 and that of group B was from 1.43 2.48 to 

0.00 0.00 and it was insignificant.                          
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           We observed that sense of smell improved with treatment in both the groups 

and had significant change in the group B at the end of the study. Loss of smell was 

reported by thirteen patients in group A and eighteen patients in group B.In group A a 

mean difference from first week to fourth week was from 4.39 3.99 to 0.83 0.89 and 

that of group B was from 6.00 3.28 to 0.17 0.39. 

             Overall symptomatic improvement in group A a mean difference from first 

week to fourth week was from 7.83 0.49 to 2.00 0.85 and that of group B was from 

7.74 0.54 to 0.57 0.73. Statistically significant overall improvement in patients 

treated with hypertonic saline in group B was observed in our study. 

              Radiological analysis in group A showed that there were three patients with 

right sided pansinusitis; nine patients with left sided pansinusitis and rest eleven 

patients with bilateral pansinusitis.In group B nine patients with right side 

pansinusitis; four patients with left sided pansinusitis and rest ten patients with 

bilateral pansinusitis. The randomization of cases was statistically insignificant. 

Analysis of pretreatment and post treatment radiological mean value revealed highly 

significant improvement in group B (from 12.35 4.48 to 5.52 1.73) compared to 

group A (from 13.74 4.77 to 12.30 4.33). 

            Tolerance to 0.9% normal saline solution used as solution A in group A and 

3% hypertonic saline nasal solution used as solution B in group B, showed moderate 

burning sensation in 4.3% of patients in group A and 8.7% in group B.  

 

                                                        49 



 

Whereas mild burning sensation was reported in 30.4% in group A and 56.5% in 

group B  respectively. No burning sensation reported 65.2% in group A and 34.8% in 

group B. When comparing both groups it was statistically insignificant and both 

solution was well tolerated by both the groups. 

               The usual modalities of treatment include antibiotics. decongestants, 

mucolytics and steroids. Long term use of these drugs has detrimental effects both 

locally and systemically. Hypertonic saline has been advocated  since Vedic times  as 

adjunctive care for rhinosinusitis. In Hatha Yoga “jala neti” is described as nasal 

cleansing technique for sinonasal diseases 
2
 . My study shows hypertonic saline nasal 

solutions reduces symptoms of chronic rhinosinusitis and its efficacy over normal 

saline nasal solution. In my study I preferred 3% saline solution because it is about the 

concentration of sea water and was considered harmless and better tolerated by the 

patients, even children 
21

 . It is hypothesized that it improves mucociliary function, 

decreases mucosal odema and inflammatory mediators and mechanically clears 

inspissated mucus. In addition, hypertonic saline said to have mild vasoconstrictive 

effect and antibacterial property. 

                From the above discussion of the result and analysis, it can be inferred that 

hypertonic saline (3%) and normal saline (0.9%) has a clear role in the treatment of 

chronic rhinosinusitis but hypertonic saline brings more symptomatic improvement 

and radiological changes and proves its efficacy over normal saline.  
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Moreover hypertonic saline is well tolerated by the patients. Treatment of patients 

with hypertonic saline is a simple solution to a common and expensive clinical 

problem and improves the quality of life.       
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                                                  SUMMARY     

Following observations were made over forty six patients with chronic rhinosinusitis 

who completed the study with 0.9% normal saline solution (group A) and 3% 

hypertonic saline solution (group B) for a period of four weeks. 

       Female preponderance was noticed (65.22%). 

       A significant improvement in nasal blockage was noted in both groups 

         but more in group B. 

       All the forty six patients shows improvement in quantity and quality of  

         nasal secretions/post nasal discharge but more in group B. 

       Most of the patients reported relief of headache in both groups but  

         much earlier and significant in group B. 

       In my study eleven patients complaints of facial pain which relieved on  

         treatment which was not significant when compared between the two 

         groups. 

       Thirty one  patients in my study reported loss of smell which was 

         improved in both groups. But the improvement was more significant in group B   

         at the end of  fourth week. 

       Overall symptomatic assessment showed improvement in group B  

         treated with hypertonic saline when compared with group A treated  

         with normal saline. 
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    Visual analogue score (VAS) used as a global indicator of life showed          

       improvement in quality of life in those patients treated with hypertonic  

       saline nasal solution. 

    Patients treated with hypertonic saline solution improved radiological 

      value in group B from (12.35 4.48 to 5.52 1.73) compared with 

      group A from (13.74 4.77 to 12.30 4.33) and was statistically 

      significant (p=<0.0005). 

    Mild burning sensation was reported by patients in both groups it was 

      30.4% in group A and 56.5 in group B. Moderate burning sensation in  

      4.3% of patients in group A and 8.7% in group B. Though slight 

      increase in burning sensation felt by patients in group B, it was  

      statistically not significant (p=0.119). 

 

 

 

 

 

 

 

 

 

                                                        53 



 

                                           CONCLUSION 

              The study showed hypertonic saline (3%) nasal solution is more efficacious 

than normal saline (0.9%) in the treatment of chronic rhinosinusitis. Patients show 

 (i) improvement in nasal blockage,(ii) nasal secretions-post nasal drip disappeared or 

becomes clear,(iii) relief of headache, (iv)improvement of smell in patients treated 

with hypertonic saline when compared with normal saline. Hypertonic saline nasal 

solution was well tolerated by the patients with chronic rhinosinusitis and improves 

the quality of life. 
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                                             ANNEXURES 

                        DIAGNOSTIC NASAL ENDOSCOPY      

   

 

 

 

 

 

 

 

MUCOPURULENT DISCHARGE IN CHRONIC RHINOSINUSITIS 
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                                CT PARANASAL SINUSES 

            Pre-treatment                                  Post-treatment 

     

 

Showing no significant radiological improvement after treatment 

                   with normal saline (0.9%) nasal drops 

 

            Pre-treatment                                      Post-treatment                    

      
 

Showing no significant radiological improvement after treatment 

                   with normal saline (0.9%) nasal drops 
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               Pre-treatment                                    Post-treatment 

                                                               

       

       Showing significant radiological improvement after treatment  

                       with hypertonic saline (3%) nasal drops 

 

 

             Pre-treatment                                     Post-treatment                      

                                     

   Showing significant radiological improvement after treatment 

                   with hypertonic saline (3%) nasal drops  
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                                         PROFORMA 

Name     :                                                            OP No:                                 IP No: 

  

Age       :                                                             Sex     : M / F               Occupation: 

 

Address: 

 

 

Presenting complaints:    Nasal obstruction/ nasal discharge/ headache/facial   

                                        pain/ smell disturbance 

                                        Other symptoms: cough/orbital swelling/fever 

History of present illness: H/O nasal obstruction 

                                          nasal discharge 

                                          headache 

                                          facial pain  

                                          smell disturbance 

Past History                   : H/O similar complaints in the past 

                                         nasal allergy, bronchial asthma, tuberculosis, 

                                         hypertension, diabetes,  

Drug History                  : Antibiotics, steroids duration of these drugs used  

                                         and when stopped. 

History of any previous  

surgery                           : Yes/No 
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Personal history             : Diet, bowel and bladder habits, menstrual history, 

                                         habits. 

Family History              : H/O similar complaints in the family. 

 

General Examination: 

                                  Nutritional status 

                                  Pallor 

                                  Icterus 

                                  Cyanosis 

               Clubbing 

                Lymphadenopathy 

Vital signs                :  

                                  Temperature 

                                   BP 

                                   PR  

                                   RR 

Local Examination   : Nose 

                                   

External appearance  

 

Vestibule 

 

Anterior Rhinoscopy 1. Condition of nasal mucosa: Normal/Pale/Congested 

       

                                   2. Turbinates: Normal /Hypertrophied 

   

                                   3. Septum: Central/Deviated to R/L 

 

Posterior Rhinoscopy: 1. Post nasal discharge                        Present/Absent 

                               

                                     2. Hypertrophy of inferior turbinate   Present /Absent 

 

Paranasal sinus tenderness: 

  

  1. Frontal sinus                                       Present/Absent 

 

                                  2.Ethmoidal sinuses                               Present/Absent 

 

  3.Maxillary sinus                                   Present/Absent       
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Clinical Diagnosis:  Chronic Rhinosinusitis- maxillary, frontal, ethmoidal, 

                                  sphenoidal 

 

Investigation          :  Diagnostic nasal endoscopy and CT paranasal sinuses  

   

Final Diagnosis: 

 

Management      : Solution A/B 10 drops instilled into the both nostrils three  

                             times a day for 4 weeks.                                                                                                                                                                

                            Solution A: 0.9% normal saline 

                            Solution B: 3% hypertonic saline 

Method of instillation:  The drops are instilled into each nostrils in sitting or  

                                      lying down position with the head pulled back or 

                                      hanging down to allow the secretion to flow   

                                      downward from the nose without the patient  

                                      breathing them in. 

Follow up: 

 

Visual analogue score (VAS): where 0=none and 10=the most severe 

 

                            

           Symptoms  1
st
 week 2

nd
 week  3

rd
 week  4

th
 week 

    Nasal blockage     

    Nasal discharge     

    Headache     

    Facial pain     

    Smell disturbance     

   Overall symptomatic  

    Improvement 

    

 

                                                                                       64 

 



 

 

Tolerance to nasal solution 

 

                            

Solution A No burning 

sensation 

Mild burning 

sensation 

Moderate 

burning 

sensation 

Severe 

burning 

sensation 

Solution B No burning 

sensation 

Mild burning 

sensation 

Moderate 

burning 

sensation 

Severe 

burning 

sensation 

 

 

                        Consent sign: 
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                                                            MASTERCHART                    

GROUP

DURATION

IN YEARS    A/B a b c d e f a b c d e f a b c d e f a b c d e f BEFORE  AFTER

1 Vijayan 21 M 4 2 2 A 9 8 5 5 8 8 7 6 4 3 6 6 4 5 2 1 4 4 2 2 1 0 2 2 10 9 1

2 Vellaiyammal 22 F 1 2 2 A 8 8 7 0 6 7 7 7 5 0 4 6 5 6 4 0 2 5 3 4 3 0 1 3 11 9 1

3 Poorni 20 F 2 1 1 A 9 9 7 0 8 8 8 8 4 0 7 7 6 7 3 0 5 6 4 5 2 0 2 4 7 7 1

4 Selvi 30 F 3 2 2 A 9 9 6 0 0 8 7 7 4 0 0 6 5 5 3 0 0 4 3 4 1 0 0 3 11 10 1

5 Ravi 28 M 2 1 1 A 8 8 8 0 8 8 6 7 5 0 5 6 4 5 3 0 4 4 2 3 1 0 2 2 8 7 1

6 Ramjanbeevi 38 F 2 3 3 B 9 9 7 0 8 8 7 6 5 0 6 6 4 3 3 0 4 4 1 0 0 0 1 1 18 8 2

7 Bhavaniamma 40 F 3 3 3 A 8 8 7 0 0 8 5 5 4 0 0 5 2 3 2 0 0 3 0 1 0 0 0 1 20 18 2

8 Rajendran 38 M 6 3 3 B 9 9 7 6 9 8 7 6 5 4 7 5 5 3 2 2 4 3 2 0 0 0 0 0 20 8 2

9 Elavarasan 33 M 2 3 3 A 9 9 7 0 9 8 7 7 5 0 7 7 5 4 2 0 4 4 2 2 1 0 2 2 15 13 2

10 Usharani 34 F 3 3 3 A 8 8 5 6 8 8 6 5 3 4 6 6 3 2 2 2 4 3 1 0 1 0 2 1 20 18 3

11 Vijaya 36 F 2 3 3 A 9 9 6 5 9 9 7 6 4 3 7 7 5 3 2 1 4 4 2 1 0 0 2 2 16 14 1

12 Padmavathi 31 F 5 3 3 A 8 8 7 0 0 8 5 7 5 0 0 5 3 4 3 0 0 3 0 1 1 0 0 1 18 17 1

13 Jayan 33 M 2 3 3 A 8 8 6 0 8 8 5 7 4 0 6 6 3 4 2 0 3 3 1 2 0 0 1 2 22 20 1

14 Umamaheshwaran 28 M 2 3 3 A 8 8 7 5 0 8 6 5 3 4 0 5 4 3 2 2 0 3 2 1 0 0 0 1 17 15 1

15 Hameed 42 M 5 3 3 A 7 7 6 0 7 7 5 4 5 0 5 5 3 2 3 0 3 3 1 0 1 0 1 1 19 17 1

16 Tamilselvi 44 F 10 3 3 A 8 8 6 0 0 8 6 6 5 0 0 6 4 4 3 0 0 4 2 2 1 0 0 2 16 15 1

17 Susheela 45 F 4 2 2 A 8 8 6 6 0 7 6 7 4 5 0 5 5 5 2 3 0 4 3 3 1 1 0 3 10 10 1

18 Pradeep 21 M 3 2 2 A 8 8 6 0 0 8 7 7 5 0 0 6 5 4 4 0 0 4 4 3 2 0 0 3 9 8 1

19 Tamilarasan 20 M 5 2 2 A 8 7 7 0 7 7 6 5 4 0 5 5 4 3 2 0 3 3 2 1 0 0 1 1 12 10 1

20 Arogyamarry 24 F 10 2 2 A 8 8 7 0 8 8 5 4 5 0 5 5 3 3 3 0 3 3 1 1 2 0 1 1 8 8 1

21 Vidya 21 F 3 2 2 A 9 9 5 0 0 8 7 6 3 0 0 6 5 4 2 0 0 4 2 2 1 0 0 2 11 9 2

22 Sathya 23 F 3 2 2 A 8 7 6 0 0 7 7 6 5 0 0 6 5 4 3 0 0 4 3 2 1 0 0 2 7 6 2

23 Anitha 20 F 20 1 1 A 9 8 8 0 7 8 7 7 6 0 5 6 6 5 4 0 2 5 4 3 2 0 0 3 12 10 2

24 Jayaraj 34 M 2 3 3 B 8 7 6 0 0 7 5 4 4 0 0 4 2 2 2 0 0 2 0 0 0 0 0 0 15 6 2

25 Durairaj 41 M 3 3 3 B 7 7 7 6 7 7 5 5 4 3 4 4 2 2 2 0 2 2 0 0 0 0 0 0 12 6 3

26 Suba 32 F 3 3 3 B 8 8 5 0 0 8 5 6 3 0 0 6 2 3 2 0 0 3 0 0 0 0 0 0 14 7 3

27 Manikandan 20 M 3 2 2 B 7 7 6 0 7 7 5 4 3 0 5 5 2 2 1 0 2 2 0 0 0 0 0 0 7 3 1

28 Balraj 38 M 4 1 1 B 8 8 5 0 8 8 6 5 3 0 5 6 3 2 2 0 2 3 0 0 0 0 0 0 10 4 2

29 Karpagam 40 F 1 3 3 A 8 8 0 0 8 8 6 6 0 0 6 6 4 4 0 0 4 4 2 2 0 0 2 2 17 15 2

30 Jeevan 36 M 4 1 1 B 7 7 5 0 7 7 4 5 4 0 5 5 2 3 2 0 2 3 0 1 0 0 0 1 12 5 2

31 Rajesh 37 M 3 1 1 B 8 7 5 5 8 8 5 4 3 3 5 5 2 2 1 1 2 2 0 0 0 0 0 0 7 4 1

32 Naseemabegam 35 F 4 1 1 B 8 7 5 0 8 8 5 4 3 0 6 6 3 2 1 0 3 3 0 0 0 0 0 0 11 6 1

33 Vembu 35 F 9 1 1 B 7 7 6 0 0 7 5 6 4 0 0 5 2 4 2 0 0 3 0 2 0 0 0 2 9 4 1

34 Saroja 40 F 2 1 1 B 8 8 6 5 8 8 5 6 4 3 6 6 2 3 2 1 3 3 0 1 0 0 1 1 7 3 1

35 Pavanammal 35 F 3 3 3 A 8 7 6 0 0 8 6 6 5 0 0 7 4 4 3 0 0 5 2 2 1 0 0 2 20 18 2

36 Rahumath 38 F 1 3 3 B 8 8 5 0 0 8 5 6 3 0 0 6 2 4 1 0 0 4 0 2 0 0 0 2 20 6 2

37 Leemarose 43 F 4 3 3 B 9 9 6 0 8 9 7 6 3 0 6 6 4 3 1 0 3 3 2 0 0 0 0 2 14 5 2

38 Kumar 35 M 3 3 3 B 7 8 5 0 7 7 5 6 3 0 5 5 2 3 1 0 3 3 0 0 0 0 0 0 16 8 2

39 Renuka 25 F 6 3 3 B 9 9 5 5 8 8 6 7 2 2 6 6 4 3 0 0 4 3 1 0 0 0 1 1 18 8 2

40 Gayathri 29 F 7 2 2 B 8 7 6 0 0 7 6 4 5 0 0 4 3 2 2 0 0 2 0 0 0 0 0 0 9 5 2

41 Kokila 26 F 2 1 1 B 8 8 6 6 8 8 6 7 4 4 6 6 3 4 2 1 3 3 0 1 0 0 1 1 9 3 2

42 Kanimozhi 23 F 3 1 1 B 8 8 6 0 8 8 6 6 5 0 6 6 4 4 3 0 3 4 1 1 0 0 0 1 8 4 2

43 Kaliyarasi 38 F 7 1 1 B 7 7 6 0 7 8 5 4 4 0 5 5 2 2 2 0 2 2 0 0 0 0 0 0 10 6 2

44 Sangeetha 24 F 4 2 2 B 9 8 6 0 7 8 7 5 4 0 5 5 3 3 2 0 2 3 0 0 0 0 0 0 8 4 1

45 Lekshmy 28 F 4 2 2 B 8 8 5 0 8 8 6 5 2 0 6 6 3 3 0 0 3 3 1 0 0 0 0 1 10 6 1

46 Rajalekshmy 26 F 5 3 3 B 8 8 6 0 7 8 5 5 4 0 5 5 3 2 2 0 2 2 0 0 0 0 0 0 20 8 1

  T

  RADIOLOGICAL

  IMPROVEMENT   1st WEEK    2nd WEEK    3rd WEEK

                     VISUAL ANALOGUE SCORE (VAS)

   4th WEEK

 CT PNS DIAGNOSISSI.NO     NAME AGE SEX
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                                 KEY TO MASTER CHART  

CT PNS CODING 

R-MEFSpH (RIGHT-MAXILLARY ETHMOIDAL FRONTAL SPHENOIDAL HAZINESS)--1 

L-MEFSpH (LEFT- MAXILLARY ETHMOIDAL FRONTAL SPHENOIDAL HAZINESS)--2 

B/L-MEFSpH (BILATERAL- MAXILLARY ETHMOIDAL FRONTAL SPHENOIDAL 

HAZINESS)--3 

               DIAGNOSIS CODING 

  R-CPRS (RIGHT-CHRONIC PANRHINOSINUSITIS) ---1 

    L-CPRS (LEFT- CHRONIC PANRHINOSINUSITIS) ---2 

    B/L-CPRS (BILATERAL- CHRONIC PANRHINOSINUSITIS) ---3 

                 VAS (VISUAL ANALOGUE SCORE) 

a- NASAL BLOCKAGE 

b- NASAL DISCHARGE 

c- HEADACHE 

d- FACIAL PAIN 

e- SMELL DISTURBANCE 

f- OVERALL SYMPTOMATIC IMPROVEMENT 

              T-TOLERANCE TO NASAL SOLUTION 

1- NO BURNING SENSATION; 2-MILD BURNING SENSATION 

3-MODERATE BURNING SENSATION; 4-SEVERE BURNING SENSATION 

GROUP A- TREATED WITH (SOLUTION A) NORMAL SALINE (0.9%) NASAL DROPS 

GROUP B-TREATED WITH (SOLUTION B) HYPERTONIC SALINE (3%) NASAL DROPS 
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