
A PROSPECTIVE COMPARATIVE STUDY OF 

CONVENTIONAL VERSUS COBLATION 

TURBINOPLASTY IN BILATERAL INFERIOR TURBINATE 

HYPERTROPHY 

 
 

Dissertation Submitted to 

THE TAMILNADU Dr.M.G.R. MEDICAL UNIVERSITY  

CHENNAI - 600 032 

 
In partial fulfillment of the regulations for the award of the degree of 

M.S. DEGREE OTORHINOLARYNGOLOGY 

BRANCH – IV 

 
COIMBATORE MEDICAL COLLEGE 

COIMBATORE 

 
MAY 2019 

 

  



DECLARATION 

 
I solemnly declare that the Dissertation entitled “Prospective 

comparative study of conventional versus coblation turbinoplasty in 

bilateral inferior turbinate hypertrophy” was done by me at Coimbatore 

Medical College & Hospital during the period from January 2017 to July 2018 

under the guidance and supervision of  Prof. Dr. A.R. Ali Sulthan, M.S. ENT, 

DLO. This dissertation is submitted to the The Tamil Nadu Dr. M.G.R. 

Medical University in partial fulfillment of the regulations for the award of the 

degree of M.S. Degree (Branch – IV) Otorhinolaryngology. 

 

 

 

Place : Dr. Sanam Fathima Saleem 

Date : M.S. ENT Post Graduate 

 Coimbatore Medical College 

 Coimbatore 

  



CERTIFICATE 
 

 This is to certify that this dissertation, entitled “PROSPECTIVE 

COMPARATIVE STUDY OF CONVENTIONAL VERSUS 

COBLATION TURBINOPLASTY IN BILATERAL INFERIOR 

TURBINATE HYPERTROPHY” submitted by Dr. Sanam Fathima Saleem 

appearing for M.S. ENT (Branch IV) Degree Examination in May 2019, is a 

bonafide record of work done by her under my direct guidance and supervision 

in partial fulfillment of the regulations of The Tamil Nadu  

Dr. M.G.R. Medical University, Chennai. I forward this to The Tamil Nadu Dr. 

M.G.R. Medical University, Chennai, Tamil Nadu, India. 

 

 

 

 

 PROF. DR. A.R. ALI SULTHAN, 

 Professor and Head of the Department, 

 Coimbatore Medical College, 

 Coimbatore 

 

 

 

 THE DEAN 

 Coimbatore Medical College, 

 Coimbatore. 

 

  



 



 
 
 

  



  



ACKNOWLEDGEMENT 
 

 First of all I thank God, Almighty for His immense blessings which 

helped me in successfully completing this study. 

 It is with deepest gratitude I thank my Professor and Head of the 

Department, Dr. A.R. Ali Sulthan M.S. ENT, DLO for being my guide and 

for his valuable guidance, constant encouragement and help in conducting and 

successfully completing this study. 

 I sincerely thank Prof. Dr. B. Asokan, M.S., MCh (Plastic Surgery), 

The Dean of Coimbatore Medical College for allowing me to utilize the 

hospital facilities for doing this work. 

 I am greatly indebted to my Associate Professor, Dr. V.Saravanan 

M.S. ENT, for his valuable guidance and suggestions in carrying out this 

study. 

 I express my sincere gratitude to all the Assistant Professors  

Dr. M. Nallasivam, M.S.ENT, Dr. M. Sivakumar, M.S. ENT,  

Dr. M.Vasudevan, DLO & Dr. R.V. Kumar, M.S. ENT, DLO for their 

guidance, encouragement and suggestions. 

 I sincerely thank The Department of Radiology, Coimbatore Medical 

College for allowing me to utilize their facilities for supplementing my thesis 

work. 



 I thank the Chairman, Secretary and Members of the Institutional 

Ethical Committee of Coimbatore Medical College for approving this study. 

 I thank my senior colleagues Dr. M. Anish Karthick and Dr. K. Murali 

Mohan, my co-PG Dr. K. Vineetha and junior colleagues Dr. G. DivyaPriya,      

Dr. M. Jazeena and Dr. R. Saranya  for their constant help throughout the 

study. 

 I am indebted to all the patients and their family members for their 

sincere cooperation without which this study would not have been a success. 

 I am extremely grateful to all my family members for their constant 

support during the study. 

 

Dr. Sanam Fathima Saleem 

 

 

  



CONTENTS 
 

SR. NO. TITLE PAGE NO. 

1 INTRODUCTION 1 

2 AIMS AND OBJECTIVES 4 

3 REVIEW OF LITERATURE 5 

4 MATERIALS AND METHODOLOGY 40 

5 OBSERVATIONS AND RESULTS 50 

6 DISCUSSION 70 

7 SUMMARY 73 

8 CONCLUSION 75 

9 BIBLIOGRAPHY 77 

10 ANNEXURES  

 PROFORMA 87 

 CONSENT FORM 93 

 KEY TO MASTER CHART 96 

 MASTER CHART 97 

 

 



 
 
1 

 

INTRODUCTION 

The Inferior Turbinates are elongated scrolls of bone situated in the 

lateral wall of nose which are anatomically and functionally very important. 

They are independent osseous structures. Their size and position itself is 

important for adequate nasal breathing which is one of the primary and vital 

functions of the nose. This is achieved by the Inferior Turbinate contribution to 

the normal nasal cycle mechanism which facilitates the eddy current flow of 

the air.1 

Patients with allergic rhinitis mainly complain of nasal obstruction when 

all modalities of medical management have failed. In such patients inferior 

turbinate is of central importance as it gets hypertrophied. Surgical modalities 

for inferior turbinate reduction aim at alleviating nasal obstruction and improve 

compliance of nasal passage. Many different surgical techniques have been 

described for the management of inferior turbinate hypertrophy. This is brought 

about by inducing fibrosis and scar tissue in the submucosal layer while 

destroying vascular and glandular structures. This reduction in the turbinate 

size will help to accommodate future turbinate edema during allergy without 

causing nasal obstruction. 

The various methods for inferior turbinoplasty include : Turbinectomy – 

Radical & Partial, Conventional Turbinoplasty, Submucosal Resection, 

Lateralization/ Out fracture of the inferior turbinate, Laser Vaporization, 
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Radiofrequency Ablation, Microdebrider assisted turbinoplasty, Coblation 

turbinoplasty, Injection of corticosteroids, Injection of sclerosing agents, 

Vidian neurectomy, Cryosurgery,Turbinoplasty & Argon plasma surgery. 

The aim for any surgical procedure involving the inferior turbinates 

include reduction of the turbinate size resulting in adequate airway space, 

alleviating the symptom of nasal obstruction with effective long term results.  

Complications after inferior turbinate surgery include bleeding, nasal 

dryness, crusting, scarring and atrophic rhinitis. The frequency with which 

these complicationshave been reported in the literature varies based on the 

techniques used. Techniques that sacrifice the nasal mucosa are found to cause 

a greater disruption of nasal physiology. 

Coblation is a new technique that was started in 1997. It involves 

passing a radiofrequency bipolar electrical current through a medium of normal 

saline, resulting in a plasma field of highly ionized particles which in turn 

break down intercellular bonds and thus melt tissue at around 40oC - 70o C. 

Intraoperative reduction in turbinate size is appreciated. Intraoperative blood 

loss is negligible. Post-operative pain score is less. Crusting is a noted 

complication which is reduced with frequent usage of saline nasal sprays. 

Conventional turbinoplasty involves submucous resection of the bony 

component along with the lateral mucosa of the inferior turbinate. The medial 

mucosa is then draped over the remnant bony stump. Intraoperative 
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manipulation of the posterior part of the inferior turbinate can lead to bleeding 

which should be controlled. Adequate nasal airway space is produced at the 

end of the procedure. Excessive turbinate resection is associated 

withparadoxical complaints of nasal obstruction and atrophicrhinitis despite 

having a wide and patent nasal cavity. 

In this study, both the methods are done in a single patient so that the 

individual patient factors were nullified and each patient became their own 

control. 
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AIMS & OBJECTIVES 

 

1. To compare the efficacy of conventional turbinoplasty & coblation 

turbinoplasty in the same patient with bilateral inferior turbinate 

hypertrophy. 

2. To compare the ease of surgery, post-operative reduction of turbinate 

size, complications and alleviation of patient symptoms by each method 

in the same patient. 
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REVIEW OF LITERATURE 

EMBRYOLOGY 

The nose starts developing in the 4th intrauterine week from a number of 

mesenchymal processes around the primitive mouth as the olfactory or nasal 

placode. This placode invaginates in, to form the olfactory pit which further 

deepens to form the nasal sac. Edges of the pit are raised above the surface 

forming the medial and lateral nasal process. 

The medial nasal process produce the medial crus of the lower lateral 

cartilages. The lateral nasal process form the upper lateral cartilage and lateral 

crus of lower lateral cartilages. 

Around the 6th intrauterine week, a series of elevations appear on the 

lateral wall of the nasal cavity. These ultimately become the turbinates. The 

most inferior or maxilloturbinal forms the inferior turbinate. The middle and 

superior turbinate form from the ethmo-turbinal system. Turbinates increase the 

surface area of the nasal cavity facilitating the various functions of nose. 

INFERIOR TURBINATE 

It is a separate bone which has an irregular surface. It is grooved by 

vascular channels. Mucoperiosteum is firmly attached to it. The IT has a 

maxillary process which articulates with the inferior margin of the maxillary 

hiatus. The inferior turbinate or concha has its own ossification centre. The 



 
 
6 

 

turbinate has immense submucous cavernous plexus with large sinusoids. They 

are controlled by the autonomic nervous system. The turbinate is covered by 

respiratory epithelium, with a high number of goblet cells (approximately 

8/mm2 ) which decrease in density towards the posterior end2. Inferior meatus 

lies lateral to the inferior turbinate. The nasolacrimal duct opens into the 

inferior meatus. 

FUNCTIONS OF NOSE 

 Respiration 

 Heat exchange 

 Humidification 

 Protection of airway 

 Olfaction 

RESPIRATORY MUCOSA 

Nasal mucosa is made up of three layers – epithelium, basement 

membrane, lamina propria/ submucosa. The lining epithelium is 

pseudostratified ciliated columnar epithelium containing goblet cells and basal 

cells that are adherent to the underlying basal membrane. Each cell is adherent 

to the adjacent cell forming an epithelial barrier. The density of goblet cells in 

the nose is approximately 10,000/mm2. 
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The submucosal layer contains variety of components including serous 

and seromucous glands, complex vasculature, nerves and blood cells primarily 

lymphocytes. 

The blood vessels found in the inferior turbinate are large, tortuous & 

valve-less. They are called sinusoids. They are thin walled and possess a 

fenestrated endothelial lining with a porous basement membrane. By the degree 

of sinusoidal enlargement, they can affect the size of the nasal airway. The 

nasal mucosa can shrink or expand rapidly by changing the blood volume 

which is responsive to neural, mechanical, thermal, physiological and chemical 

stimuli. The rhythmic alternating congestion and decongestion of nasal mucosa 

is referred to as nasal cycle. 

NASAL SECRETIONS 

 Nasal secretions are composed mainly of two elements – water and 

glycoproteins. Water is secreted by serous glands and also by transudation 

from the capillary network. Glycoproteins are produced by mucus glands. 

Therefore the resulting mucous film has two layers – an upper viscous layer 

and a lower water layer. It can also be called as an upper GEL layer and a 

lower SOL layer. Glycoproteins in the GEL layer provide the characteristic 

viscous and elastic property of the mucus. This mucus blanket acts as a 

lubricant protecting against desiccation and trapping particulate matter and 

soluble gases. It amounts to 1 to 2 litres per day 3. The cilia beat freely in the 
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SOL layer which passively propels the gel layer forward. Glandular mucus 

and goblet cells contain large secretory granules which contain neural 

glycoproteins, enzymes such as lysozymes and lactoferrin and IgA 

immunoglobulins4.   

 

INNERVATION OF NASAL CAVITY 

Nerves present in nasal mucosa include cholinergic and non-cholinergic 

supply.Autonomic nervous system releases neuropeptides and 

neurotransmitters that exert a hemostatic control of nasal secretion. 

Parasympathetic stimulation induces gland secretion. This is blocked by 

atropine, this is used for testing nasal reactivity with methacholine, a 

cholinergic agent. Sympathetic stimulation causes vasoconstriction thus 

decreasing nasal airway resistance. Sensory nerves release substances like 
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calcitonin related peptide, substance P and neurokinin A. They play a role in 

causing vasodilatation, plasma extravasations, neurogenic inflammation and in 

mast cell release. 

NASAL HUMIDIFICATION 

 Nasal air is conditioned by the radiation from the mucosal blood 

vessels. Humidification is a result of evaporation from the mucous blanket. 

This causes the inspired air to be near normal temperature with a relative 

humidity of 100%. Mucosal blood vessels lie in two rows. The epithelium 

receives capillaries from the more superficial capillaries. The deeper, more 

fenestrated capillaries supply the basement membrane which facilitates fluid 

movement. The blood flow is in the posterior to anterior direction opposite 

to the flow of inspired air and mucus. The mechanism of a “counter current” 

adds to the efficacy of the system5 

NASAL CYCLE 

The nasal cycle is a physiologic phenomenon in which there is a 

periodic change in the nasal airway patency associated with alternate 

congestion and decongestion of the nasal venous sinuses.  In the ideal cycle, 

the left and right sides of the nose have identical periods, are 180° out of phase, 

and have similar airflow, resistance, amplitude and volume changes. However, 

wide variations may occur in nasal air volume. In allergic rhinitis there is an 

increased amplitude of nasal patency fluctuation. In healthy subjects and those 
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with allergic rhinitis, nasal patency fluctuates spontaneously at intervals of  10 

minutes. The nasal cycle lasts for about 4 to 6 hours. 

NASAL VALVE: 

Nasal valve can be divided into two – internal and external. 

INTERNAL NASAL VALVE 

The internal nasal valve is the narrowest portion of the nasal cavity with 

a cross section of approximately 40-60 mm2. It is bounded laterally by the 

anterior end of inferior turbinate and inferior edge of upper lateral cartilage, 

medially by the septum and inferiorly by the floor of nasal cavity. The nasal 

valve is around 10 to 15 degrees  

Causes of obstruction in internal nasal valve: 

 Nasal septum – deviation of the nasal septum in the region of nasal 

valve, septal hematoma/ abscess/ granuloma 

 Inferior turbinate - hypertrophy 

 Upper lateral cartilage – trauma leading to thickening, displacement or 

even its absence following a previous surgery. 

 Scar contracture in the region between lateral wall mucosa and nasal 

septum leading to reduced nasal valve area. 
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All these can predispose the nasal valve to collapse or narrow causing 

symptoms of nasal obstruction. 

EXTERNAL NASAL VALVE 

The external valve is a laterally based area of soft tissue boxed by the 

pyriform aperture, the upper and lower lateral cartilage (ULC and LLC) 

attachments, and the septum. Obstruction as the result of external valve 

compromise is from weakened cartilage from rhinoplasty, caudal septal 

dislocation, trauma or lax connective tissue as a result of the aging process6. 

COTTLE’S TEST 

It is a simple bed side test to assess if there is any pathology in the nasal 

valve region predisposing to nasal obstruction. The patient is asked to breathe 

quietly. The examiner draws the cheek laterally. If patient experiences any 

improvement in nasal airflow it indicates an obstruction in the region of nasal 

valve.  

CAUSES OF TURBINATE HYPERTROPHY 

Unilateral:  

 Physiological: Nasal cycle  

 Pathological: Deviated nasal septum causing compensatory inferior 

turbinate hypertrophy on the opposite side. 

Bilateral: Allergic rhinitis, Vasomotor rhinitis, Idiopathic 
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SYMPTOMS 

 Chronic rhinitis and nasal obstruction symptoms are amongst the most 

common problems presenting to physicians. Rhinitis is defined clinically by a 

combination of 2 or more nasal symptoms: nasal discharge/ nasal blockage/ 

itching nose and sneezing following exposure to allergen/occupational/ drug-

induced/ hormonal. Nasal airway obstruction in these patients is attributable to 

enlarged inferior turbinates. Although turbinates serve a functional purpose, as 

they aid in the humidification, warming, and immunologic regulation of nasal 

airflow, they may become dysfunctional and obstructive when hypertrophied. 

Depending on the specific cause, turbinate hypertrophy may be medically 

managed (i.e., with the use of corticosteroids, antihistamines and 

decongestants); however, when refractory, a surgical intervention may be 

considered. 

Symptoms of allergic rhinitis can begin at any age but most frequently 

reported in adolescence or young adulthood, peaking at around 30 years7. 

Allergic rhinitis as such is not a life threatening condition but can result in 

symptoms that lead to significant impairment of quality of life. Symptoms such 

as fatigue, drowsiness and malaise can lead to impaired work and school 

performance, absence from school or work and road traffic accidents. 
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HISTOLOGY OF INFERIOR TURBINATE 

In the late 1800’s the term “turbinate hypertrophy” was coined to 

describe enlarged inferior turbinates. Bilateral hypertrophy is due to nasal 

inflammation which can be a result of varying conditions like allergic and non-

allergic rhinitis, environmental triggers like tobacco, dust, house mite and 

medical causes. 

Inferior turbinate hypertrophy can be  

UNILATERAL: Compensatory unilateral inferior turbinate hypertrophy 

happens secondary to a deviated nasal septum. 

BILATERAL: Chronic bilateral inferior turbinate hypertrophy is associated 

with perennial allergic and non-allergic rhinitis. 

POSSIBLE MECHANISMS OF INFERIOR TURBINATE 

HYPERTROPHY8 
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STRUCTURE OF THE NORMAL INFERIOR TURBINATE 

They are situated in the lateral nasal wall as elongated scrolls consisting 

of a central layer of bone with mucosa on either side. CT scans showed the 

mean anterior dimensions of the medial and lateral mucosa were 3.33mm and 

2.06mm 9.  

The turbinate is lined by pseudostratified columnar epithelium with 

small islands of squamous epithelium, basal cells, ciliated and non-ciliated cells 

with 10% goblet cells. Basement membrane separates the epithelium and 

lamina propria. The lamina propria extends up to the bony layer. Medial 

surface mucosa is thicker than the lateral surface mucosa. The bony layer is 

made up of cancellous bone with a mean thickness of 1.2mm 10. The thickness 

of inferior turbinate is not dependent on age or gender. However, ageing is 

associated with a reduction in the number of submucosal glands and increased 

venous sinuses 11.  
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e  

THE STRUCTURE OF THE ENLARGED INFERIOR TURBINATE IN 

UNILATERAL DISEASE 

Studies on histopathology of cases with unilateral turbinate hypertrophy 

secondary to a deviated nasal septum has shown dilated, thin walled venous 

sinuses; lamina propria fibrosis; lymphocyte, plasma cells and eosinophil 

infiltration of subepithelial layer; increased secretory glandular ducts. 
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However the main cause of IT expansion is the bone and the contribution of the 

medial mucosa is insignificant.13. Nearly a two fold increase in osseous layer of 

the IT was observed. 

THE STRUCTURE OF THE ENLARGED INFERIOR TURBINATE IN 

BILATERAL DISEASE 

 Studies on histopathology of cases with bilateral turbinate hypertrophy 

have been found to have increased number of goblet cells with thickened 

basement membrane. The number of blood vessels and venous sinusoids are 

also increased leading to congestion and stromal edema. Patients with allergic 

rhinitis have increased number of eosinophils in their mucosa. A study 

conducted by Berger showed the relative proportion of venous sinuses in 

enlarged turbinates was significantly greater than in controls. 8% of the medial 

mucosal layer of enlarged inferior turbinates comprised venous sinuses 

compared to 2% of control inferior turbinates14. 

The medial mucosal thickness is mainly responsible for the bulk of the 

IT, followed by lateral mucosal, and lastly, bone, with statistically significant 

differences between them. These results are compatible with the study of Egeli 

et al that evaluated hypertrophied ITs. 15, 16. There is no evidence to support 

bony enlargement in bilateral disease17 

Histologically in bilateral disease there is evidence of cellular 

hyperplasia, vascular congestion and tissue edema. 
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SUBJECTIVE MEASUREMENT OF NASAL OBSTRUCTION 

Nasal obstruction is a subjective complaint of discomfort resulting from 

congestion. Patient’s perception of congestion is influenced by factors like 

temperature, posture, emotions or congestion in other parts of the nasal cavity 

which is unlikely to be visualized by anterior examination of the nose with a 

speculum. Subjective scoring of nasal obstruction can be performed by use of 

ordinal 10-point or a 100 mm Visual Analog Scale (VAS)18 or a four-step 

symptom severity score.11 19 Newer scoring symptoms include Nasal 

Obstruction Symptoms Evaluation Scale (NOSE) 20,  Sino Nasal Outcome Test 

(SNOT-20)21, Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ)22. 

The assessment of nasal obstruction by anterior rhinoscopy is another 

subjective method. A three-point scale of severity of nasal deviation 

(Boyce/Eccles three-point scale), employing the otolaryngologist’s assessment 

of nasal obstruction, correlates with objective measurement by rhinospirometry 

(r = .87). The specificity of detecting nasal obstruction with this method is low; 

it cannot detect “zig-zag” obstructions or the location of the obstruction. 

23Hypertrophy of inferior turbinates can contribute to nasal obstruction 

symptoms. 

Camacho et al in 2015 designed a 25% inferior turbinate classification 

system (grades 1 – 4) that can be used for rating live patients as well as for 

rating endoscopic videos or photos 24.  
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FIG. (A) Grade 1 (0%–25% of total airway space). (B) Grade 2 (26%–

50% of total airway space). (C) Grade 3 (51%–75% of total airway space). 

(D) Grade 4 (76%–100% of total airway space). 

OBJECTIVE MEASUREMENT OF NASAL OBSTRUCTION 

This is for quantifying the degree of nasal obstruction. The method 

should be convenient, reliable and repeatable which will aid in treatment 

protocol. It should be able to document the site of block as well as the effect of 

interventions like surgery on nasal parameters like nasal airflow and volume. 

Research for development of an accurate method for measuring nasal resistance 

and nasal patency is ever advancing. Initially, a simple mirror was placed under 

the nares for detecting nasal airflow. In time, rhinomanometric techniques 

evolved that measured pressure and flow simultaneously. More recently, 

acoustic rhinometry is in use. Other techniques used for objective measurement 

of the nasal airflow include Nasal Inspiratory Peak Flow (NIPF), 
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rhinostereometry, radiographic techniques and videoendoscopic 

documentation. The use of diagnostic testing such as rhinomanometry or 

acoustic rhinometry is generally not useful for clinical decision making. 

ALLERGIC RHINITIS 

It is one of the leading causes for bilateral inferior turbinate 

hypertrophy. 

It is the clinical hypersensitivity of the nasal mucosa to foreign substances 

mediated through IgE antibodies. An individual requires a constant low-dose 

exposure of the offending agent over many years before the development of 

allergic symptoms. 

HYGIENE HYPOTHESIS: Strachan observed that the risk of allergic 

rhinitis is inversely related to the birth order and the size of the family. He 

proposed that infections within households in early childhood have a role in 

preventing allergic rhinitis. 

PATHOPHYSIOLOGY OF ALLERGIC RHINITIS 

IMMEDIATE (Type I) HYPERSENSITIVITY 

It is a rapid immunological reaction occurring in a previously sensitized 

individual that is triggered by the binding of an antigen to IgE antibody on the 

surface of the mast cells  



 
 

20 
 

They have 2 well defined phases:  

 Immediate reaction: it occurs within minutes of allergen exposure. It is 

characterized by vasodilation, vascular leakage and depending on 

location, smooth muscle spasm or glandular secretions. 25 

 Late phase reaction: starts in 2 to 24 hours and may last for several days. 

It is characterized by tissue infilteration with eosinophils, neutrophils, 

basophils, monocytes, CD4+ T cells as well as tissue destruction in the 

form of mucosal epithelial damage. 

ACTIVATION OF TH2 CELLS AND PRODUCTION OF IgE 

ANTIBODY 

From the site of entry, the allergen gets captured by the dendritic cells 

which are then presented to naive CD4+ helper T cells resulting in TH2 cells 

generation. The newly generated TH2 cells produce cytokines, mainly of 

subsets IL-4, IL-5 and IL-13. IL-4 acts on B cells that stimulate IgE production 

and further promotes TH2 cells recruitment. IL-5 leads to activation of 

eosinophils. IL-13 enhances IgE production and acts on epithelial cells to 

stimulate mucus secretion. 
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SENSITIZATION AND ACTIVATION OF MAST CELLS 

Mast cells are bone marrow derived cells. They are abundant in 

subepithelial tissues which get activated by the cross-linking of high affinity 

IgE Fc receptors. These IgE coated mast cells are said to be sensitized and get 

activated on subsequent exposure to antigen leading to the release of an arsenal 

of powerful mediators responsible for immediate hypersensitivity reactions.26 

MEDIATORS OF IMMEDIATE HYPERSENSITIVITY 

Mast cell activation leads to degranulation of primary mediators (stored 

in granules) and secondary mediators (de novo synthesis) 

Preformed mediators: include  

 Vasoactive amines - histamine which causes intense smooth 

muscle contraction, increased vascular permeability resulting in 

increased mucus secretion by nasal, bronchial and gastric glands. 

 Enzymes – Neutral proteases and acid hydrolase which cause 

tissue damage and kinin generation27 

 Proteoglycans – heparin and chondroitin sulphate 
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Lipid Mediators – Arachidonic acid which further produce leukotrienes and 

prostaglandins 

 Leukotrienes – leukotrienes C4 and D4 cause increased vascular 

permeability and bronchial smooth muscle contraction 

 Prostaglandin D2 – causes increased mucus secretion and severe 

bronchospasm 

 Platelet activating factor – causes platelet aggregation, histamine 

release, increased vascular permeability, bronchospasm and 

vasodilation28 

Cytokines – these include  

 TNF, IL-1 and chemokines – leukocyte recruitment 

 IL-4 – amplifies TH2 response 

 These factors in turn enhance mast cell degranulation 

LATE PHASE REACTION 

 In the late phase, amplification of recruited lymphocytes takes place that 

sustain the inflammatory response without any additional triggering antigen 

exposure. 
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CLINICAL PRESENTATION 

The diagnosis of allergic rhinitis is dependent on the clinical history. 

Despite the etiology may be multifactorial, all lead to the release of the same 

mediator whatever the allergen may be. 

SYMPTOMS: 

Following allergen exposure, the patient develops these symptoms within a 

span of 5-15 minutes, 

 Sneezing in spasms of 10 – 20 at a time – due to histamine release 

 Watery nasal discharge – serous and seromucous glands response to 

mast cells 

 Itching of nose and eyes 

 Nasal obstruction – alternates between the nasal cavities. Mainly due to 

inferior turbinate hypertrophy causing obstruction at the level of nasal 

valve. Engorgement of the venous sinusoids leads to hypertrophy of the 

inferior turbinate.  

 Poor sense of smell 

 Itching and lacrimation with some degree of periorbital edema is also 

common. 
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CLASSIFICATION OF RHINITIS ACCORDING TO ARIA 

GUIDELINES 29   

 

EXAMINATION: 

 Allergic crease or allergic salute – also known as Darrier’s line, is a 

horizontal crease across the lower half of the bridge of the nose that is 

caused by repeated upward rubbing of the tip of nose by the patient’s 

palm. 

 Dennie – Morgan lines – they are prominent creases below the lower 

eyelid caused by venous stasis and deposition of hemosiderin. 

 Allergic nasal mucosa is usually bilaterally swollen, boggy and 

edematous with a pale or bluish hue covered with watery secretions 

 Allergic Shiners – it is a bluish black discoloration under the lower 

eyelid. This is probably due to venous stasis. 

 There can be associated nasal polyposis 



 
 

25 
 

INVESTIGATION 

1. Allergy testing –to determine specific allergic triggers. But not all 

patients require diagnostic confirmation. There are two types of tests 

– in-vivo and in-vitro tests. In vivo tests include skin prick test, 

intradermal test and modified quantitative testing. In-vitro tests are 

RAST, ELISA 30 

 Skin prick test – it is an inexpensive, accurate and rapid method 

where response to a variety of allergens can be detected in a single 

session. 

 In vitro allergy tests –  

 Radio Allergen Sorbent Test (RAST) & Enzyme Linked Immuno 

Sorbent Assay (ELISA) allow measurement of IgE specifically 

produced for a particular allergen in a sample of blood. However the 

procedure is expensive and time consuming. 

2.Total serum IgE– The measurement of total level of IgE in blood is more 

likely to be elevated in a patient with allergic rhinitis. However the test is 

neither sensitive nor specific.  

3.Total blood eosinophil count – Eosinophilia is defined as an absolute 

eosinophil count (AEC) more than 6%. It is can be arbitrarily classified as: 

mild < 1500 cells/mm3; moderate 1500 – 5000 cells/mm3 or severe >5000 
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cells/mm3. For clinical usage, the normal peripheral blood eosinophil as 0 – 

6% while normal AEC as 40-440 cells/mm331. An elevated eosinophil count 

supports a diagnosis consistent with allergic rhinitis. 

4.Nasal smear cytology – Normal nasal mucosa consists of epithelial, basal 

and goblet cells. In patients with allergic rhinitis the nasal mucosa has 

eosinophils. Nasal smear cytology can be used as an adjuvant to symptom 

score32. Allergen exposure releases eosinophils in the blood which 

accumulate in the lamina propria and epithelium. This can be demonstrated 

in 1 – 3 hours and persists for 3 days. In allergic rhinitis, eosinophils 

constitute more than 5 – 10% of leukocytes. However in nasal smears it is 

often 90-100%. Nasal eosinophilia is considered a hallmark for nasal 

allergy. 

NASAL SMEAR CYTOLOGY INTERPRETATION SCALE33 

1 - < 5 % eosinophils No eosinophilia Normal 

2 + > 5 % eosinophils Slight eosinophilia Doubtful 

3 ++ < 50 % eosinophils Moderate eosinophilia Pathological 

4 +++ > 50 % eosinophils Marked eosinophilia Pathological 
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5.Nasal provocation test - It is a crude method of reproducing allergic 

symptoms by challenging the nasal mucosa with a small amount of allergen 

which the patient is instructed to sniff into each nostril. It has the drawback of 

being time consuming as it requires one agent to be tested at a time. 

6.Cold spatula test - It is simple, inexpensive and efficient test to assess nasal 

airway patency. The patient is asked to expire through his nose onto a cold 

surface (tongue depressor). Condensation is produced on the cold surface 

which can give a rough idea on nasal patency. 

7.Rigid nasal endoscopy - detailed examination of the nasal cavity can be 

done using a rigid nasal endoscope. Obstruction at the level of internal nasal 

valve as a hypertrophied inferior turbinate, deviated nasal septum, any 

granuloma, polyp, mass, choanal pathology can be identified. 

8.Computed Tomography scan of Paranasal Sinuses - It can be done to get a 

better image of the nose and paranasal sinuses. Recent studies have been done 

to quantitate turbinate hypertrophy and mean airway space in the anterior and 

posterior end of inferior turbinate. 
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TREATMENT 

Management includes 

 Allergen avoidance 

 Pharmacotherapy 

 Education 

 Immunotherapy 

 Surgery 

ALLERGEN AVOIDANCE 

Common allergens include house dust mite, molds, cockroaches, 

domestic pets, pollen. In sensitized symptomatic individuals, allergen 

avoidance along with usual pharmacotherapy is considered 

PHARMACOTHERAPY 

The mainstay of allergic rhinitis management focuses on alleviation of 

symptoms. Commonly used medications are antihistamines, steroids- oral or 

topical sprays, anticholinergics and mast cell stabilizers. 
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IMMUNOTHERAPY 

Allergen immunotherapy involves repeated administration of allergen 

extract in order to induce a state of immunological tolerance, with a reduction 

in clinical symptoms and requirements for medication during subsequent 

natural allergen exposure. 

INCLUSION CRITERIA 

 IgE-mediated disease (+SPT/RAST) 

 Inability to avoid allergen 

 Inability of drug treatment 

 Limited spectrum of allergies (one or two) 

 Patients who understand risks and limitations of treatment 

CONTRAINDICATIONS 

 Coexistent asthma 

 Patients taking beta-blockers 

 Other medical/immunological disease 

 Small children (less than 5 years) 

 Pregnancy (maintenance therapy may be continued in pregnancy) 
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SURGERY 

SURGICAL ANATOMY 

The inferior turbinate is composed of a central bony portion surrounded 

by layers of soft tissue and mucosa on its medial, lateral and inferior aspects.  

The inferior turbinate bone is an independent distinct bone with 

attachment to the medial aspects of the maxillary and palatine bones.  

The surface epithelium is pseudostratified ciliated columnar epithelium. 

It overlies the seromucinous glands and cavernous venous plexus.  

The vascular components of the turbinate allow the turbinate to expand, 

and hypertrophy of the soft tissue components of the turbinate can contribute to 

nasal obstruction. The soft tissue layer along the medial aspect of inferior 

turbinate is thicker than the lateral layer.25 34 

Because the inferior turbinate is thought to play an important role in 

normal nasal physiology, preservation of the functional components of the 

turbinate may prevent complications. 

INFERIOR TURBINATE REDUCTION SURGERIES 

Patients with allergic rhinitis mainly complain of nasal obstruction when 

all modalities of medical management have failed. In such patients inferior 

turbinate is of central importance. Surgical modalities for inferior turbinate 
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reduction aim at alleviating nasal obstruction and improve compliance of nasal 

passage. Many different surgical techniques have been described for the 

treatment of inferior turbinate hypertrophy. This is brought about by inducing 

fibrosis and scar tissue in the submucosal layer while destroying vascular and 

glandular structures. Reduction in the turbinate size will help to accommodate 

future turbinate edema during allergy without causing nasal obstruction. 

RADICAL TURBINECTOMY: Total or “radical” turbinectomy involves the 

complete resection of the inferior turbinate using heavy scissors to detach it 

directly at its site of attachment to the lateral nasal wall.35 This technique can 

reduce the nasal resistance up to 50%.36 It was commonly used in first half of 

the twentieth century but eventually fell out of favor with many surgeons 

owing to concerns for severe long-term complications such as atrophic rhinitis. 

These complications likely develop secondary to the loss of the inferior 

turbinate's contribution to nasal physiology and are associated with excessive 

mucosal drying, scarring, foul smelling nasal discharge, and recurrent 

epistaxis.37 Furthermore, this technique has been associated with a higher risk 

of hemorrhage and pain in the immediate postoperative period.38-40 As this 

procedure causes atrophic rhinitis or empty nose syndrome, this procedure has 

been abandoned. 

LATERALIZATION / OUTFRACTURE – First described in 1904 by 

Killian which  targets the anterior and inferior region of inferior turbinate 

which is a main determinant of nasal resistance. The inferior turbinate is first 
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displaced laterally, superiorly and then inferiorly till a crunch sound is heard. 

This technique is well tolerated. 

LASER VAPORIZATION – Laser functions by inducing submucous fibrosis, 

vascular channel ablation and tissue bulk reduction. It is applied in a linear 

fraction from anterior to posterior to avoid turbinate vaporization. Patient has 

pronounced symptom relief. Complications include crusting, formation of 

synechiae and bone exposure. Another drawback is that LASER machine is not 

readily available and is expensive. 

RADIOFREQUENCY ABLATION – Radiofrequency ablation (RFA) 

utilizes a probe that is inserted directly into the inferior turbinate and is used to 

deliver a low-frequency ionic energy 41. This thermal effect results in 

postoperative wound contracture and fibrosis, while preserving the surface 

epithelium and ciliary function42 . Statistically significant reductions in 

turbinate volume have been shown with the objective aid of CT imaging43 

SUBMUCOSAL RESECTION – it involves preserving the medial surface 

mucosa with removal of the bone and invariably the lateral surface mucosa. 

The medial surface mucosa is then draped over the remnant bony stump. 

Statistically significant effects on reduction of nasal stuffiness & discharge are 

seen. 
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MICRODEBRIDER ASSISTED TURBINOPLASTY – The turbinate is 

infiltrated with an anesthetic agent containing epinephrine. This helps to 

expand the soft tissue of the turbinate making it easier for the surgeon to 

perform sculpting of the turbinate. There are microdebider blades designed 

specifically for inferior turbinate resection. These blades have a sharp 

dissecting tip that allows making a stab incision along the antroinferior aspect 

of the turbinate and for elevation of a submucosal flap. The cutting face of the 

blade is directed toward the turbinate bone to avoid accidental injury to the 

surface epithelium. The flap elevation is performed primarily along the medial 

and inferior aspects of the turbinate, because these are the areas that contribute 

most significantly to the prominence of the turbinate.44  The microdebrider 

should be used  in a measured, controlled fashion to allow for adequate 

submucosal tissue resection while minimizing the chance for flap perforation. 

As the anterior half of the turbinate is the portion of the turbinate that 

contributes most significantly to nasal airflow obstruction it should be given 

extra attention.  The anterior tip of the inferior turbinate contributes most 

significantly to the airway at the nasal valve. Dissection and submucous 

resection can be extended to the posterior aspect of the turbinate with higher 

risks of bleeding related to feeding arterial branches from the sphenopalatine 

artery. The blade should be manipulated carefully to avoid extending the 

original stab incision. Nasal packing is not required. The small stab incision 

heals well without sutures. An immediate intraoperative reduction in the size of 

the turbinate can be seen at the time of the procedure 



 
 

34 
 

COBLATION INFERIOR TURBINOPLASTY 

 Coblation is controlled ablation popularized in 1997. It is a unique 

method of rapid and controlled removal of tissue at relatively low temperatures         

(400C–700 C) while maintaining the integrity of surrounding tissues. 

“Coblation” literally means “cold” and “removal”. 

 Using radiofrequency in a bipolar mode with a conductive solution, such 

as saline, coblation energizes the ions in the saline to form a small plasma field. 

The field created consists of high energy particles like ionized vapour layers, 

OH-1, H+1, Na+1, free radicals 45 and electron. It has enough energy to break the 

tissue’s molecular bonds, creating an ablative path. The plasma’s energized 

particles have sufficient energy to break molecular bonds within tissues causing 

it to dissolve at relatively low temperatures (400C -700C). the result is 

volumetric removal of target tissue with minimal damage to surrounding 

tissues. It can also be used for hemostasis. 

 Plasma produces powerful tissue removal, lesser tissue temperature 

(400C -700C) and shallow depth of injury (50-150 micro meter)46  whereas in 

electrocautery it is 1.5mm deep. Good hemostasis is achieved by ablation.  

It has i) low frequency 

ii) minimal collateral tissue damage  

iii) less surface temperature of 400C -700C 
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iv) shorter current path 

v) controlled energy delivery 

vi) volumetric tissue removal 

CONVENTIONAL TURBINOPLASTY – SUBMUCOUS RESECTION 

Submucosal resection of the bony component of the turbinate is 

indicated if the bony component is a significant contributor to a patient’s 

turbinate hypertrophy. This is best assessed by careful inspection of the 

turbinate before and after decongestion. Extensive bony resection is done by 

formal dissection and submucous resection of the bone. A large incision is 

made at the anterior aspect of the turbinate and along the length of the inferior 

turbinate. A subperiosteal flap is elevated and the turbinate bone is exposed. 

This bone is then resected along with the mucosa attached to the lateral aspect 

the turbinate bone. The remaining flap of medial and inferior mucosal tissue is 

rolled over to cover any remaining exposed bone47. 

Statistically significant effects are achieved in terms of 

Reduction of nasal discharge,  

Reduced stiffness & sneezing   

Reduced numbers of eosinophils and infiltrating IgE cells in turbinate tissue. 
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Authors have hypothesized that submucous resection may injure autonomic 

and sensory nerve fibers that travel submucosally to the inferior turbinate, 

thereby producing even greater relief to allergic rhinitis patients, although the 

pathophysiology is unclear48. 

TURBINATE RESECTION 

Full thickness turbinate resection is the most aggressive technique 

available for the treatment of an inferior turbinate hypertrophy. Turbinate 

resection procedures range from limited resection of the anterior aspect of the 

turbinate to extensive total turbinate resections. These procedures are typically 

performed using heavy scissors to partially or completely resect the turbinate. 

Although modern surgical techniques generally emphasize tissue conservation, 

a limited anterior full thickness turbinate resection can be performed without 

adverse sequelae in most patients. More extensive subtotal or total resections 

have been hypothesized to predispose one to a paradoxical nasal obstruction or 

atrophic rhinitis. 

COMPLICATIONS 

Complications after inferior turbinate surgery include bleeding, nasal dryness, 

crusting, scarring and atrophic rhinitis49.Sapci et al Compared the 

techniques of CO2 laser ablation, radiofrequency ablation and partial 

turbinectomy. Hefound the greatest increase in mucociliary transport time in 

patients undergoing laser ablation50.Excessive turbinate resection is associated 
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with paradoxical complaints of nasal obstruction and atrophic rhinitis despite 

having a wide and patent nasal cavity. In reviewing a large group of patients 

with atrophic rhinitis, Moore and Kern found that many had subjective 

complaints of nasal obstruction despite widely patent nasal airways and normal 

or low nasal resistance51. Atrophic rhinitis is characterized by malodorous nasal 

crusting and nasal obstruction. Moore and Kern found that 80% of their 

patients with secondary atrophic rhinitis had a history of partial or complete 

turbinate resection52. 

POSTOPERATIVE CARE 

 Packing is generally not required in patients undergoing isolated 

procedure for the inferior turbinate. The nasal cavity is kept moist using saline 

nasal spray and irrigation to promote clearance of mucus, clots and crusts. 

Patient is asked to review in a week. Crusts, if present, are removed. 

Endoscopy allows evaluation to assess for any scar or synechiae. 

OUTCOMES 

Good results have been reported with techniques ranging from 

minimally invasive thermal methods to more invasive total turbinectomy 

procedures52. 

Kizilkaya et al. performed a single-blinded randomized trial comparing 

the use of radiofrequency reduction and microdebrider submucosal resection in 

patients with symptomatic inferior turbinate hypertrophy53. Each of the 30 
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subjects in the study underwent a radiofrequency reduction of the inferior 

turbinate on one side and a microdebrider submucosal resection on the other 

side. At 6-month follow up, patients had significant improvement in the 

subjective score for nasal obstruction on both sides. There were no significant 

differences between the two techniques in symptoms scores or in measures of 

epithelial function. However some studies have shown radiofrequency 

techniques can be associated with a recurrence of turbinate hypertrophy 

resulting in nasal obstruction when patients were followed for a year or more. 

In contrast, microdebrider resection appears to be associated with more 

enduring results.54,55 Complications encountered infrequently include bleeding 

which required cautery under local anesthesia and minor crusting.  

Submucosal cauterization has been reported to lead to more crusting 

than submucosal resection methods.56 When comparing unipolar versus bipolar 

radiofrequency techniques, the degree of improvement appears to be 

equivalent.57 

Passali et al. reported on a series of 382 patients treated with a variety of 

turbinate reduction methods58.Patients were randomized to undergo reduction 

by one of six methods: turbinectomy, electrocautery, cryotherapy, laser 

cautery, submucosal resection and submucosal resection with lateralization. 

The authors found the greatest improvement in symptom scores in patients 

undergoing a submucosal resection with or without outfracture. Crusting was 

seen much less frequently in patients treated with the submucosal resection 
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methods than in those treated with the other methods. In this study, patients 

treated with a submucosal resection in conjunction with lateral displacement 

achieved the best results.  

A histologic analysis on 35 patients who underwent coblation 

turbinoplasty showed preserved respiratory epithelium that remained retracted 

onto the turbinate bone due to scar tissue formation within the submucosal 

region. Complications such as minor crusting was seen in 35% of patients that 

resolved by 2 weeks postoperatively. 
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MATERIALS & METHODOLOGY 

This study titled “A prospective comparative study of conventional 

turbinoplasty versus coblation turbinoplasty in patients with bilateral inferior 

turbinate hypertrophy” was done in Coimbatore Medical College Hospital after 

obtaining the ethical committee clearance from January 2017 to July 2018. 

Patients with complaints of nasal obstruction and rhinitis, not responding to 

medical management, associated with B/L inferior turbinate hypertrophy were 

included in the study for undergoing turbinoplasty. Pre-operative evaluation 

included a Standardised Questionnaire, Direct Nasal Endoscopic examination 

and Computerized Tomography of the Paranasal Sinuses.  

.INCLUSION CRITERIA                                                           

Adults (aged 20-50 years) with complaints of nasal obstruction and 

rhinitis (of allergic rhinitis or vasomotor origin) with B/L inferior turbinate 

hypertrophy refractory to medical management (>3 months) 

EXCLUSION CRITERIA 

 Deviated nasal septum 

 Chronic Sinusitis & any other pathological nasal condition 
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METHODOLOGY 

DETAILED HISTORY AND EXAMINATION 

All patients included in the study were subjected to detailed history 

taking and examination pertaining to ear, nose and throat.  

Medical management was tried for atleast 3 months. All patients were 

initially given Tablet Levocetrizine (5mg once a day) with Tablet Montelukast 

(10mg once a day). On failure of relief of symptoms with the above tablets, 

topical steroid spray was started – fluticasone nasal spray -1 puff in each 

nostril, twice a day (each puff delivered 50 micrograms of drug). Patients 

refractory to medical management for atleast 3 months were included in the 

study. 

PRE-OPERATIVE EVALUATION 

All the patients included in the study were examined and investigated by 

the following methods 

 Clinical examination 

 Symptomatic assessment based on Standardized Questionnaire – NOSE   

 Diagnostic Nasal Endoscopy 

 CT PNS 
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CLINICAL EXAMINATION 

 Anterior nasal examination 

 Posterior nasal examination 

 Cold spatula test  

 Cottles test 

STANDARDIZED QUESTIONNAIRE 

Nasal Obstruction Symptom Evaluation (NOSE) 59 scale is a brief, valid, 

reliable and responsive survey to measure disturbances in quality of life 

specific to nasal obstruction. The NOSE survey consists of 5 items each scored 

using a 5-point Likert scale. The total score is multiplied by 5 to make a total 

score range of 0 through 100. Higher scores indicate worse obstruction. 
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DIAGNOSTIC NASAL ENDOSCOPY 

Hypertrophy of inferior turbinates can contribute to nasal obstruction 

symptoms. The 25% inferior turbinate classification system (grades 1 – 4) 

designed by Camacho et al in 2015 was used to grade the inferior turbinate.  

Grade 1: 0% –25% of airway space,  

Grade 2: 26% –50%,  

Grade 3: 51% –75%,  

Grade 4: 76% –100% 
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Based on this classification system, patients with grade 3 or grade 4 

hypertrophy were selected for the study. Endoscopic images were taken for the 

same. The nasal airway space in the study conducted for B/L inferior turbinate 

hypertrophy by Al-Anwer et al was less than 4 mm in more than 90% of 

studied subjects at the nasal valve anteriorly. Any other pathology like DNS, 

Sinusitis, and Sinonasal Polyp were identified and those patients were excluded 

from the study. 

CT PARANASAL SINUSES  

A plain CT of Paranasal sinuses was taken as it is a non-invasive technique 

1) To assess the anatomical composition, evaluate the thickness of mucosal 

and bony structures and their relations to the size of the airway space. In 

a study conducted by El-Anwar et al to quantitate the computed 

tomography measurement of Inferior turbinate in asymptomatic adult , 

the mean airway space between posterior end of the IT and septum was 

3.4 +/- 1.6 and 3.59 +/- 1.86, while the mean of the same space 

anteriorly was 2.13 +/- 0.8 and 2.5 +/- 1.37 at the right and left side, 

respectively. 

2) To rule out any other nasal disease or pathology like deviated nasal 

septum, crowded osteomeatal complex, concha bullosa, chronic 

sinusitis, sinonasal polyposis or any other benign or malignant nasal 
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mass. Patients that were found to have any of the above conditions were 

excluded from the study.  

Patients were selected based on the above criteria.  

Basic blood investigations, Chest X-ray and ECG were taken. After 

obtaining preoperative anaesthetic assessment and informed written consent, 

the patient was taken up for surgery.  

Surgery was done under general anaesthesia. Right sided Inferior 

turbinate hypertrophy was managed by conventional inferior turbinoplasty. 

Left sided Inferior turbinate hypertrophy was managed by Coblation 

turbinoplasty. Post-operative follow up and assessment for comparison were 

done at POD-1, 3 Months and 1 year following surgery by means of Visual 

Analogue Scale, DNE & CT PNS. 

SURGICAL PROCEDURE 

General anesthesia was given by endotracheal intubation. 

Patient was put in supine position with head up 150 and slightly tilted to 

the right. 

Both the inferior turbinate’s were infiltrated with 2% lignocaine and 

1:100000 adrenaline. 
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RIGHT SIDE INFERIOR TURBINATE: CONVENTIONAL 

TURBINOPLASTY  

The inferior turbinate was pushed laterally using a septal elevator 

resulting in an outfracture. A large incision was made at the anterior aspect of 

the turbinate extending inferiorly along the length of the inferior turbinate. A 

subperiosteal flap was elevated using a Freers elevator and the turbinate bone is 

exposed. This bone is then resected along with the mucosa attached to the 

lateral aspect the turbinate bone. The remaining flap of medial and inferior 

mucosal tissue is rolled over to cover any remaining exposed bone. Nasal pack 

was placed in the nasal cavity to support the medial mucosal flap of the inferior 

turbinate over the bony stump and for hemostasis. 

LEFT SIDE INFERIOR TURBINATE: COBLATION 

TURBINOPLASTY  

Coblation was performed using an ArthroCare ENT ReFlex Ultra 45 

Wand. Using the sharp tip of the coblation wand, a stab was made on the 

anterior portion of the inferior turbinate and was inserted into the submucosal 

tissue as far posterior as possible till the 3rd marking on the wand was just at the 

level of point of entry. Care was taken not to damage the adjacent nasal 

septum. Using an ablation setting of 6 and coagulation setting of 4 60, coblation 

was done for 10 seconds. The wand was gradually withdrawn till the 2nd 

marking was just visible at the level of point of entry. Using the same settings, 
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coblation was done for another 10 seconds. The wand was again gradually 

withdrawn till the 1st marking was just visible at the level of point of entry. 

Coblation was done for another 10 seconds. In this way, all three portions - 

anterior, middle and posterior – of the inferior turbinate were reduced. On table 

reduction of inferior turbinate was seen. Minimal to absent bleeding was seen 

in this technique. Hence, nasal packing was not required on this side. 

Patient was weaned and extubated. 

Intraoperatively, time for each surgery was individually calculated from 

incision to nasal packing.  

POST-OPERATIVE DAY 0: 

Saline nasal spray was given every 4 hours in the left side in which 

coblation was done. This was done to prevent post-operative crusting.  

POSTOPERATIVE DAY 1: 

Diagnostic Nasal Endoscopy was done.  

The nasal pack kept in the right nasal cavity was carefully removed. 

Epistaxis, if any, was noted. Crusts were removed. 

Both the sides were compared in terms of turbinate size reduction. 

 



 
 

48 
 

Patients pain score on either side and side of better symptomatic relief 

was noted down. It was assessed using Visual Analog Scale (VAS). It consists 

of a 10 cm long line (0-10). The ends are labeled as the extremes (‘no pain’ and 

‘pain as bad as it could be’) and the patient is asked to mark on the line 

indicating their pain intensity. Even if the difference was very small, the 

patients were asked to choose the less painful side. 

Similarly, a score for Nasal Obstruction was obtained using the above 

scale.  

Saline nasal drops were started on the right side also. 

Patient was discharged with the advice to continue saline nasal drops 

and review in a period of 3 months followed by 1 year. 

POST OPERATIVE PERIOD – 3rd MONTH 

Pain was assessed using VAS. 

Similarly Nasal Obstruction was scored using VAS. 

DNE was done and the Inferior Turbinate size was graded. 

Any specific complaints like crusting, epistaxis and nasal obstruction 

were noted down. 
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POST OPERATIVE PERIOD – 1 YEAR 

Nasal Obstruction was scored using VAS. 

DNE was done and the Inferior Turbinate size was graded. 

CT – PNS was done and compared with the pre-operative CT. 

Difference in medial mucosal thickness and mean airway space were compared 

and calculated to check if the procedure produced statistically significant 

results. 
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OBSERVATION AND RESULTS 

This study comprising of 40 patients was conducted in the Department 

of Otorhinolaryngology, Coimbatore Medical College Hospital from January 

2017 to July 2018. Patients with isolated bilateral inferior turbinate 

hypertrophy refractory to medical management (of at least 1 year) were 

included in the study. Patients having other sinonasal pathologies causing nasal 

obstruction were excluded from the study. It was identified by means of 

Diagnostic Nasal Endoscopic examination and CT-PNS. Consent was obtained 

from patients identified as candidates for inferior turbinoplasty. In this study, 

all the 40 patients had their right inferior turbinate reduced by conventional 

turbinoplasty- Submucous resection and the left inferior turbinate reduced by 

coblation turbinoplasty. All the patients were examined regularly after surgery 

on the first day, 3rd month and at 1 year to assess the post-operative efficacy of 

both conventional and coblation methods. 

All the 40 patients had come regularly for follow up. The results were 

compared and analyzed using paired ‘t’ tests. 
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AGE DISTRIBUTION OF PATIENTS 

 

Table No 1: Age Distribution of Patients 

 N Minimum Maximum Mean±SD 

AGE 40 20 50 33.30±9.3 

 

Figure: Bar Chart Showing Age and Gender Distribution 

 

 It is seen that majority of patients were in the age group of 20-25 years 

(30%). The next majority age group was 31-35 years (22.5%)   
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GENDER DISTRIBUTION 

 

Table No 2: Gender Distribution of Patients 

Gender Frequency Percent (%) 

Male 22 55.0 

Female 18 45.0 

Total 40 100.0 

 

Figure: Pie Chart Showing Gender Distribution 

 

 The total number of male patients was 22 (55%) and female patients 

were 18 (45%). 

 

  

GENDER

MALE

FEMALE

45%

55%



 
 

53 
 

COMPARISON OF DURATION OF SURGERY IN SECONDS 
 

Table No 3: Comparison of Duration of Surgery (In Seconds) 

Operative 

time 
N Mean SD P VALUE 

Right side 40 516.13 55.476 
.000* 

Left side 40 221.50 28.470 

*-Statistically significant (P<0.05) 

Figure: Bar Diagram Comparing operative Time (In Seconds) 

 

The mean duration of surgery for conventional turbinoplasty was 516.13 

sec or 8.36 min (ranging from 7.41min to 9.31 min) and the mean duration of 

coblation turbinoplasty was 221.5 sec or 3.41min (ranging from 2.54 min to 

4.28 min). Conventional turbinoplasty took more time in our study and it was 

statistically significant with a P value <0.05  
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COMPARISON OF POSTOPERATIVE PAIN  

 
Table 4: Paired ‘T’ Test of Post-Operative Pain- POD 1 

Post-operative 

Pain- POD 1 
N Mean SD P VALUE 

Right side 40 4.93 1.474 
.000* 

Left side 40 2.88 1.202 

 

Table 5: Paired ‘T’ Test of Post-Operative Pain- 3 Months 

Post-operative 

Pain- 3 months 
N Mean SD P VALUE 

Right side 40 1.90 1.150 
.047* 

Left side 40 1.08 1.279 

*-Statistically significant (P<0.05) 

Post-operative pain was measured using Visual Analogue Scale. The 

Mean for postoperative pain on Day 1 on the right side was 4.93 and on the left 

side was 2.88, which was found to be statistically significant using paired ‘t’ 

test. Similarly the mean for postoperative pain after 3 months on the right side 

was 1.90 and on the left was 1.08 which was found to be statistically significant 

with a P value of 0.047. 
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Figure: Bar Chart Showing Post-Operative Pain Scale- Pod1 & 3 Months 

 

 

COMPARISON OF MEDIAL MUCOSAL THICKNESS USING CT-PNS 

PREOPERATIVE VS 1YEAR POSTOPERATIVE 

 
Table 6: Paired ‘T’ Test of Medial Mucosal Thickness on Right Side 

Right side 

MMT 
N Mean SD P VALUE 

Preoperative 40 5.203 .4709 
.000* 

Postop 1 year 40 3.675 .5202 
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Preoperatively, the mean medial mucosal thickness on the right side was 

5.203mm. Postoperatively it was 3.675mm. This reduction in mean mucosal 

thickness on the right side by conventional turbinoplasty was found to be 

statistically significant with a P value of <0.05. 

 

Table 7: Paired ‘T’ Test of Medial Mucosal Thickness on Left Side 

Left  side 

MMT 
N Mean SD P VALUE 

Preoperative 40 5.283 .3789 
.000* 

Postop 1 year 40 2.685 .2225 

*-Statistically significant (P<0.05) 

 
Similarly, the mean medial mucosal thickness on the left side was 

5.283mm preoperatively and 2.685mm postoperatively. This reduction in mean 

mucosal thickness on the left side by coblation turbinoplasty was found to be 

statistically significant using paired ‘t’ test. 
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Table 8: Paired ‘T’ Test-Preoperative Medial Mucosal  

Thickness-Both Sides 

Preoperative 

CT-MMT 
N Mean SD P VALUE 

Right side 40 5.203 .4709 
.412 

Left side 40 5.283 .3789 

*-Statistically significant (P<0.05) 

 

Table 9: Paired ‘T’ Test- Postoperative Medial Mucosal  

Thickness-Both Sides 

Post-operative 

1 year 
N Mean SD P VALUE 

Right side 40 3.675 .5202 
.000* 

Left side 40 2.685 .2225 

*-Statistically significant (P<0.05) 
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Figure: Comparison of Medial Mucosal Thickness- 

Preoperative Vs. Postoperative (1 Year) 

 

On comparing the postoperative mean medial mucosal thickness 

achieved in 1 year by both the surgeries, the right side had a mean medial 

mucosal thickness of 3.675 mm and the left side had a mean medial mucosal 

thickness of 2.685mm. The difference in mean obtained was found to be 

statistically significant with a P value of 0.000 by paired ‘t’ test.  
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COMPARISON OF MEAN AIRWAY SPACE USING CT-PNS 

PREOPERATIVE VS 1YEAR POSTOPERATIVE 

 
Table No 10: Paired ‘T’ Test of Mean Airway Space on Right Side 

Right side 

MAS 
N Mean SD P VALUE 

Preoperative 40 1.562 .3135 
.000* 

Postop 1 year 40 2.798 .3526 

*-Statistically significant (P<0.05) 

Preoperatively, the mean airway space on the right side was 1.562mm. 

Postoperatively it was 2.798mm. This increase in mean airway space on the 

right side by conventional turbinoplasty was found to be statistically significant 

showing an improved airway following surgery 

 

Table No 11: Paired ‘T’ Test of Mean Airway Space on Left Side 

Left  side 

MAS 
N Mean SD P VALUE 

Preoperative 40 1.610 .3112 
.000* 

Postop 1 year 40 2.97 .178 

*-Statistically significant (P<0.05) 
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Preoperatively, the mean airway space on the left side was 1.610mm. 

Postoperatively it was 2.97mm. This increase in mean airway space on the left 

side by conventional turbinoplasty was found to be statistically significant by 

paired ‘t’ test. 

 

Table 12: Paired ‘T’ Test- Preoperative Medial Mucosal  

Thickness-Both Sides 

Preoperative 

CT-MAS 
N Mean SD P VALUE 

Right side 40 1.562 .3135 
.526 

Left side 40 1.610 .3112 

 

Table13: Paired ‘T’ Test-Postoperative Medial Mucosal  

Thickness-Both Sides 

Post-operative 

1 year 
N Mean SD P VALUE 

Right side 40 2.798 .3526 
.000* 

Left side 40 2.97 .178 

*-Statistically significant (P<0.05) 
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Figure: Comparison-Mean Airway Space  

Preoperative & Postoperative 1 Year 

 

 On comparing the postoperative mean airway space achieved in 1 year 

by both the surgeries, the right side had a mean airway space of 2.798mm and 

the left side had a mean airway space of 2.97mm. The difference in mean 

obtained was found to be statistically significant with a P value of 0.000 by 

paired ‘t’ test.  
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VAS -NASAL OBSTRUCTION (VISUAL ANALOGUE SCORE FOR 

NASAL OBSTRUCTION) 

Table 14: Paired ‘T’ Test Showing Nasal Obstruction Score on Right Side 

VAS -Nasal Obstruction 

Right side 
N Mean SD 

P 

VALUE 

Pre-operative 40 7.55 1.10 

.000* 
Postop Day1 40 4.82 .67 

Postop 3months 40 3.02 .91 

Postop 1 year 40 2.42 1.03 

*-Statistically significant (P<0.05) 

Nasal obstruction was assessed using Visual Analogue Scale. It was 

measured preoperatively, postoperative day-1, post-operative 3rd month and 

postoperative 1year. 

The mean score for nasal obstruction on the right side was 7.55, 4.82, 

3.02 and 2.42 respectively. This decrease in mean score for nasal obstruction 

was statistically significant on using paired ‘t’ test showing conventional 

turbinoplasty had a significant improvement in the patient’s symptom. 
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Table 15: Paired ‘T’ Test Showing Nasal Obstruction Score on Left Side 

VAS -Nasal Obstruction 

Left side 
N Mean SD P VALUE 

Pre-operative 40 7.50 1.32 

.000* 
Postop Day 1 40 4.60 .98 

Postop 3months 40 2.42 1.03 

Postop 1 year 40 1.85 .66 

*-Statistically significant (P<0.05) 

 

The mean score for nasal obstruction on the left side was 7.50, 4.60, 

2.42 and 1.85 respectively. This decrease in mean score for nasal obstruction 

was statistically significant on using paired ‘t’ test showing even coblation 

turbinoplasty had a significant improvement in the patient’s symptom. 

Nasal obstruction score was then compared between the right and left 

sides individually during the 3rd postoperative month and 1st postoperative year. 
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Table 16: Paired ‘T’ Test (Nasal Obstruction  

Score- Postoperative 3rd Month) 

VAS -Nasal Obstruction- 

Postop 3rd Month 
N Mean SD P VALUE 

Right side 40 3.025 .91 
.006* 

Left side 40 2.425 1.03 

*-Statistically significant (P<0.05) 

In the 3rd postoperative month, the mean nasal obstruction score on the 

right side was 3.025 and on the left side was 2.425. This difference in score 

between both the sides was found to be statistically significant with a P value 

of 0.006 by using paired ‘t’ test.  

 
Table 17: Paired ‘T’ Test (Nasal Obstruction Score- Postoperative 1 Year) 

VAS -Nasal Obstruction-

Postop 1 year 
N Mean SD 

P 

VALUE 

Right side 40 2.420 1.19 
.000* 

Left side 40 1.850 .66 

*-Statistically significant (P<0.05) 
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Similarly in the 1st postoperative year, the mean nasal obstruction score 

on the right side was 2.420 and on the left side was 1.850. This difference in 

score between both the sides was found to be statistically significant by using 

paired ‘t’ test. Comparison of nasal obstruction score on both sides showed an 

increased improvement on the left side- Coblation turbinoplasty.   

 

Figure: Nasal Obstruction Score on Both Sides 
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COMPARISON OF DNE (DIAGNOSTIC NASAL ENDOSCOPY) 

SCORE      

 

Table No 18: Paired ‘T’ Test Showing DNE Score On Right Side 

DNE score Right side N Mean SD P VALUE 

Preoperative 40 88.75 12.59 
.000* 

Postoperative Day 1 40 33.75 12.07 

*-Statistically significant (P<0.05) 

 

Table No 19: Paired ‘T’ Test Showing DNE Score On Left Side 

DNE score  Left side N Mean SD P VALUE 

Preoperative 40 89.38 12.51 
.000* 

Post-operative Day 1 40 38.13 14.96 

*-Statistically significant (P<0.05) 

DNE score was calculated preoperatively and compared with that seen 

on postoperative day 1 for both the sides. On the right side, the score had 

improved from 88.75 to 33.75. On the left side, the score had improved from 

89.38 to 38.13. Both were found to be statistically significant by using paired 

‘t’ test. On comparing the right side with the left side, the score was found to be 

better on the right side (33.75) than the left (38.13) showing significant 

reduction of soft tissue following conventional turbinoplasty. 
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Table 20: Paired ‘T’ Test Showing DNE Score Postoperatively  

On Right Side 

DNE score Right side N Mean SD P VALUE 

Post-operative day 1 40 33.75 12.07 

.000* Post-operative 3 months 40 36.25 12.59 

Post-operative1 year 40 31.25 10.96 

*-Statistically significant (P<0.05) 

 
Table 20: Paired ‘T’ Test- DNE Score Postoperatively On Left Side 

DNE score Left side N Mean SD 
P 

VALUE 

Post-operative day 1 40 38.13 14.965 

.000* Post-operative 3 months 40 31.88 11.305 

Post-operative1 year 40 31.25 10.963 

*-Statistically significant (P<0.05) 

DNE score was given for every postoperative visit on day 1, 3 months 

and 1 year. On the right side it was 33.75, 36.25 and 31.25 showing a decline in 

score at 3 months with an improvement in 1 year. Similarly on the left side, the 

score was 38.13, 31.88 and 31.25 respectively. This shows an improvement in 

score at 3 months probably due to gradual fibrosis and scarring of submucous 

tissues which is maintained even at 1 year which is statistically significant by 

paired ‘t’ test.  
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Figure: DNE Score on Both Sides 

 

 

CRUSTING 

Table 21: Incidence of Crusting- Postoperative 3rd Month 

Crusting 
Post-operative 3 months 

Positive Negative 

Right side 6(15.0%) 34(85.0%) 

Left side 6(15.0%) 34(85.0%) 
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Table 22: Incidence of Crusting- Postoperative 1st Year 

Crusting 
Post-operative 1 year 

Positive Negative 

Right side 6(15.0%) 34(85%) 

Left side 7(17.5%) 33(82.5%) 

 

Diagnostic Nasal Endoscopic examination of all the 40 patients showed 

crusting in a few patients. At 3 months postoperative period, 15% of the 

conventional turbinoplasty side and 15% of the coblation turbinoplasty side 

showed crusting. Similarly at 1 year postoperative period, 15% of the 

conventional turbinoplasty side and 17.5% of the coblation turbinoplasty side 

showed crusting. 

 

Figure: Bar Diagram Showing Postoperative Incidence of Crusting 
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DISCUSSION 

Inferior turbinoplasty is a common surgery done worldwide by ENT 

surgeons. Many techniques for turbinate reduction have been brought into 

practise. Here, the main aim of this study is to compare the efficacy of 

conventional turbinoplasty with coblation turbinoplasty. 

PATIENTS PROFILE 

AGE: It is seen that majority of patients were in the age group of 20-25 years 

(30%). The next majority age group was 31-35 years (22.5%)  

GENDER: 55% of the study group comprised of males and 45% of females. 

However, most of the studies did not show much influence on gender. 

DURATION OF SURGERY 

In our study, the mean duration of surgery for conventional 

turbinoplasty was 8.36 min (ranging from 7.41min to 9.31 min) and the mean 

duration of coblation turbinoplasty was 3.41min (ranging from 2.54 min to 4.28 

min). Conventional turbinoplasty took more time in our study and it was 

statistically significant with a P value <0.05  

SYMPTOM SCORE – NASAL OBSTRUCTION 

The mean score for nasal obstruction had reduced significantly 

individually for both the surgeries: Conventional turbinoplasty (7.55 to 2.42) 
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and Coblation turbinoplasty (7.50 to 1.85). On comparing the symptom 

improvement between the right side and the left side, the left side where 

coblation turbinoplasty was done showed a significant improvement in score 

with P value <0.05 

SYMPTOM SCORE - POSTOPERATIVE PAIN 

Post-operative pain was measured using Visual Analogue Scale. The 

Mean for postoperative pain on Day 1 on the right side was 4.93 and on the left 

side was 2.88. Coblation turbinoplasty side had less pain which was 

statistically significant using paired ‘t’ test. Similarly the mean for 

postoperative pain after 3 months on the right side was 1.90 and on the left was 

1.08 which was found to be statistically significant with a P value of 0.047 

conveying pain in coblation turbinoplasty is much less compared to 

conventional turbinoplasty. 

Symptoms like crusting was found in equal proportion in both groups. 

POST OPERATIVE TURBINATE REDUCTION 

DNE 

Immediate post-operative reduction in turbinate size was seen in 

conventional turbinoplasty due to submucosal resection of bone and its 

attached lateral mucosa. The coblated inferior turbinates showed gradual 

reduction in turbinate size due to ongoing fibrosis of submucous tissue. 
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However, both procedures showed equal reduction of inferior turbinate when 

examined after a year. 

MEDIAL MUCOSAL THICKNESS 

On comparing the postoperative mean medial mucosal thickness 

achieved in 1 year by both the surgeries, the right side had a mean medial 

mucosal thickness of 3.675 mm and the left side had a mean medial mucosal 

thickness of 2.685mm. The difference in mean obtained was found to be 

statistically significant with a P value of <0.05 by paired ‘t’ test showing 

coblation induced fibrosis reduces turbinate mucosa better.  

MEAN AIRWAY SPACE 

The increase in mean airway space achieved in the end of 1 year by both 

the surgeries was independently significant when compared to its preoperative 

value. When the right side was compared with the left side, the mean airway 

space had increased more on the left side due to better turbinate size reduction 

followed by the use of coblation . 
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SUMMARY 

 In our study the predominant age group was found to be between 20 -25 

years. There was no significant difference in the incidence among age 

distribution and gender; neither did it significantly affect the study outcome. 

 The duration of surgery in conventional method was compared with 

coblation method. It was 8.36 min for conventional turbinoplasty and 3.41min 

for coblation turbinoplasty.  

The mean visual analogue score for nasal obstruction for Conventional 

turbinoplasty had improved from 7.55 to 2.42 over a period of one year and for 

Coblation turbinoplasty from 7.50 to 1.85. Coblation turbinoplasty showed a 

significant improvement in nasal obstruction with P value <0.05 

Post-operative pain was measured using Visual Analogue Scale. The 

Mean for postoperative pain on Day 1 and 3 months postoperatively was 4.93 

and 1.90 on the right side & 2.88 and 1.08 on the left side respectively.  

Symptoms like crusting were found in equal proportion in both groups. 

Postoperative reduction in turbinate size was done by both DNE & CT-

PNS. DNE score was given by the observing doctor preoperatively, 

postoperative day1, 3rd month and 1 year. On the right side it was 88.75, 33.75, 

36.25 and 31.25 respectively. On the left side it was 89.38, 38.13, 31.88 and 

31.25 respectively. 
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CT-PNS was taken preoperatively and 1 year post operatively to 

compare the mean reduction in medial mucosa in the anterior end of inferior 

turbinate which contributes to the nasal valve. On the right side it was 

5.203mm & 3.675mm respectively. On the left side it was 5.283mm 

&2.685mm respectively 

Similarly CT-PNS was used to compare the mean airway space achieved 

in the end of 1 year by both the surgeries. On the right side it was 1.562mm 

preoperatively and 2.798mm postoperatively. On the left side it was 1.610mm 

preoperatively and 2.97mm postoperatively. 

All the results were analyzed and compared using paired ‘t’ tests and 

was found to be statistically significant. 
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CONCLUSION 

 This study was conducted in the Department of Otorhinolaryngology, 

Coimbatore Medical College Hospital to compare the efficacy of conventional 

and coblation turbinoplasty of bilaterally hypertrophied inferior turbinates in 

the same patient. 

 This study comprised of 40 patients with bilateral inferior turbinate 

hypertrophy with midline nasal septum and no other sinonasal pathology. In all 

the patients, the right inferior turbinate was reduced by conventional 

turbinoplasty and left inferior turbinate by coblation turbinoplasty. The patients 

were examined regularly postoperatively on day 1, 3rd month and 1 year. 

 From our prospective study, we reached the following conclusions: 

1. Coblation turbinoplasty is a relatively easy and faster technique to 

perform providing a near bloodless field and minimal damage to 

surrounding tissues. 

2. Patient achieves better symptomatic relief with coblation turbinoplasty. 

Since both the methods were done in the same patient, individual patient 

factors were nullified and they became their own control. 

3. Subjective analysis made by the doctor by performing DNE and 

Objective analysis by means of CT in analyzing reduction of inferior 

turbinates, obtained by both the methods, were statistically significant. 
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4. Medial mucosal thickness, especially that present in the anterior part of 

inferior turbinate, contributes to the nasal valve. Maximum reduction in 

its thickness was achieved by Coblation, thereby, increasing the mean 

airway space in the nasal cavity.   

5. Postoperative pain was relatively less in coblation turbinoplasty. 

To conclude, both conventional and coblation turbinoplasty provide 

statistically significant results for the patient. When comparing the methods 

with each other, coblation has an upper hand in terms of improvement of 

patient symptoms and reduction in turbinate size. The only & major deterring 

factor in the regular usage of coblation is it’s cost. 
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PROFORMA 

 
NAME:      AGE/SEX: 

HOSPITAL OP/IP NUMBER: 

ADDRESS:      PHONE NO.: 

SOCIO-ECONOMIC STATUS: 

OCCUPATION: 

PRESENTING COMPLAINTS: 

 Nasal obstruction 

 Nasal discharge 

 Sneezing 

 Facial pain- Headache 

 Itching and watering of eyes 

 Disturbed sleep 

 Fatigability 

 Reduced concentration 

Other symptoms 

 Fever 

 Epistaxis 
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 Mouth breathing 

 Recurrent respiratory tract infection 

PAST HISTORY 

 Allergy 

 Bronchial asthma 

 Previous nasal surgery 

 Diabetes 

 Hypertension 

 Pulmonary tuberculosis 

PERSONAL HISTORY 

 Smoking 

 Alcohol intake 

 Diet 

 Bowel and bladder habits 

FAMILY HISTORY 

 Relevance 

 Socio economic history 
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GENERAL EXAMINATION 

 General appearance 

 Pallor 

 Icterus 

 Clubbing 

 Cyanosis 

 Edema 

 Generalized lymphadenopathy 

VITALS 

 Pulse rate 

 Blood pressure 

 Temperature 

 Respiratory rate 

SYSTEMIC EXAMINATION 

 Cardiovascular system 

 Respiratory system 

 Central nervous system 

 Gastrointestinal system 
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LOCAL EXAMINATION 

EXAMINATION OF NOSE: 

External deformity 

Anterior rhinoscopy 

 Ala 

 Nasal vestibule 

 Nasal septum 

 Nasal mucosa 

 Visualized part of inferior turbinate and middle turbinate 

Post nasal examination 

 Posterior end of nasal septum 

 Posterior end of inferior turbinate 

 Choana 

Cottle’s test 

Cold spatula test 

EXAMINATION OF THROAT –  

 Oral cavity 

 Oropharynx 

 Indirect laryngoscopy 
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EXAMINATION OF EAR-  

 Preauricular, pinna & postauricular region 

 Tympanic membrane 

 Tuning fork tests 

EXAMINATION OF NECK- for cervical lymphadenopathy 

INVESTIGATIONS 

GENERAL INVESTIGATIONS 

 Complete hemogram 

 Renal function tests 

 Urine routine examination 

 Random blood sugar 

 Chest X-ray 

 ECG 

SPECIFIC INVESTIGATIONS 

 Nasal Obstruction Symptom Evaluation (NOSE) Questionnaire 

 Diagnostic nasal endoscopy 

 CT scan of paranasal sinuses 
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FOLLOW UP EXAMINATION 

 Visual Analogue Scale for postoperative pain 

 Visual Analogue Scale for nasal obstruction 

 

 

 

 Diagnostic nasal endoscopy 

 CT PNS at 1 year follow up 
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CONSENT FORM 

 Yourself, Mr./Mrs./Ms………………………………..are being asked to 

be a participant in the research study titled “A PROSPECTIVE 

COMPARATIVE STUDY OF CONVENTIONAL VERSUS 

COBLATION TURBINOPLASTY IN BILATERAL INFERIOR 

TURBINATE HYPERTROPHY” in Coimbatore Medical College Hospital, 

Coimbatore, conducted by Dr. SANAM FATHIMA SALEEM, Post Graduate 

student, Department of ENT, Coimbatore Medical College. You are eligible 

after looking into the inclusion criteria. You may ask any question you may 

have before agreeing to participate. 

Research being done 

Prospective comparative study of conventional versus coblation turbinoplasty 

in bilateral inferior turbinate hypertrophy. 

Purpose of research 

1. Primary objective- To compare the efficacy of conventional 

turbinoplasty & coblation turbinoplasty in the same patient with bilateral 

inferior turbinate hypertrophy. 

2. Secondary objective- To compare the ease of surgery, post-operative 

reduction of turbinate size, complications and alleviation of patient 

symptoms by each method in the same patient. 
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Procedures involved 

 40 patients admitted in ENT Department of Coimbatore Medical 

College Hospital, who are >20 years and <50 years, with B/L Inferior 

Turbinate Hypertrophy were selected. The right inferior turbinate will be 

surgically reduced by conventional turbinoplasty. The left inferior turbinate 

will be reduced by coblation turbinoplasty. 

Decline from participation 

 You have the option to decline from participation in the study. 

Privacy and Confidentiality 

 Privacy of individuals will be respected. Any information, about you or 

provided by you, during the study will be kept strictly confidential. 

Authorization to publish results 

 Results of the study may be published for scientific purposes and/or 

presented to scientific groups, however, you will not be identified. 
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STATEMENT OF CONSENT 

 I volunteer and consent to participate in this study. I have read the 

consent / the consent has been read to me. The study has been fully explained 

to me and I may ask questions at any time pertaining to the same. 

 

………………………………..   ……………………………….. 

Signature/ Left thumb impression   Date 

(volunteer) 

 

 

………………………………..   ……………………………….. 

Signature of witness     Date 
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KEY TO MASTER CHART 

IP. NO. IN PATIENT NUMBER 

R RIGHT 

L LEFT 

NS NOSE SCORE 

DNE DIAGNOSTIC NASAL ENDOSCOPY 

A 0-25% IT HYPERTROPHY 

B 25-50% IT HYPERTROPHY 

C 50-75% IT HYPERTROPHY 

D 75-100% IT HYPERTROPHY 

MMT MEDIAL MUCOSAL THICKNESS 

MAS MEAN AIRWAY SPACE 

PREOP PREOPERATIVE 

POSTOP POSTOPERATIVE 

CT COMPUTED TOMOGRAPHY 

OT OPERATIVE TIME 

NO NASAL OBSTRUCTION 

P PAIN 

CR CRUSTING 
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MASTER CHART 

 

S. 

NO. 

 

NAME AGE SEX IP. NO. 

PREOPERATIVE 
OT 

(SEC) 

POSTOP DAY 1 POSTOP 3 MONTHS POSTOP 1YEAR 

NS NO DNE 
PREOPERATIVE CT 

P NO DNE P NO DNE CR NO DNE CR 
POSTOP CT 

MMT MAS MMT MAS 

 
R L R L R L R L R L R L R L R L R L R L R L R L R L R L R L R L R L 

1 NAGARANI 20 F 72987 90 9 9 D D 5.5 5.4 1.5 1.5 560 270 4 2 6 6 B B 2 0 5 2 B A + - 4 2 A A - - 4.2 2.7 2.6 2.9 

2 VIJAYALAKSHMI 22 F 73468 80 7 9 C D 5 5.2 1.9 1.4 490 225 8 4 5 6 A B 2 1 3 4 A B - - 2 2 A A - - 3.5 2.3 3.4 2.9 

3 RADHIKA 34 F 73897 70 8 6 D C 5.4 4.8 1.4 1.9 565 240 3 3 5 4 A A 1 1 4 3 B A - + 3 1 B A - - 3.5 2.5 2.9 3.1 

4 MURUGAN 45 M 82745 85 8 9 D D 6 5.5 1.2 1.3 600 200 5 1 6 5 B B 2 0 4 3 B A - - 5 2 B A - - 4.8 2.6 2.5 3.2 

5 MOHAMAD ASIF 43 M 83547 65 6 6 C C 4.9 4.9 2 2 500 170 7 5 4 3 A A 1 3 3 2 A A - - 3 2 B A + + 3.8 2.5 3.1 3.2 

6 JANANI 24 F 89061 75 7 8 C D 5.1 5.4 1.7 1.6 470 210 6 4 5 4 A B 2 3 2 4 A B + - 1 2 A A - - 4.3 2.6 2.9 3.4 

7 MOHAN RAJ 46 M 90354 85 9 9 D D 5.8 5.7 1.2 1.4 500 240 5 3 6 5 B B 2 1 4 5 B B - + 3 3 B B - - 4.6 3 3.1 2.9 

8 SHANFER AHAMED 21 M 93255 85 8 6 D C 5.6 5 1.3 2.1 555 230 4 2 5 4 A A 3 2 3 2 A A - - 2 2 A A - - 4.2 2.6 2.5 3.2 

9 SWATHIPRIYA 20 F 94376 70 7 6 D C 5.7 4.9 1.4 1.7 495 225 6 3 4 5 B A 2 1 4 1 B A - - 5 1 A A - - 4.2 2.5 2 2.9 

10 TAMILSELVAN 35 M 98327 70 6 9 C D 4.7 5.5 1.9 1.2 455 270 6 4 4 6 A B 3 1 3 3 A A - - 2 2 A A - - 3.4 2.2 2.9 2.7 

11 JOHN BASHA 44 M 102865 70 7 6 C C 5 4.7 2 1.7 540 260 5 2 5 4 A A 2 2 3 2 A A - - 2 2 A A - - 3 2.7 3.4 3 

12 KATHIRESAN 31 M 107657 70 7 8 C D 5.2 5.7 1.7 1.1 585 200 5 3 5 4 A B 1 2 4 2 B A - + 4 2 B B - + 3.5 2.6 2.7 2.8 

13 ANAND 31 M 109768 90 9 9 D D 5.6 5.6 1.3 1.3 600 210 7 5 4 5 A B 3 2 2 4 A B - - 2 3 A B + + 4 2.9 2.5 2.9 

14 VALLIYAMMAL 50 F 112565 85 8 9 D D 5 6 1.1 1.2 590 250 6 4 4 6 B B 3 2 4 3 B B - - 4 3 A A - - 3.1 2.5 2.9 3 

15 GEETHANJALI 23 F 120909 70 7 7 C C 4.8 4.9 2 1.9 540 220 5 2 5 4 A A 2 0 1 2 A A - - 1 2 A A - - 3.5 2.5 3.8 3.1 

16 YUSUF ALI 40 M 123746 75 6 8 C D 4.9 5.4 1.9 1.1 435 180 4 1 4 4 A A 1 0 2 1 A A - - 2 1 A A - - 3.3 2.7 3 2.9 

17 MAHESHWARI 23 F 125334 85 9 9 D D 5.5 5.7 1.5 1.5 495 250 6 3 5 6 B B 3 2 4 1 B A + - 4 1 B A - - 4.1 2.6 2.5 3.1 

18 RANJITHA 20 F 127398 75 6 8 C D 4.9 5.3 1.6 1.4 570 190 5 3 4 5 A A 2 1 2 2 A A - - 1 1 A A - - 3.5 2.4 2.8 3 

19 PALANI 37 M 128972 85 8 9 D D 5.6 5.8 1.4 1.6 480 240 3 4 5 5 A B 1 3 2 4 A B - + 1 2 A B - - 3.3 2.4 2.8 2.8 

20 ANANTHI S. 34 F 134543 75 9 8 D C 5.6 5.1 1.4 1.8 435 230 4 2 6 4 B A 2 2 3 3 B A - - 3 2 B A - - 3.1 2.8 2.6 3 
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21 JUNAITHA 40 F 137834 70 8 6 D C 6 4.7 1.3 1.9 585 225 5 3 5 4 A A 3 2 2 2 A A - + 4 1 B A + - 3.9 2.7 2.4 2.7 

22 THASLEEMA PARVIN 23 F 137933 60 7 6 C C 4.5 4.9 1.8 1.6 455 205 4 2 4 3 A A 1 2 2 2 A A - - 2 2 A A - - 2.9 2.7 2.8 2.8 

23 GAYATHRI 24 F 138499 90 8 9 D D 5.4 5.6 1.5 1.5 465 170 7 4 5 6 B C 2 2 4 2 B A + - 5 2 A B - + 3.6 2.6 2.7 3.1 

24 PERUMAL K. 44 M 146238 80 7 6 C D 4.4 5.6 1.9 1.3 410 260 3 1 4 4 A A 0 0 2 2 A A - - 1 1 A A - - 2.8 2.5 3 3,3 

25 RAMESH 42 M 148338 65 7 7 C C 5.1 4.6 2.1 1.9 555 205 8 5 5 5 B A 3 2 4 2 B A - - 4 2 B A - - 3.6 2.8 2.8 2.7 

26 JAVED ALI 32 M 149909 70 9 6 D C 5.3 4.9 1.2 2.3 540 220 5 3 6 4 A A 2 3 2 1 A A - - 2 3 A B + - 3.9 3 2.4 2.9 

27 SURYA K. 21 F 154239 70 6 9 C D 4.3 5.4 2.1 1.2 600 230 6 2 5 6 A B 2 2 2 2 A A - - 1 2 A A - - 3.8 2.6 3.1 2.6 

28 PRAVEEN RAJ 27 M 157654 85 9 8 D D 5.2 5.5 1.1 1.6 570 170 6 4 6 5 B B 1 1 3 4 B B - - 3 3 A B - + 3.5 3.1 2.6 3.2 

29 SUGANTHI 39 F 158421 75 5 7 C D 5.2 5.7 1.8 1.3 490 210 3 3 4 3 A A 2 2 3 3 A A - - 2 2 A A - - 3.7 2.6 2.9 2.8 

30 SIVADAS 47 M 159790 70 7 6 C C 4.2 5.2 2 1.9 420 240 6 4 5 4 A A 2 2 2 2 A A - - 2 2 A A - - 2.6 2.5 3.4 2.9 

31 VANDANA 30 F 167435 80 9 6 D C 5.5 5 1.4 2 495 190 4 2 5 3 B A 3 1 3 1 B A - - 3 1 A B - - 3.3 2.6 2.8 3.1 

32 KARTHIKEYAN 35 M 167865 85 8 8 D D 5.4 5.8 1.4 1.5 510 225 3 2 5 5 A B 0 0 3 3 A B - + 2 2 A A - - 4 2.7 2.3 3 

33 PERUMALAYYA 49 M 172309 75 8 7 D C 6.1 4.8 1.5 2.2 530 205 4 1 4 4 B A 3 0 4 2 B A + - 4 1 B A - - 4.1 2.7 3.1 3.1 

34 NARMADHA 29 F 178237 80 9 6 D C 5.4 4.9 1.3 2 480 200 4 2 4 3 A A 3 1 2 2 A A - - 2 2 A A - - 3 2.9 2.8 3.3 

35 PRAKASH 30 M 178954 75 7 9 C D 5 5.5 1.6 1.4 455 235 7 2 5 5 B B 1 0 4 3 B B - - 3 2 A B - - 3.1 3.1 2.5 2.9 

36 SAARAL 37 F 183973 70 6 8 C D 4.9 5.9 1.5 1.6 585 230 5 1 5 4 A A 1 0 3 1 A A - - 2 1 A A - - 3.8 3 2.7 2.9 

37 MOHAMED ANWAR 35 M 186438 85 7 9 D D 5.6 5.5 1.3 1.4 465 270 2 4 5 6 A C 0 1 4 3 B B + - 4 3 A B - + 4.5 2.9 2.7 3 

38 PARTHASARITHI 25 M 187853 90 8 8 D D 5.2 5.3 1.2 1.5 540 240 4 2 5 5 B B 3 2 3 2 B A - - 3 1 A A - - 4.3 3 2.7 3.1 

39 SENTHIL KUMAR 32 M 193874 65 7 6 C C 4.3 4.9 2 1.7 570 170 3 3 4 6 A B 2 [ 4 4 A B - - 3 2 A A + - 3.5 3.1 3.1 2.7 

40 KARUPUSAMY 48 M 197564 75 9 5 D C 5.3 5.1 1.1 1.9 465 250 4 5 5 4 A A 1 1 3 1 B A - - 4 1 A A - - 4.2 2.7 2.2 3.1 

 

 



COBLATION MACHINE 

 

 

 

 

INFERIOR TURBINATE COBLATION WAND – REFLEX ULTRA 450 

 

  



PREOPERATIVE DNE IMAGE – RIGHT 

 

POSTOPERATIVE DNE IMAGE (POD 1) – RIGHT  

 

POSTOPERATIVE DNE IMAGE (1 YEAR) – RIGHT 

       

  

ANTERIOR 
END OF IT 

POSTERIOR 
END OF IT 

CHOANA 



PREOPERATIVE DNE IMAGE – LEFT 

 

POSTOPERATIVE DNE IMAGE (POD 1) – LEFT

 

POSTOPERATIVE DNE IMAGE (1YEAR) – LEFT 

      

ANTERIOR 
END OF IT 

POSTERIOR 
END OF IT 

CHOANA 



INTRAOPERATIVE PICTURE – CONVENTIONAL TURBINOPLASTY 

 

INCISION ON ANTERIOR END OF IT     SUBMUCOSAL POCKET CREATED 

       

 

 

INTRAOPERATIVE PICTURE – COBLATION TURBINOPLASTY 

 

  



PREOPERATIVE CT – ANTERIOR END 

 

 

POSTOPERATIVE CT (1 YEAR) - ANTERIOR END 

 

 

 

 

  



PREOPERATIVE CT – POSTERIOR END 

 

 

 

 

POSTOPERATIVE CT (1 YEAR) – POSTERIOR END 

 

 

 


