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STRUCTURED ABSTRACT

Introduction: Many literature search had reported the positive association between the

lung functions and chronic rhinosinusitis with or without nasal polyp Also, the clinical trials

had reported that the drastic improvement in lung functions will be seen after FESS. Hence,

we had conducted a prospective, interventional study assess the betterment in lung function

in patients undergoing FESS for chronic rhinosinusitis.

Methodology: We had recruited 30 patients who fulfilled the CRS criteria after thorough

screening. The pre-operative PFTs were analysed by digital spirometry. The patients had

subjected for FESS procedure. All these patients were followed up after a month for the

clinical symptoms and the pulmonary functions again. These parameters were compared

with the pre-operative values.

Results: The average age of the population was 29.33 ± 10.64 years. Prevalence of male

patients was higher in our study. The study recognized a notable clinical improvement in

the symptom profile of patients with CRS postoperatively but the changes with respect to

FEV, FVC and FEV1/FVC after the procedure were not significant.

Conclusion: The study recognized a notable improvement in the symptom profile of

patients with CRS postoperatively, which ensures that FESS can reduce the morbidity of

the disease and reduced the symptoms of the patients. There was no significant difference

between the pre and postoperative FVC, FEV1 and FEV1/FVC with the reading taken 1

month post-surgically in cases of CRS but there was significant difference in the mean

FEV1 over time points in CRS without NP but not in CRS with NP.

Key words: CRS, CRSwNP, Spirometry, FESS
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INTRODUCTION

Coexistence of upper and lower respiratory diseases has been one of the common scenarios

observed.1 Asthma and sinusitis have been recognized to affect the lung functions in many

ancient literatures. The nasal airways and their associated paranasal sinuses are also the integral

part of the respiratory tract.2

Chronic rhinosinusitis is an inflammatory disease of the paranasal sinuses which will lead to

thickening of nasal mucosa and also it might further develop to form nasal polyposis (NP) is a

which is responsible for persistent nasal obstruction and anosmia.3 NP is characterized by the

protrusion of bilateral benign oedematous polyps from the meatus into the nasal cavities.4

The prevalence of chronic sinusitis coexists in asthmatic patients is significantly higher,

ranging 40 to 75 % of patients with asthmatic individuals.5

NP has also had commonly associated with lower tract respiratory disorders, such as asthma

and bronchial hyperresponsiveness.6

Treatment options for chronic rhinosinusitis (CRS) and nasal polyposis (NP) include various

medical therapy, surgical intervention or a combination of both. According to current

guidelines, the surgical approach is reserved for patients who fail to respond adequately to

medical therapy. The most frequently used surgical technique is functional endoscopic sinus

surgery (FESS). 4-6

FESS improves the function of sinuses and there by the gradual improvement in lung function.7

Hence, we conducted a study with an objective of evaluating the outcome of endoscopic sinus

surgery with the Lund- Mackay staging system and to find any objective changes between the

pre and post-operative pulmonary function test values in patients with chronic rhinosinusitis

and nasal polyposis undergoing functional endoscopic sinus surgery.
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OBJECTIVES

To evaluate the outcome of endoscopic sinus surgery.

To assess the changes between pre and post-operative pulmonary function test values in

patients with chronic rhinosinusitis with or without nasal polyposis undergoing functional

endoscopic sinus surgery.
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REVIEW OF LITERATURE

RELAVENT ANATOMY AND PHYSIOLOGY

In simple words, airways allow the airflow from the external environment to the respiratory

surfaces where gas exchange for respiratory processes can occur.

Adequate protection and to maintain the homeostasis from the external environment there must

be barrier functions such as;8,9

• Moisture barrier: Mucous lining of the airway that provides a barrier by preventing

the loss of excessive moisture during ventilation also by increasing the humidity of the

air in the upper airway.

• Temperature barrier: External environment is nearly always colder. The increased

vasculature and structures such as nasal turbinate warm the air as it enters the airways

• Barrier for spreading of infection: Airways are lined with a rich lymphatic system

such as mucosa-associated lymphoid tissue (MALT) which helps in preventing the

early access to any invading pathogens. Macrophages also patrol the respiratory

surfaces providing an important component of the “air-blood barrier."

Below is the schematic representation of upper airway and the related explanation is

given below.10,11
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Figure 1: Schematic representation of nose and paranasal sinuses12

1.   Turbinate: Three to four bony shelves like structures covered by erectile mucosa that

increase the interior surface area of the nasal cavity.10,11

2. Meatuses: The three spaces located beneath each turbinate. The superior meatus drains

for the sphenoid and posterior ethmoid sinuses. The middle meatus drains the frontal,

anterior ethmoid and maxillary sinuses. The inferior meatus contains the orifice of the

nasolacrimal duct.10,11

3.   Uncinate Process: The uncinate process is a delicate, sickle-shaped, bony part of the

ethmoid bone, covered by mucoperiosteum, medial to the ethmoid infundibulum, and

lateral to the middle turbinate. Its anterior attachment corresponds to the lacrimal bone,

and its inferior one corresponds to the ethmoidal process of the inferior turbinate and

the perpendicular process of the palatine bone. The superior attachment can be

inconsistent.10

4.   Ethmoid Infundibulum: The ethmoid infundibulum is a pyramidal space that

facilitates the drainage of the maxillary, anterior ethmoid, and frontal sinuses. The
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superior attachment of the uncinate process determines the spatial relationship of the

frontal sinus drainage.10,11

5. Semilunar Hiatus: The semilunar hiatus is the gap that empties the ethmoid

infundibulum located between the uncinate process and the ethmoid bulla.10

6.   Osteomeatal Complex (OMC): The osteomeatal complex is a lateral nasal wall region

that drains the anterior ethmoid cells and the maxillary and frontal sinuses located

lateral to the middle turbinate. It is not a discrete anatomic structure but a collection of

several components, including anterior ethmoid air cells, maxillary sinus ostium,

ethmoid infundibulum, frontal recess, the middle meatus, the hiatus semilunaris, the

bulla ethmoidalis, and the uncinate process.10

7.   Nasal Fontanelles: The nasal fontanelles are described as an area of the lateral nasal

wall where no bone exists. The natural ostium of the maxillary sinus is located in the

anterior fontanelle.10

8. Maxillary Sinus:10,13-15 The maxillary sinus is a pneumatic cavity located in the

maxillary bone. Pyramidal in shape and base looking to the nasal cavity.

It has anterior, posterior, and superior walls and a lateral blunt apex that extending into

the zygomatic process of the maxillary bone.

This is the largest sinus with the volume of about 15 mL in adults.16

Maxillary sinus is lines by the mucus-producing ciliated pseudostratified columnar

epithelium. The cilia have the heavy task of draining the mucous into the ostium.

Any infection, developed nasal polyp or other tumours could even extend to the

pterygopalatine fossa and affect these essential structures.

9.   Frontal Sinus:10,17 The frontal sinus is a highly variable air-filled anatomical structure

located at the position superior to the orbit and within the frontal bone. Shape and size

vary with respect to the climate and ethnicity but is more or less pyramidal in adults
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with the measuring volume of about 4 to 7 mL. It is divided into two cavities by the

frontal septum.

10. Sphenoid Sinus: Located centrally and posteriorly within the body of the sphenoid

bone. Posteriorly and superiorly bounded by the Sella turcica. The sphenoid sinus,

present only in humans. It keeps developing throughout life but matures in size at

around 12 to 14 years of age. The typical adult size varies from 0.5 to 8 mL. Several

important structures such as the internal carotid artery and the optic nerve are in

anatomical association with this sinus.10,18

11. Ethmoid Sinuses:10,19,20 Eethmoidal bone has formed by multiple cells with intricated

septum like structures, through which all the paranasal sinuses drain. 10,19

There will be 3 to 4 ethmoid air cells at the time of birth which will be later developed

into 5 to 15 paired cells by adulthood with a total volume of 2 to 3 mL. They are located

between the eyes and on either side of the septum.

The anterior ethmoid cells drain into the ethmoid infundibulum, in the middle meatus.

Whereas the posterior ethmoid cells drain into the spheno-ethmoidal recess located in

the superior meatus.20
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Figure 2:22 Schematic representation of Paranasal sinus

BLOOD SUPPLY TO PARANASAL SINUSES23,24

• The maxillary sinus is irrigated by branches of the maxillary artery: the infraorbital

artery, the posterior superior alveolar artery (PSAA), and the posterior lateral nasal

artery.

• The infraorbital artery travels through the infraorbital groove and canal and then

through the infraorbital foramen.

• The posterior superior alveolar artery runs along the sinus’ medial wall. The posterior

lateral nasal artery can also be found within the medial wall of the maxillary sinus.

• The maxillary sinus’ innervation is provided by branches of the maxillary nerve:

middle, anterior, and posterior superior alveolar nerves, and infraorbital nerve.

• The frontal sinus vasculature consists of the supraorbital and supratrochlear arteries and

ophthalmic and supraorbital veins.
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• The sphenopalatine artery supplies the sphenoid sinus, and venous drainage is via the

maxillary vein.

• The ethmoid  sinuses are supplied by  the anterior and  posterior ethmoid arteries,

respectively. These arteries are branches of the ophthalmic artery, a branch of the

internal carotid artery. Ethmoid sinus venous drainage is done by the maxillary and

ethmoid veins.

Paratracheal nodes drain lymph from the trachea directly into the right and left lymphatic ducts.

NERVE SUPPLY24

The maxillary sinus' innervation is provided by branches of the maxillary nerve: middle,

anterior, and posterior superior alveolar nerves, and infraorbital nerve.

The sphenoid sinus' innervation is provided by the sphenopalatine nerve, which comprises

parasympathetic fibers and CN V2. The frontal sinus is innervated by the supraorbital and

supratrochlear nerves (CNV1). The anterior and posterior ethmoid nerves provide innervation

to ethmoid sinuses.

CLINICAL SIGNIFICANCE OF PARANASAL SINUSES

Paranasal sinuses are more prone to develop inflammation and infection. This will be leading

to interrupted mucus drainage due to the blockage of paranasal sinuses by either inflammation

alone or the associated hypertrophy of the mucosa.25

Malignancies of the paranasal sinuses are rare but the majority of these cancers occur in the

maxillary sinus. The usual age of occurrence of these cancers is between 45 to 70 and the most

frequent is a sarcoma. Even though metastases are rare, these malignancies are locally invasive

and destructive. Diagnosis in most cases is delayed making the prognosis poor.26
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Acute rhinosinusitis (ARS) and chronic rhinosinusitis (CRS) are symptomatic inflammation of

the nose and paranasal sinuses.25 Acute rhinosinusitis is widely considered to be an infectious

disorder. Whereas the chronic rhinosinusitis is typically defined as an inflammatory disorder.

The most widely accepted classification system divides chronic rhinosinusitis into chronic

rhinosinusitis with and without nasal polyps based on nasal endoscopy which could be

designated as CRSwNP and CRSsNP, respectively.

Initially, it was believed that CRSsNP was a disease process characterized by persistent

inflammation resulting in an incomplete resolution of acute rhinosinusitis. CRSwNP, on the

other hand, was thought to be a non-infectious disease process with unclear aetiology, perhaps

related to atopy. 27,28

CHRONIC SINISITIS WITH NASAL POLYPS 28,29

Nasal polyps are benign inflammatory and hyperplastic outgrowths of the sinonasal mucosa.

Their most common manifestation is in patients with chronic rhinosinusitis (CRS). For this

reason, the term chronic rhinosinusitis with nasal polyposis (CRSwNP) is frequently

used when discussing the topic of nasal polyps.

However, they are also associated with aspirin-exacerbated respiratory disease (AERD),

certain systemic vasculitis, and cystic fibrosis, among others. Polyposis is an end-stage

manifestation of uncontrolled allergy, and management of extant polyposis is only the

beginning of the process.

Once the polyps have been addressed, local and systemic therapy aimed at controlling the

underlying allergic etiology must be undertaken or else they can rapidly recur.
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Clinical presentation ranges from asymptomatic persons to patients with significant nasal

obstruction, nasal and facial congestion, anosmia, ageusia, and rhinorrhoea. These symptoms

might even severe enough to decrease the quality of life (QOL) of affected individuals.

Figure 3A:30 Schematic representation of difference between normal sinus and CRS

Figure 3B:31 Schematic representation of sinus and clinical features of CRSsNP versus

CRSwNP
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AETIOLOGY OF CRSwNP

Nasal polyps are classified into three groups: Localized, diffuse and systemic.

Localized nasal polyps are typically reactive from either inflammatory processes or neoplastic

processes. Diffuse nasal polyposis is often seen in patients with CRSwNP. 32,33

CRSwNP has multiple etiologies. In the western hemisphere, nasal polyps are mostly the result

of T-helper 2 (Th2) cell-driven eosinophilia, immunoglobulin-E (IgE) inflammation, with

elevated interleukin-5 (IL-5), often associated with environmental and/or seasonal allergic

triggers. Patients with cystic fibrosis tend to have neutrophil-driven inflammation within their

polyps, and can often have severe nasal polyposis without a distinct allergic trigger, though the

clinical examination can be very similar. 34

Cystic fibrosis should be in the differential of the young patient with refractory nasal polyposis,

particularly in patients of European ancestry. Prompt diagnosis is essential, as there are

systemic and genetic/familial implications of a cystic fibrosis diagnosis. 35

Additional proposed theories include a fungi-driven inflammatory process, as well as a massive

inflammatory response triggered by exotoxins from Staphylococcus aureus infections. Finally,

systemic nasal polyposis refers to patients suffering from systemic diseases with nasal

manifestations.36 Eosinophilic granulomatosis with polyangiitis (EGPA), formerly known as

Churg-Strauss syndrome, and cystic fibrosis (CF) fall into this category.35
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PATHOPHYSIOLOGY OF CRSwNP

Image 4A:37 Pathophysiologic pathways of chronic rhinosinusitis.

CRSwNP—chronic rhinosinusitis with nasal polyps; CRSsNP— chronic rhinosinusitis without

nasal polyps.

The pathophysiology of nasal polyps can be varied. As we age, there are a series of anatomical

and functional changes that occur in the human body that lead to stasis of thick mucus and

impaired clearance of irritants and biologic offenders (viruses, bacteria, fungi), making patients

more prone to develop polyps.

These changes include decreased ciliary beat frequency with impaired mucociliary clearance,

sinonasal mucosa atrophy with decreased vasculature, and diminished mucus secretion.

These all potentially result in increased permeability of the epithelial basement membrane and

distortion in the normal osmotic regulation between cells.
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Overall edema and resultant chronic inflammation results, leading to a localized increase in

cell and tissue size. Hereditary factors have also been proposed in the patients presenting with

cystic fibrosis.

Image 4B: Colonization with microbes and accumulation of immune cells can lead to

tissue injury, inflammation, and mucosal barrier loss in CRS.28

CLINICAL EVALUATION38,39

A careful history and physical exam are crucial. Patients that meet the criteria of CRS should

always receive an endoscopic exam in the clinic. If nasal polyps are present, the endoscopic

exam will reveal either unilateral or bilateral, mobile, smooth, grey, and semi-translucent

masses originating from the middle meatus or spheno-ethmoid recess.

Unilateral "nasal polyps" should always raise the suspicion of an alternate diagnosis.

Inflammatory polyps are almost universally bilateral.
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Usually, the diagnosis of CRSwNP is confirmed at this time, and the patient should be directed

towards adequate medical management. Patients whose symptoms do not improve with

adequate medical therapy should be suggested for PNS CT scan. Surgery must be considered

as an alternative for patients with an established diagnosis of CRSwNP presenting with history

of refractory to medical management.

Image 5: Clinical examination, Endoscopic and CT coronal section view of CRSwNP (In

different patients)

MANAGEMENT OF CHRONIC SINUSITIS WITH NASAL POLYPS40,41

• The different endotypes and phenotypes of nasal polyps will determine further

management.

• For patients with chronic rhinosinusitis with nasal polyposis, initial therapy should be

started with intranasal corticosteroids and the nasal saline irrigations for about 2-3

months. The high-volume, low-pressure nasal saline irrigations are always the safest

and economical procedures which increases the clearance of antigens, biofilms, and

inflammatory mediators.

• Intranasal corticosteroids improve nasal congestion and decrease polyp size.

• When CRSwNP is refractory to adequate medical treatment, functional endoscopic

sinus surgery (FESS) should be planned.



15 | P a g e

• Topical intranasal steroids are the essential part of CRSwNP treatment postoperatively.

Surgery removes the anatomical obstruction and restores more normal mucosal

drainage, but the underlying allergic aetiology must be addressed simultaneously.

• Topical nasal steroids +/- topical antihistamines are a mainstay, together with formal

allergic testing and targeted immunotherapy if available.

• Recent advance: Biodegradable steroid-eluting stents can be implanted during surgery.

These stents keep the sinuses open and also release steroids over the subsequent 4 to 6

weeks, thereby decreases the inflammation and recurrence.

• It is mandatory to continue nasal saline irrigations and intranasal corticosteroids even

after surgery, as this will improve the likelihood of long-term success. The role of

surgery is to decrease the inflammatory burden of the disease and to enhance the effects

of local medications in the post-surgical sinus cavities.

• If a patient continues to be symptomatic despite the aforementioned strategies, then its

better to suggest the oral corticosteroids occasionally.

• Aspirin desensitization is another strategy that might be beneficial for patients with

AERD such as nasal polyps, asthma, and aspirin sensitivity. Antibiotics are typically

used if there is evidence of an acute bacterial exacerbation. The role of antifungals in

the treatment of CRSwNP is controversial.

• As a last resort, usage of monoclonal antibodies will be helpful and also can be

suggested in refractory disease.

• Candidates for biologic drugs must have bilateral nasal polypi or any of the following

conditions:

Severe anosmia, severe impairment in quality of life of the patients, diagnosed asthma,

need for systemic steroids or a contraindication to these or evidence of type II
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inflammation with eosinophilia >250 cells/microliter, blood IgE >100 UI/mL, or tissue

eosinophils >10 HPF.

STEPS IN FESS PROCEDURE42

One of the recent advances in sinus surgery with an advantage of minimal damage to mucosa

and the pathological changes can be reversed by proper drainage and ventilation of sinuses,

due to advances in technology including:

1) Rigid fibreoptic endoscopes: These will be helpful in providing the better illumination

with magnification to visualise whole area from different angles.

2) Microsurgical instruments: These instruments facilitate the accurate view and to the

point surgery desired at particular sites in order to eradicate the pathological cause and

thereby removing the

3) obstruction to the ostia: Endoscopes could even be passed through a cannula into the

maxillary sinus to visualise its interior and to take biopsies or excise small cysts and

polypi.

The surgical steps involved are;

• This could be performed even under local anaesthetic agent if the patients are

comfortable but among the patients who are not comprehensive and in children, the

general anaesthesia is preferred.

• Topical application of 4 per cent xylocaine with adrenaline spray and packing of nose

with xylocaine lotion could be applied.

• A thorough endoscopic examination of the nasal cavity should be done by using 0° and

30° endoscope.
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• By passing the endoscope between the nasal septum and inferior turbinate by examining

the whole area upto the choana, visualising both eustachian tube openings and the

nasopharynx.

• Then the endoscope should be passed along the middle meatus to examine for any

pathology and then between the middle turbinate and the septum upto anterior wall of

sphenoid sinus and its ostium.

• The lateral wall of nose is then should be infiltrated with 2% xylocaine with adrenaline

at various points on uncinate process up to posterior end.

• Uncinectomy: Using 0° telescope, an incision should be made with a sickle knife on

uncinate process from the level of middle turbinate downwards along the curve of the

uncinate process till just above the inferior turbinate.

• The uncinate process is grasped firmly with Blakesley’s forceps and removed with a

twisting movement.

• Middle meatal antrostomy: Next the bulla ethmoidalis and middle ethmoidal cells are

removed with Blakesley’s forceps. Here the dissection must stop on reaching the

ethmoidal roof superiorly, as there is anterior ethmoidal artery and any injury to roof

may expose the dura and medially a thin bone separates it from cribriform plate.

• Laterally, the lamina papyracia is the limit of region for surgical dissection. Here only

side of the forceps, should be used to prevent accidental perforation and posteriorly the

limit of dissection is a bony partition called the ground lamella.

• Anterior ethamoidectomy:  The anterior ethmoidal cells  being  situated around the

frontal recess and anterior to anterior ethmoidal artery, are removed by using 30°

endoscope and upward biting forceps.
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• Few scenarios, it is necessary to open the agar nasi cells to have proper view of the area.

After removing anterior cells the opening of frontonasal duct is seen which is cleared

by removing the diseased mucosa surrounding it.

• Posterior ethamoidectomy: The posterior ethmoidal cells and the sphenoid sinus should

be opened only in the patients with confirmed pathological condition found on the CT

scan which demands the procedure. These cells can be reached by gently perforating

the basal lamella with tip of Blakesley’s forceps and removed up to the anterior wall of

sphenoid.

• Sphenoid sinusotomy: The sphenoid sinus anterior wall is perforated and the ostium

could be widened. Any pathology in sphenoid sinus should preferably be removed

under direct vision specially when lateral wall should be reached, as the region is in

close relation to optic nerve and internal carotid artery.

COMPLICATIONS OF CRSwNP 40

Patients with nasal polypi will be presenting with the obstructive nasal symptoms, most

commonly the impaired sleep and to a lesser extent, chronic fatigue.

Nasal polypi can also obstruct the paranasal sinuses drainage pathways facilitating the

formation of mucoceles and the spreading of infection.

The mucoceles thus formed can be responsible for the compression of orbital structures,

causing exophthalmos, diplopia, and unsightly appearance. Some patients may have such an

extensive disease that their QOL is severely compromised.

In such a scenario, nasal polypi might result in irreversible anosmia. Also, it has been described

that nasal polyp contribute to obstructive sleep apnoea (OSA).
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LUNG FUNCTION TEST AND ITS CLINICAL RELEVANCE42-45

As we all know, the lungs are the foundational organs of the respiratory system, whose most

basic function is to facilitate gas exchange from the environment into the bloodstream. Oxygen

gets transported through the alveoli into the capillary network, where it can enter the arterial

system, ultimately to perfuse tissue. 42

The respiratory system is composed primarily of the nose, oropharynx, larynx, trachea, bronchi,

bronchioles and lungs. The lungs further divide into individual lobes, which ultimately

subdivide into over 300 million alveoli. 43

The alveoli are the primary location for gas exchange. The diaphragm is the primary respiratory

muscle and receives innervation by the nerve roots of C3, C4, and  C5 via the phrenic

nerve. The external intercostals are inspiratory muscles used primarily during exercise and

respiratory distress. 43,44

The significant lung volumes/capacities are as follows;

Table 1: Lung volumes and their definitions

Inspiratory reserve volume (IRV)
Volume that can be breathed after a normal inspiration

Tidal volume (TV)
Volume inspired and expired with each breath

Expiratory reserve volume (ERV)
Volume that can be expired after a normal breath

Residual volume (RV)
Volume remaining in lung after maximal expiration which

could not be measured by spirometry.

Inspiratory capacity (IC)
Volume that can be breathed after normal exhalation
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Functional residual capacity (FRC)
Volume remaining in the lungs after normal expiration

Vital capacity (VC)
Maximum volume able to be expired after maximal inspiration

Total lung capacity (TLC) Volume of air in the lungs after maximal inspiration

Forced expiratory volume (FEV1) Volume that can be expired in 1 second of maximum

forced expiration

Forced vital capacity (FVC) Amount of air that can be forcibly exhaled from your lungs

after taking the deepest breath possible.

LUNG VOLUMES IN DIFFERENT SCENARIOS45-47

Obstructive Disease:

As the name suggests, these are the slung disease with impaired expiration. It presents with

decreased FVC, decreased FEV1 and most notably, a dramatic decrease in FEV1/FVC. In

obstructive disease, the air that should be expired will not be cleared out completely. This will

be leading to the trapping of air and hence the increased FRC.

The two major examples of obstructive disease are listed below:

Asthma: a multifactorial disease characterized by chronic bronchial inflammation leading to

eventual air trapping. Several key characteristics are as follows.

• Airway disease is mostly reversible (i.e., with the administration of a beta-agonist).

• Can cause chronic cough, wheeze, tachypnea, and dyspnea.
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Chronic obstructive pulmonary disorder (COPD): a constellation of clinical symptoms that

share features of both emphysema and chronic bronchitis leading to expiratory airflow

limitation.

• Chronic bronchitis demonstrates long-term airway inflammation causing excessive

cough and sputum production.

• Emphysema characteristically shows enlarged airspaces (loss of alveolar elasticity)

leading to chronic dyspnea. The overly-distended airspaces prevent the lungs from

adequately emptying.

• Smoking is the primary cause of the disease and is directly related to the severity of the

disease course.

• Cigarettes induce inflammation in the lungs.

• Airways show small airway disease and parenchymal destruction.

Restrictive Disease:

Here, the lung expansion will be restricted causing the decreased lung volumes. Its

characteristics include both a decreased FVC and decreased FEV1; however, the FEV1 is more

reduced than FVC, causing FEV1/FVC to increase. Several examples of restrictive lung disease

are listed below:

• Idiopathic pulmonary fibrosis

• Pneumoconiosis

• Sarcoidosis
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Figure 7:47 The inspiratory and expiratory lung volume loops on lung function test

Figure 8A:48 Changes in lung volume loops with respect to the type of disease

Figure 8B:49 Difference in lung volume loops with respect to the type of disease
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The severity of obstructive defects is based on the FEV percentage predicted value. The

American Thoracic Society classification is as follows:50

• Mild (FEV percentage predicted greater than 70%)

• Moderate (FEV percentage predicted 60% to 69%)

• Moderately severe (FEV percentage predicted 50% to 59%)

• Severe (FEV percentage predicted 30% to 49%)

• Very severe (FEV percentage predicted less than 35%)

STUDIES REPORTING THE ASSOCIATION BETWEEN CHRONIC SINISITIS/

POLYPI AND THE LUNF FUNCTION

Lee SY et al51 had conducted a study to investigate the association of CT finding suggesting

chronic sinusitis and lung function in healthy subjects without lung disease. They had

conducted a retrospective by recruiting the data from 284 subjects who underwent a pulmonary

function test, bronchial provocation test, rhinoscopy and osteomeatal unit computed

tomography offered as a private health check-up option. CT findings showed that the sinusitis

group had a significantly lower FEV1/FVC than subjects without sinusitis finding which were

78.62% vs 84.19% respectively with a significant p value of 0.019.

Among the sinusitis group, those subjects who classified as the extensive disease group had a

slightly lower FEV1/FVC than those of the limited disease group; 76.6% vs 79.5%, P=0.014.

The subjects with nasal polyp had also had lower FEV1 and FEV1/FVC than subjects without

nasal polyp which  was almost FEV1: 100.0% and 103.6%  with significant association

of P=0.045, FEV1/FVC: 77.4% vs 80.0%, P=0.005.
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Youssef AM et al52 had conducted a prospective observation study for the duration of one year

to compare pulmonary function tests (PFTs) among control subjects and patients with chronic

rhinosinusitis (CRS) and also to investigate the outcomes of endoscopic sinus surgery (ESS)

on PFTs among patients with CRS. They randomized patients into 2 groups of 25 each. Adult

control subjects in one group and adult patients with medically resistant CRS in the other. PFTs

were used to compare the lower airway condition between the groups. Another comparison in

PFTs was made among patients with CRS at 1 week preoperatively and 1 month

postoperatively to evaluate the effectiveness of ESS.

They found that the 100% of the group 1 subjects had an FEV1/FVC ratio ≥80% with a mean

of 0.84 ± 0.07, whereas the group 2 had from 1% to 70% for 5 (20%) patients, 71% to 79% for

10 (40%) and ≥80% for 10 (40%), which was significantly lower with P 0.04. At 1 month

postoperatively, the FEV1/FVC values of group 2 was from 61% to 70% for 2 (8%) patients,

71% to 79% for 13 (52%), and ≥80% for 10 (40%).

The mean FEV1/FVC was 0.9 ± 0.50 and these values were significantly higher compared to

preoperative values. By the above observations, their study proved that patients with CRS may

have nonmanifest lower airway affection when compared with control subjects and that ESS is

efficacious in the improvement of such affection.

Another study by Pan S et al53 had taken a study with an objective to explore the affection of

the pulmonary function of patients of chronic rhinosinusitis (CRS) with asthma which treated

with endoscopic sinus surgery (ESS) based comprehensive treatment. 35 cases were enrolled

in the trial group, which treated with endoscopic sinus surgery and routine perioperative

treatment.
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15 cases were in control group were treated conservatively. Both groups underwent the rule

treatment of asthma. All the parameters were measured in before surgery the follow-up for 1

year and 3-year.

VAS score of CRS with asthma was significantly negatively correlated with FEV1 and PEF,

endoscopic Lund-Kennedy score was significantly negatively correlated with PEF (P < 0.05);

After the trial group underwent ESS based comprehensive treatment, the improvement of VAS

score and endoscopic Lund-Kennedy score of postoperative compared with preoperative and

the same period in the control group were significantly (P < 0.05). The difference of the

postoperative asthma control rate of trial group after 1 year and after 3 years, respectively,

compared with the same period control group were statistically significant (P < 0.05).

Rahman T et al54 who conducted a prospective trial to compare the outcome of endoscopic

sinus surgery using SNOT-20 score chart and Lund & Kennedy scoring chart had recruited 73

admitted cases for ESS of which 53(72.60%) were male and 20(27.40%) were females. In their

study, they reported that outcome of ESS in treatment of CRS with or without polyposis had

statistically significant role but they had not assessed the symptomatic relief and the lower

respiratory tract issues due to CRSwNP and without NP.

Also, Cao Y et al55 systematically reviewed and reported a meta-analysis on the observed

effects of ESS on pulmonary function tests in CRS patients with asthma. They had mined the

data from PubMed, Embase and Cochrane Library were searched up to March 2018 to obtain

relevant studies.

The researches that evaluated the effects of ESS on pulmonary function in CRS patients with

asthma and had at least one parameter of pulmonary function tests before and after surgery

were included in the study.
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A total of 13 studies containing 421 patients was analysed. After qualitative and quantitative

analysis, the weighted mean change after ESS in forced expiratory flow was almost between

25% and 75% of vital capacity (FEF25-75%) was 0.21 L/s (95% CI 0.12-0.30); eight of ten

studies supported that forced expiratory volume at 1 s (FEV1) improved after ESS; five of six

studies supported that peak expiratory flow (PEF) improved after ESS. However, strength of

evidence is generally low to insufficient.

Generally low-quality evidence supports the association between ESS and improvements in

FEF25-75%, FEV1 and PEF. A few studies met inclusion criteria for meta-analysis, which

indicates the need for more high-quality studies to determine the effect of ESS.
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MATERIALS AND METHODOLOGY

STUDY TYPE: Prospective, Interventional study

STUDY PLACE: Patients attending the ENT Out Patient Department in SDM

MEDICALCOLLEGE AND HOSPITAL, Dharwad, Karnataka,

STUDY POPULATION: Patients diagnosed with chronic rhinosinusitis with or without nasal

polyposis and willing for undergoing surgery and pulmonary function tests.

STUDY DURATION: 12 months

SAMPLE SIZE: 30, by convenience sampling

Inclusion criteria:

1.   Adult patients age between 18 to 60 years

2. Patients of chronic rhinosinusitis with or without nasal polyposis who fulfil the

clinical criteria for Chronic Rhinosinusitis and willing to undergo FESS surgery

and to undergo preoperative and postoperative PFT.

3. Patients of CRS who failed to respond to Conservative medical therapy.

4. Patients who are willing to participate in the study with written informed

consent.

Exclusion criteria:

1. FESS done for tumours.

2. Patients with acute infections of nose and paranasal sinuses.

3. Patients with history of chronic smoking.

4. Patients with coexisting pulmonary diseases.

5. Patients not fit for surgery due to any general conditions.

6. Patients with ASA score 3 and more.

7.   Trauma to nose
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PROTOCOL

1. This study includes patients of chronic rhinosinusitis with or without nasal polyposis. All

these cases will be operated during a period of 12 months after obtaining clearance from ethical

committee in the Department of ENT.

2. A detailed history followed by complete clinical examination will be undertaken.

3. All patients entering the present study will undergo certain investigations:

ROUTINE INVESTIGATIONS:

Hemoglobin (Hb in gm%), Total Leukocyte count (TLC), Differential leucocyte Count (DLC),

Erythrocyte Sedimentation Rate (ESR), Bleeding time (BT), Clotting time (CT), Absolute

Eosinophil Count (AEC), Random Blood Sugar (RBS), Blood Urea, Serum Creatinine, Serum

electrolytes, Urine Routine, HIV/HbsAg, Blood grouping, Chest radiograph,

Electrocardiogram.

SPECIAL INVESTIGATIONS:

A. Pre-operative examination and Pulmonary Function Test such as FVC, FEV1, FEV1/FVC

(%) using spirometer.

B. Diagnostic nasal endoscopic examination.

D. Post-operative examination and PFT at 1 month.

5. The cases will be taken up for Functional Endoscopic Sinus Surgery after obtaining written

and informed consent from all the patients undergoing surgery.

6. Endoscopic Sinus Surgery will be performed under general anaesthesia

7. Nasal Packs will be removed after the 48 hours and patients will be put on antibiotics for 5–

10 days along with alkaline nasal douching.

8. Patients will be reviewed 7–10 days following surgery and then as often as necessary.
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9. Patients will be reassessed after a period of 1 month based on the subjective criteria (CRS

criteria) and PFT.
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RESULTS

Data contains measurement on 30 subjects whose age ranges from 18 to 57 years with mean

age 29.33 ± 10.64 years. The following table gives the distribution of subjects according to

different variables.

Table 2: Distribution of subjects according to different variables.

Variables Sub category Number of observations (%)

Age (years)
Mean ± SD

Median (Min, Max)

29.33 ± 10.64

28 (16, 57)

Gender
Female 10 (33.33%)

Male 20 (66.67%)

Height
Mean ± SD

Median (Min, Max)

160.33 ± 9.54

161 (143, 183)

Weight
Mean ± SD

Median (Min, Max)

61.87 ± 15.01

59 (37, 117)

Table 1 explains the distribution of demographic details. Out of 30 subjects, 20 (66.67%) were

males and 10 (33.33%) were females. 160.33 ± 9.54 cm and 61.87 ± 15.01 kg were the average

height and weight of the recruited study population.
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Female
33.33%

Male
66.67%

Graph 1: Pie chart distribution of subjects according to gender.

Table 3: Distribution of symptoms among the recruited study population

Symptomatology N (%)

Nasal obstruction 24 (80%)

Nasal discharge 20 (66.67%)

Headache 17 (56.67%)

Post nasal discharge 15 (50%)

Sneezing 14 (46.67%)

Facial pain 12 (40%)

Anosmia 11 (36.67%)

24 (80%) subjects had nasal obstruction, 20 (66.67%) subjects had nasal discharge, 17

(56.67%) subjects had headache, 15 (50%) subjects had Postnasal discharge, 14 (46.67%)

subjects had Sneezing, 12 (40%) subjects had Facial pain and 11 (36.67%) subjects had

anosmia.
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Graph 2: Bar diagram illustrating the Distribution of symptoms

Table 4: Distribution of the duration of symptoms

Duration of symptoms N (%)

1-6 months 6 (20%)

7-12 months 7 (23.33%)

1.1-1.5 years 6 (20%)

1.6-2 years 7 (23.33%)

2.1-2.5 years 4 (13.33%)

7/30 (23.33%) of the patients presented with symptoms since 7 to 12 months and 1.6 to 2 years.

6/30 (23.33%) had complaints since 1 to 6 months and 1.1 to 1.5 years duration. 4 (13.33%)

gave history of symptoms since 2.1 to 5 years.
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Graph 3: Bar diagram explaining the distribution of subjects according to duration.

Table 5: Distribution of presence of nasal polyp and the associated diagnosis

Nasal polyp Present 15 (50%)

Diagnosis
CRS with NP 15 (50%)

CRS without NP 15 (50%)

50% of the overall recruited patients had presented with the nasal polypi.

The following table gives the comparation of different values between timepoints.

Table 6: Comparation of different lung volume values between timepoints.

Variables
Time points

p-value
Pre Post

FVC(L)
87.6 ± 12.35
83.5 (71, 119)

88.63 ± 10.98
85.5 (67, 113)

0.1213W

FEV1(L)
86.63 ± 13.92
84.5 (64, 122)

88.33 ± 11.94
86 (67, 122)

0.1316PT

FEV1/FVC%
97.03 ± 9.53
97 (79, 114)

97.27 ± 7.41
99.5 (80, 109)

0.7974PT

Abbreviation: W – Wilcoxon test, PT – Paired t test.
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Here the lung volumes are interpreted as the average percentage predictive values of the

recruited study population. The pre and post-surgical values of FEC were 87.6 ± 12.35 and

88.63 ± 10.98 with the observed p value of 0.1213. Whereas the pre and post operative FEV1

were 86.63 ± 13.92 and 88.33 ± 11.94 respectively. With only suggestive significant p value

(0.1316). Also, the FEV1/FVC% were not significant which had accounted for about 97.03 ±

9.53 and 97.27 ± 7.41 with p value of 0.7974.

The statistical analysis used here were Wilcoxon test for the difference in FVC over time and

the paired t test for the difference in FEV1 and also FEV1/FVC over time.

Graph 4A: Mean plot of FVC over time. Graph 4B: Mean plot of FEV1 over time.

Graph 4C: Mean plot of FEV1/FVC% over time.
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Table 7: Comparison of different variables over diagnosis.

Variables Sub category
Diagnosis

p-value
CRS with NP CRS without NP

Age (years)
Mean ± SD

Median (Min, Max)

30 ± 10.5

29 (18, 55)

28.67 ± 11.11

26 (16, 57)
0.738t

Gender
Female 8 (53.33%) 2 (13.33%)

0.0201C*
Male 7 (46.67%) 13 (86.67%)

Nasal obstruction
Absent 1 (6.67%) 5 (33.33%)

0.1814MC

Present 14 (93.33%) 10 (66.67%)

Nasal discharge
Absent 2 (13.33%) 8 (53.33%)

0.0201C*
Present 13 (86.67%) 7 (46.67%)

Headache
Absent 6 (40%) 7 (46.67%)

0.7125C

Present 9 (60%) 8 (53.33%)

Postnasal discharge
Absent 6 (40%) 9 (60%)

0.2733C

Present 9 (60%) 6 (40%)

Sneezing
Absent 8 (53.33%) 8 (53.33%)

1C

Present 7 (46.67%) 7 (46.67%)

Facial pain
Absent 7 (46.67%) 11 (73.33%)

0.136C

Present 8 (53.33%) 4 (26.67%)

Anosmia
Absent 7 (46.67%) 12 (80%)

0.0582C

Present 8 (53.33%) 3 (20%)

Duration

1-6 months 1 (6.67%) 5 (33.33%)

0.2564MC

7-12 months 4 (26.67%) 3 (20%)

1.1-1.5 years 2 (13.33%) 4 (26.67%)

1.6-2 years 5 (33.33%) 2 (13.33%)

2.1-2.5 years 3 (20%) 1 (6.67%)

Height
Mean ± SD

Median (Min, Max)

159.13 ± 9.53

157 (143, 179)

161.53 ± 9.72

162 (143, 183)
0.5004t

Weight
Mean ± SD

Median (Min, Max)

60.27 ± 11.04

63 (42, 81)

63.47 ± 18.42

58 (37, 117)
0.8194MW

Abbreviation: C – Chi square test, MC – Chi square test with Monte Carlo simulation, t – Two

sample t test, MW – Mann Whitney U test, * indicates statistical significance.
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From two sample t test, we observe that, there is no significant difference in mean age and

mean height over diagnosis.

From Mann Whitney U test, we observe that, there is no significant difference in the

distribution of weight over diagnosis.

From Chi square test, we observe that, there is significant association of gender and Nasal

discharge with diagnosis. There is no significant association of Nasal obstruction, Headache,

Postnasal discharge, Sneezing, Facial pain, Anosmia and Duration with diagnosis.

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

CRS with NP
CRS without NP

53.33%

13.33%
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86.67%

FEMALE MALE
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Graph 5: Association between distribution of gender over diagnosis.
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CRS without NP
86.67%

70%

60%

50%
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46.67%

40%

30%

20% 13.33%

10%
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ABSENT PRESENT

NASAL DISCHARGE

Graph 6: Distribution of nasal discharge over diagnosis.
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The following table gives the comparison of different variables over diagnosis and time.

Table 8: Comparison of lung volumes over diagnosis and time.

Variables Time point
Diagnosis

p-value
CRS with NP CRS without NP

FVC(L)

Pre
93 ± 11.86

90 (77, 119)

82.2 ± 10.62

80 (71, 113)
0.0053MW*

Post
92.8 ± 10.01

94 (80, 110)

84.47 ± 10.6

83 (67, 113)
0.0365MW*

p-value 0.6549W 0.0660W -

FEV1(L)

Pre
91.67 ± 14.24

96 (70, 122)

81.6 ± 12.02

80 (64, 105)
0.0456t*

Post
91.67 ± 12.68

90 (75, 122)

85 ± 10.53

86 (67, 105)
0.1284t

p-value 1PT 0.0309PT* -

FEV1/FVC%

Pre
97.33 ± 7.98

99 (80, 111)

96.73 ± 11.14

96 (79, 114)
0.8666t

Post
97.47 ± 6.4

100 (82, 107)

97.07 ± 8.52

99 (80, 109)
0.8855t

p-value 0.9133PT 0.813PT -

Abbreviation: W – Wilcoxon test, PT – Paired t test, MW – Mann Whitney U test, t – Two

sample t test, * indicates statistical significance.

The patients with CRSwNP had showed the reduction in FVC from 93 ± 11.86% to 92.8 ±

10.01 after the procedure. Whereas the patients without NP had the values of 82.2 ± 10.62

before the procedure and 84.47 ± 10.6 after procedure. This difference was significant.

The changes with FEV1 among the CRSwNP group before and after was 91.67 ± 14.24 and

91.67 ± 12.68, whereas among those without NP was found to be significantly higher with the

observed average of 81.6 ± 12.02 and 85 ± 10.53.
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The FEV1/FVC% were 97.33 ± 7.98 and 97.47 ± 6.4 among those with polyp, before and after

the procedure. Among those without polyp 96.73 ± 11.14 and 97.07 ± 8.52, which did not have

much changes.

From Mann Whitney U test, we observe that, there is significant difference in the distribution

of FVC over diagnosis in both time points. From two sample t test, we observe that, there is

significant difference in mean FEV1 over diagnosis in pre time point but not in post time point.

There is no significant difference in mean FEV1/FVC % over diagnosis in both time points.

From Wilcoxon test, we observe that, there is no significant difference in the distribution of

FVC over time points in both diagnoses. From paired t test, we observe that, there is significant

difference in the mean FEV1 over time points in CRS without NP but not in CRS with NP.

There is no significant difference in the mean FEV1/FVC% over time points in both diagnoses.

Graph 7A: Mean plot of FVC over time and diagnosis.
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Graph 7B: Mean plot of FEV1 over time and diagnosis.

Graph 7C: Mean plot of FEV1/FVC% over time and diagnosis.
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DISCUSSION

Chronic-rhino-sinusitis, one of the most common chronic inflammatory conditions found

among ENT OPDs. This might or might not be associated nasal polyp. Endoscopic and CT

examination will help to diagnose the condition. The treatment protocol varies from a course

of antibiotics to the FESS surgery for the removal of developed polypi. The ‘‘united airways’’

concept ensures the link between upper and lower airway inflammation.

Hence, many clinical trials were conducted to find the association between upper airway

diseases and the lung functions but we observed wide variation with respect to their outcome.

So we conducted this study to evaluate the outcome of endoscopic sinus surgery with the Lund-

Mackay staging system and to find any objective changes between the pre and post-operative

pulmonary function test values in patients with chronic rhinosinusitis and nasal polyposis

undergoing functional endoscopic sinus surgery.

Thirty patients with chronic rhinosinusitis had recruited in our study. The average age of our

study population was 29.33 ± 10.64 years. Whereas with contrast to this observation,

Karuthedath S et al5 has reported the average age of their study population posted for FESS for

chronic rhinosinusitis was 33.20 ± 20.38 years. The mean age of our study was almost similar

with Youssef AM et al,52 in which the mean age observed was 28.97± 9.83 years.

We observed that there was significantly increased prevalence of male patients accounting for

about 20 (66.67%) with p value of <0.05. This could just be due to the increased prevalence of

male patients in our demographic area. Also the study by Karuthedath S et al5 found

significantly higher number of male patients in their study but Youssef AM et al52 did not find

such correlation between the CRS and gender of the recruited population of their study.
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Majority of our study participants had presented with nasal obstruction as their major

presenting complaints, accounting for about 24 (80%) of the subjects followed by 20 (66.67%)

subjects had nasal discharge. Whereas the study by Youssef AM et al,52 reported that the

prevalence of facial pain and headache were the commonest symptoms among their patients,

with the prevalence of 80% and 60% respectively. Whereas in our study, 17 (56.67%), 15

(50%), 14 (46.67%), 12 (40%) and 11 (36.67%) subjects had headache, postnasal discharge,

sneezing, facial pain and anosmia respectively.

Duration of the symptoms observed among the study population was 1.6 to 2 years and 7 to 12

months in about 7 (23.33%) subjects. Whereas it was about 1.1 to 1.5 years and 1-6 months in

6 (20%) subjects and 2.1-2.5 years in 4 (13.33%) subjects.

On clinical and endoscopic examinations, we found that the nasal polypi were present in 15

(50%) subjects.

We did not find any statistically significant difference between pre and post-surgical FEC,

FEV1 and FEV1/FVC% but there was observed clinical improvement in the symptoms. The

pre and post-surgical values of FEC were 87.6 ± 12.35 and 88.63 ± 10.98 with the observed p

value of 0.1213. Whereas the pre and post operative FEV1 were 86.63 ± 13.92 and 88.33 ±

11.94 respectively. With only suggestive significant p value (0.1316). Also, the FEV1/FVC%

were not significant which had accounted for about 97.03 ± 9.53 and 97.27 ± 7.41 with p value

of 0.7974. In contrast to our study, Youssef AM et al52 had observed significant improvement

in post operative lung functions. Karuthedath S et al5 had found that there was no significant

difference between pre operative and post operative first month follow up FVC, FEV1 and also

FEV1/FVC%. Whereas they did observe the significant difference from 3rd month, which

showed consistent improvement after that. The similar observation was reported by Ragab et

al,56 who found that their patients had better improvement in lung functions after 6 months of

the surgery. If we had assess the pulmonary function at later stages, even our patients could
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have shown the better improvement. Hence, we would like to look into the further continued

analysis in future.

Also a study by Ikeda K et al57 in 19th century itself, had compared the pre and post operative

lung volumes among the patients with asthma induced chronic sinusitis, reported that

improvement of paranasal sinus disease by successful ESS could be helpful in alleviating the

pulmonary dysfunction in asthma associated with chronic sinusitis patients. Gudiseva A et al58

had the same objective as our study but they had recruited ethmoidal polypi patient only. They

pre-operative FVC, FEV1, MEFR of their study population were 2.94, 2.41 and 2.51 L

respectively whereas the mean post-operative values were 2.95, 2.39 and 2.49 L respectively

and this difference was significantly higher.

The present study found that there was significant difference in the mean FEV1 over time

points in CRS without NP but not in CRS with NP. The patients with CRSwNP had showed

the reduction in FVC from 93 ± 11.86% to 92.8 ± 10.01 after the procedure. Whereas the

patients without NP had the values of 82.2 ± 10.62 before the procedure and 84.47 ± 10.6 after

procedure. This difference was significant. The changes with FEV1 among the CRSwNP group

before and after was 91.67 ± 14.24 and 91.67 ± 12.68, whereas among those without NP was

found to be significantly higher with the observed average of 81.6 ± 12.02 and 85 ± 10.53.

The FEV1/FVC% were 97.33 ± 7.98 and 97.47 ± 6.4 among those with polyp, before and after

the procedure. Among those without polyp 96.73 ± 11.14 and 97.07 ± 8.52, which did not have

much changes. Similar to our study, even Lee SY et al51 also reported the similar findings in

which the patients with NP had comparatively lesser FEE1 and FEV compared to those without

NP.

STRENGTH OF THE STUDY

• All the recruited study population had clinical improvement in terms of their symptoms

and also pulmonary functions.
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• All the study population had followed up visits.

• No dropouts

• No adverse outcome

LIMITATIONS OF THE STUDY

• Less sample size

• Short duration of follow up

• No compared the symptomatology grading scores pre and post operatively.

• Could not compare the CT grading, as majority of the study population did not accept

for undergoing CT.
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CONCLUSION

The study recognized a notable improvement in the symptom profile of patients with CRS

postoperatively, which ensures that FESS can reduce the morbidity of the disease and reduced

the symptoms of the patients.

There was no significant difference between the pre and postoperative FVC, FEV1 and

FEV1/FVC with the reading taken 1 month post-surgically in cases of CRS. There was

significant difference in the mean FEV1 over time points in CRS without NP but not in CRS

with NP
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SUMMARY

• We had conducted a study assess the betterment in lung function in patients undergoing

FESS for chronic rhinosinusitis

• The 30 cases included in the present study were those who fulfilled the CRS criteria.

The pre-operative PFTs were compared with the post-operative values and the

following series of conclusions can be drawn from the present study.

• Majority of the patients included in the study were in second to third decade and showed

male predominance.

• The study recognized a notable improvement in the symptom profile of patients with

CRS postoperatively, which ensures that FESS can reduce the morbidity of the disease

and reduced the symptoms of the patients.

• This study provides substantiating evidence that patients with CRS may manifest lower

airway involvement also and that FESS is successful in the improvement of such

underdiagnosed lower airway disease.

• However there was no significant difference between the pre and postoperative FVC,

FEV1 and FEV1/FVC with the reading taken 1 month post-surgically in cases of CRS.

• The study also shows the role of introducing an objective measurement method such as

spirometry that can aid in early diagnosis of lower airway disease which otherwise is

often overlooked leading to increased economical burden in the long run.

• Our study was limited by a relatively small number of patients and if spirometric

measures of lung function (FEV1, FEV1 / FVC, FVC), had been measured at 6 months

and 1 year post-FESS, would have probably showed significant improvement.
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• So further large group studies for longer duration are needed to know the benefits of

FESS on pulmonary functions.
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ANNEXURES

PROFORMA

PRE OPERATIVE ASSESSMENT

Name: OP no:

Age: IP no:

Sex:                                                                              DOA:

Occupation: DOD:

Address:

Chief complaints:

History of present

illness:

nasal obstruction
nasal discharge
excessive sneezing
headache
postnasal drip
smell disturbance
visual disturbance

History of past illness(comorbidities) or any previous surgeries:

Family history:

Personal history:

General physical examination:

Pulse: Bp:
Temperature:

Pallor
Icterus
Cyanosis
Clubbing
Lymphadenopathy
Edema

Systemic Examination:

CVS :
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R/S :
P/A  :
CNS: ENT and Head & Neck

Examination:

Nose:
1. External framework:
2. vestibule
3. Anterior rhinoscopy examination
4. Posterior rhinoscopy examination
5. Cold spatula test
6. Paranasal sinus examination

Throat :
ORAL CAVITY

Lips:

Gingivolabial sulcus:

Gingivobuccal sulcus:

Buccal mucosa:

Teeth:

Tongue:

Floor of mouth:

Hard palate:

Retromolartrigone:

OROPHARYNX

Soft palate:
Uvula :
Anterior pillar:
Tonsils :
Posterior pillar:
Posterior pharyngeal wall:

IDL

Ear:

Pre auricular area:

Right Left
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Pinna:

Post auricular area:

Ext. auditory canal:

Tympanic membrane:

Tuning fork tests:
∑ Rinnes test
∑ Weber test:

ABC:

Mastoid:

Facial

nerve:

Fistula test:

Examination of
neck:

Clinical diagnosis:

Investigation:
Routine investigation:

Hemoglobin , Total Leukocyte count, Differential leucocyte Count, Erythrocyte
Sedimentation Rate,       Bleeding time, Clotting time, Absolute Eosinophil Count,
Random Blood Sugar, Blood Urea, Serum Creatinine, Serum electrolytes, Urine
Routine, HIV/HbsAg, Blood grouping, Chest radiograph, Electrocardiogram

Special investigation:
• Diagnostic nasal endoscopic examination

• CT PNS 1mm cuts axial with coronal and saggital recon

• Pulmonary function test using spirometer :
Pulmonary function tests Preoperative Postoperative at 1 month
1. FVC
2. FEV1
3. FEV1/FVC%

TREATMENT

FOLLOW UP: SYMPTOMS ASSESSMENT , DNE, PULMONARY FUNCTION TEST AT
1 MONTH
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ಪ◌್ ◌ೋಕ◌ಾ
ನ◌ಂಬ :

ಭ◌ಾ ವವರ
ಸ◌ಂ ◌ೆ:

ನಯ ಷ◌ಿಕ :

ಪ◌್ ◌ೆದ◌ಾರರ ಹ ಸ ಮ ದ ರವ◌ಾ -

ಗ ಸ◌ಂಬ◌ಂ ದ◌ಂ , ಕ◌ಂಡ ಅ◌ಂಶಗಳನ◌ು◌ು ◌ಾ◌ಂಕದ◌ಂ ರ ◌◌ೊೇನ ,
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◌ಾ . ವ◌ಿವರಗಳ
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sl.n
o

AG
E

SE
X

SYMPTO
MS

DURATI
ON DNE

DIAGNO
SIS

PRE
OP
PFT

POST
OP
PFT

HEIG
HT

WEIG
HT

N O
N
D H

PN
D S

F
P A

POLYPS(
+/-)

FVC(
L)

FEV1(
L)

FEV1/FV
C% FVC

FEV
1

FEV1/FV
C%

1 18 F P P P A A P A M P CRSwNP 107 103 97 91 86 95
149C
M 51

2 21 M P P A P A A A O P CRSwNP 99 109 111 100 108 100 179 71

3 39 F P A P A A A A N A
CRSwoN
P 96 91 96 98 91 96 143 54

4 23 F P P P P P P A P P CRSwNP 79 78 99 80 80 100 143 42

5 26 M P A P A P P P O A
CRSwoN
P 80 87 108 80 87 108 183 117

6 57 M A P P P A A A M A
CRSwoN
P 82 85 103 84 86 103 165 79

7 24 M P A A A A A A P A
CRSwoN
P 76 75 97 67 67 99 162 70

8 20 M P P P A P P P Q P CRSwNP 94 99 104 97 99 102 171 81
9 55 M A P A P P A A N P CRSwNP 97 97 101 97 97 100 157 65
10 39 F P P P A A P P O P CRSwNP 105 98 93 108 96 89 151 56

11 19 M P A A A A P A O A
CRSwoN
P 87 101 113 87 100 100 159 55

12 29 M P P P A A P P P P CRSwNP 90 82 91 84 75 90 171 72

13 21 M P P A A P A A M A
CRSwoN
P 76 87 114 84 93 109 162 49

14 43 M P A P A A A A M A
CRSwoN
P 71 64 90 72 71 99 169 79

15 16 M P P P P A A P N A
CRSwoN
P 76 80 106 83 86 103 155 37
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16 17 M P A A A A P A M A CRSwoNP 113 105 93 113 105 90 170 64
17 41 F P A P P P A A N P CRSwNP 77 73 96 80 80 100 157 68
18 20 M A P A P P A P O A CRSwoNP 83 67 79 83 70 80 162 53
19 19 F P A A P P P P P P CRSwNP 77 70 88 80 80 94 154 47
20 30 M P P P A A A P N P CRSwNP 90 96 107 94 96 107 163 63
21 28 F P P A P A A A Q P CRSwNP 119 122 103 110 122 103 163 67
22 28 M A P A P P A A P A CRSwoNP 83 87 105 88 90 105 169 66
23 32 F P P P P A P P Q P CRSwNP 87 84 99 87 84 99 154 53
24 37 M P P P P A P P P P CRSwNP 90 84 90 100 90 100 159 54
25 35 F A P A P P A A M A CRSwoNP 83 77 79 88 80 84 150 58
26 31 M P A P A A A A Q A CRSwoNP 80 80 90 80 85 98 164 60
27 29 M A P P P P P A N A CRSwoNP 76 70 88 80 80 88 160 56
28 20 F P P A P P A P P P CRSwNP 84 82 80 84 82 82 152 48
29 38 M P P A A P A A N P CRSwNP 100 98 101 100 100 101 164 66
30 25 M P A P A P A A O A CRSwoNP 71 68 90 80 84 94 150 55
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IMAGES

1.   RIGID ENDOSCOPIES USED DURING THE PROCEDURE
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2.   PATIENT PERFORMING THE DIGITAL SPIROMETRY

3.   NASAL ENDOSCOPIC VIEW OF CRSwNP IN ONE OF OUR SAMPLE



4.   CT PNS view showing the CRSwNP in one of our study patient
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