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PART B – TECHNICAL DETAILS 
1 Title of the dissertation “IMPACT OF FUNCTIONAL ENDOSCOPIC SINUS SURGERY IN 

CASES WITH CHRONIC RHINOSINUSITIS AND NASAL 
POLYPOSIS ON PULMONARY FUNCTION TESTS ” 

2 Introduction  

A. Problem statement 1. Chronic rhinosinusitis (CRS) is a pathological disease 
involving inflammation of nasal mucosa and paranasal 
sinus mucosa over a prolonged period of more than twelve 
weeks. Being a common inflammatory disease affecting a 
wide spectrum of the population, it has posed a huge 

mailto:dryogeshwari15@gmail.com
mailto:anashoks@gmail.com


burden on the socioeconomic conditions of the world1,2 
2.  Recently Chronic rhinosinusitis (CRS) has been classified 
into polypoidal and non-polypoidal3 The polyposis itself 
results from chronic inflammation of mucosa of the nose 
and adjacent structures which is of eosinophilic etiology. It 
may be found in isolation, with an unknown cause, or be a 
feature of chronic rhinosinusitis with nasal polyposis 
(CRSwNP)4 
3.  A close relation has been observed between sinusitis 
and lower respiratory diseases like bronchial asthma. It has 
been observed that chronic sinusitis and asthma are seen 
in association in 40-75% patients5 
4.  CRS can be treated by medical therapy, surgical 
intervention or both combined6. Studying the effect of CRS 
treatment on pulmonary symptoms and functions provides 
a direct proof of an association. Appropriate medical 
therapy for CRS has beneficial effect on asthma 
symptoms.7,8 
5.  According to current treatment guidelines , patients 
who are resistant to medical therapy are managed by 
surgical intervention like Functional Endoscopic Sinus 
Surgery6 

B. Rationale Study is to assess the improvement of pulmonary function 
in patients of chronic rhinosinusitis with or without nasal 
polyposis following Functional Endoscopic Sinus surgery. 

C. Novelty Assessing pulmonary function in patients suffering from 
upper respiratory ailment.  

D. Expected outcome and application Improvement in pulmonary function tests post FESS 

3 Research question(s) Whether PFT improves after FESS 

4 Research hypothesis (es), if any Null hypothesis 

5 Objectives of the Study: 
A. Primary objective(s) 
B. Secondary objective(s) 

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. 

6 1. Review of literature 1. MetinYıldırım et al in 2017 conducted a prospective 
study on 30 patients of CRSwNP who underwent FESS . 
Patients received one month of steroid 
treatment(intranasal mometasonefuroate) post-
operatively. Follow-up examinations were carried out at 
one week and one month post-operatively and spirometry 
was also done one month after FESS. Lund-Kennedy 
endoscopy scores, Lund-Mackay CT scores , FEV1 , 
FEV1/FVC, FVC, FEF25-75 were compared preoperatively 
and 1 month postoperatively. The study concluded that 
FVC improves following FESS in cases of CRSwNP that are 
not also asthmatic.9 
2. Ahmed M. Youssef et al in 2016 conducted a prospective 
study to compare pulmonary function tests (PFT) among 
control subjects and patients with chronic rhinosinusitis 
(CRS) and to investigate the outcomes of endoscopic sinus 



surgery (ESS) on PFT among patients with CRS. This study 
concluded that patients with CRS may have nonmanifest 
lower airway diseases when compared with control 
subjects and that ESS is efficacious in the improvement of 
such lower airway disease.10 
3. SrideviKaruthedath et al in 2014 conducted a 
Prospective Study on patients of Chronic Rhinosinusitis 
comparing Pulmonary Function presurgically and 
postsurgically .Study was conducted on 30 adult patients 
and their pre and post operative FEV1 and FEV1/FVC 
reading at one and three months post surgically was 
compared. This study showed significant difference and 
concluded that there was reduced bronchial hyper 
responsiveness as compared to pre-op condition.11 
4. T Shivakumar et al in 2011 conducted a Retrospective 
Study study to evaluate how functional endoscopic sinus 
surgery(FESS) modifies patients symptom profile and to 
also confirm that FESS was the modality of treatment in 
patients with refractory CRS. Study was conducted on 105 
patients who were assessed for CRS symptoms 
preoperatively and 6 months postoperatively using grading 
of symptoms.The study concluded that FESS is an excellent 
method of treatment for CRS and most patients did not 
require medical treatment after 6 months of follow up 
duration.12 
5. Satish Nair et al in 2009 conducted a prospective study 
on 90 patients of CRS divided into two groups based on 
presence or absence of Nasal Polyposis. Patients 
underwent detailed clinical and physical examination 
followed by diagnostic nasal endoscopy using rigid nasal 
endoscope.The study group were initially treated with 
medical therapy with antibiotics, antihistaminics, saline 
nasal irrigation, topical and oral steroid. Patients found 
refractory to medical management were treated by ESS. 
Following surgery all patients of allergy were given topical 
nasal steroids for 6 months and symptoms were evaluated 
at 1, 6 and 12 months postoperatively. The study 
concluded that both the groups showed significant 
improvement after ESS with the symptomatic 
improvement of NP group reducing on long follow up.13 
6. S. Ragab et al in 2006 conducted randomised 
prospective study on patients of Chronic Rhinosinusitis 
comparing Surgical and Medical therapy. Study was 
conducted on 90 cases, Asthma symptoms, control, forced 
expiratory volume in one second (FEV1), peak flow, 
exhaled nitric oxide, medication use and hospitalisation at 
6 and 12 months were monitored. Study showed Medicine 
was superior to surgery 8 with respect to a decrease in 
exhaled nitric oxide and increase in FEV1 in the polyp 
patients and thereby concluded that both medical and 
surgical therapy of chronic rhinosinusitis improved the 
clinical course of asthma, with medical treatment being 



superior to surgical in chronic rhinosinusitis with 
polyposis.14 
7. Ahmed Ragab et al in 2004 conducted prospective study 
to assess the clinical and radiological characteristics of the 
upper airways in CRS patients . Twenty-five adult patients 
with CRS were subjected to clinical and endoscopic 
assessments, computed tomography scan, and allergic 
assessments using validated scoring systems. Lower 
airways were assessed by clinical history, pulmonary 
function test, histamine bronchial provocation test, and 
chest x rays. The study concluded that different kinds of 
lower airway involvement frequently could be associated 
with CRS.15 
8. Damm et al in 2002 conducted prospective clinical trial 
on 378 patients who were given treatment with FESS for 
CRS. The cases were given questionnaires that assessed 
typical chronic rhinosinusitis–associated symptoms and 
restricted quality of life preoperatively and postoperatively 
using ranking scales. The study concluded that the leading 
complaints within the symptom profile of patients with 
chronic rhinosinusitis are airway obstruction and postnasal 
drip. The restriction of quality of life in patients with 
chronic rhinosinusitis is mainly caused by these symptoms, 
which can be improved in excellent fashion by functional 
endoscopic sinus surgery in the majority of patients, 
achieving better quality of life in the long term.16 
9. Valerie J. Lund et al in 1991 conducted an objective 
assessment study on patients of Chronic Rhinosinusitis. 
Study was conducted on Twenty-four patients who 
underwent assessment of symptoms by visual analogue 
scoring, naso-mucociliary function by ciliary beat 
frequency, olfaction by qualitative olfactometry and nasal 
airway resistance by anterior rhinomanometry pre- and 
post-operatively. The study showed significant 
improvement in all symptoms examined and in ciliary beat 
frequency. The study concluded clinical improvement 
following functional endoscopic sinus surgery.17 

7 2. Methodology  

A. Study design PROSPECTIVE, INTERVENTIONAL STUDY 

B. Study participants (human, animals 
or both) 

HUMANS 

i. Inclusion criteria 
 
 
 
 
 
 
 
 
 

ii. Exclusion criteria 

1. Adult patients of chronic rhinosinusitis with or without 
nasal polyposis who fulfill the clinical criteria for Chronic 
Rhinosinusitis and willing to undergo FESS surgery{ Age>18 
years to <60 years} and to undergo preoperative and 
postoperative PFT. 
2. Patients of CRS who failed to respond to Conservative 
medical therapy. 
 

1. FESS done for tumours. 
2. Patients not giving consent. 
3. Patients with acute infections of nose and 



 
 
 
 
 
 

iii. Withdrawal criteria, if any (trial-
related therapy, follow-up and 
documentation are terminated 
prematurely as it is indicated to 
ensure safety of the participants)
  

iv. Rescue criteria, if applicable 
(starting symptomatic therapy 
either to control symptoms of 
disease or to overcome lack of 
adequate efficacy of the study 
drug or placebo)                                                                    

v. Number of groups to be studied, 
identify groups with definition 

paranasal sinuses. 
4. Patients with smoking history. 
5. Patients with coexisting pulmonary diseases. 
6. Patients not fit for surgery due to any general 

conditions. 

C. Sampling  
a. Sampling population 
 
 
 
 
 
 
b. Sample size calculation 
 
c. Sampling technique 

a. Patients attending the tertiary health care centre from 
>18years to <60years who are diagnosed with chronic 
rhinosinusitis with or without nasal polyposis and willing 
for undergoing surgery and pulmonary function tests. 
 
 
 
 
b. All patients who fit the inclusion criteria during the 
study period. 
c.  Universal technique 
 
 
 

D. Randomization details (for 
interventional studies)- 
Intervention details with 
standardization techniques (drugs / 
devices / invasive procedures / 
noninvasive procedures / others) 

All patients who have chronic rhinosinusitis with or 
without nasal polyposis undergoing FESS. Pulmonary 
function test preoperative and postoperative is compared. 

E. Ethical Clearance from the 
Institution’s Ethics Committee 
Obtained? (Copy to be Attached) 

OBTAINED 

F. Study procedure 1. This study includes patients of chronic rhinosinusitis 
with or without nasal polyposis.  
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 , 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 INVESTIGATIONS: 
A. Pre-operative examination and Pulmonary Function Test 
(FVC , FEV1, 
FEV1/FVC(%)) using spirometer. 
B. Diagnostic nasal endoscopic examination. 
C. CT Paranasal Sinuses 1mm cuts detailed. 
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 . 
9. Patients will be reassessed after a period of 1 month 
based on the subjective criteria(CRS criteria) and PFT. 

G. Data collection methods including 
settings and periodicity 

Patients getting admitted with chronic rhinosinusitis with 
or without nasal polyps in the department of ENT, SDM 
college of Medical Sciences and Hospital,  
Dharwad, Karnataka. 
 Data will be collected in the from history taking, clinical 
examination, diagnostic nasal endoscopic examination, CT 
PNS 1MM cuts ,preoperative and postoperative Pulmonary 
function tests. 
 Periodicity : 1 follow up visit and findings are documented. 

H. List of statistical tests to be used 
for data analysis 

All data will be analysed using SPSS software version 20. 
Demographic data will be analysed by descriptive statistics. 
Quantitative data would be analysed using t test. 
Categorical data will be analysed using Chi square test. 
P value <0.05 is considered to be statistically significant.  

I. If it’s a Clinical Trial:Clinical Trials 
Registry of India or equivalent 
registration number to be 
mentioned 

NA 

8 3. List risks and benefits of the study Risks of surgery such as bleeding, infection, injury to 
surrounding structures, septal hematoma, septal 
perforation, orbital and intracranial injuries, recurrence 
and need for repeat procedure. 
 
Benefits –  As the nasal mucosa and lower airway are lined 
by the same mucosa, the inflammation of nasal cavity can 
also affect to pulmonary functions. This study would give 
us information regarding improvement of pulmonary 
function following nasal surgery. 
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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 : 
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: 

 

Retromolar trigone:          
 
 
 

OROPHARYNX 

 

Soft palate: 

Uvula : 

Anterior pillar: 

Tonsils : 

Posterior pillar: 

Posterior pharyngeal wall:  

 

IDL 

 



Ear: 
 

Pre auricular area: 

Right Left 

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,  

HCV 

Blood grouping, 

Chest radiograph 

Electrocardiogram 

Special investigation:  

• Diagnostic nasal endoscopic examination 

 

 

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

 

• Pulmonary function test using spirometer :   

Pulmonary function tests Preoperative  Postoperative at 1 month 

1. FVC    

2. FEV1   

3. FEV1/FVC%   

 

TREATMENT 

 

 

FOLLOW UP 

1. SYMPTOMS ASSESSMENT  

2. DNE 

3. PULMONARY FUNCTION TEST AT 1 MONTH 
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ವೃತಿೂಪ್ರರ್ನ್್ಲ್್ಗಳಲ್ಲಪಿ್ರಕಟಣಮಯಉದಮದೇಶ್ಕಾಕಗಿಅಧಯಯನ್ದಸಮಯದಲ್ಲಿಪ್ಡಮದಡಮೇಟ್ಾವನ್ುನಬಳಸಲ್ುನಾನ್ುಸಂಪ್ೂಣ್ಒಪಿಿಗಮನಿೇ

ಡುತಮೂೇನಮ. 

ವಮೈದಯರಸಹಿ (ತ್ನಿಖಾಧಿಕಾರಿ)                                       ರಮತೇಗಿಯ / ಸಂಬಂಧಿಕರಸಹಿ 

ಹಮಸರು: 

ಸಂಬಂಧ:  

ವಿಳಾಸ: 

ಸಾಕ್ಷಯಸಹಿ: 

ಹಮಸರು: 

ವಿಳಾಸ: 

ವಮೈದಯರಹಮಸರು (ತ್ನಿಖಾಧಿಕಾರಿ) 

ದಿನಾಂಕ: 

ಸಥಳ: 

 



 

 



 

 






