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ABSTRACT
There is a lack of consensus regarding specific management practices owing to inconsistencies between clinical practices in terms of opinions 
and conclusions provided by experts. In this study, a meta-analysis was conducted to evaluate the postoperative efficiency of functional sinus 
surgery. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines were followed to conduct the study, and the 
Cochrane Collaboration tool was used to determine the risk bias of the study. All the included articles were original studies, were written in 
English, and included human intervention. Ten articles were included for the meta-analysis. The study showed that functional endoscopic sinus 
surgery is preferred as a primary treatment modality for primary and recurrent nasal polyposis. It also improves symptoms with minimal chance 
of recurrence in majority of the patients. Postoperative outcomes of the sinus surgery also help as an analgesic to mitigate postoperative pain.
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Introduction

Ear, Nose, and Throat (ENT) specialists consider chronic rhi-
nosinusitis as one of the most prevalent diseases in their prac-
tice. These patients experience olfactory and respiratory dys-
function because of nasal obstruction, postnasal drip, sputum, 
cough, headache, rhinorrhea, facial pain, and loss of sense of 
smell (1). In 80% of the cases of chronic rhinosinusitis, pa-
tients experience hyposmia and anosmia; the remaining cases 
of chronic rhinosinusitis are attributed to traumatic conditions 
(2). In Europe, the prevalence of chronic rhinosinusitis is ac-
counted to be 10.9% (3). The first choice for relief from the 
symptoms of chronic rhinosinusitis include pharmacotherapy 
and sinonasal topical treatments (4, 5). Therefore, functional 
sinus surgery is the treatment of choice for medical refractory 
chronic rhinosinusitis (2, 6). The European position paper on 
sinusitis and nasal polyps guidelines has identified olfactory 
dysfunction among the 4 major indications of chronic rhinosi-
nusitis (4).

The postoperative therapeutic benefit of functional sinus sur-
gery is possible through its appropriate management that in-
cludes evaluation and treatment (7, 8). Most importantly, there 
is a need to detect worsening lesions in the sinonasal area at an 
early stage. In 2001, for the very first time, eosinophilic chron-

ic rhinosinusitis was identified as a form of intractable chronic 
rhinosinusitis (1). Patients with persistent significant symp-
toms and disease detected through computed tomography 
scanning are treated with functional sinus surgery as it has be-
come the gold standards in surgical treatment for adults with-
out any other complications (9). Basically, this surgery aims at 
restoring and improving ostiomeatal drainage of ventilation 
and removing irreversible pathological hyperplastic mucosal 
foci, mucus, and/or secretory concrements and osteitic bone 
trabeculae. Significant attention is given toward the preserva-
tion of normal or slightly altered mucosa by the surgeons to 
protect the anatomical landmarks (10). More than 80% of the 
cases have good and satisfying outcomes if the surgery is per-
formed by an experienced and well-trained surgeon (4).

Continued topical medical therapy is possible in an open and 
accessible sinus cavity followed by successful functional sinus 
surgery. This is important for long-term success of managing 
chronic rhinosinusitis as it minimizes mucosal inflammation 
(11, 12). Nevertheless, the improvement in outcomes and heal-
ing purpose of the surgery is questioned. There are 2 phases of 
the healing process that include the following: early phase that 
comprises the first 6 to 12 weeks and later phase that extends 
up to 6 months. The later phase of the healing process deter-
mines how effective the treatment was in subsiding the dis-
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ease condition (10, 12). The wound healing process of the na-
sal and paranasal mucosal lining starts soon after the surgery, 
which is followed by a well-coordinated and organized course. 
This might be accompanied by cell proliferation, remodeling, 
inflammation, and deposition of matrix (13).

During the first 7 to 12 days after sinus surgery, the whole area 
is covered by blood crusts, and the granulation becomes visi-
ble after 2 to 4 weeks. In the third and fifth week, there is in-
crease in edematous swelling that reaches its maximum limit 
and decreases with time in the seventh and 12th week. Nor-
mal mucosa is microscopically observed during 12th and 18th 
week; however, the subepithelial changes are observed up to 6 
months (14). Promoting wound healing and regenerating mu-
cosa is the main aim of postoperative care as it improves short-
term patient symptoms, reduces local infections and inflam-
mation, prevents complications, and promotes early return of 
ciliary function. Attaining these goals provides the best chance 
of maintaining long-term quality of life by minimizing the need 
of revising functional sinus surgery (8). However, there is a lack 
of a standard approach toward postoperative care, and there 
is a wide variation in the current practices of ENT surgeons in 
maintaining the postoperative efficiency of functional sinus 
surgery (15). This might be because of lack of consensus about 
the specific management practice in the recent times owing 
to incongruities between clinical practices based on experts’ 
opinion and conclusions. Therefore, in this study, we aimed to 
conduct a meta-analysis for evaluating the significance and 
postoperative efficiency of functional sinus surgery.

Methods

Study selection and data extraction
The process of study selection was carried on in accordance 
with the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines. The risk of bias of 
the study was determined using Cochrane Collaboration tool 
(16). The author’s first name, year of publication, study design, 
sample size, demographic profile of respondents, primary out-
comes, and follow-up time were considered during the process 
of data extraction. This study has only included original studies 
(either retrospective or prospective) to evaluate the efficiency 
of functional sinus surgery. All the included articles were writ-
ten in English and included human intervention. The exclusion 
criteria were developed on the basis of the following pointers:

1.	 Randomized controlled trials (RCTs) that include children/
adolescents, pregnant women, and patients with type 1 di-
abetes and cancer;

2.	 RCTs that include patients in immunocompromised state 
because of diabetes mellitus, hypertension, and chronic 
granulomatous diseases;

3.	 RCTs that consider nasal obstruction as a concurrent 
symptom of other underlying disease for diagnosis;

4.	 RCTs that include patients with recurrent polyps and 
those who underwent re-operation; and

5.	 Co-intervention studies that deal with additional diagnos-
tic and therapeutic procedures.

The procedure of study selection is presented in Figure 1.

Quality assessment
The meta-analysis included RCTs with patients who under-
went nasal surgery. The eligibility assessment was conducted 
in a standardized manner by the author independently. The 
evaluation of methodological quality and risk basis of the in-
cluded studies was performed as follows: allocation conceal-
ment, complete outcome data, and randomization method.

Meta-Analysis
Meta-analysis was conducted in 5 phases:

1.	 Identification of relevant studies

2.	 Determination of inclusion criteria

3.	 Coding

4.	 Data extraction

5.	 Data analysis

Data analysis

Description of Available Data
The data extracted from selected studies were based on pa-
tient demographics, sample size, surgical field, and operation 
time. Attrition rates such as withdrawal, dropouts, and losses 
to follow-up were examined in this study to critically apprise 
issues of imputation methods and missing data. The effective-
ness of a specific treatment in clinical setting will be consid-
ered as the primary analysis.

Statistical analysis
Dichotomous data at 95% confidence interval were present-
ed as risk ratios, and continuous data as differences were pre-
sented as mean values at 95% confidence interval. The ran-
domization level for crossover trial, multiple observations, and 
cluster randomization were also included in the study. This 
allowed analyzing differences among the coefficients using 
techniques that were analogous to standard inverse-variance 
weighting techniques. The results of systematic review can be 
conveniently summarized by computing the overall coefficient 
estimate. Sensitivity analysis was performed for each study to 
estimate its influence on overall results of meta-analysis.

Assessment of Heterogeneity
The existence of heterogeneity in the data, such as disagree-
ment between different evidence sources, was evaluated us-
ing local and international approaches. Important information 
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Main Points: 

•	 There is improvement in symptoms with minimal chance of 
recurrence with functional sinus surgery proving its postop-
erative efficiency.

•	 The postoperative outcomes of functional sinus surgery in-
clude benefits linked with postoperative pain score and res-
cue analgesic requirement.

•	 There is a need for conducting review studies with larger 
sample sizes, with the adoption of different symptom and 
endoscopic scores for reporting recurrence events.



about heterogeneity was identified using loop-specific ap-
proach, whereas comparisons from the overall search strategy 
was detected through side-splitting approach.

Assessment of Reporting Biases
Important information from the included studies was recorded 
using the coding protocol. In particular, coding was performed 
to control inter-rater reliability. Coding involves subjective in-
terpretation on the basis of the coder’s mental schema as it 
involved searching for keywords or key concepts identified 
previously. The integral part of systematic review included 
screened studies from a database of searched studies.

Search Strategy
The study has applied predefined search strategy using elec-
tronic databases, such as MEDLINE, Google Scholar, Cochrane 
Library, and EMBASE, to perform the literature search till De-
cember 2019. The titles and abstracts of every retrieved record 
were independently screened by the authors. The initial phase 
included extraction of full-text articles. PRISMA guidelines 

were used for the evaluation of RCTs (17).

Initially, 70 articles were identified after searching different 
databases; however, 12 articles were excluded owing to dupli-
cation, with 58 articles remaining. Among the 58 articles, 40 
articles were retrieved for further screening. In the next step, 
12 articles were excluded just after reviewing their title and ab-
stract, and 18 articles were excluded after reading each article 
completely. Finally, 10 articles were considered for qualitative 
and quantitative analysis.

Results

A total of 70 relevant studies were identified through search 
strategy using the databases. Consequently, 10 studies were 
finalized to conduct the analysis after reading the abstracts 
and text of all the shortlisted articles thoroughly. All the stud-
ies were high quality articles. Finally, 1,004 patients were in-
cluded in the meta-analysis, and the sample size of the includ-
ed studies ranged between 60 and 291 patients. Table 1, (1, 
18-26) shows the summary of study characteristics, and Table 
2, (1, 18-20) shows the risk of bias for each study on the basis 
of Cochrane risk of bias tool.
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Figure 1. Study selection process
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The overall results depicted significant positive impact be-
tween the control and experimental groups in each study (p < 
0.001) (Figure 2). Moreover, there was a high random effect of 
the model as a result of statistical heterogeneity. Concurrent-
ly, functional endoscopic surgery has expanded the indications 
for sinus surgery and alleviated all concerns about brain, eyes, 
and major vessels. The results also state that this type of sur-

gery can be recommended for severe forms of chronic sinusitis 
in patients with unusual sinus anatomy or in those with previ-
ous sinus surgery attended anatomical landmarks.

Discussion

This systematic review and meta-analysis of studies demon-
strating the postoperative efficiency of functional sinus sur-
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Table 1. Summary of study characteristics

Study Sample Size Procedure Outcome

Wu et al.18 102 Determination of SAS, MOS-SS, VAS, and 
Kolcaba Comfort Scale Questionnaire 
(GCQ) was conducted among the patients 
undergoing FESS.

The protocols of enhanced recovery after 
surgery reduce physical and psychological 
stress, shortens the hospital stay, and  
minimizes postoperative complications among 
the patients undergoing FESS.

Tsuzuki et al.1 291 Analysis of FESS findings was performed in 
association with sinonasal CT imaging score, 
postoperative endoscopic appearance, 
and preoperative olfactory recognition 
threshold.

The improvement achieved for FESS for 
chronic rhinosinusitis can be maintained 
by perioperative management such as 
postoperative treatment under endoscopy.

Andrews et al.19 113 The sense of smell VAS and UPSIT were 
used to measure olfaction among patients 
undergoing sinus surgery.

A significant improvement was observed among 
the perceived and measured sense of smell of 
patients after FESS.

Gohar et al.20 116 Clinical assessment of patients with 
recurrent nasal polyposis and primary nasal 
polyposis was conducted to evaluate the 
surgical anatomy.

Preference is given to FESS as a primary 
treatment modality for primary and recurrent 
nasal polyposis. Excellent visualization of 
surgical technique preserves the ethmoid 
sinuses and sphenoid sinuses.

Elsisi et al.21 90 All the patients had to undergo CT scan 
of the nose and paranasal sinuses, and 
preoperative and postoperative symptoms 
were evaluated using sinonasal outcome 
test-20 German adapted version.

FESS is considered as a safe and effective 
procedure; however, there is need of proper 
preoperative selection of patients.

Siam et al.22 50 Patients with sinonasal diseases were 
evaluated for FESS through nasal 
endoscopy and CT.

FESS proved to be an excellent and safe 
method to treat sinonasal disease because 
of the nature and chronicity of the disease 
and longer follow-up in assessing the surgical 
effectiveness of the procedure.

Padhy et al.23 53 Patients with nasal obstruction and 
chronic rhinosinusitis were followed up 
for 6 months after surgery to record 
history, office rigid endoscopy, CT scans 
of paranasal sinuses, and preoperative 
photography.

All patients experienced cartilage grafting with 
no evidence of infection, extrusion, malposition, 
or resorption. Oral antibiotics were used to 
treat minor complications like erythematous 
columellar incisions.

Jahanshahi et al.24 170 Patients undergoing endoscopic sinus 
surgery were evaluated for the efficacy of 
this process under general anesthesia.

There is decrease in hemorrhage, and 
side effects like nausea, vomiting, altered 
coagulation parameters, and hemodynamic 
changes after endoscopic sinus surgery.

Calus et al.25 60 Boezaart grading was used to evaluate the 
surgical field and amount of bleeding at 15, 
30, and 45 minutes after FESS.

Patients of rhinosinusitis are presented with 
improved surgical field and reduced bleeding 
after FESS.

Moher et al.26 47 Clinical symptoms and total nasal 
endoscopic polyp score were evaluated 
among the patients who underwent FESS.

The findings show that there is a need of 
preoperative diagnostic evaluation and targeted 
long-term medical therapy additional to surgery 
to reduce recurrence and the need of revision 
surgery.

CT: computed tomography; FESS: functional endoscopic sinus surgery; GCQ, Kolcaba Comfort Scale Questionnaire; MOS-SS: Medical Outcomes Study Sleep, 
Scale; SAS: Self-Rating Anxiety Scale; UPSIT: University of Pennsylvania Smell Investigation Test; VAS: Visual Analog Scale



gery and postoperative outcomes showed that estimated 
blood loss and surgical field were improved. Considering the 
postoperative outcomes, there was a significant difference in 
the patients after functional endoscopic sinus surgery (FESS). 
Patients underwent FESS after failing to respond to medical 
therapy. This procedure is responsible for restoring muco-
ciliary clearance pathways and allows ventilation by opening 
osteomeatal complex. Often, tranexamic acid is used in com-
bination with FESS to control bleeding. This review included 
10 articles reporting the postoperative efficiency of functional 
sinus surgery.

Presence of a clean surgical field is an important factor that 
affects the success of sinus surgery (27). There is a significant 
association of increased operative time and complications 
with poor endoscopic view that is secondary to bleeding (27, 
28). This meta-analysis study showed effective operative out-
comes after functional sinus surgery, such as reduced physical 
and psychological stress, shortened hospital stay, minimum 
postoperative complications, reduced ecchymosis, decrease in 
periorbital edema, and improved quality of surgical field.

One of the studies also showed that the perceived sense of 
smell among the patients undergoing endoscopic sinus sur-
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Figure 2. Effects between controlled and experimental groups

Table 2. Risk of bias for each study based on the cochrane risk of bias tool

Study

Random 
Sequence 
Generation

Allocation 
Concealment

Binding of 
Participants 
and Personnel

Binding 
of Quality 
Assessment

Incomplete 
Addressed 
Outcome data

Selective 
Reporting Risk of Biasness

Wu et al.18 Yes Yes Yes Yes Yes Yes Risk of bias (low risk)

Tsuzuki et al.1 Yes Yes Yes Yes Yes unclear Risk of bias (low risk)

Andrews et al.19 Yes Yes Yes Yes Unclear Yes Risk of bias (low risk)

Gohar et al.20 Yes Yes Yes Yes Yes Yes Risk of bias (low risk)

Elsisi et al.21 Yes Yes Yes Yes Yes Yes Risk of bias (low risk)

Siam et al.22 Yes Yes Yes Yes Yes Yes Risk of bias (low risk)

Padhy et al.23 Yes Yes Yes Yes Unclear Yes Risk of bias (low risk)

Jahanshahi  
et al.24

Yes Yes Yes Yes Yes Unclear Risk of bias (low risk)

Calus et al.25 Yes Yes Yes Yes Unclear Yes Risk of bias (low risk)

Moher et al.26 Yes Yes Yes Yes Yes Yes Risk of bias (low risk)



gery showed significant improvement, although it was a di-
rect relationship (19). The effects of nasal surgery were also 
assessed by Schriever et al. (28) showing significant improve-
ment in the sinus surgery with prognostic factors such as 
polyps and eosinophilia for olfactory outcome improvement. 
Another study corroborated with these results by showing sig-
nificant improvement in olfactory function after endoscopic 
sinus surgery (29). Tsuzuki et al. (1) analyzed findings of FESS 
for estimating postoperative course of patients suffering from 
chronic rhinosinusitis. The results clearly specified that longer 
postoperative treatment is required for patients with more se-
vere operative findings.

However, there were some limitations of this study such as the 
potential biases in the review process regarding the eligibility 
criteria and data analyses. Most included articles were limited 
to a small sample size and reported clinical outcomes on the 
basis of different symptoms. There was heterogeneity in the 
studies included in this review corresponding to clinical diver-
sity that include variability in the agents, its dose, and the de-
livery methods.

In conclusion, this study has assessed the postoperative ef-
ficiency of functional sinus surgery as a primary treatment 
modality for primary and recurrent nasal polyposis. Majority of 
the studies showed improvement in symptoms with minimal 
chance of recurrence. The postoperative outcomes of func-
tional sinus surgery affect the benefits associated with rescue 
analgesic requirement and postoperative pain score. However, 
future studies need to consider studies with larger sample siz-
es along with the adoption of different symptom and endo-
scopic scores to report the recurrence events.
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