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Resumo 

 

Introdução: Pacientes com obstrução nasal por rinossinusite crônica com polipose 

nasal podem apresentar alteração na qualidade do sono. A literatura ainda possui 

poucos dados sobre o assunto. 

 

Objetivos: avaliar as alterações na qualidade do sono e parâmetros polissonográficos 

em pacientes submetidos à cirurgia endoscópica funcional nasossinusal para 

rinossinusite crônica com polipose nasal. 

 

Métodos: Foram selecionados estudos avaliando adultos com polipose nasal 

submetidos à cirurgia nasossinusal endoscópica. Foi realizada uma revisão 

sistemática nas seguintes bases de dados: Pubmed, Cochrane e Embase, com as 

seguintes palavras-chave: rinossinusite crônica, polipose nasal, qualidade do sono, 

cirurgia endoscópica nasossinusal. A metanálise comparou a média dos escores 

obtidos entre os momentos pré e pós-operatório para variáveis polissonográficas e 

subjetivas. 

 

Resultados: Foram selecionados cinco artigos, incluindo três estudos, apenas um 

randomizado. A amostra total foi composta por 64 pacientes. Houve diminuição do 

escore médio do IAH, melhora da saturação média e mínima. A diferença média entre 

pós e pré para STAGE N3% foi de 1,12 com IC de 95% entre -3,51 e 5,75 sem 

significância. Houve aumento médio no percentual de duração do sono REM e 

diminuição nos escores do PSQI, ambos com significância estatística (p < 0,05). 

 

Conclusão: Houve melhora na qualidade do sono e na duração do sono REM após a 

cirurgia, sem melhora nos parâmetros respiratórios polissonográficos. 

 

Palavras chave: cirurgia endoscópica naso-sinusal; qualidade do sono; rinossinusite 

crônica com polipose nasal. 

 



 
 

  

 

 

 

Abstract 

 

Introduction: Patients with nasal obstruction due to chronic rhinosinusitis with nasal 

polyposis may present altered sleep quality. Data on this subject in the literature 

remains scarce. 

 

Objectives: To evaluate changes in sleep quality and polysomnographic parameters 

among patients who underwent functional endoscopic sinus surgery for chronic 

rhinosinusitis with nasal polyposis. 

 

Methods: A systematic review was carried out in three databases: PubMed, Cochrane 

and Embase. The following key words were used: chronic rhinosinusitis, nasal 

polyposis, sleep quality and nasosinusal endoscopic surgery. Studies evaluating adults 

with nasal polyposis who underwent endoscopic nasosinusal surgery were selected. A 

meta-analysis was conducted to compare mean scores for polysomnographic and 

subjective variables from before to after the operation. 

 

Results: Five articles were selected, comprising three studies among which only one 

was randomized. The total sample consisted of 64 patients. There was a decrease in 

the mean AHI score and improvements in mean and minimum saturation. The mean 

difference in percentage of stage N3 from before to after the operation was 1.12 with 

95% CI from -3.51 to 5.75, which was non-significant. There was a mean percentage 

increase in REM sleep duration and a decrease in PSQI scores, which were both 

statistically significant (p < 0.05). 

 

Conclusion: There were improvements in the quality of sleep and duration of REM 

sleep after surgery, with no improvement in polysomnographic respiratory parameters. 

 

Keywords: nasosinusal endoscopic surgery; sleep quality; chronic rhinosinusitis with 

nasal polyposis. 
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1. Introdução 

A Apneia Obstrutiva do Sono (AOS) é um distúrbio do sono crônico 

caracterizado por episódios de obstrução parcial ou completa das vias aéreas 

superiores, resultando em dessaturação de oxigênio, fragmentação do sono e 

sonolência diurna. Uma série de efeitos negativos para a saúde tem sido atribuídos à 

casos não tratados, incluindo o aumento de doenças cardiovasculares, alterações 

neurocognitivas e aumento das taxas de mortalidade.1 Além disso, a AOS demonstrou 

ser um fator de risco independente para a morbidade cardiovascular, incluindo 

hipertensão, doença coronariana, insuficiência cardíaca congestiva, arritmias, 

hipertensão pulmonar, acidente vascular cerebral, morte súbita, resistência à insulina  

e, também, a doença do refluxo gastroesofágico.2 

Considerada um problema de saúde pública, tem prevalência de 32,8% na 

população adulta do estado de São Paulo.3Acomete, principalmente, indivíduos com 

obstrução de via aérea superior e homens obesos, com idade entre 40 e 60 anos.4 

Os critérios diagnósticos baseiam-se em sinais e sintomas clínicos que 

podem ser identificados em consulta através de anamnese direcionada ao sono e 

comorbidades, exame físico atento às alterações anatômicas comuns à patologia 

como também os exames polissonográficos e monitoramentos portáteis domiciliares.5 

Os sintomas comumente relatados pelos pacientes que sofrem de 

distúrbios obstrutivos do sono incluem cefaleia matinal, diminuição da libido, 

sonolência excessiva diurna, fadiga, ronco alto, irritabilidade, despertares noturnos 

frequentes, noctúria, diminuição da concentração e perda da memória.6 O ronco está 

presente entre 85% e 96% dos pacientes, sendo sua correlação muitas vezes utilizada 

com triagem para pacientes apneicos.7 

O exame utilizado para o estudo do sono e padrão-ouro para o diagnóstico 

a AOS é a polissonografia. Por meio dela é possível quantificar o índice de apnéia-

hipopnéia, saturação e mesmo a presença de roncos.8 

Alterações na musculatura orofaríngea, baixo limiar de excitação 

respiratória, fraca resposta do muscular (genioglosso) à pressão faríngea negativa e 

hipersensibilidade do controle respiratório durante o sono são fatores envolvidos na 

patogênese da AOS.9 

Alterações anatômicas podem ser encontradas no hipodesenvolvimento 

maxilo-mandibular, palato, língua e cavidades nasais. Em se tratando de qualidade de 
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vida, o sono pode ser severamente afetado em pacientes com obstrução nasal devido 

ao aumento da resistência das vias aéreas superiores.10 

Dentre as causas nasais encontramos a rinossinusite crônica (RSC) que é 

uma condição inflamatória dos seios paranasais que frequentemente causa sintomas 

como obstrução nasal (mais comum), dor facial, drenagem de secreção nasal espessa 

e hiposmia por pelo menos 12 semanas consecutivas.11 A prevalência estimada na 

população geral é de 5-12%.12 A RSC tradicionalmente é dividida em com e sem 

polipose nasal, porém trata-se de uma doença heterogênea complexa com diferentes 

fenótipos e endótipos. Outros fenótipos encontrados são: rinossinusite fúngica, 

rinossinusite infecciosa, doença respiratória exacerbada por aspirina, fibrose cística, 

pediátrica e por outras doenças sitêmicas.13 

A Rinossinusite Crônica Sem Polipose Nasal (RSCsPN) é atribuída à 

obstrução mecânica do complexo ostiomeatal, enquanto a (RSCcPN) foi considerada 

uma doença difusa da mucosa de base eosinofílica. Alguns pesquisadores levantam 

a hipótese de que ambas não sejam doenças distintas, mas a presença de pólipos 

seja o resultado de uma inflamação mais prolongada e grave.14 

Os pólipos nasais são lesões inflamatórios benignas na mucosa 

nasossinusal que geralmente se desenvolvem bilateralmente e estão associados a 

obstrução nasal e, como consequência, a diminuição da qualidade de vida, tornando 

esta doença clinicamente importante.15 

O tratamento da RSC pode ser clínico, por exemplo, através da aplicação 

de corticoides nasais tópicos e/ou cirúrgico, em casos de falha terapêutica, por meio 

da Funtional Endoscopy Sinus Surgery (FESS). Alguns pacientes submetidos a esta 

cirurgia relacionam a redução prolongada dos sintomas nasais a uma melhora da 

qualidade de vida.16 

Pacientes com obstrução nasal devido a Rinossinusite Crônica com 

Polipose Nasal apresentam piora na qualidade do sono e a cirurgia nasal melhoraria 

este parâmetro e reduziria o risco de Apneia Obstrutiva do Sono.17 

Existem diversos estudos relacionando a RSC com e sem polipose nasal a 

AOS. Há, também, trabalhos que avaliam qualidade de vida e sono dos indivíduos 

submetidos a FESS. Entretanto, há escassez de dados da literatura que analisem 

sistematicamente as alterações na qualidade do sono e nos parâmetros 

polissonográficos de pacientes submetidos a cirurgia funcional endoscópica dos seios 
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paranasais para rinossinusite crônica com polipose nasal, sendo este o objetivo desta 

pesquisa.  

 

2. Objetivos 

2.1- Objetivo geral 

O objetivo do presente estudo foi avaliar alterações na qualidade do sono 

e nos parâmetros polissonográficos de pacientes submetidos a cirurgia endoscópica 

funcional dos seios paranasais para rinossinusite crônica com polipose nasal. 

 

2.2- Objetivos específicos: 

2.2.1- Avaliar o índice de apneia e hipopneia pré e pós cirurgia endoscópica nasal 

2.2.2- Avaliar índice de dessaturação pré e pós cirurgia endoscópica nasal 

2.2.3- Avaliar o ronco pré e pós cirurgia endoscópica nasal 

2.2.4- Avaliar por meios de questionários parâmetros subjetivos do sono pré e pós 

cirurgia endoscópica nasal  

 

3. Método  

3.1 Metodologia: 

Este estudo tratou-se de uma revisão sistemática seguida de meta-

análise as quais seguiram o método Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA)18 que se utiliza de alguns itens para coleta e 

análise de dados, tais como: 

- Critérios de Inclusão: os critérios foram formulados de acordo com a 

população, intervenção, comparação, resultados e tipos de estudo (tabela 1). 

 População: Adultos (idade igual e/ou superior a 18 anos), 

diagnosticados com rinossinusite crônica com polipose nasal (RCcPN) 

submetidos a polissonografia antes e após cirurgia. 

 Intervenção: realização de cirurgia endoscópica funcional dos seios da 

face (FESS) 

 Comparação: melhora de parâmetros polissonográficos, ronco e 

qualidade do sono.  

 Resultado: análise de estudos em que foi realizada uma FESS em 

pacientes com pólipos nasais e AOS.  
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 Desenho do estudo: análise de estudos observacionais e 

intervencionais em que foi realizada uma FESS em paciente portador de 

AOS. 

- Estratégia de pesquisa: foi realizada a busca sistemática, no período de 

Fevereiro à Maio de 2021, nas seguintes bases de dados eletrônicos: PubMed, 

EMBASE, Biblioteca Cochrane com início após a aprovação do projeto. A pesquisa 

foi realizada usando Medical Subject Headings (MeSH) 'apneia obstrutiva do sono', 

'sinusite' 'ronco', 'polissononografia' e 'adulto' e termos alternativos 'AOS', 'RCcPN', 

'FESS', sem restrição de idioma. Foram desenvolvidas estratégias de pesquisas 

específicas aos bancos de dados. 

- Seleção de estudos: 

 Critérios de inclusão: estudos observacionais e intervencionais em que 

foi realizada a FESS em pacientes submetidos a polissonografia antes e 

após cirurgia. Não houve restrições quanto ao idioma ou tempo de 

publicação. 

 Critérios de exclusão: foram excluídos estudos experimentais em 

animais ou in vitro, opiniões de especialistas, cartas ao editor, revisões 

sistemáticas e da literatura, meta-análises ou quaisquer outros estudos 

descritivos. 
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Abstract: 

 

Introduction: Patients with nasal obstruction due to chronic rhinosinusitis with nasal 

polyposis may present altered sleep quality. Data on this subject in the literature 

remains scarce. 

 

Objectives: To evaluate changes in sleep quality and polysomnographic parameters 

among patients who underwent functional endoscopic sinus surgery for chronic 

rhinosinusitis with nasal polyposis. 

 

Methods: A systematic review was carried out in three databases: PubMed, Lilacs and 

Cochrane. The following key words were used: chronic rhinosinusitis, nasal polyposis, 

sleep quality and nasosinusal endoscopic surgery. Studies evaluating adults with nasal 

polyposis who underwent endoscopic nasosinusal surgery were selected. A meta-

analysis was conducted to compare mean scores for polysomnographic and subjective 

variables from before to after the operation. 

 

Results: A systematic review and meta-analysis of three studies were carried out, only 

one of which was randomized.  The total sample consisted of 64 patients. There was 

a decrease in the mean AHI score and improvements in mean and minimum saturation. 

The mean difference in percentage of stage N3 from before to after the operation was 

1.12 with 95% CI from -3.51 to 5.75, which was non-significant. There was a mean 

percentage increase in REM sleep duration and a decrease in PSQI scores, which 

were both statistically significant (p < 0.05). 
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Conclusion: There were improvements in the quality of sleep and duration of REM 

sleep after surgery, with no improvement in polysomnographic respiratory parameters. 

  

Keywords: endoscopic sinus surgery; sleep quality; chronic rhinosinusitis with nasal 

polyposis. 

 

Introduction 

Nasal breathing is the physiological route of breathing and this maintains 

the respiratory rhythm during sleep1. Airflow through the nose activates receptors that 

stimulate spontaneous ventilation and improve the muscle tone of the upper airways.2        

According to a study by Eriksson et al,3 nasal obstruction is a problem reported by 

approximately 15% of the population. It is commonly related to snoring, sleep-

disordered breathing and obstructive sleep apnea (OSA).4 

As a matter of quality of life, sleep can be severely affected among patients 

with nasal obstruction due to increased upper airway resistance and increased 

nocturnal awakenings 5 

The test used for objectively studying sleep and the gold standard for 

diagnosing OSA is polysomnography. Through this, it is possible to quantify the apnea-

hypopnea index, saturation and even the presence of snoring.6 

Quality-of-life questionnaires are subjective tools for assessing whether 

patients are suffering from sleep-related symptoms that may affect their quality of life 

or even whether they are at risk of developing OSA.7 

Among the obstructive nasal causes we find chronic rhinosinusitis (CRS) 

which is an inflammatory condition of the paranasal sinuses that often causes 

symptoms such as nasal obstruction (most commonly), facial pain, drainage of thick 

nasal secretion and hyposmia for at least 12 consecutive weeks.8 According to the 

European Position Paper on Rhinosinusitis and Nasal Polyps 2020 (EPOS 2020) it has 

a prevalence of 5-12% of the general population and is subdivided into primary or 

secondary chronic rhinosinusitis, being localized or diffuse based on anatomical 

distribution.9 

Chronic Rhinosinusitis With Nasal Polyposis (CRScPN) is of the diffuse 

primary type 2. 9 Nasal polyps are benign inflammatory lesions in the nasosinusal 

mucosa that usually develop bilaterally and are associated with nasal obstruction and, 
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as a consequence, with a decrease in quality of life, making this disease clinically 

important.10 

The treatment for CRS can be clinical, for example through application of 

topical nasal corticosteroids, and/or surgical in cases of therapeutic failure, through 

endoscopic sinus surgery (ESS).11  

Several studies have correlated CRS with or without nasal polyposis, with 

OSA. There are also some studies that have assessed quality of life and sleep among 

individuals undergoing endoscopic sinus surgery. However there is a scarcity of data 

in the literature providing systematic analysis on changes to sleep quality and 

polysomnographic parameters among patients undergoing endoscopic functional 

surgery of the paranasal sinuses to treat chronic rhinosinusitis with nasal polyposis. 

This gap in the data thus forms the objective of the present study.  

 

Materials and Methods 

This study consisted of a systematic review followed by meta-analysis. It 

followed the method of the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA).12 The study selection criteria for this review were formulated 

in accordance with the PICO format13 (population, intervention, comparison, outcome) 

and types of study. 

Population: Adults (aged 18 years and/or older) diagnosed with OSA with 

chronic rhinosinusitis with nasal polyposis (CRSwNP). 

Intervention: Functional endoscopic sinus surgery of the face (FESS). 

Comparison: polysomnographic parameters (apnea/hypopnea index 

(AHI), oxygen saturation, N3 and REM stages), snoring and sleep quality before and 

after sugery. 

Outcome: Analysis of studies in which FESS was performed on patients 

with nasal polyps and OSA.  

Study design: A systematic review and meta-analysis. 

A systematic search was conducted in three electronic databases: 

PubMed, EMBASE, Lilacs and Cochrane Library. This search was carried out using 

the following Medical Subject Headings (MeSH): 'endoscopic sinus surgery' and 

'sleep', along with alternative terms such as 'functional endoscopic sinus surgery' 

and 'sleep quality', without language restriction.  
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Experimental animal or in vitro studies, expert opinions, letters to the editor, 

systematic and literature reviews, meta-analyses or any other descriptive studies were 

excluded. Abstracts were excluded if they dealt with chronic sinusitis without nasal 

polyposis or did not contain polysomnographic or sleep quality data.  

Given the variety of definitions and classifications for chronic sinusitis with 

nasal polyposis, as well as the different surgical techniques used in its treatment, no 

specific limitation was placed on these topics. The mandatory criterion for studies to 

be included was that participants diagnosed with nasal polyposis who underwent 

endoscopic surgical treatment had been evaluated both before and after surgery, by 

means of polysomnography and validated sleep quality questionnaires, such as the 

Epworth Sleepiness Scale (ESS)14 and the Pittsburgh sleep quality index (PSQI).15 

To assess the risk of bias in the studies, we used the Cochrane Tool.16 In 

this, the following were analyzed: sequence generation, concealment of the allocation 

sequence, masking of participants/personnel, blinding of the evaluation of results, data 

on incomplete results, reporting of selective results and other biases. 

 

Figure 1- Risk-of-bias summary: showing the review authors' judgments about each 

risk-of-bias item for each study included. 

 

Two independent researchers reviewed and selected abstracts and full-text 

articles using the inclusion and exclusion criteria. The data thus extracted were stored 

in a standardized database containing the following information: authors, country, year 

of publication, type of study, follow-up, diagnostic method, polysomnographic data and 

sleep quality questionnaire used. Any discrepancies found during the review were 
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resolved through a new review, joint analysis and decision-making based on the most 

experienced researcher.  

As the results were presented on the same scale, the difference between 

means (DM) of the scores obtained, from before to after the operation, was used as a 

summary measurement of the effect. 

To calculate the overall estimate, a meta-analysis with a random-effects 

model was used, weighted using the inverse variance method. The variance (Tau2) 

was estimated by means of the method of Dersimonian and Laird, and Higgins' 

inconsistency index was used to calculate heterogeneity (I2). The mean differences 

from before to after the operation were compared, using a significance level of 5% and 

a 95% confidence interval. Forest analyses and plots were generated through the 

RStudio statistical software, version 1.2.1335 (Rstudio Inc, Boston, USA). 

 

Results 

From surveying the records on the research platforms, a database of around 

46 studies was formed, among which eight articles remained after screening the 

abstracts. After the complete articles had been screened by two researchers, three 

studies were included in the final analysis (Figure 1). 

The characteristics of these studies are summarized in Table 1. Among 

them, two were from Turkey and one from Iran. The sample size ranged from 15 to 27 

participants (total, n = 64). All of them were prospective and only one of them was 

randomized.1 The ages of the participants ranged from 20 to 76 years. The 

postoperative follow-up period ranged from 1 to 6 months. Nasosinusal endoscopy was 

performed in all studies for in order to diagnose nasal polyps, but use of paranasal 

sinus tomography was only mentioned in one of them.17 

Nasal resistance was evaluated by Nourizadeh et al18 using acoustic 

rhinometry and by Uzdan et al17 using rhinomanometry. Snoring was evaluated only in 

the study by Tosun et al1 using a visual analog scale (VAS). 

For studies to be included in the present review, polysomnographic data 

were essential, so that analyses on AHI, SatO2, percentage of stage N3 and REM 

could be performed.  

Nasosinusal endoscopic surgery can encompass polypectomy and other 

complementary uni or bilateral procedures, such as maxillary sinusotomy, 

ethmoidectomy, sphenoidectomy, frontal sinusotomy, septoplasty and turbinectomy. 
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No cases of revisional surgery were cited in any of the studies. Usdan et al17 reported 

in their methodology that all their patients underwent the same procedure under 

general anesthesia, by means of the Messerklinger technique, and also all underwent 

preoperative preparation and postoperative treatment. The other studies did not 

describe the technique used.  
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Figure 1. PRISMA flowchart demonstrating the selection process for the articles. 
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Table 1. Characteristics of the studies included in the systematic review and meta-

analysis.  

 

The selection criteria for patients with CRSwNP varied between the studies. 

Tosun et al1 included cases of nasal obstruction for more than six months, with at least 

50% obstruction in each nasal cavity on endoscopic examination. Nourizadeh et al18 

selected patients with nasal obstruction, impaired sleep and polyps in both nasal 

fossae (Lildholdt classification score 2-3).19 

Uzdan et al17 selected patients diagnosed with bilateral nasal polyps and 

with at least two of the following symptoms: nasal obstruction for a period not 

exceeding three years, anterior or posterior rhinorrhea, hyposmia or anosmia. In 

addition, their patients underwent nasal endoscopy and computed tomography. 

Through inclusion of these three studies in a quantitative synthesis, it was 

possible to compare the mean scores obtained, from before to after the operation, for 

the following variables: apnea/hypopnea index (AHI), oximetry (minimum and average 

saturation during sleep), Pittsburgh sleep quality index (PSQI), percentage of stage N3 

and REM sleep. 

 

Apnea/hypopnea Index 

Although there was a decrease in the mean post-intervention AHI score [DM 

= -1.60; 95% CI = -6.44 – 3.23; I2 = 0%], there was no statistical difference between 

the two times (p > 0.05) (Figure 2). 

 
Author, year  

 
Country 

 
Study design 

 
Sample 
size 

Follow-up 
(months) 

Sleep quality  
instruments 

Tosun (2009) 
 

Turkey Prospective 27 3 ESS 

Usdan (2017) 
 

Turkey Prospective 22 6 PSQI 

Nourizadeh (2019) 
 

Iran Prospective 15 1 PSQI 
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Oxyhemoglobin saturation 

Similarly, although there were increases in the average and minimum 

saturation levels during sleep, there was no difference between the two times for 

oximetry (p > 0.05), with an observed effect size of 1.12 [95% CI = -0.81 – 3.04; I2 - 

48%] for average saturation, and 1.89 [95% CI = -0.42 - 4.21; I2 = 0%] for the minimum 

saturation level (Figure 3). 

 

 

 

 

Figure 2 - Comparison of apnea/hypopnea indexes from before to after 

surgery among patients undergoing endoscopic sinus surgery. 

Figure 3 – Comparison of oximetry from before to after the intervention among 

patients undergoing endoscopic sinus surgery: a) average O2 saturation; b) minimum 

O2 saturation level. 
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REM sleep 

There was a mean increase in the percentage duration of REM sleep, such 

that higher values were observed after the intervention, with an average difference of 

2.28, but with confidence intervals close to the nullity line [95% CI = 0.04 - 4.51]. This 

difference was statistically significant (p < 0.05) (Figure 4). 

 

 

 

Stage N3 

The mean difference in percentage of stage N3 from before to after the 

operation was 1.12, with 95% CI between -3.51 and 5.75, thus indicating that surgery 

did not alter the percentage of stage 3 sleep (Figure 5). 

 

Figure 5 – Comparison of the percentage of stage N3 from before to after the 

intervention among patients undergoing endoscopic sinus surgery. Inside the figure: 

Author (year); Mean; 95% CI; Heterogeneity. 

 

 

Figure 4 – Comparison of the percentage REM sleep from before to after the 

intervention among patients undergoing endoscopic sinus surgery. 
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Pittsburgh Sleep Quality Index (PSQI) 

There was a decrease in PSQI scores, denoting an improvement in the 

quality of sleep after the intervention, with an average decrease of -2.25 [95% CI = -

3.69 - -0.82; I2 = 0%], from before to after the intervention (p < 0.05).(Figure 6)  

 

 

 

Discussion 

In this series, there is a small number of studies included for analysis, which 

is due to the scarcity of studies on this topic in the literature. In fact, this meta-analysis 

is possibly the first that relies on polysomnographic data for objective evaluation in this 

particular type of surgery. Some factors limited the development of this study, such as 

the lack of definition of CRSwNP, which was based on different criteria in each study. 

For example, Nourizadeh et al18 cited Lildholdt's classification for quantifying the 

presence of polyps. Tosun et al1 used a criterion of 50% obstruction and Usdan et al17 

considered only the presence of polyps without any other details that would quantify 

them. CRScPN is a broad syndrome and not yet fully understood, it has extremely 

complex genetic, biomolecular and inflammatory mechanisms. Thus, the presence of 

polyps in the nasal cavity can be the “tip of the iceberg” of countless other pathologies, 

which can also interfere with the quality of sleep of affected individuals. 

Several procedures may be performed during endoscopic sinus surgery, 

such as septoplasty, turbinectomy, polypectomy and sinusotomy. After all, the patient 

who presents nasal polyp will hardly be submitted to polypectomy only if there are other 

anatomical alterations to be corrected simultaneously, which makes it difficult to relate 

the postoperative outcome only to polypectomy.20 The absence of a randomized 

control group makes it difficult to distinguish the real surgical result. The results were 

expressed as comparisons from before to after the intervention, using the same 

Figure 6 - Comparison of scores from the PSQI questionnaire from before to 

after the intervention among patients undergoing endoscopic sinus surgery. 
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sample. The study by Tosun et al¹ was the only one in which the sample was reported 

to have been randomized. We also observed that different pre and postoperative 

conducts, reassessment times and exclusion criteria for participants were adopted. 

The apnea/hypopnea index (AHI), although often criticized for its limitations, 

remains the most commonly used metric of OSA severity.21Among these limitations 

we can include the “first night effect”, which is characterized by an increase in absolute 

sleep latency, as well as for REM sleep and a decrease in sleep efficiency. There may 

also be divergences during the analysis of events, possibly due to different types of 

monitoring (equipment, thermistors and nasal cannulas) or even controversies in the 

definition of hypopneas. And, finally, the variability of sleep conditions each night, 

influenced by diet, level of tiredness, etc. These factors can change the comparability 

of research and clinical results when analyzing the AHI.22 

The improvement in AHI after endoscopic sinus surgery remains a matter 

of divergence. Some studies have shown improvements in this parameter, but these 

were small, non-randomized clinical trials that assessed chronic rhinosinusitis in 

general (with and/or without nasal polyposis in the same sample).20,23,24 

Wu et al20 performed a meta-analysis in which there was a significant 

improvement in AHI. In the meta-analysis performed by Sukato et al,24 which analyzes 

the surgical outcome on sleep quality in patients with CRS (CRScPN and CRSsPN), 

there was a modest improvement in the AHI. In this study, this measure was 

considered only as polysomnographic data and there was no statistically significant 

improvement after ESS, as well as two meta-analyses on the effects of nasal surgery 

that also indicated improvement in subjective criteria, but without significant 

improvement in the AHI.25,26 

Only Nourizadeh et al18 specified the number of patients with OSA and the 

outcome of AIH, but their severity classification was not disclosed. 

In the literature, only limited data on evaluation of oxyhemoglobin saturation 

are available. In the present study, no significant improvement in saturation after the 

surgical procedure was observed. We correlated this with the heterogeneity of the 

patients who underwent the operation. Neither was the use of the oxygen desaturation 

index (ODI) observed in any of the analyzed works. This index is a measure of the 

number of times, by a certain percentage, that saturation decreases per hour, 

regardless of the duration of the event.22 
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The hypothesis of Uzdan et al17 was that sleep disorders among patients 

with CRSwNP might be more related to pathophysiological mediators of the disease 

than to nasal obstruction itself. 

Many studies fail to analyze polysomnographic data when comparing 

treatments due to difficult access to laboratories, high cost and patients' objection to 

performing tests. For the evaluation of respiratory data, the use of home monitoring 

could be an alternative to this problem.27,28 

Regarding sleep architecture, the parameters analyzed were N3 and REM 

stages because they are more related to sleep quality. There are few studies on the 

subject, possibly due to the previously mentioned difficulty in accessing the exam. 

There was no statistically significant difference in relation to stage N3, in agreement 

with the other results. 

Rapid eye movement (REM) sleep occurs during around 20-25% of total 

sleep time among adults, and this form of sleep is important for learning and memory. 

It is a restorative stage that can be impaired by nasal obstruction.29 Significant 

improvement was found in our analysis, although this did not occur in other studies. 

Snoring is a common complaint among patients with nasal obstruction and 

is also related to satisfaction with the quality of sleep after surgery. It can be diagnosed 

through polysomnography, but it is difficult to analyze because it is an annoyance that 

is often of individualized nature and also involves important extra-nasal factors.30,31 In 

our sample, snoring was evaluated using a visual analog scale (i.e. a subjective 

criterion) in a single study,1 and it was not possible to include it in the meta-analysis. 

There are some apps on smartphones that enable monitoring of snoring at home, thus 

making it easier to analyze. However, the number of validated studies on the practical 

use of this app remains limited.32 

For future research, the evaluation of the rate of arousals (arousals), the 

percentage of stage N3 and REM can be considered better metrics in the 

polysomnographic analysis of sleep quality and more objective than snoring.33,34 

OSA is a heterogeneous disease and understanding its underlying reasons 

is critical for deciding on therapeutic approaches. The main pathophysiological causes 

include: compromised or collapsible upper airway, ineffectiveness of the pharyngeal 

dilator muscles, low arousal threshold and hypersensitivity of respiratory control.5 
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Thus, certain subgroups would be more likely to benefit from nasal surgery, 

such as non-obese, positional apnea and mild apnea patients. The identification of this 

phenotype in candidates for surgery could generate more consistent results.35 

The subjective sleep assessment was performed using the Epworth 

Sleepiness Scale (ESS) and the Pittsburgh Sleep Quality Index (PSQI). In relation to 

ESS, the correlation with AHI is still uncertain.36 It was not possible to analyze this 

parameter statistically because we had only one study.1 The PSQI is a self-report 

instrument for evaluating several aspects of sleep, such as: quality, delay, duration, 

efficiency, use of medication, etc. The result regarding improvement of this parameter 

was in agreement with the literature. 

CRSwNP is a recurrent chronic disease and, despite the existence of 

surgical treatment for it, knowledge of its biomolecular mechanism has shown promise 

in the search for more effective treatments and for improvement of patients quality of 

life.37 

Studies of markers for type 2 disease, nasal nitric oxide dosage, 

anatomopathology of the removed polypoid lesions are some of the resources to be 

used for this.9 

Interleukin (IL) 1-b (beta) and tumor necrosis factor alpha (TNF-a) have a 

negative impact on sleep quality. IL-13 inhibits spontaneous sleep and non-REM sleep 

in patients with nasal polyps and has been linked to the etiology of polyposis. 

Moreover, levels of type-1 vascular adhesion molecules are altered in patients with 

sleep apnea, and these molecules are also related to recurrent polyposis.17 Thus, 

patients with CRSwNP present impaired deep sleep and those who have sleep 

disorders and nasal polyps are more prone to recurrence, thereby perpetuating this 

cycle.17 

Use of immunobiological agents, especially those that inhibit the Th-2 

inflammatory response, has been increasingly studied in relation to treatment of 

CRSwNP over recent years and may form a strategy for breaking this cycle. These are 

biological drugs produced from living organisms that target specific molecular 

pathways that are involved in the pathogenesis of inflammatory diseases such as 

asthma.38 

In summary, our meta-analysis provides a study on the effect of endoscopic 

sinus surgery relating to CRSwNP, on sleep quality. Our results showed that there was 

a statistically significant effect, according to two validated sleep instruments (ESS and 
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PSQI), with regard to increasing the percentage of REM sleep. Mild improvement in 

AHI was found. In this way, nasal surgery could contribute to reducing the severity of 

OSA as well as the symptoms of drowsiness. We suggest that further studies be 

carried out with standardization in the participant group from diagnosis (for example, 

through tomographic and endoscopic classifications), in the type of procedure 

performed, in the longest follow-up period and in the analysis of polysomnographic 

parameters such as stage N3, REM and index of awakenings. 

 

Conclusion 

Endoscopic sinus surgery may improve sleep quality and REM sleep duration, but 

there is no improvement in polysomnographic respiratory parameters. 
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Conclusão 

Por fim, constatamos que ainda há escassez de estudos que contemplem dados 

polissonográficos na avaliação do sono após cirurgia endoscópica nasossinusal. 

Nesta análise, houve melhora da qualidade do sono e duração de sono REM, porém 

não houve melhora nos parâmetros respiratórios polissonográficos.  
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