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Abstract
Background
Chronic rhinosinusitis (CRS) is a chronic inflammation of the sinonasal mucosa that is clinically associated
with sinus pressure, nasal congestion, rhinorrhea, and a decreased sense of smell that lasts more than 12
weeks. Endoscopic sinus surgery (ESS) for medically refractory CRS is mainly undergone to improve sinus
function and access to topical medicinal treatments. However, olfactory changes after ESS can be
unpredictable.

Aim
The current study aimed to assess olfactory change patterns after endoscopic sinus surgery in patients with
chronic rhinosinusitis.

Methods
A record-based retrospective study was conducted in Aseer Central Hospital (ACH) ear, nose, and throat
outpatient (ENT OPD) department and Khamis Mushayt General Hospital from August 15, 2021,
to December 15, 2021. Data were collected using pre-structured data extraction sheet to avoid errors. Data
extracted and collected included patients’ biodemographic data, CRS-associated symptoms, and endoscopic
surgery-related data, including duration since surgery, presurgical medications, and duration of surgery.
Also, postsurgical complications were extracted, especially olfactory complications.

Results
A total of 168 patients with chronic rhinosinusitis (CRS) and who had undergone endoscopic sinus surgery
in the Aseer region were included. Patient ages ranged from 10 to 61 years, with a mean age of 39.8 ± 12.4
years old. Regarding the associated symptoms and complaints of the study patients, 110 (65.5%) complained
of sinusitis, and 86 (51.2%) had allergic RS. The postsurgical complications of patients with CRS who had
undergone endoscopic sinus surgery were olfactory dysfunction (OD) in 32 (19%), no complications in 115
(68.55%), and other nonspecific complications, such as headache, drowsiness, nose dryness, and bleeding, in
21 (12.55%). Also, 71 (42.3%) reported that they hardly perceive the fragrance in perfumeries.

Conclusion
In conclusion, olfactory impairment is a frequent clinical presentation in patients with CRS. In this study,
olfactory dysfunction was improved, except among nearly one out of each five patients after ESS. Olfactory
dysfunction was more among patients who had undergone recent surgery and those with chronic
rhinosinusitis with nasal polyps (CRSwNP). Also, among patients who reported no complications, olfactory
function did not return to normal in most patients as they hardly perceive fragrance.
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Introduction
Chronic rhinosinusitis (CRS) is a chronic inflammation of the sinonasal mucosa that is clinically associated
with sinus pressure, nasal congestion, rhinorrhea, and a decreased sense of smell that lasts more than 12
weeks. CRS is classified into two major groups based on whether nasal polyps are present (chronic
rhinosinusitis with nasal polyps (CRSwNP)) or absent (chronic rhinosinusitis without nasal polyps
(CRSsNP)) [1].

Olfactory dysfunction (OD) among patients with chronic rhinosinusitis (CRS) is frequent, with prevalence
varying from 48% to 83% based on how olfactory dysfunction is demarcated [1-4]. Medical treatment
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improves olfactory dysfunction in CRS, although failed medical therapy for CRS necessitates undergoing
endoscopic sinus surgery (ESS) [5]. It is known that surgical intervention includes removing obstructing
polyps and mucosa, restoring normal airflow, and improving the inflammatory response, which all should
restore olfactory function [6].

In spite of the high prevalence of olfactory dysfunction in CRS patients with its negative impact on the
quality of life (QOL) and disease severity, olfaction is understudied within the larger rhinosinusitis
population [7]. Worldwide, CRS is the main cause of olfactory dysfunction detected nearly in one of every
eight adults in the United States [4]. Annually, more than 250,000 persons undergo endoscopic sinus surgery
for CRS in the United States [8]. Recently, the literature reported that the majority of patients may report
symptomatic improvement after endoscopic sinus surgery, which may scatter over time [9,10]. Most of these
studies are based mainly on retrospective approaches, subjective meanings of patient “improvement” after
surgery, secondary analyses, and/or a five-year maximum time frame for prospectively collected long-term
follow-up results [11,12].

Endoscopic sinus surgery (ESS) for medically refractory CRS is mainly undergone to improve sinus function
and access to topical medicinal treatments. However, olfactory changes after ESS can be unpredictable [13].
Although it is expected that olfactory dysfunction in chronic sinusitis will be back to normal after surgical
treatment, with endoscopic sinus surgery and long-term medical therapy, a significant number of patients
remain anosmic. Several publications have recognized clinically this type of olfactory impairment. However,
the pathophysiology of this disease is yet unknown [14]. The current study aimed to assess olfactory change
patterns after endoscopic sinus surgery in patients with chronic rhinosinusitis using the Self-reported Mini
Olfactory Questionnaire.

Materials And Methods
A record-based retrospective study was conducted in Aseer Central Hospital (ACH) ear, nose, and throat
outpatient (ENT OPD) department and Khamis Mushayt General Hospital from August 15, 2021, to
December 15, 2021. Data were collected using pre-structured data extraction sheet to avoid errors. Adult
and adolescent patients with chronic rhinosinusitis who had undergone endoscopic sinus surgery were
included. Adult or adolescent patients with olfactory changes not secondary to CRS and others with CRS
who have not undergone endoscopic sinus surgery were excluded. Data extracted and collected included the
patients’ biodemographic data, CRS-associated symptoms, and endoscopic surgery-related data, including
duration since surgery, presurgical medications, and duration of surgery. Also, postsurgical complications
were extracted, especially olfactory complications.

Data analysis
After data were extracted, it was revised, coded, and input into the statistical software SPSS version 22 (IBM
Corp., Armonk, NY, USA). All statistical analyses were done using two-tailed tests. A p-value of less than
0.05 was statistically significant. Descriptive analysis based on the frequency and percent distribution was
done for all variables, including the patients’ sociodemographic data, medical history, ENT-related
symptoms, duration of having CRS, medications, surgery-related data, and postsurgical complications,
including olfactory dysfunction. The distribution of patients’ postsurgical complications by their bio-clinical
data and surgery history was tested using the Pearson chi-square test and the exact probability test for small
frequency distributions.

Results
A total of 168 patients with chronic rhinosinusitis (CRS) and who had undergone endoscopic sinus surgery
in the Aseer region were included. Patient ages ranged from 10 to 61 years, with a mean age of 39.8 ± 12.4
years old. A total of 95 (56.5%) patients are males, and 120 (71.4%) were working or students. As for
education, 23 (13.75%) had below the secondary level of education, and 108 (64.3%) had a university level of
education or above. Additionally, 131 (78%) were married, and 160 (95.25%) were Saudi. Smoking or heavy
exposure to smoke was reported in 29 (17.3%), and only two (1.2%) were alcohol users. A total of 25 (14.9%)
patients were diabetic, 11 (6.55%) had depressive symptoms, and 111 (66.1%) had no other comorbidities
(Table 1).
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Biodemographic data Number %

Age in years   

<30 32 19%

30-39 54 32.1%

40-49 56 33.3%

50+ 26 15.5%

Gender   

Male 95 56.5%

Female 73 43.5%

Work   

Not working 48 28.6%

Working 120 71.4%

Education   

Below secondary 23 13.7%

Secondary 37 22%

University/above 108 64.3%

Marital status   

Single 29 17.3%

Married 131 78%

Divorced/widow 8 4.8%

Nationality   

Saudi 160 95.2%

Non-Saudi 8 4.8%

Smoker or heavily exposed to smoke   

Yes 29 17.3%

No 139 82.7%

Are you an alcohol user (currently)?   

Yes 2 1.2%

No 166 98.8%

Other comorbidities   

None 111 66.1%

DM 25 14.9%

HTN 8 4.8%

Depression disorder 11 6.5%

Others 13 7.7%

TABLE 1: Biodemographic data of patients with chronic rhinosinusitis in the Aseer region of
Saudi Arabia
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A total of 110 (65.5%) complained of sinusitis, 86 (51.2%) had allergic RS, 43 (25.6%) complained of
inflammation of the nose, 43 (25.6%) had deviated nasal septum, and 13 (7.7%) complained of enlarged
nasal turbinates (Figure 1).

FIGURE 1: Associated symptoms and complaints among the study
patients

A total of 104 (61.9%) patients complained of CRS for more than one year, 81 (48.2%) were diagnosed with
nasal polyposis (CRSwNP), and 78 (46.4%) had been diagnosed with asthma or allergy. Steroid intake was
reported in 35 (20.8%) patients. As for surgery, 11 patients (6.5%) underwent endoscopic sinus surgery six
months ago, 31 (18.5%) underwent surgery for 1-5 years, and 121 (72%) underwent surgery for more than five
years (Table 2).
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Clinical and surgery data Number %

Duration of RS   

<1 year 64 38.1%

>1 year 104 61.9%

Have you ever been diagnosed with nasal polyposis (CRSwNP)?   

Yes 81 48.2%

No 87 51.8%

Have you ever been diagnosed with asthma or allergy?   

Yes 78 46.4%

No 90 53.6%

Do you depend on oral steroids?   

Yes 35 20.8%

No 133 79.2%

Duration since endoscopic sinus surgery   

<6 months 11 6.5%

6 months-1 year 5 3%

1-5 years 31 18.5%

> 5 years 121 72%

TABLE 2: Clinical and surgery data regarding CRS among the study patients

Regarding postsurgical complications, 32 (19%) patients experienced olfactory dysfunction after endoscopic
sinus surgery, 115 (68.55%) had no complications, and 21 (12.55%) had other nonspecific complications,
such as headache, drowsiness, nose dryness, and bleeding. Also, 71 (42.3%) reported that they hardly
perceive the fragrance in perfumeries.

Complications Number %

Postsurgical complications   

None 115 68.5%

Loss of olfactory function 32 19%

Others 21 12.5%

Hardly perceive the fragrance in perfumeries   

Yes 71 42.3%

No 97 57.7%

TABLE 3: Postsurgical complications among the patients with CRS who had undergone
endoscopic sinus surgery

Olfactory dysfunction was detected among 23.2% of male patients compared to 13.7% of females (p = 0.049).
Also, 24% of patients with CRS for more than one year experienced postsurgical olfactory dysfunction versus
10.9% of those who had the disease for less than one year (p = 0.020). Postsurgical olfactory dysfunction was
reported among 29.6% of patients who had CRSwNP in comparison to 9.2% of others without (p = 0.002).
Also, 37.1% of the patients who received steroids had postsurgical olfactory dysfunction versus 14.3% of
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others who did not (p = 0.007). Additionally, postsurgical olfactory dysfunction was detected among 40% of
patients who had undergone surgery for six months to one year compared to 14.9% of those who underwent
the surgery for more than five years (p = 0.005) (Table 4).

Factors

Postsurgical complications

p-valueNone
Loss of olfactory
function

Others

Number % Number % Number %

Age in years       

0.565$

<30 21 65.6% 6 18.8% 5 15.6%

30-39 34 63% 14 25.9% 6 11.1%

40-49 43 76.8% 6 10.7% 7 12.5%

50+ 17 65.4% 6 23.1% 3 11.5%

Gender       

0.049*Male 58 61.1% 22 23.2% 15 15.8%

Female 57 78.1% 10 13.7% 6 8.2%

Work       

0.330Not working 32 66.7% 12 25% 4 8.3%

Working 83 69.2% 20 16.7% 17 14.2%

Education       

0.171$
Below secondary 15 65.2% 3 13% 5 21.7%

Secondary 21 56.8% 9 24.3% 7 18.9%

University/above 79 73.1% 20 18.5% 9 8.3%

Smoker or heavily exposed to smoke       

0.349Yes 21 72.4% 3 10.3% 5 17.2%

No 94 67.6% 29 20.9% 16 11.5%

Are you an alcohol user (currently)?       

0.251$Yes 1 50% 0 0% 1 50%

No 114 68.7% 32 19.3% 20 12%

Other comorbidities       

0.628$

None 75 67.6% 21 18.9% 15 13.5%

DM 18 72% 5 20% 2 8%

HTN 6 75% 1 12.5% 1 12.5%

Depression disorder 5 45.5% 3 27.3% 3 27.3%

Others 11 84.6% 2 15.4% 0 0%

Duration of RS       

0.020*<1 year 52 81.3% 7 10.9% 5 7.8%

>1 year 63 60.6% 25 24% 16 15.4%

Have you ever been diagnosed with nasal polyposis
(CRSwNP)?

      

0.002*Yes 46 56.8% 24 29.6% 11 13.6%
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No 69 79.3% 8 9.2% 10 11.5%

Have you ever been diagnosed with asthma or allergy?       

0.437Yes 50 64.1% 18 23.1% 10 12.8%

No 65 72.2% 14 15.6% 11 12.2%

Do you depend on oral steroids?       

0.007*Yes 20 57.1% 13 37.1% 2 5.7%

No 95 71.4% 19 14.3% 19 14.3%

Duration since endoscopic sinus surgery       

0.005*$

<6 months 6 54.5% 3 27.3% 2 18.2%

6 months-1 year 3 60% 2 40% 0 0%

1-5 years 13 41.9% 9 29% 9 29%

>5 years 93 76.9% 18 14.9% 10 8.3%

TABLE 4: Distribution of postsurgical olfactory dysfunction by patient bio-clinical data
P: Pearson X2 test, $: exact probability test, *: p < 0.05 (significant)

Discussion
The current study aimed to assess olfactory dysfunction after endoscopic sinus surgery among patients with
CRS in the Aseer region of Saudi Arabia.

Olfactory dysfunction (OD) in CRS is mainly due to mucosal inflammation, which can harm olfaction by
physically obstructing airflow and odorant transfer to an otherwise unaffected olfactory epithelium, whether
it induces mucosal swelling or polyp formation [15]. On the other hand, inflammation-mediated damage to
the olfactory epithelium may affect olfaction directly [16].

The study showed that two-thirds of the patients who had undergone ESS had no postsurgical
complications such as loss of olfactory function, visual loss, spinal fluid leak, and bleeding.

Loss of olfactory function was reported postoperatively among about one-fifth of the patients (19%), which
means that one out of each five has olfactory dysfunction. Also, a bit less than half of the patients (42.3%)
hardly perceive the fragrance of perfumeries. Olfactory dysfunction was significantly higher among male
patients, those with CRS for more than one year due to chronically inflamed mucosa, and patients with nasal
polyps because inflamed mucosa obstructs the sinuses’ capacity to drain and nasal polyps obstruct the nasal
channel; both of these conditions contribute to a loss of smell. Also, patients who were on steroids before
surgery experienced postsurgical olfactory dysfunction and others with recent surgery.

The literature supporting olfactory enhancement after ESS is contradictory. Improvements reported
range from 25% to 100%, with others reporting no change or even dysfunction [17-21]. This inconsistency
may be a result of variabilities in olfactory outcomes, subjective versus objective assessment, study
population, definitions of improvement, duration of patient’s follow-up, or preoperative olfactory status. As
such, advising patients on postoperative smell recovery is increasingly difficult. Kohli et al. [22] reported
that olfactory measures among patients after endoscopic sinus surgery showed significant improvement in
mixed CRS patients (those with and without polyps). Chronic rhinosinusitis mixed patients demonstrated
nonsignificant improvements via Sniffin’ Sticks threshold and Brief Smell Identification Test. When
separated, polyp patients and dysosmic patients experienced the highest levels of olfactory improvement.
Polyp patients improved by 7.87 on the 40-item Smell Identification Test. Also, Delank et al. [2] found that
80% of the hyposmic patients complained of an isolated reduction of their ability to discriminate odors.
Postoperative improvements were reported in 70%. About 25% achieved normosmia postoperatively among
the hyposmic patients, but only in 5% of the anosmic patients. Mohanty [23] estimated that olfactory scores
in anosmic patients significantly improved after ESS at a three-month follow-up. Only a few hyposmic
patients improved after surgery, and others did not show any change. Among normosmic patients, 80%
showed no change after surgery, whereas 20% became hyposmic postoperatively. None of the normosmic
patients became anosmic after surgery.

Finally, we obtained the patient data from two major hospitals in the Aseer region, and due to the difficulties
in contacting patients, we had an insufficient sample size that does not represent the whole population of
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the Aseer region. We recommend more research be done in this field to achieve the optimal sample size that
will represent the whole population of the Aseer region.

Conclusions
In conclusion, olfactory impairment is a frequent clinical presentation in patients with CRS. In this study,
olfactory dysfunction was improved, except among nearly one out of each five patients after ESS. Olfactory
dysfunction was more among patients who had undergone recent surgery and those with CRSwNP. Also,
among patients who reported no complications, olfactory function did not return to normal in most patients
as they hardly perceive fragrance. Olfactory impairment is important patient safety and quality of life issue
for patients with CRS and one that requires continued research. Large-scale studies are recommended taking
into consideration the initial complaint, medical conditions, duration of follow-up, and severity of CRS to
precisely assess post-endoscopic surgery olfactory dysfunctions.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. The Ministry of Health -
Asser Regional Committee for Research Ethics issued approval REC-19-07-2021. Dear Dr. Abdullah Musleh
Al Shahrani, I am very pleased to inform you that your abovementioned research proposal was discussed and
approved. You are now granted to conduct your study given that there is no risk to the participants and no
disclosure of their identity. As the principal investigator, you are requested to follow and comply with the
rules and regulations of the Kingdom of Saudi Arabia and research-related policies and procedures issued by
the national authority. In the case of making any changes to your research proposal, you must submit the
modified proposal before conducting the project. If you did not complete your research in one year, you
should submit a new request before one month of the expiry of this approval. During conducting the
research, you must update the Research Ethics Committee (REC) about the progress of the project every six
months and submit a copy of the research when completed. For future communication, you can use the
above REC number for any further queries or clarification. Thank you, Dr. Yahia Mater Alkhaldi Chairman of
Research Ethicance General Directorate of Heh Alla-Aseer Region Email: Rec-Aseeramoh.gov.sa. Animal
subjects: All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from any
organization for the submitted work. Financial relationships: All authors have declared that they have no
financial relationships at present or within the previous three years with any organizations that might have
an interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Stevens WW, Lee RJ, Schleimer RP, Cohen NA: Chronic rhinosinusitis pathogenesis . J Allergy Clin Immunol.

2015, 136:1442-53. 10.1016/j.jaci.2015.10.009
2. Delank KW, Stoll W: Olfactory function after functional endoscopic sinus surgery for chronic sinusitis .

Rhinology. 1998, 36:15-9.
3. Litvack JR, Mace J, Smith TL: Does olfactory function improve after endoscopic sinus surgery? . Otolaryngol

Head Neck Surg. 2009, 140:312-9. 10.1016/j.otohns.2008.12.006
4. Kohli P, Naik AN, Harruff EE, Nguyen SA, Schlosser RJ, Soler ZM: The prevalence of olfactory dysfunction in

chronic rhinosinusitis. Laryngoscope. 2017, 127:309-20. 10.1002/lary.26316
5. Banglawala SM, Oyer SL, Lohia S, Psaltis AJ, Soler ZM, Schlosser RJ: Olfactory outcomes in chronic

rhinosinusitis with nasal polyposis after medical treatments: a systematic review and meta-analysis. Int
Forum Allergy Rhinol. 2014, 4:986-94. 10.1002/alr.21373

6. Briner HR, Jones N, Simmen D: Olfaction after endoscopic sinus surgery: long-term results . Rhinology.
2012, 50:178-84. 10.4193/Rhino11.213

7. Alt JA, Mace JC, Buniel MC, Soler ZM, Smith TL: Predictors of olfactory dysfunction in rhinosinusitis using
the brief smell identification test. Laryngoscope. 2014, 124:E259-66. 10.1002/lary.24587

8. Zhang L, Zhang Y, Gao Y, Wang K, Lou H, Meng Y, Wang C: Long-term outcomes of different endoscopic
sinus surgery in recurrent chronic rhinosinusitis with nasal polyps and asthma. Rhinology. 2020, 58:126-35.
10.4193/Rhin19.184

9. Simmonds JC, Paz-Lansberg M, Scangas G, Metson R: Endoscopic sinus surgery for chronic rhinosinusitis:
22-item Sino-Nasal Outcome Test 5-year results. Int Forum Allergy Rhinol. 2022, 12:257-65.
10.1002/alr.22886

10. Hopkins C, Slack R, Lund V, Brown P, Copley L, Browne J: Long-term outcomes from the English national
comparative audit of surgery for nasal polyposis and chronic rhinosinusitis. Laryngoscope. 2009, 119:2459-
65. 10.1002/lary.20653

11. Fetta M, Tsilis NS, Segas JV, Nikolopoulos TP, Vlastarakos PV: Functional endoscopic sinus surgery
improves the quality of life in children suffering from chronic rhinosinusitis with nasal polyps. Int J Pediatr
Otorhinolaryngol. 2017, 100:145-8. 10.1016/j.ijporl.2017.06.007

12. Alanin MC, Hopkins C: Effect of functional endoscopic sinus surgery on outcomes in chronic rhinosinusitis  .
Curr Allergy Asthma Rep. 2020, 20:27. 10.1007/s11882-020-00932-6

13. Haxel BR: Recovery of olfaction after sinus surgery for chronic rhinosinusitis: a review . Laryngoscope. 2019,
129:1053-9. 10.1002/lary.27764

2022 Musleh et al. Cureus 14(4): e24597. DOI 10.7759/cureus.24597 8 of 9

https://dx.doi.org/10.1016/j.jaci.2015.10.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jaci.2015.10.009?utm_medium=email&utm_source=transaction
https://www.rhinologyjournal.com/Abstract.php?id=210&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.otohns.2008.12.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.otohns.2008.12.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/lary.26316?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/lary.26316?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/alr.21373?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/alr.21373?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4193/Rhino11.213?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4193/Rhino11.213?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/lary.24587?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/lary.24587?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4193/Rhin19.184?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4193/Rhin19.184?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/alr.22886?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/alr.22886?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/lary.20653?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/lary.20653?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijporl.2017.06.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijporl.2017.06.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11882-020-00932-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s11882-020-00932-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/lary.27764?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/lary.27764?utm_medium=email&utm_source=transaction


14. Lee SH, Lim HH, Lee HM, Park HJ, Choi JO: Olfactory mucosal findings in patients with persistent anosmia
after endoscopic sinus surgery. Ann Otol Rhinol Laryngol. 2000, 109:720-5. 10.1177/000348940010900804

15. Ahmed OG, Rowan NR: Olfactory dysfunction and chronic rhinosinusitis . Immunol Allergy Clin North Am.
2020, 40:223-32. 10.1016/j.iac.2019.12.013

16. Litvack JR, Fong K, Mace J, James KE, Smith TL: Predictors of olfactory dysfunction in patients with chronic
rhinosinusitis. Laryngoscope. 2008, 118:2225-30. 10.1097/MLG.0b013e318184e216

17. Bhandarkar ND, Mace JC, Smith TL: The impact of osteitis on disease severity measures and quality of life
outcomes in chronic rhinosinusitis. Int Forum Allergy Rhinol. 2011, 1:372-8. 10.1002/alr.20068

18. DeConde AS, Mace JC, Alt JA, Soler ZM, Orlandi RR, Smith TL: Investigation of change in cardinal
symptoms of chronic rhinosinusitis after surgical or ongoing medical management. Int Forum Allergy
Rhinol. 2015, 5:36-45. 10.1002/alr.21410

19. Bunzen DL, Campos A, Leão FS, Morais A, Sperandio F, Caldas Neto S: Efficacy of functional endoscopic
sinus surgery for symptoms in chronic rhinosinusitis with or without polyposis. Braz J Otorhinolaryngol.
2006, 72:242-6. 10.1016/s1808-8694(15)30062-8

20. Farag AA, Deal AM, McKinney KA, Thorp BD, Senior BA, Ebert CS Jr, Zanation AM: Single-blind randomized
controlled trial of surfactant vs hypertonic saline irrigation following endoscopic endonasal surgery. Int
Forum Allergy Rhinol. 2013, 3:276-80. 10.1002/alr.21116

21. Pade J, Hummel T: Olfactory function following nasal surgery . Laryngoscope. 2008, 118:1260-4.
10.1097/MLG.0b013e318170b5cb

22. Kohli P, Naik AN, Farhood Z, Ong AA, Nguyen SA, Soler ZM, Schlosser RJ: Olfactory outcomes after
endoscopic sinus surgery for chronic rhinosinusitis: a meta-analysis. Otolaryngol Head Neck Surg. 2016,
155:936-48. 10.1177/0194599816664879

23. Mohanty S: Effect of endoscopic sinus surgery on olfaction: a prospective analysis . Clin Rhinol. 2016, 9:115-
9. 10.5005/jp-journals-10013-1283

2022 Musleh et al. Cureus 14(4): e24597. DOI 10.7759/cureus.24597 9 of 9

https://dx.doi.org/10.1177/000348940010900804?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/000348940010900804?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.iac.2019.12.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.iac.2019.12.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MLG.0b013e318184e216?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MLG.0b013e318184e216?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/alr.20068?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/alr.20068?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/alr.21410?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/alr.21410?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s1808-8694(15)30062-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s1808-8694(15)30062-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/alr.21116?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/alr.21116?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MLG.0b013e318170b5cb?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MLG.0b013e318170b5cb?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0194599816664879?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0194599816664879?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5005/jp-journals-10013-1283?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5005/jp-journals-10013-1283?utm_medium=email&utm_source=transaction

	Olfactory Change Pattern After Endoscopic Sinus Surgery in Chronic Rhinosinusitis Patients
	Abstract
	Background
	Aim
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Data analysis

	Results
	TABLE 1: Biodemographic data of patients with chronic rhinosinusitis in the Aseer region of Saudi Arabia
	FIGURE 1: Associated symptoms and complaints among the study patients
	TABLE 2: Clinical and surgery data regarding CRS among the study patients
	TABLE 3: Postsurgical complications among the patients with CRS who had undergone endoscopic sinus surgery
	TABLE 4: Distribution of postsurgical olfactory dysfunction by patient bio-clinical data

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


