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          Abstract 
Background: Chronic rhinosinusitis (CRS) is often diagnosed based on 

clinical features. Assurance in this context is based on the finding of 

inflammatory features during nasal endoscopy and computed tomography 

(CT) scans of the paranasal sinuses. While a CT scan is considered the most 

reliable method, research has shown that nasal endoscopy is also valuable and 

can sometimes provide additional information to supplement the CT scan in 

diagnosing CRS. 

Objective: The study goal was to demonstrate the comparative reliability of 

nasal endoscopy and computed tomography scans in diagnosing chronic 

rhinosinusitis in adult patients treated at Baqubah Teaching Hospital. 

Patients and Methods: The study sample consisted of consecutive adult 

participants clinically diagnosed with chronic rhinosinusitis. Patients who had 

a computed tomography scan of the paranasal sinuses and a nasal endoscopy 

during three months were the subjects of this investigation; the outcomes were 

linked. 

Results: Study results exhibit that the most prevalent symptoms seen in the study 

participants were nasal discharge and nasal obstruction, reported by 95% and 90%, 

respectively; the most prevailing observation during nasal endoscopy was middle 

meatus purulent discharge, noticed in 58% of the patients. Maxillary sinus was most 

often affected, seen in 65% of the patients on a CT scan, and 40% had obstruction of 

the osteomeatal complex on CT imaging. The nasal endoscopy had a sensitivity of 

73.3%, specificity of 85.3%, positive predictive value of 92.7%, and negative 

predictive value of 55.8%. The research also found no significant differences in 

positive predictive value (PPV) between nasal endoscopy and CT scan. In contrast, 

the sensitivity of nasal endoscopy was significantly greater than that of CT scan. 
Conclusion: The study found that nasal endoscopic findings for patients with 

positive clinical features were purulent (cream-colored) discharge and middle 

meatus polyps, which is sufficient for diagnosing chronic rhinosinusitis; the 

study showed that Nasal endoscopy is almost as accurate as CT scans and CT 

scan findings are well correlates with sinus endoscopy, due to its precision, 

cheap cost, and radiation dosage. 
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      Introduction 

Chronic rhinosinusitis (CRS) is one of the most 

common chronic health conditions, and its incidence 

is increasing worldwide. CRS affects about 1 in 7 

adults in the US population (prevalence rate of 

12.5%). CRS significantly reduces the patients’ 

quality of life and causes functional and emotional 

impairment Various conditions contribute to the 

pathophysiology of CRS. The etiology of CRS may be 

inflammatory, such as viral, bacterial, and fungal 

infections, allergy and asthma, and polyposis, or 

noninflammatory, such as neural dysfunction, 

nociceptive dysfunction, and gastroesophageal reflux 

(1). The Chronic rhinosinusitis (CRS) is distinguished 

by continuous inflammation of the mucous 

membranes of the nose and paranasal sinuses, lasting 

for 12 weeks or more (2), Due to its high sensitivity 

and specificity, standard computed tomography (CT) 

scanning is the gold standard method for CRS 

diagnosis, Despite the high accuracy of conventional 

CT scanning, its high costs and high radiation doses 

have limited its application (1). Endoscopy of the 

paranasal sinuses allows the observation of anatomical 

areas and the evaluation of sino nasal lesions and their 

relationship with endonasal structures. Diagnostic 

sinus endoscopy is an invasive and costly method for 

the assessment of CRS that needs local or general 

anesthesia. In addition, it cannot be applied to all 

patients, may be difficult or impossible in children, 

and may be associated with severe complications. 

Regarding these limitations, finding an alternative 

diagnostic modality is beneficial (1). The diagnostic 

criteria for chronic rhinosinusitis (CRS) submitted by 

(AAO)– (HNS) Foundation depend on the existence 

of profitable clinical characteristics, as well as 

evidence of inflammation noticed during paranasal 

sinuses CT scan and nasal endoscopy (1, 3). The 

primary and secondary CRS symptoms were 

minimized to less than five distinguishable symptoms, 

and inflammation of the middle meatus was formed in 

the diagnostic criteria for CRS to improve diagnosis 

accuracy via objective data (1, 4) A duration of 12 or 

more needs to exhibit more than two manifestations, 

such as mucopurulent drainage, nasal blockage, pain-

pressure-fullness of the Face, and hyposmia (1, 5). 

A nasal endoscopy is inspected by illuminating and 

magnifying the nasal cavity, meatus, and nasopharynx 

(6, 7), yet a CT scan delivers specific and vast details 

on the inside architecture of the nose and sinuses and  

 

any current abnormalities or illnesses. Divergent 

results have been reported concerning the link 

between the finding of nasal endoscopy and CT 

scan of the sinus in persons with chronic 

rhinosinusitis (CRS). (8, 9). Finding out how 

nasal endoscopy stacks up against CT scans in 

our setting in terms of sensitivity, specificity, 

(PPV), (and NPV) is crucial from an economic 

viewpoint for our patients. Specially for patients 

with restricted finances, the results will help 

direct the selection of study in CRS patients. 

Consequently, various research was achieved to 

evaluate endoscopy accuracy corresponding to 

CT scans for diagnosing CRS (4, 10, 11). Studies 

have demonstrated that nasal endoscopy 

improves the accuracy of diagnosing chronic 

rhinosinusitis (CRS) in individuals who fulfill the 

symptom criteria outlined in the 

recommendations. Diagnostic nasal endoscopy 

permits lessening the demand for CT scans, 

lowering costs, and minimizing radiation 

exposure (12). Previous studies have not shown a 

relation between endoscopy and CT scan 

accuracy in diagnosing CRS among Iraqi society, 

especially patients from Baqubah City. Our study 

explores this correlation between endoscopy and 

CT scans as diagnostic tools for CRS, in 

particular, Baqubah City patients. 

       Patients and Methods 

       Study population 

The investigation was performed in the (ENT) 

Department outpatient clinic at Baqubah 

Teaching Hospital, located in the Diyala 

government, Iraq. It was a prospective study.  

We chose 100 adults at random from a pool of 

134 cases; individuals with a clinical diagnosis of 

CRS and a terminated permission form were 

Participants aged 18 to 63. The enrollment period 

was three months, from October 2023 to January 

2024. Participants had CT scans and nasal 

endoscopies of the paranasal sinuses as part of the 

research. Chronic rhinosinusitis (CRS) diagnosis 

was confined to utilizing the clinical practice 

guidelines for adult rhinosinusitis patients 

authorized by (AAO–HNSF). (Table 1) (1).  
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Patient data, medical history, and physical 

examination outcomes were acquired by employing a 

standardized questionnaire.   

Excluded criteria 

People under the age of 18, patients with (who had 

sino nasal surgery, sino nasal tumor, 

immunocompromised, cystic fibrosis, and who 

refused to give consent). They were removed from the 

sample population. Participants could not receive a CT 

scan of the paranasal sinuses simultaneously with a 

nasal endoscopy or if there was more than a three-

month gap between the two procedures. 

       Investigation 

A Senior Resident Doctor performed a nasal 

endoscopy in the clinic employing a zero-degree and 

thirty-degree Medtronic 4-millimeter rigid endoscope 

while the patient was under topical anesthesia. Disc 

documentation of endoscopic findings was done. An 

Otorhinolaryngology specialist assessed and 

estimated a grade to this. The expected notable 

observations showed purulent discharge (creamy 

color), meatal or ethmoidal mucosal edema, and 

polyps in the middle meatal region or nasal cavity. 

After twelve weeks of the nasal endoscopy, a CT scan 

of the paranasal sinuses was performed. A consultant 

radiologist documented this data. The important 

predicted findings possessed sinus mucosal 

thickening, sinus opacification (OMC) obstruction, 

and polyps. Manifestation of polyps possesses 

thickening of bone trabeculae, spherical lumps within 

the nasal cavity, an enlarged sinus or parts of the nasal 

cavity, and enlarged sinus ostia. The thickening of two 

or more sinus walls was employed to demonstrate 

mucosal thickening of the sinus, whereas sinus 

opacification was indicated as partial or complete 

opacification. Right or left pansinusitis involves all 

four sinuses on one side. Bilateral pansinusitis 

concerns all four sinuses on both sides. Sinus 

opacification was categorized as entire or partial. The 

Philips Brilliance 64-slice CT employed in this 

investigation was a 2007 model—hospital CT scan  

 

machine. Coronal, sagittal, and axial images were 

taken utilizing 2 mm incisions. 

       Ethical approval 

The University approved the study of Diyala's 

Baqubah medical faculty.   The data for the 

questionnaire was obtained with the patient's 

permission. (Document no. 2024ALS841). 

Statistical analysis 

The data were scrutinized employing IBM 

version 23 of (SPSS). The numeric variables, 

standard deviation, and standard error were 

estimated (P ≤ 0.05). Nasal endoscopy 

corresponded to paranasal sinus CT images. 

Nasal endoscopy sensitivity, specificity, PPV, 

and NPV were compared to CT scan findings 

table 1. (13, 14). 
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Table (1): Criteria for CRS diagnosis seen in   Nasal Endoscopic or CT scans the Purulent middle meatus/anterior 

ethmoid mucus can see in Nasal Endoscopic, the Paranasal sinus inflammation more Diagnoses by CT, SCAN 

 

 

 

 

 

 

 

 

       Results 

One hundred thirty-four adult patients were 

recognized with chronic rhinosinusitis (CRS) over a 

three-month study course spanning from October 

2023 to January 2024 in the outpatient unit of (ENT) 

clinic. One hundred individuals were consecutively 

recruited in the experiment. Out of all the patients, 

74.6% were qualified for the trial, while the 

remaining 25.3% were  

 

 

disqualified because they could not have both nasal 

endoscopy and CT scan within a 3-month; the study 

included individuals aged 18 to 65, with 41% being 

male and 59% being female. Individuals between the 

ages of 25 and 44 comprised 53% of the total 

population. Patients' CRS symptoms and frequencies 

are shown in Table (2). 

 

Table (2): Diagnostic criteria for chronic rhinosinusitis in the study population. Show the rhinorrhea occur 

in 95 % ,he of study population  and nasal obstruction occur in 90%  the headache pressure, Pain,fullness of 

the face hyposmia/anosmia ,  excessive sneezing occur in 65%,50%45%,44% respectively 

  

Diagnostic characteristics of CRS Patients number 

Rhinorrhea 95 

nasal obstruction 90 

headache 65 

pressure, Pain, the fullness of the face 50 

hyposmia/anosmia 45 

excessive sneezing 44 

nose, throat, and ear itching 42 

cough 34 

epistaxis 32 

halitosis 30 

dental pain 17 

SD 20.437 

SE 6.463 

P- value 0.0001* 

* Significant (P ≤ 0.05)/ n=100 

 Findings  

Manifestation Nasal Endoscopic  CT scan  

Front/back nasal 
mucopurulent drainage, 

Congestion/obstructed nose, 
Face pain/pressure/fullness, 

hyposmia 

Purulent middle 
meatus/anterior ethmoid 

mucus/edema, Nasal/middle 
meatus polyps 

Paranasal sinus inflammation 

Two or more symptoms and signs, together with one or more inflammatory abnormalities on 
endoscopic or CT scans, must be present for 12 weeks in order to diagnose CRS. 
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Purulent (cream-colored) middle meatus discharge was 

the most prevalent symptom on nasal endoscopy 

(58%). Subjects had 39% middle meatal edema and      

30% nasal     polyps. table (3). 

 

   
Table (3): Nasal endoscopy findings indicate middle meatal discharge at 58%, middle meatal mucosal edema at 39%, 

and nasal polyps at 30%. 

        

 

 

 

 

 

 

 

 

 

 

On the other side, CT scan findings demonstrated, 

Middle meatal oedema was (27 %), and nasal 

polyps were (20 %), Obstruction of osteomeatal 

complex was  

 

 

 

(40 %), sinuses Anatomic variations was (43 %) 

and Sinuses inflammation was (83 %) were noted 

of the subjects. table (4) 

 

Table (4): nasal CT scan finding Middle meatal mucosal edema was observed in 27% of cases. Obstruction 

of the osteomeatal complex was noted in 40% of cases. Nasal polyps were present in 20% of cases. Sinus 

inflammation was detected in 83% of cases. - Anatomic variations were identified in 43% of cases. 

 

 

 

 

 

 

 

 

 

The maxillary sinus had the highest prevalence of 

inflammation among the 65 individuals. In 30 

individuals, the Sphenoid sinus was the least 

affected. Mucosal thickening was predominantly 

observed in the maxillary sinus, affecting 55 

patients. Conversely, the Sphenoid sinus showed 

the least amount of mucosal thickening, affecting 

only 16 patients. On the other hand, opacification 

was mostly observed in the maxillary sinus, 

affecting 42 patients. The Sphenoid sinus had less  

 

 

opacification, observed in 18 patients. Based on CT 

scan findings related to sinus morphology, the most 

commonly affected sinus is the maxillary sinus, 

with 65% of cases showing involvement. This 

includes 42% with sinus opacification and 55% 

with mucosal thickening. The ethmoid sinus is 

affected in 53% of cases, with 25% showing sinus 

opacification and 30% showing mucosal 

thickening. The frontal sinus is involved in 30% of 

cases, with 20% exhibiting sinus opacification and  

Nasal endoscopy findings Patients number 

Middle meatal discharge 58 

Middle meatal mucosal oedema 39 

Nasal Polyps 30 

SD 6.364 

SE 4.500 

P- value 0.083  

* Significant (P ≤ 0.05)/ n=100 

Sinus pathology identified by computed tomography Patients number 

Middle meatal mucosal edema 27 

Obstruction of osteomeatal complex 40 

Nasal Polyps 20 

Sinuses inflammation 83 

Anatomic variations 43 

SD 26.382 

SE 13.194 

P- value 0.039* 

* Significant (P ≤ 0.05) 
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10% showing mucosal thickening. The sphenoid 

sinus is affected in 25% of cases, with 15% showing 

sinus opacification and 10% showing mucosal 

thickening. In cases of pansinusitis, mucosal 

thickening and opacification occur in 10% of 

instances. Figure (1): 

 

                                                       Figure (1): CT scan finding based on the morphology of sinus 

 

      Discussion 

The investigation outcomes revealed a 

predominance of females among the study 

participants, which may be associated with women 

encountering more significant problems with 

postnasal drainage; our finding is compatible with 

previous studies, which have also shown that 

females had a more significant occurrence of CRS 

(in the presence and absence of nasal polyps). (15) 

The study also revealed that the considerable 

prevalent manifestations of CRS were rhinorrhea 

and nasal blockage. These results are compatible 

with previous studies examining similar clinical 

presentations (3, 16, 17), In addition to nasal 

blockage and rhinorrhea, other common symptoms 

prevalent among the study patient population were 

headache, facial pain, facial pressure, and anosmia. 

These findings were consistent with earlier studies 

showing that the most prevalent CRS symptoms 

were nasal blockage, congestion, rhinorrhea, 

weariness, headache, face pressure, and loss of 

smell (18). The nasal endoscopy findings in our 

research indicated that the most prevalent 

observation was the existence of middle meatus 

discharge. Additionally, there was evidence of 

mucosal edema in the middle meatus and the 

subsequent presence of nasal polyps; these findings 

were consistent with another research that 

demonstrated middle meatus purulent discharge as 

the most prevalent observation during nasal 

endoscopy (19), While The other had nasal 

endoscopy-reported middle meatus mucosa edema. 

(4). Conversely, separate research shows nasal 

polyps were a prevalent observation during nasal 

endoscopy (20). The results of our research indicate 

the presence of edema in the middle meatal mucosa 

and blockage of the stomatal complex, as shown in 

the CT scan. This result was consistent with 

previous research, which found that blockage of the 

stomatal complex was the most frequent 

observation on CT scans of individuals with (CRS) 

(21). According to another study, a CT scan showed 

that the sinuses most affected were the maxillary, 

ethmoidal, and sphenoid (22), These outcomes 

were compatible with the results of our study. 

These results may be attributed to the fact that the 

study sample group consisted of adult patients. Our 

study CT scan showed more opacification 

compared to mucosal thickness in the case of 

Pansinusitis; this fact illustrates the high severity of 

the disease if Pansinusitis is involved. The research 

found that the identification of nasal polyps by CT 

scan was lower linked to nasal endoscopy (23),  
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Which may correlate to the capacity of nasal 

endoscopy to detect middle meatus polyps of 

smaller dimensions corresponding to CT scans. In 

contrast to CT scans, nasal polyps exhibit different 

features when seen using nasal endoscopy (20).  

The study's results show that a correct diagnosis of 

CRS using positive symptoms by the AAO-HNS 

guidelines and endoscopy, in comparison to CT 

results, which are considered the gold standard; 

findings exhibit that nasal endoscopy is more 

specific than CT scan findings. Additionally, PPV 

is similar to endoscopy and CT scans. These 

outcomes align with an earlier study, which shows 

that integrating endoscopy into symptom-based 

diagnosis improves accuracy, PPV, NPV, and 

specificity from (42.8% to 69.1%), (39.9% to 

66.0%), (62.5% to 70.3%), and (12% to 84.1%) 

respectively. Endoscopy substantially improves 

diagnostic accuracy for CRS in patient’s symptom 

patients, and it may assist in lessening CT 

utilization in particular patients for whom 

endoscopy is conducted in order to diagnose CRS 

(24). One study saw that endoscopy and CT scores 

are extremely correlated when diagnosing 

individuals with CRS. Furthermore, abnormal 

endoscopic outcomes may reliably predict the 

presence of CT opacification, therefore confirming 

the significance of endoscopy in the process of 

clinical decision-making. Nevertheless, the 

negative predictive value of endoscopy is much 

smaller, meaning that a normal endoscopy does not 

guarantee a normal CT scan. Therefore, symptoms, 

endoscopy, and CT scans are mutually beneficial in 

assessing patients with post-ESS CRS (25). An 

additional study was performed to evaluate the  

 

 

 

correlation between symptom-based criteria and 

distinct mucopurulence findings on endoscopy and 

CT results in CRS. In comparison to CT, subjective 

symptom demonstration had poor predictive 

accuracy. On the contrary, Endoscopic 

mucopurulence detection was substantially linked 

with positive CT CRS and absent in negative CT 

findings. In comparison to computed tomography, 

Endoscopic nasal examinations for mucopurulence 

in OMC had a sensitivity of 24% and a specificity 

of 100%. Their results suggest that endoscopy can 

prove a diagnosis of CRS, but it cannot definitively 

exclude it. CT scans should be performed when 

there is suspicion of chronic rhinosinusitis (CRS), 

particularly in the lack of mucopurulence during 

endoscopy (26-29), Another study conveyed a 

sensitivity of 95.6%, specificity of 80%, positive 

predictive value (PPV) of 97.7%, and negative 

predictive value (NPV) of 66.7%. The study 

showed that nasal endoscopy is as effective as CT 

in detecting chronic rhinosinusitis (CRS) (21). 

Hussein and Jaf limited diagnostic nasal endoscopy 

to behave similarly to CT scanning regarding 

sensitivity and specificity. Moreover, it can lessen 

unneeded diagnostic CT scanning operations as an 

outpatient technique (30). In contrast, another 

research study showed that nasal endoscopy had a 

sensitivity of 46%, specificity of 86%, positive 

predictive value (PPV) of 74%, and negative 

predictive value (NPV) of 64%. The research 

revealed that there was a weak association between 

nasal endoscopy and sinus conditions (4, 24, 31, 

32). Our study limitation included that a few 

patients scheduled to get CT scans did not have 

their scans conducted on the same equipment since 

they had already had CT scans before reaching the 

hospital. 
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      Conclusion  
The existence of purulent (cream-purulent) 

discharge and polyps in the middle meatus during 

nasal endoscopy is adequate to diagnose CRS in 

patients with favorable clinical characteristics. 

Nasal endoscopy has matching diagnostic accuracy 

to a CT scan, and CT scan findings are extremely 

associated with sinus endoscopy outcomes, given 

its superior accuracy, cost-effectiveness, and 

lessened radiation exposure. 

       Recommendation 

 Our study findings indicate that in addition to 

clinical features. Nasal endoscopy is a precise and 

cost-effective diagnostic method with minimum 

radiation exposure, used for diagnosing CRS. Thus, 

we suggest utilizing it as a principal and feasible 

alternative diagnostic technique. 
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مقارنة التنظير الأنفي مع الأشعة المقطعية لتشخيص التهاب الجيوب الأنفية المزمن لدى المرضى البالغين  

 في العراق  

 1علي لفتة سلمان

 الملخص 

 

( غالبًا بناءً على الأعراض السريرية. يعتمد التأكيد في هذا السياق على  CRSيتم تشخيص التهاب الجيوب الأنفية المزمن )  :الخلفية الدراسية

المقطعية الطريقة الأكثر موثوق المقطعية للجيوب الأنفية. بينما تعتبر الأشعة  التنظير الأنفي والأشعة  أثناء  ية، أظهرت  اكتشاف علامات الالتهاب 

 .CRSر معلومات إضافية لدعم الأشعة المقطعية في تشخيص الأبحاث أن التنظير الأنفي أيضًا ذو قيمة ويمكن أن يوف

 

كان الهدف من الدراسة هو توضيح موثوقية التنظير الأنفي مقارنةً بالأشعة المقطعية في تشخيص التهاب الجيوب الأنفية   :الهدف من الدراسة

 المزمن لدى المرضى البالغين المعالجين في مستشفى بعقوبة التعليمي.

 

ى  عينه من المرضى البالغين والذين تم تشخيصهم سريريًا بإصابتهم بالتهاب الجيوب الأنفية المزمن في مستشف   تم جمع مئة  المرضى وطرق العمل:

 خضعوا لأشعة مقطعية للجيوب الأنفية وتنظير أنفي خلال ثلاثة أشهر موضوع هذه الدراسة، وتم ربط النتائج. التعليمي. جميع المرضى  بعقوبة

 

  % 90و   %95أظهرت نتائج الدراسة أن الأعراض الأكثر شيوعًا التي لاحظت لدى المشاركين كانت إفرازات أنفية واحتقان أنفي، حيث أبلغ    :النتائج

 من المرضى، على التوالي. كانت الملاحظة الأكثر شيوعًا خلال التنظير الأنفي هي وجود إفرازات صديدية في المجرى الأوسط، حيث لوحظت في 

يعانون من انسداد في    %40من المرضى في الأشعة المقطعية، وكان    %65من المرضى. وكان الجيب الفكي الأكثر تأثرًا، حيث تم رؤيته في    58%

،  % 92.7، وقيمة التنبؤ الإيجابي  % 85.3، وخصوصيته  %73.3المركب العظمي الوصلي في صور الأشعة المقطعية. كانت حساسية التنظير الأنفي  

. كما لم تجد الدراسة اختلافات ذات دلالة إحصائية في قيمة التنبؤ الإيجابي بين التنظير الأنفي والأشعة المقطعية. بالمقابل، %55.8التنبؤ السلبي    وقيمة

 كانت حساسية التنظير الأنفي أكبر بشكل ملحوظ من الأشعة المقطعية.

 

رضى الذين يعانون من سمات سريرية إيجابية كانت إفرازات صديدية )بلون الكريمة( وجدت الدراسة أن نتائج التنظير الأنفي للم  الاستنتاجات:

ثل  ووجود زوائد في المجرى الأوسط، وهو ما يكفي لتشخيص التهاب الجيوب الأنفية المزمن؛ أظهرت الدراسة أن التنظير الأنفي دقيق تقريبًا م 

 ا مع التنظير الأنفي، نظرًا لدقته، وتكلفته المنخفضة، وجرعة الإشعاع.الأشعة المقطعية وأن نتائج الأشعة المقطعية تتوافق جيدً 
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