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Abstract
  Chronic rhinosinusitis is a common disease in which a number of factors play a role like anatomical and environmental factors. This study identifies these factors by CT scan and the frequency of each.This study was designed to find Computed Tomography scan (CT scan) findings of patients with chronic rhinosinusitis. This is a prospective and descriptive clinical study that is conducted at department of Otolaryngology /Al-Hilla Teaching Hospital over a period of eleven months (from June 2013-May 2014) on 50 patients (mean age of 28 year, most of them in 18-25 year age group making male to female ratio=1.5:1 for CRS patients that 60% reside in rural area) with clinical diagnosis of chronic rhinosinusitis. The distributions of sex, residence, sinus involvement and the percentage of CT-scan variants (in chronic rhinosinusitis patients) were studied.The most involved sinus was Maxillary sinus and least involved was Sphenoid sinus. High rates of anatomical and mucosal variants present in CT-scan of patients with chronic rhinosinusitis
High percentage of anatomical and mucosal variation seen by CT scan in patients with chronic rhinosinusitis
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نتائج المفراس المقطعي في حالات التهاب الانف و الجيوب الانفية المزمن في محافظة بابل

الخلاصة 
   التهاب الجيوب الانفيه المزمن ,مرض شائع  يتضمن عوامل  نظاميه وبيئيه تلعب دور مهم به  هذه الدراسة تبين هذه العوامل عن طريق الاشعة المقطعية ونسبة كل من هذه المتغيرات. هذه الدراسة معده لمعرفة المتغيرات في الاشعة المقطعية لمرضى الجيوب الانفية المزمن.
دراسه مستقبليه وصفية سريريه اجريت في شعبة جراحة الانف والاذن والحنجرة في مستشفى الحلة التعليمي على مدى 11 شهر من شهرحزيران 2013 الى شهر ايار 2014 تتضمن 50 حاله مرضية بمعدل عمر 28 سنة (معظمهم 18-25 سنة), نسبة الذكور الى الاناث هي (1.5: 1 ) مع تشخيص سريري بالتهاب الجيوب الانفية المزمن .دراسة توزيع الجنس, السكن والجيب الانفي المشمول بالمرض والتباينات التشريحية والمخاطية لمرضى التهاب الجيوبالانفيهالمزمن.الجيب الانفي الاكثر تعرضا هو الجيب الفكي العلوي والاقل تعرضا هو الجيب الوتدي نسبة عالية من التغيرات التشريحية والمخاطية ظهرت في مرضى التهاب الجيوب الانفية المزمن  .

الكلمات المفتاحية : اتهاب الجيوب الانفية المزمن، مفراس الجيوب الانفية ، ناظور الانف والجيوب الانفية .
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
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Introduction
C
hronic rhino sinusitis is a common pathology in the society. CT scan is the golden standard investigation which can diagnose this condition. There are a lot of pathological conditions associated with this pathology ,hence this study try to mention these pathologies according to the available CT scans. 
        Radiologic examination of the sinuses is designed to give information that is complementary to clinical findings. Traditionally, conventional radiography was used to examine the paranasal sinuses. Standard radiography may be accurate in 

showing air and fluid levels in the frontal, maxillary, and sphenoid sinuses, but it significantly underestimates the degree of chronic inflammatory disease present, particularly in the ethmoid sinuses. Furthermore, the superimposition of fine bony structures on standard radiography precludes the accurate evaluation of the anatomy of the ostiomeatal channels [20].
Computed tomography (CT) scanning is the best method for viewing the paranasal sinuses. Its ability to optimally display bone, soft tissue, and air facilitates accurate depiction of anatomy and extent of disease in and around the paranasal sinuses. In contrast to standard radiography, CT can clearly show the fine bony anatomy of the ostiomeatal channels [20].
CT scans are recommended for acute sinusitis only if there is a severe infection, complications, or a high risk for complications. CT scans are useful for diagnosing chronic or recurrent acute sinusitis and for surgeons as a guide during surgery. They show inflammation, swelling, and the extent of the infection, including in deeply hidden air chambers missed by x-rays and nasal endoscopy. They may also detect the presence of fungal infections [20].
Many writers stress the importance of initially performing CT after a course of adequate medical therapy to eliminate changes of mucosal inflammation and to better evaluate the underlying anatomic structures. To minimize mucosal edema and allow an improved display of the fine bony architecture, some writers also suggest routine management with a sympathomimetic nasal spray before scanning to reduce nasal congestion [20].
	There is a considerable range of a bony and mucosal abnormalities in the nose can cause blockage and thereby increase the risk for chronic sinusitis [21]. 
           However, on closer inspection it is clear that it is narrowing of the ostiomeatal complex rather than the existence of the variant, which is the important factor [20].
Although the nasal anatomy varies significantly among individuals, certain anatomic variations are common in the general population and are often seen more frequently in patients with chronic inflammatory disease. The significance of an anatomic variant is determined by its relationship to the ostiomeatal channels and nasal air passages. The ability of the variation to obstruct the air passages may imply a role in the development and recurrence of sinusitis, although such a causal relationship has never been documented. The most common anatomical variations are:
Nasal Septal Deviationis an asymmetric bowing of the nasal septum that may compress the middle turbinate laterally, narrowing the middle meatus . Bony spurs are often associated with septal deviation, which may further compromise the ostiomeatal unit.
Paradoxic Middle Turbinate: The middle turbinate usually curves medially toward the nasal septum. However, its major curvature can project laterally and, thus, narrow the middle meatus and infundibulum[21.
The aim of the Study was designed to findComputed Tomography scan (CT scan) findings of patients with chronicrhinosinusitis.

Materials and Methods
This study include 50 patients with mean age of 28 year , most of  them in 18-25 year age group making male to female ratio=1.5:1 for CRS patients that 60% reside in rural area. These patients collected from June 2013 to May 2014, in the out- patient department of Otorhinolaryngology of Al-Hilla General Teaching Hospital.                                                                                                     
 These patients were submitted to our questionnaire formula that include general historical information plus major & minor factors.        
 So collectively by 2 major factors or 1 major plus 2 minor factors, we select the patients to go on to physical examination by anterior rhinoscopy using head light and Killan nasal speculm with or without topical vasoconstrictor and look for;
· Discolored nasal discharge.
· Polyp or polypoidal swelling.
Or using rigid nasopharyngoscopy after application of decongestant +local anesthesia to look for;
· Edema &discharge from middle meatus.
· Generalized or localized edema or granulation tissue.
· Mucopurulent discharge in middle meatus .
In general if, the patients had positive findings of above history, physical examination and were refractory for medical treatment for more than 12 weeks duration. they had been submitted for computed tomography  scanning, while those of negative findings by physical examination, they  excluded because they not fit the diagnostic criteria of CRS & to avoid risk of radiation and cost to patients.
All computed tomography images were obtained with Philips Brilliance 64 [Holland] in our radiological department of Al-Hilla General Teaching Hospital.
Scanning parameters include;
Plane= coronal.
Slice thickness= 3.5 mm.
Window=200-2000 Hounsfield units.  
Radiation=120 Kv, 100 mAs.
   Coronal computed tomography section were performed with the patient in prone position with extended neck and the plane (tube)was angled perpendicular to infraorbitomeatal line (Reid's Line) and scanning were done from the posterior margin of sphenoid sinus to anterior wall of frontal sinus.
The photographs that generated were photographed at appropriate window width & level to depict the bony abnormalities as well as soft tissue pathologies.
Now the patients had paranasal sinus CT scan analyzed for common  variants; isolated or diffuse mucosal thickening ,air-fluid level or anatomical changes like concha bullosa of middle turbinate, paradoxically bent middle turbinate, over pneumatised(giant)ethmoidal bulla, Haller cells , aggernasi cells and septal deviation (moderate to severe type that compromised the nasal passage).
Al-Juboori S. A.              MJB-2016

Questionnaire formula
Name:                                                                         Age:                       Sex:                                                                     
Address:                                                                        Telephone:                                                        
Date of examination:                                               
Diagnostic criteria
  1) Major symptoms   
[image: ]Facial pain                                                 Pressure                       Nasal obstruction
Hyposmia /Anosmia                                Purulent nasal discharge 
   2) Minor symptoms
Headache                                                        Fever                                         Halitosis
Fatigue                                                            Dental pain                               Cough
Earache/fullness/pressure

Physical examination with anterior rhinoscopy or nasal endoscope
1-Purulent nasal discharge	UL	BL    
2-Nasal polyp                        UL                       BL     
3-Mucosal changes (color, edema, hypertrophy…) 	(31)
4-Edema or mucopurulent discharge of middle meatus
5- Endoscopic examination of nasopharynx
 Anatomical and mucosal variations by CT-scan examination          
1-Concha bullosa               UL                    BL   
2 -Paradoxically bent middle turbinate        UL                   BL
3 -Over pneumatised ethmoidal bulla          UL                    BL
4 -Haller cells                   UL                      BL
5 -Aggernasi cells            UL                      BL
6 –Septal deviation (moderate to severe)
7-Air-fluid level                 UL                      BL 
8- Mucosal thickening       UL                       BL       [image: ]
9- Wall thickening	      UL   [image: ]          BL
    10-Onodi Cells	UL		BL	[image: ]
    11-Dehiscence of the Lamina Papyracea         UL	[image: ]	BL	[image: ]
    12-Aerated Crista Galli       UL   [image: ]           BL      	[image: ]
    13-Asymmetry in Ethmoid Roof Height        UL   	[image: ]           BL      	[image: ]


Results
Sex distribution
In this study, we take 50 CRS patients. the patients was comprised of 30 males(60%) and 20 females(40%) making men outnumbered in ratio of 1.5:1 as shown in figure 1-1 and  in table 1-1.


Table 1: Sex distribution of CRS patients

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Sex
	No.
	%

	Male
	30
	60%

	Female
	20
	40%

	Total
	50
	100%










Figure 1: Sex distribution in CRS patients

Residence distribution: 
Residence of the patients in our study 30/50(60%) rural&20/50(40%) urban as shown in
figure 1-2 and table 1-2.    

Table 1-2: Residence distribution
	Residence
	No.
	%

	Rural
	30
	60%

	Urban
	20
	40%









[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Figure 2: Residency distribution.



Among 50 CRS patients, CT scan of paranasal sinuses Maxillary sinus was involved in 49 (98%) sinuses, Anterior Ethmoid in 44 (88%) sinuses, Frontal sinus in 32  (64%) sinuses, Posterior Ethmoid Sinus in 30  (60%) sinuses and Sphenoid sinus in 15 (30%) sinuses (Figure1.3) and
( Table 1.3). 



Figure 3:Distribution of Sinus involvement in CRS


Table 3: Distribution of Sinus  involvement in CRS

	Sinus
	%

	Maxillary
	98%

	Anterior Ethmoid
	88%

	Frontal
	64%

	Posterior Ethmoid
	60%

	Sphenoid
	30%






Mucosal variations distribution 
CT-scan detect 3 (6 %) patients with air-fluid level , 16(32 %) patients with mucosal thickening and 45(90%) patients with wall thickening Table (1.4) and Figure (1.4).


Table 4: Percentage of mucosal variation

	Mucosal variations
	%

	Wall thickening
	90%

	Mucosal thickening
	32%

	Air-fluid level
	6%





Figure 4: Percentage of mucosal variation


Anatomic variations distribution
CT scan detection of anatomic variations in CRS patients yield septal deviation was the most common variants in 34 (68%) patients followed by aggernasi cells in 18(36%) patients, other variants like concha bullosa of middle turbinate was detected in 15 (30%) patients.
The least occurring variants are giant bulla, paradoxically bent middle turbinate &haller cells in percentage of 16%, 8%, 8% respectively as demonstrated in table 1-5.


Table 5 : Anatomic variation distribution in CRS patients

	Anatomic variations
	Unilateral
	Bilateral      
	  Total            
	%

	Concha bullosa
	9
	6
	15
	30%

	Paradoxically bent mid.turbinate
	1
	3
	4
	8%

	Giant ethmoidal bulla
	3
	5
	8
	16%

	Haller cells
	3
	1
	4
	8%

	Aggernasi cells
	6
	12
	18
	36%

	Septal deviation
	16
	18
	34
	68%




Figure5: Anatomic variation distribution in CRS patients


Discussion
   The introduction of head and neck CT imaging and current wider use of this modality have undoubtedly helped the clinician. CT has become a useful diagnostic modality in the evaluation of the paranasal sinuses and an integral part of surgical planning. It is also used to create intra operative road maps. Today, CT is the radiological examination of choice in evaluating the paranasal sinuses of a patient with CRS [1]. 
In our study, Maxillary sinus (98%) was the most commonly involved sinus, followed by Anterior Ethmoids (88%), Frontal (64%), Posterior Ethmoids (60%) and Sphenoid sinus (30%). 
In Sathish Nair’s study, Maxillary sinus (72.9%) was the most commonly involved, followed by Ethmoids (65.8%), Frontal sinus (55%) and Sphenoid sinus (35%) [2]. 
In the study of GL Faddaet al., Maxillary sinus (67.1%) was the most commonly affected sinus followed by, Anterior Ethmoids (22.1%), Frontal (22.1%), Posterior Ethmoids (10%) and Sphenoid sinus (10%) [3]. The Maxillary sinus was the most commonly affected sinus in the study of T Bhattacharyya et al. [4] and Shikaet al. [5]. Sphenoid sinus was the least involved sinus in our study, as well as study of Sathish Nair [2] and GL Faddaet al. [3].
The degree to which anatomical and mucosal variations may predispose to recurrent and CRS is not well identified [6].
Stammberger[7] and Stammbergeret al.[8] proposed that stenosis of osteomeatal complex from either the anatomical configuration or hypertrophied mucosa can cause obstruction and stagnation of secretion that may become infected or perpetuate infection.
Aggernasi cells: these cells were present in this study in 18/50 patients(36%) these incidence is less as compared to 98.5% by Bolger [9] and 88.5% by Maru [10] but Asruddin [11] reported an almost a near incidence of 48%.
Haller’s cells: the frequency of Haller’s cells in our study was 4/50(8%) Liyod reported 15% [12] and it was less than that reported by Bolger 45.9% [9], Maru 36%[10] and Asruddin 28% [11].
Concha bullosa: of middle turbinate has been implicated as a possible etiological factor in causation of recurrent & CRS. It is due to its negative influence on paranasal sinus ventilation and mucociliary clearance in middle meatus region as quoted by Tonai [13].
      The frequency of concha bullosa in our study was15/50(30%) which is less as compared to the reported incidence of 59% by Scribano [14], 53.6% by Bolger et al. [9], 42.6% by Maruet al. [10],28% by Asruddinet al.[11] and 24% by Liyod.  Also in Swiss study by S-Nadas reported that 35% of 151 patients with CRS had concha bullosa of middle turbinate [15].
paradoxical  middle turbinate :
 It was found in 4/50 (8%) 3 unilateral & 1 bilateral. the  incidence is similar to that of 12% by Asruddinetal [11]  and 15% by Liyod [12],  its less than reported by Bolger etal 27%[9].
Deviated nasal septum (moderate to severe): it was the maximum anatomical variant in this study 34/50(68%), it was similar to 55.7% in study by Maru [10] and more than that of 38%reported by Asruddin [11].
Over pneumatised ethmoid bulla:was found in 8/50(16%), 3 unilaterally & 5 bilaterally which was similar to 18% as found by Zinreich [11],and less as found in study by Scribano in Italy 5% of CRS patients had giant ethmoidal bulla [14]. 

Conclusion 
High percentage of anatomical and mucosal variation seen by CT scan in patients with chronic rhinosinusitis
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