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Abstract

Clear visualization of bony wall, mucosal layer, sinus contents, and compartment by computed tomography (CT) helps to identify the anatomical variations in chronic sinusitis (CS). We describe the clinical and radiological features in CS.

We included patients of both genders aged ≥15 years, with CS. Unenhanced CT images of the nasal cavity and paranasal region were taken in coronal, complemented by axial and sagittal reconstructions. Analysis of anatomical variants was performed using a soft tissue window and a bone window.

Headache (64%), nasal obstruction (53%), and nasal discharge (38%) were common complaints of 100 patients (male = 52) whose mean ± standard deviation age was 32.55 ± 10.9 years. Significant mucosal thickening in at least one of the paranasal sinuses (PNSs) was seen in all except four patients. All had a minimum of one anatomical variant, 72% had <1 variant. Maxillary antra were most commonly involved (62.0%), followed by ethmoid sinuses (36.0%). Deviated nasal septum (60%) was most common, followed by concha bullosa (38%); paradoxical middle turbinate (18%), ethmoidal bulla (20%), agger nasi cells (33%), Haller cells (21%), and onodi cells (10%) were other features. All had optic nerve involvement with Type I (84%) involvement being common. Kero's classification Type I was noted in 71%. None had Type IV. Cribriform plate and carotid canal wall were normal in all while 2% had dehiscence of lamina papyracea.

CT plays an important role in visualization of anatomical variations in PNSs, and anatomical variations particularly in the ostiomeatal complex are the key factors in the causation of CS.
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INTRODUCTION

Anatomical variations in the paranasal region blocking the ostiomeatal complex lead to the development of chronic sinusitis (CS) and influence the treatment outcome.[1,2] Detection of these variation prevents the potential surgical hazards,[3] and detection is more accurate with radiology. Conventional radiography does not permit a detailed study of this region, hence, now largely replaced by computerized tomographic (CT) imaging.

With the advent of functional endoscopic sinus surgery (FESS) and coronal CT imaging, considerable attention has been directed toward paranasal region. CT scanning with thin coronal slices has proven useful because the orientation of anatomy is similar to that encountered in FESS.
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MATERIALS AND METHODS

This study was conducted by the Department of Radiodiagnosis of a medical college after obtaining the Institutional Ethics Committee's approval. We conducted this study to evaluate the diagnostic role of CT of paranasal sinus (PNS) in CS as the data on Indian population are limited. As anatomical variations defer from region to region, race to race, we compared with other studies to see if there is any significant change in the occurrence of anatomical variations.

Prospective patients were identified from those who were clinically diagnosed with CS, advised CT scan of PNS, and were screened after obtaining the written consent. We included patients of both genders aged ≥15 years, with a history of CS and excluded those with previous history of trauma, previous nasal/PNS surgeries, and those with nasal/PNS tumors.

Unenhanced CT images of the PNS and paranasal region were taken in coronal, complemented by axial and sagittal reconstructions. Analysis of anatomical variants was performed using a soft tissue window and a bone window.

In all cases, the existence of the following variants was investigated: (1) nasal septum: septal deviation; (2) turbinates: concha bullosa, paradoxical middle turbinate; (3) uncinate process (UP): pneumatization, medialized, lateralized; (4) ethmoid air cells: agger nasi cells, Haller cells, ethmoid bulla, onodi cells.

Associated anatomy of the paranasal regions such as the course of optic nerve, dehiscence of cribriform plate, and asymmetry of the ethmoidal roof was also investigated. Involvement of optic nerve was classified into four types (Type I–IV).[4] The depth of olfactory fossa was classified according to Kero's classification,[5] into three types.

The investigations were performed using Siemens Somatom Emotion 16 slice spiral CT machine (multidetector CT). Direct scans of 0.6 mm thickness were made from the anterior walls of the frontal sinuses to the posterior wall of the sphenoid sinus. The exposure settings used were 130 kVp and 80 to 100 mAs.
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RESULTS

One hundred patients (male = 52, female = 48) meeting the selection criteria were included, of which 55% were in the 15–30 years age group [Figure 1]. The mean ± standard deviation (SD) age was 32.55 ± 10.9 years. The youngest patient was 15 years, and the oldest was 60 years.

[image: Figure 1]Age distribution among the study population



Headache (n = 64, 64%), nasal obstruction (n = 53, 53%), and nasal discharge (n = 38, 38%) were the most common complaints. Significant mucosal thickening in at least one of the PNSs was seen in all except for four patients in whom it was negligible. At least one anatomical variant was noted in every patient in the study group while more than one variant was seen in 72% [Table 1].

[image: Table 1]Anatomical variations in the study population



Radiological evidence of sinusitis was noted in 96% of patients, and at least one of the PNSs was noted in all. Maxillary antra were the most commonly involved (62.0%), followed by ethmoid sinuses (36.0%), sphenoid sinuses (38.0%), and the frontal sinuses (36.0%) [Table 2]. Pansinusitis was seen in 7% of them; confirmed involvement of more than one sinus was seen in 59% [Table 3].

[image: Table 2]Involvement of paranasal sinuses
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Anatomic variations

Deviated nasal septum (DNS) was the most common variation (60%), followed by concha bullosa (38%), paradoxical middle turbinate (18%), ethmoidal bulla (20%), agger nasi cells (33%), Haller's cells (HC) (21%), onodi cells (10%) [Figure 2].

[image: Figure 2]Anatomical variations



DNS was categorized into right-sided DNS (n = 27, 45%), left-sided DNS (n = 25, 41.67%), and “S”-shaped DNS (n = 8, 13.33%). UP variations were lateralized, medialized, and pneumatized UP. The most common being medialized UP (n = 18, 75%), lateralized UP (n = 4, 16.67%), and pneumatized UP (n = 2, 8.33%).

Optic nerve was classified into four types based on their course and association with the adjacent sphenoid sinus. Optic nerve involvement was seen in all (100%) patients with Type I involvement being more frequent [Table 4].

[image: Table 4]Optic nerve involvement



The depth of olfactory fossa was classified according to Kero's classification, which consists of three types. Type I was noted in 71%, Type II in 26%, and Type III in 3% patients. Asymmetry was noted in 14% of the patients. None of our patients belonged to Type IV [Table 5].

[image: Table 5]Depth of olfactory fossa (Keros classification)



We evaluated the dehiscence of cribriform plate, lamina papyracea, and carotid canal wall to assess the extent and severity of the disease. Only in 2% of patients was dehiscence of lamina papyracea noted whereas no abnormality was detected in cribriform plate and carotid canal wall.
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DISCUSSION

Complicated anatomy of the PNSs and their frequent variations have been implicated in chronic rhinosinusitis. Exact assessment of these anatomic variations is important not only in the clinical evaluation and treatment but also in the endoscopic surgical management.[6,7,8] Doubts have been raised over the role of anatomical variations in the development of CS[9] although the available evidences signal the increased risk of developing CS with anatomical variations.[10,11,12]

CT scans changed the outlook of diagnostic investigations in otolaryngology as they aided the clinician in the precise diagnosis.[13] Conventional CTs though gold standard in the investigation of CS have the disadvantage of greater exposure to radiation and of being expensive. Improvement in the techniques in CT imaging have revolutionized the diagnostic approach in the patients with CS. Three slice CT was found to be useful with good sensitivity and specificity.[14] Understanding the anatomical variations and intrinsic mucosal pathology can result in better disease management and reduce surgical complications,[1,12,15,16] and CT scans are found to be efficient tool in distinguishing former and latter.[17]

CT of the PNSs has nowadays become the investigation of choice for the radiological diagnosis of nasal and sinus diseases. Unlike plain radiography, CT of this region shows an excellent anatomical details of soft tissue and bones, helps in accurate diagnosis, and gives detail of sinonasal anatomy for safe surgery.[18] Moreover, clear delineations in terms of better visualization of the bony wall, mucosal layer, and sinus compartment along with its contents provided by the CT images, make it a preferred and recommended diagnostic tool to identify the anatomical variations associated with CS.[19,20,21,22]

Mean ± SD age of our patients was 32.55 ± 10.9 years which was slightly less than that reported by previous reports (37 years).[23,24] We did not find any significant difference in age and gender as with previous reports.[23,24] Headache (64%) was the most frequent complaint of our patients (64%), followed by nasal obstruction (53%) and nasal discharge (38%), whereas Stammberger and Wolf reported nasal obstruction (82%), followed by nasal secretion (64%) and mild facial pain (62%).[25]

The association between anatomical variations and development of CS is well established.[26] Most CT anatomical studies of the sinus region have been made in patients suspected of a clinical syndrome suggesting inflammatory sinus pathology. Zinreich found that 62% of his patients presented at least one anatomic variant, against 11% in the normal control group.[27] These findings seem to suggest a positive correlation between anatomical variants and the appearance of inflammatory sinus pathology. Fadda et al. noted that 70% of the patients had anatomical variations proved by CT.[17] Involvement of ≥2 sinuses is a frequent observation compared to single sinus involvement.[28] However, Bolger et al. found the incidence in patients with sinus pathology was similar to that in persons studied for other reasons.[24] Few are not in support of this positive association as the mere presence of variants does not mean a predisposition to sinus inflammation; but in addition, one has to consider the presence of associated contributing factors. This cautions us to arrive at the conclusion by just considering the presence of variants.[25,29] This opinion is not shared by Yousem who claimed that the anatomical variants may be predisposing factors, depending on their size.[30] Our study population had anatomical variations as one of the major predisposing factors, >1 variant was seen in 72% of our patients; 2–3 variants in a patient was a common observation.

Maxillary sinus is the most frequently affected sinus due to its anatomy.[31] Maxillary sinus (54.3%) was the most affected while sphenoidal sinus the least (10%).[17] Mendiratta et al. reported that ostiomeatal complex (87.5%) and maxillary sinus (87.5%) were frequently involved.[10] Bolger et al. reported maxillary sinus involvement (77.7%) as the most frequent; posterior ethmoids (38.6%), frontal sinus (36.6%) were less frequent and sphenoid sinus involvement was still less (25.4%).[24] Among our patients, maxillary sinus was affected the most (62%), followed by ethmoid (48%), sphenoid (38%); only 36% patients had frontal sinusitis.

The prevalence of anatomical variation in PNSs varies widely among investigators. Differences in reported prevalence may be attributed to observer variation and racial variations. Deviation of nasal septum, concha bullosa, uncinate variations, and inferior turbinate hypertrophy were found to be the common variations reported.[1,9,28,32]

Septal deviation (58.5%) was common occurrence followed by concha bullosa (49.3%); hypertrophic ethmoidal bulla (32.8%), large agger nasi cells (24.3%), and Haller cells (22.8%) were the other frequent variations.[17] Mendiratta et al. though noted the same but in a reverse order of prevalence, i.e. agger nasi cells (80%), DNS (72.5%), and concha bullosa (47.5%).[10] Scribano et al. reported concha bullosa, septal spur, and deviations as the frequent variations in their study.[33] Contribution of anatomical variation of nasal turbinate in CS was evaluated using CT images of 384 patients. Concha bullosa was the most common variation while the bifid inferior turbinate was the least frequent occurrence.[34] Our study reports DNS as the most common variation (60%), followed by concha bullosa (38%), similar to the available reports.[10,17,33]

Similar observation was reported by Vincent and Gendeh who noted increased prevalence of concha bullosa among females and in Chinese and Indian ethnic group.[35] DNS (36%) and concha bullosa (30%) were common occurrence followed by sphenomaxillary plate (17%). Pneumatization of the UP (02%) was least frequent.[36] Pneumatization of the UP is considered to be an uncommon cause for CS.[37] Tuli et al. deny the role of UP in chronic rhinosinusitis[38] while Srivastava and Tyagi reported positive association between them.[39]

The middle turbinate may be paradoxically curved, i.e. bent in the reverse direction. This may lead to impingement of the middle meatus and thus leading to maxillary and ethmoid sinusitis. In this study, we observed that sinusitis occuring as a result of paradoxically curved middle turbinate in 18% of patients comparatively which was higher than the previous report (10%).[3]

Zinreich first observed that the UP may be lateralized or medialized. It can impair sinus ventilation especially in the anterior ethmoid, frontal recess, and infundibulum regions.[40] Medialized UP was most common occurrence (18%) while lateralized UP was less (4%). Pneumatized UP was infrequent (2%) in our patients similar to that reported by Bolger et al. (2.5%).[24] Sinusitis can result from a markedly medially bent or pneumatized UP with a corresponding area of extensive contact with the middle turbinate. In addition, the presence of combination of anatomic variations increases the proportion of pathogenic effect than the single variant.[40]

Haller's cells are ethmoid air cells that project beyond the limits of the ethmoid labyrinth into the maxillary sinus. They are considered as ethmoid cells that grow into the floor of orbit and may narrow the adjacent ostium. Greater proportion of patients (21%) had HC in our study compared to that reported by Kennedy and Zinreich[41] and Zinreich.[27] The incidence in this study is less than that reported by Bolger et al. (45.9%)[24] and Asruddin et al. (28%).[42] Haller cells, though comparatively less frequent occurrence, do contribute to the development of CS. Kainz et al. noted that 8.14% of their patients had at least unilateral presence of Haller cells. They traced the origin of HC to anterior ethmoidal cells in 88%. There was female preponderance (11.9%) compared to men (4.9%).[43] Our report on HC (21%) is higher than the previous reports.[43]

Agger nasi cells lie just anterior to the anterosuperior attachment of the middle turbinate and frontal recess. These can invade the lacrimal bone or the ascending process of maxilla. Its presence varies with greater prevalence reported by Bolger et al. (98.5%)[24] followed by Davis (65%);[44] Dua et al.[45] and Bolger et al.[24] quoted in 1991 that Mosher et al. reported that 40% of their patients had agger nasi cells. Lower prevalence of 10%–15% was reported by Messerklinger.[46] These cells were present in 33% of patients in our study.

We report the presence of ethmoidal bulla (20%), onodi cells (10%) in considerable number of patients signifying the contribution of these anatomical variations in the development of CS.

Optic nerve was classified into four types based on their course and association with the adjacent sphenoid sinus. Type I optic nerve was more frequent, more so on the left side (84%) compared to the right side (76%) and Type IV optic nerve involvement was infrequent. In contrast, Delano et al. found that 85% of optic nerves associated with a pneumatized anterior clinoid process were of Type II or Type III configuration, and 77% were dehiscent.[4] These observations signify the requirement of early intervention to prevent disease complications.

Dehiscence of lamina papyracea, cribriform plate, and carotid canal wall have a lesser incidence rate but are very important to be identified, and we found that only 2% of our patients had dehiscence of lamina papyracea whereas cribriform plate and carotid canal wall were not seen in any of our participants.

Leunig et al. studied the anatomical variations in 641 patients using multiplanar CT. They reported that anatomical variations in frontoethmoidal cells were more frequent. Of the four types of Kuhn cells, Type I was more frequent and Type IV was least frequent. Agger nasi cells were most prevalent (80%). Concha bullosa (22%) and Haller cells (16%) were less frequent. Pneumatized UP (8.8%) and onodi cells (8.4%) were also reported.[47] Liu et al. reported that 81.14% patients in their study had anatomical variation. They reported higher prevalence of deviation of uncinate (45.27%), pneumatized middle turbinate (34.85%), and large ethmoidal bulla (30.30%) along with less common presence of large agger nasi (0.70%) and Haller cell (1.00%).[2]

Clinical correlation of the symptoms and CT findings has proved to be useful in assessing the symptom severity which enables the otolaryngologist in better disease management.[48] Mohebbi et al. ruled out the relationship between the degree of DNS and severity of symptoms.[49] These observations call for careful clinical correlation of the CT findings for optimal therapeutic outcome, and authors too agree to this statement.

Vining is of the opinion that CT findings provide little guidance in the management of the CS.[50] However, our study contradicts this observation.
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CONCLUSION

CT plays an important role in the visualization of anatomical variations in PNSs, and our study reemphasizes the concept that anatomical variations particularly in the ostiomeatal complex are the key factors in the causation of CS. CT of the PNSs has improved the visualization of PNS anatomy and has allowed greater accuracy in evaluating PNS disease. It helps in evaluating the complex anatomy of PNSs which is not possible with plain radiographs. We suggest that the radiologist must pay close attention to anatomical variants in the preoperative evaluation and help avoid possible complications and improve success of management strategies.

Back to Top

Financial support and sponsorship

Nil.

Back to Top

Conflicts of interest

There are no conflicts of interest.

Back to Top

Acknowledgment

We thank all patients who cooperated and agreed to share their data to complete this work. We thank the staff of Department of Radiodiagnosis, Pinnamaneni Siddhartha Medical College, Vijayawada, for their support. We thank Mr. Arul Gandhi for statistical analysis and Dr. MS Latha for editing and proofreading.


  Back to Top

  REFERENCES
1. Kong Y, Sheng J, Li L, Tao Z, Deng Y. Clinical significance of CT examination in 197 cases of sinusitis Lin Chung Er Bi Yan Hou Tou Jing Wai Ke Za Zhi. 2009;23:491–3Cited Here...

2. Liu X, Zhang G, Xu G. Anatomic variations of the ostiomeatal complex and their correlation with chronic sinusitis: CT evaluation Zhonghua Er Bi Yan Hou Ke Za Zhi. 1999;34:143–6Cited Here...

3. Pérez-Piñas, Sabaté J, Carmona A, Catalina-Herrera CJ, Jiménez-Castellanos J. Anatomical variations in the human paranasal sinus region studied by CT J Anat. 2000;197(Pt 2):221–7Cited Here...

4. DeLano MC, Fun FY, Zinreich SJ. Relationship of the optic nerve to the posterior paranasal sinuses: A CT anatomic study AJNR Am J Neuroradiol. 1996;17:669–75Cited Here...

5. Keros P. On the practical value of differences in the level of the lamina cribrosa of the ethmoid Z Laryngol Rhinol Otol. 1962;41:809–13Cited Here...

6. Kopp W, Stammberger H, Fotter R. Special radiologic imaging of paranasal sinuses. A prerequisite for functional endoscopic sinus surgery Eur J Radiol. 1988;8:153–6Cited Here...

7. Eziyi JA, Amusa YB, Akinpelu OV. Prevalence of otolaryngological diseases in Nigerians East Cent J Surg. 2010;15:85–9Cited Here...

8. Amusa YB, Eziyi JA, Akinlade O, Famurewa OC, Adewole SA, Nwoha PU, et al Volumetric measurements and anatomical variants of paranasal sinuses of Africans (Nigerians) using dry crania Int J Med Med Sci. 2011;3:299–303Cited Here...

9. Kaygusuz A, Haksever M, Akduman D, Aslan S, Sayar Z. Sinonasal anatomical variations: Their relationship with chronic rhinosinusitis and effect on the severity of disease-a computerized tomography assisted anatomical and clinical study Indian J Otolaryngol Head Neck Surg. 2014;66:260–6Cited Here...

10. Mendiratta V, Baisakhiya N, Singh D, Datta G, Mittal A, Mendiratta P. Sinonasal Anatomical Variants: CT and Endoscopy Study and Its Correlation with Extent of Disease Indian J Otolaryngol Head Neck Surg. 2016;68:352–8Cited Here...

11. Tonai A, Baba S. Anatomic variations of the bone in sinonasal CT Acta Otolaryngol Suppl. 1996;525:9–13Cited Here...

12. Liu X, Han D, Zhou B. Relationship between anatomic variations of nasal sinus and chronic sinusitis Zhonghua Er Bi Yan Hou Ke Za Zhi. 1998;33:149–52Cited Here...

13. Ferrie JC, Azais O, Vandermarcq P, Klossek JM, Drouineau J, Gasquet C. X-ray computed tomographic study of the ethmoid and middle meatus. II. Radio-anatomy (axial incidence) and morphological variations J Radiol. 1991;72:477–87Cited Here...

14. Cagici CA, Cakmak O, Hurcan C, Tercan F. Three-slice computerized tomography for the diagnosis and follow-up of rhinosinusitis Eur Arch Otorhinolaryngol. 2005;262:744–50Cited Here...

15. Chan HL, Wang HL. Sinus pathology and anatomy in relation to complications in lateral window sinus augmentation Implant Dent. 2011;20:406–12Cited Here...

16. Pöckler C, Brambs HJ, Plinkert P. Computed tomography of the paranasal sinus prior to endonasal surgery Radiologe. 1994;34:79–83Cited Here...

17. Fadda GL, Rosso S, Aversa S, Petrelli A, Ondolo C, Succo G. Multiparametric statistical correlations between paranasal sinus anatomic variations and chronic rhinosinusitis Acta Otorhinolaryngol Ital. 2012;32:244–51Cited Here...

18. Adeel M, Rajput MS, Akhter S, Ikram M, Arain A, Khattak YJ. Anatomical variations of nose and para-nasal sinuses; CT scan review J Pak Med Assoc. 2013;63:317–9Cited Here...

19. Schwickert HC, Cagil H, Kauczor HU, Schweden F, Riechelmann H, Thelen M. CT and MRT of the paranasal sinuses Aktuelle Radiol. 1994;4:88–96Cited Here...

20. Bonifazi F, Bilò MB, Antonicelli L, Bonetti MG. Rhinopharyngoscopy, computed tomography and magnetic resonance imaging Allergy. 1997;52(33 Suppl):28–31Cited Here...

21. Dessi P, Champsaur P, Paris J, Moulin G. Imaging of the adult sinusitis: Indications for using conventional techniques, CT scan and MRI Rev Laryngol Otol Rhinol (Bord). 1999;120:173–6Cited Here...

22. Moulin G, Pascal T, Jacquier A, Vidal V, Facon F, Dessi P, et al Radiologic imaging of chronic sinusitis in the adult J Radiol. 2003;84:901–19Cited Here...

23. Joe JK, Ho SY, Yanagisawa E. Documentation of variations in sinonasal anatomy by intraoperative nasal endoscopy Laryngoscope. 2000;110(2 Pt 1):229–35Cited Here...

24. Bolger WE, Butzin CA, Parsons DS. Paranasal sinus bony anatomic variations and mucosal abnormalities: CT analysis for endoscopic sinus surgery Laryngoscope. 1991;101(1 Pt 1):56–64Cited Here...

25. Stammberger H, Wolf G. Headaches and sinus disease: The endoscopic approach Ann Otol Rhinol Laryngol Suppl. 1988;134:3–23Cited Here...

26. Jain R, Stow N, Douglas R. Comparison of anatomical abnormalities in patients with limited and diffuse chronic rhinosinusitis Int Forum Allergy Rhinol. 2013;3:493–6Cited Here...

27. Zinreich J. Imaging of inflammatory sinus disease Otolaryngol Clin North Am. 1993;26:535–47Cited Here...

28. Aramani A, Karadi RN, Kumar S. A study of anatomical variations of osteomeatal complex in chronic rhinosinusitis patients-CT findings J Clin Diagn Res. 2014;8:KC01–4Cited Here...

29. Bolger WE, Woodruff W, Parsons DS. CT demonstration of pneumatization of the uncinate process AJNR Am J Neuroradiol. 1990;11:552.Cited Here...

30. Yousem DM. Imaging of sinonasal inflammatory disease Radiology. 1993;188:303–14Cited Here...

31. Dolan KD, Smoker WR. Paranasal sinus radiology, Part 4B: Maxillary sinuses Head Neck Surg. 1983;5:428–46Cited Here...

32. Tiwari R, Goyal R. Study of anatomical variations on CT in chronic sinusitis Indian J Otolaryngol Head Neck Surg. 2015;67:18–20Cited Here...

33. Scribano E, Ascenti G, Cascio F, Racchiusa S, Salamone I. Computerized tomography in the evaluation of anatomic variations of the ostiomeatal complex Radiol Med. 1993;86:195–9Cited Here...

34. Ozcan KM, Selcuk A, Ozcan I, Akdogan O, Dere H. Anatomical variations of nasal turbinates J Craniofac Surg. 2008;19:1678–82Cited Here...

35. Vincent TE, Gendeh BS. The association of concha bullosa and deviated nasal septum with chronic rhinosinusitis in functional endoscopic sinus surgery patients Med J Malaysia. 2010;65:108–11Cited Here...

36. Arslan H, Aydinlioglu A, Bozkurt M, Egeli E. Anatomic variations of the paranasal sinuses: CT examination for endoscopic sinus surgery Auris Nasus Larynx. 1999;26:39–48Cited Here...

37. Chao TK. Uncommon anatomic variations in patients with chronic paranasal sinusitis Otolaryngol Head Neck Surg. 2005;132:221–5Cited Here...

38. Tuli IP, Sengupta S, Munjal S, Kesari SP, Chakraborty S. Anatomical variations of uncinate process observed in chronic sinusitis Indian J Otolaryngol Head Neck Surg. 2013;65:157–61Cited Here...

39. Srivastava M, Tyagi S. Role of anatomic variations of uncinate process in frontal sinusitis Indian J Otolaryngol Head Neck Surg. 2016;68:441–4Cited Here...

40. Zinreich SJ. Paranasal sinus imaging Otolaryngol Head Neck Surg. 1990;103:863–8Cited Here...

41. Kennedy DW, Zinreich SJ. Functional endoscopic approach to inflammatory sinus disease: Current perspectives and technique modifications Am J Rhinol. 1988;2:89–96Cited Here...

42. Asruddin, Yadav SP, Yadav RK, Singh J. Low dose CT in chronic sinusitis Indian J Otolaryngol Head Neck Surg. 1999;52:17–22Cited Here...

43. Kainz J, Braun H, Genser P. Haller's cells: Morphologic evaluation and clinico-surgical relevance Laryngorhinootologie. 1993;72:599–604Cited Here...

44. Davis WE, Templer J, Parsons DS. Anatomy of the paranasal sinuses Otolaryngol Clin North Am. 1996;29:57–74Cited Here...

45. Dua K, Chopra H, Khurana AS, Munjal M. CT Scan variations in chronic sinusitis Indian J Radiol Imaging. 2005;15:315–20Cited Here...

46. Messerklinger W. Endoscopy of the Nose 1978 Baltimore, MD Urban and Schwarzenberg;Cited Here...

47. Leunig A, Betz CS, Sommer B, Sommer F. Anatomic variations of the sinuses; multiplanar CT-analysis in 641 patients Laryngorhinootologie. 2008;87:482–9Cited Here...

48. Nair S. Correlation between symptoms and radiological findings in patients of chronic rhinosinusitis: A modified radiological typing system Rhinology. 2009;47:181–6Cited Here...

49. Mohebbi A, Ahmadi A, Etemadi M, Safdarian M, Ghourchian S. An epidemiologic study of factors associated with nasal septum deviation by computed tomography scan: A cross sectional study BMC Ear Nose Throat Disord. 2012;12:15.Cited Here...

50. Vining EM. Evolution of medical management of chronic rhinosinusitis Ann Otol Rhinol Laryngol Suppl. 2006;196:54–60Cited Here...



Keywords:Anatomical variations; chronic sinusitis; computed tomography; deviated nasal septum; Kero's classification



© 2018 West African Journal of Radiology | Published by Wolters Kluwer – Medknow
  OEBPS/images/Original.02273355-201825010-00011.F2-11.jpeg
35%

25%

15%






OEBPS/images/Original.02273355-201825010-00011.T4-11.jpeg
Optic nerve involvement type |1l Il _IV__Left side total
] 75 6 3 0 84

1 17 2 0 10

1 0 0 4 1 5

v 0 1 0 0 1

Right side total 76 14 9 1 100





OEBPS/images/Original.02273355-201825010-00011.T2-11.jpeg
Sinuses Incidence (n=100)
Right(n) __ Left(n) _Bilateral () Total n (%)

Frontal 12 08 16 36 (36%)
Maxillary 1 7 32 62 (62%)
Ethmoid 18 15 15 48 (48%)
Sphenoid 7 14 o7 38 (38%)

Total 59 55 70 184






OEBPS/images/cover.jpg
West African
Journalof Radiology






OEBPS/images/Original.02273355-201825010-00011.T3-11.jpeg
Number of sinuses involved Frequency (%)
0 6(6.0)

1 35(35.0)
2 35(35.0)
3
4

17 (17.0)
7 (7.0)

Total 100 (100)





OEBPS/images/Original.02273355-201825010-00011.T5-11.jpeg
Kero's classification type | Il Il Left side total

| 64 6 0 70
I 6 19 0 25
1 1 1 3 5

Right side total 71 26 3 100





OEBPS/images/Original.02273355-201825010-00011.F1-11.jpeg
§¥ § & § §

£

15-30 YEARS

31-40 YEARS

41-50 YEARS

51-60 YEARS






OEBPS/images/Original.02273355-201825010-00011.T1-11.jpeg
Number of anatomical variation Frequency (%)

One 18 (18.0)
Two 46 (46.0)
Three 30(30.0)
Four 6(6.0)
Total 100 (100.0)





