
 

 73 

 

Scientific Journal of the Faculty of Medicine in Niš 2013;30(2):73-77 
 

Original  art ic le  ■  
 

Association Between Anatomical Variations      
of the Sinonasal Region and Chronic Rhino‐ 
Sinusitis: A Prospective Case Series Study 

 

Seyyed Abdollah Madani1, Seyyed Abbas Hashemi2, Amir Hosein Kianejad2, Saman Heidari2 
 

1Department of Otolaryngology, Head and Neck Surgery, Traditional and Complementary Medicine 
Research Center, Mazandaran University of Medical Sciences, Sari, IRAN 
2Faculty of Medicine, Student Research Committee, Mazandaran University of Medical Sciences, Sari, IRAN 

 
 

ACTA FACULTATIS 
MEDICAE NAISSENSIS 

UDC: 616.216-002.2-073
 

SUMMARY 
 

Chronic rhinosinusitis is a chronic inflammation of the nasal and paranasal 
cavities. However, the main pathophysiology of these chronic conditions is poorly 
described and seems to be multifactorial. 

In the present study, we reviewed the computed tomography (CT) scans of 
patients with chronic rhinosinusitis to identify a probable association between the 
anatomical variations and chronic inflammation in the sinonasal region. 

Prospective study of the axial and coronal CT scans of 206 chronic rhinosi-
nusitis patients between September 2010 and January 2012 was performed.  

The study population involved 100 males (48.5%) and 106 females (51.4%) 
with a mean age of 39 years. The ostiomeatal complex was reported patent in 43 
subjects and was blocked in 36 patients. The nasal septa were significantly devia-
ted in 117 (56.7%) patients. Turbinate hypertrophy was reported in 55 (26.6%) pati-
ents. Retention cyst was observed in 56 (27.1%) participants. Concha Bullosa and 
polyps were reported in 36 (17.47%) and 38 (18.44%) patients, respectively. Maxi-
llary sinus was the most common site of involvement (67 patients). 

Our investigation revealed that there is a strong association between the pre-
sence of anatomical variations and chronic inflammation in the paranasal sinuses. 
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INTRODUCTION 
 

Chronic rhinosinusitis (CRS) is a disease of the 
nasal and paranasal cavities, which impairs the quality 
of life, decreases workplace productivity and causes 
considerable treatment costs. Although our knowledge 
about the etiology of CRS has progressed, the main pa-
thophysiology of these chronic airway cases is poorly fo-
und and seems to be multifactorial (1-5). 

Based on the improvement in functional endo-
scopic sinus surgery and coronal computed tomography 
(CT) imaging, anatomic variations in the paranasal sinus 
region are the subject of different investigations. The 
non-invasive cross-sectional CT imaging techniques and 
magnetic resonance imaging enabled soft tissue discri-
mination and spatial resolution in sinonasal variations. 
Radiologists and rhinology surgeons require guidable 
findings about anatomical variants with some associated 
pathologies for pre- and intra-operative performance. In 
this regard, considerable information before functional 
endoscopic sinus surgery provided by CT will make it sa-
fer and will reduce the complications (6). 

Some anatomical variations like septal deviati-
ons, Haller cells, paradoxical curvature of the middle tur-
binate, and agger nasi cells have been reported as pro-
bable risk factors for obstruction of the ostiomeatal unit, 
development of CRS, or both. However, there is not 
enough literature to support these findings (7-10). Re-
cently, Al-Qudah M has indicated no relation between 
anatomical variations and CRS in children on sinus CT 
scanning (11). 

In the present article, we examined the CT scans 
of patients suffering from CRS to elucidate a probable 
correlation between some anatomical variations and 
chronic inflammation. 

 
MATERIAL  AND METHODS  

 
A written informed consent to participate in the 

study was obtained from all the patients. This study was 
approved by the Ethics Committee of the Mazandaran 
University of Medical Sciences, Sari, IRAN. Prospective 
review of axial and coronal CT scans of 206 CRS parti-
cipants between September 2010 and January 2012 
was studied. 

All patients were selected according to criteria for 
CRS as described by the Sinus and Allergy Health Par-
tnership (12). All of the participants received medical 
treatment for three weeks, including antibiotics, nasal 
steroids and decongestant. Failure to medication resul-
ted in referral for CT examination of the sinuses. Our 
exclusion criteria included craniofacial anomalies, facial 
and head trauma, nasal or facial neoplasms, immuno-
deficiency or cystic fibrosis (7). 

CT was performed with axial and coronal views of 
the paranasal sinuses. The outcomes were evaluated by 
radiologist and rhinologist and any differences in opini-
ons were resolved by consensus. Anatomical variation 
was examined as either being present or absent.  

The mucosal disorders of the paranasal sinuses 
and the ostiomeatal complex status were scored based 
on the Lund - Mackay staging system (13), while a si-
nus with no opacification was considered zero, score of 
1 for a sinus with partial opacification and score of 2 for 
a sinus with full opacification. A patent ostiomeatal 
complex was scored zero, while a blocked one received 
the score of 2. 

 
RESULTS 

 
The study group (206 cases) included 100 ma-

les (48.5%) and 106 females (51.4%) with a mean age 
of 39 years (mean±SD; 39±14).  

The ostiomeatal complex was reported patent in 
43 subjects, including 19 females and 24 males, and 
was blocked in 36 patients involving 10 men and 26 
women. 

The nasal septa were significantly deviated in 
117 (56.7%) patients. Turbinate hypertrophy was dis-
covered in 55 (26.6%) patients. Retention cyst was re-
ported in 56 (27.1%) participants. Concha Bullosa and 
polyp were identified in 36 (17.47%) and 38 (18.44%) 
patients, respectively (Table 1). 

Mostly, mucosal thickening was identified in the 
maxillary sinus (67 patients), followed by involvement of 
the ethmoidal sinuses (37 cases) (Table 2). 

Table 1. The results of CT reports 

CT findings Total Men Women 

Nasal Septal Deviation 117 59(50.4%) 58(49.5%) 

Turbinate Hypertrophy 55 32(58.1%) 23(41.8%) 

Spur 8 5(62.5%) 3(37.5%) 

Concha Bullosa 36 8(22.2%) 28(77.7%) 

Polyp 38 20(52.6%) 18(47.36%) 

Retention Cyst 56 21(37.5%) 35(62.5%) 
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Table 2. Mucosal thickening in different anatomical parts of sinuses 

Mucosal thickening Total Men Women 

Maxillary Sinuses 67 36(53.7%) 31(46.2%) 

Ethmoid Sinuses 37 20(54%) 17(45.9%) 

Sphenoid Sinuses 29 13(44.8%) 16(55.1%) 

Frontal Sinuses 28 14(50%) 14(50%) 

 

DISCUSSION 
 

Although there are a lot of reports about the etio-
logy of CRS, the role of anatomical variations has not 
been fully understood, and simultaneously, newly defined 
procedures such as endoscopic surgery needs valuable 
information on paranasal sinus anatomical variations 
before operation. Therefore, in this trial we investigated 
these variations in CT scans of patients with CRS to 
identify a probable role of these variants. 

Hisham S Khalil et al. (14) studied CT scans of 
63 patients and revealed among the study population 
that 15.9% had nasal septal deviation. However, in 
keeping with this investigation, our study indicated there 
is a significant correlation between anatomical variations 
and presence of CRS. In this regard, we established that 
nasal septal deviations were reported in 117 (56.7%) 
patients.   These results showed a probable relation bet-
ween CRS and septal deviations. 

The definition of concha bullosa is the pneuma-
tization of the middle, inferior and superior turbinates 
(15-17). Some studies have reported a relationship bet-
ween the presence of concha bullosa and rhinosinusitis 
(18, 19), however, other researchers have shown no di-
rect relationship (20, 21). 

Halil Arslan et al. (22) reviewed CT scans in axial 
and coronal plane from 200 patients with CRS to iden-
tify the prevalence of anatomic variants. They reported 
concha bullosa in 30% and septal deviation in 36%.  

However, we identified the presence of concha bullosa 
in 17.47% of the study population. In addition, we fo-
und turbinate hypertrophy in 55 (26.6%) patients; re-
tention cyst in 56 (27.1%) subjects was another finding 
in CT scans in this series. The presence of polyp was 
reported in 38 cases. The most common sites of invol-
vement were maxillary sinus, followed by ethmoid, sphe-
noid and frontal sinuses. 

 
CONCLUSION 

 
Studies revealed that there are various reports 

and data about the presence of anatomical variations 
and CRS. This study proved that there is a strong asso-
ciation between the presence of these variants and de-
velopment of chronic inflammation in the paranasal si-
nuses. Nasal septal deviation was the commonest vari-
ation reported. Appropriate radiologic imaging can im-
prove the accuracy of diagnosis and management of 
these patients. We hope this manuscript will inspire the 
investigators to study more about the role of these vari-
ants in CRS. Further investigations are needed to con-
firm the outcomes. 
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Saže tak  

 
Hronični rinosinuzitis je hronična upala nazalnih i paranazalnih šupljina. Međutim, osnovna patofizio-

logija ovih hroničnih stanja je nedovoljno opisana i zaivisi od više faktora.  
U studiji koju smo sproveli pregledali smo snimke kompjuterizovane tomografije (CT) bolesnika sa 

hroničnim rinosinuzitisom kako bi identifikovali moguću povezanost anatomskih varijacija i hronične infla-
macije u sinonazalnoj regiji. 

U periodu između septembra 2010. godine i januara 2012. godine sprovedena je prospektivna stu-
dija aksijalnih i koronarnih CT snimaka 206 bolesnika sa hroničnim rinosinuzitisom. 

Studija je uključila 100 muškaraca (48.5%) i 106 žena (51.4%), pri čemu je prosečna starost iznosila 
39 godina. Ostiomeatalni kompleks bio je prohodan kod 43 bolesnika, a blokiran kod 36 bolesnika. Zna-
čajna devijacija nazalnog septuma zabeležena je kod 117 (56.7%) bolesnika. Hipertrofija nosnih školjki 
bila je prisutna kod 55 (26.6%) bolesnika. Retenciona cista zabeležena je kod 56 (27.1%) bolesnika. 
Konha buloza i polipi su otkriveni kod 36 (17.47%), odnosno 38 (18.44%) bolesnika. Maksilarni sinus bio je 
najčešće zahvaćen (67 bolesnika).  

Naše istraživanje je pokazalo da postoji jaka povezanost između anatomskih varijacija i hronične 
inflamacije u paranazalnim sinusima. 
 
Ključne reči: hronični rinosinuzitis, anatomske varijacije, CT snimci 
 

 
 

 
 

 
 
 

 

 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


