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Routine Study 

Scanning Techniques 

Coronal 3-5mm sections 
from the posterior wall of 
the sphenoid sinus to the 
anterior wall of the 
frontal sinus. No contrast 
injection 

CORONAL 



Scanning Techniques 

Full Study 

Axial 3-5mm sections from the  
hard palate to the end of the 
frontal sinus after contrast 
injection. 

Coronal scanning of the sinuses 

Brain scanning as well 

Axial 



3D 



 Anatomy-Axial  



 Anatomy-Axial  



 Anatomy-Axial  



 Anatomy- Coronal  



 Anatomy- Coronal  



 Anatomy- Coronal  



 Anatomy- Coronal  



 Anatomy- Coronal  



 Midline nasal septum with two nasal cavities 

 Three nasal conchae on each side 

 The middle meatus [superolateral to the 
middle concha] drains the maxillary,   frontal 
and anterior ethmoid sinuses  

 Anatomy details  



Largest PNS 

Pyramidal shaped with the apex 

pointing to zygoma                                      

Roof is formed by orbital floor.   

The infra-orbital canal contains 

infra-orbital N+A+V which exit 

through IOF 

Medial wall forms part of lateral wall 

of the nasal cavity                         

IM 

Maxillary sinus 



Maxillary sinus 

 Ostium drains into the 
ethmoid infundibulum to the 
hiatus semilunaris to the 
middle meatus 

 Uncinate process=the 
medial wall of the ethmoid 
infundibulum   

 The lateral wall of the 
ethmoid infundibulum= 
orbital floor 



 
• Connects the maxillary sinus 

ostium to MM via semilunar 
hiatus                                      

Ethmoid Infundibulum 



)Cribriform plate( :Horizontal plate 
Perforated for transmission of olfactory N. fibers from roof of nasal cavity 

Ethmoid sinuses 

Ethmoid bone lies between the orbits .   

Gyrus rectus and olfactory bulb 

• Vertical plate: extends above the 
horizontal plate  intracranially as the 
crista galli. The gyrus rectus + 
olfactory bulb rest upon the 
olfactory fossa on either sides of 
CG. 

• Ethmoid Sinus : 
• is separated from orbit by lamina 

papyracae 



                               
•      Smaller 
•      More numerous 
•      Drain in middle meatus 

  

 
     Larger 
     Fewer in no. 

     Drain in superior meatus  

Ethmoid sinuses 

Anterior Group 

Posterior Group 



 Drains into the anterior 
middle meatus via a canal 
which is an integral part of 
the ethmoid complex 

Frontal sinus 

 Best seen in the sagittal and coronal planes   



Relations  
• Superior pituitary fossa + gland 

• Inferior nasopharynx 

• On both sides: cavernous sinus          

Sphenoid sinus 

S 



 

      

 Deviated to one side 

 Nasal septum spur 

 Pneumatized nasal septum drains into the  sphenoid sinus 

 

Anatomic variants 

Nasal septum 



Concha bullosa 

 

 Pneumatized turbinate = concha bullosa 4-15% 

Middle turbinate 

Normal conchae   



 Screening for sinusitis, trauma, FB 

 Preoperative planning 

 Dental disease 

Diagnostic role of plain Radiographs 



 Mucosal thickening  

 Air- fluid level 

 Total opacification 

 Bone erosion  

 Bone destruction 

 Bone sclerosis 

 Calcifications 

 FB and fractures 

Radiographic signs of sinus disease 



 Sinusitis is a common medical problem 

 Allergy, infection 

 Inflammation  swelling of the mucous membrane 

    obstruction of the sinus drainage  retained secretions 

    secondary bacterial infection 

 Acute, subacute and chronic types 

 Air- fluid level= acute sinusitis 

 Mucosal thickening= chronic sinusitis   

 Inflammatory lesions 



 The imaging findings in sinusitis are non 
specific and should be clinically correlated 

 2-3mm mucosal thickening of the nasal cavity,  
anterior ethmoids and conchae is normal 

   [a part of the nasal cycle] 

 Opacified sinus in the childhood does not 
indicate sinusitis unless clinically correlated 

 Ethmoid infundibulum and frontal recess are 
critical sites for mucosal thickening 

 Reactive bone sclerosis of the sinus wall may 
suggest chronic sinusitis  

Clinical note 



Mucosal thickening compromising the osteomeatal units 



 Submucosal accumulation of serous fluid 

 Smooth dome- shaped structure 

 Usually in the inferior aspect of the maxillary sinus 

 Polyp and cyst cannot be differentiated by imaging 

Retention cyst 



Retention cyst + infraorbital foramen Retention cyst + penumatized 
anterior clinoid 

Retention cysts 



 Mucosal hypertrophy with sub mucosal fluid 

 Allergy, inflammation, infection 

 Imaging findings in Sinonasal polyposis 

 Expanded nasal fossae filled with masses 

 Opaque sinuses may be expanded 

 Bone erosion may be seen 

 

Sinonasal polyposis 



Sinonasal polyposis 



 

 Clinical history [allergy, inflammation, infection] 

 Imaging findings of other polyps in the nose 

 Evidences of bone erosion 

 MRI 

 

 

Sinus polyps versus cysts 



 Polypoid lesion in the maxillary antrum 

 The antrum is totally opaque 

 The ostium in expanded 

 The lesion extends into the nasal cavity 

 May extend into the nasopharynx 

Antro choanal polyp 

An expanding mass in the 
maxillary antrum and nasal 
fossa with characteristic 
widening of the ostium and 
absence of ethmoidal 
involvement to differentiate 
from inverted papilloma 



Antro choanal polyp 



 Expanding lesions due to osteal obstruction 

 Inflammation, trauma, tumors osteal obstruction 

 Frontal sinuses 65%, ethmoids 25%, maxillary 10% 

 Imaging findings 

 Opaque expanded sinus 

 Thin or eroded bony margins 

 Marginal contrast enhancement 

 Low signal in T1, high signal in T2 WIs 

 

 Mucoceles 



 Maxillary mucocele 



  Fronto-ethmoidal mucocele 

F 30Y 



 Immune compromised 

 Fulminate infection with bone erosion 

 Intracranial & intraorbital extensions 

 Cavernous sinus thrombosis  

Invasive Non invasive 

Fungal ball  

Allergic  

 Children & immune competent 

 Unilateral or bilateral sinusitis 

 Hyperdensities within the sinuses 

 Surgical debridement + steroids 

 Immune competent 

 Sinusitis + calcifications 

 Intact sinus walls 

 Similar MR appearances 

  Fungal sinusitis 

M 13Y 



F 36Y   Fungal sinusitis 



  Fungal sinusitis 

F 21Y 



Fungal  sinusitis 

F 47Y 



 Hyper densities within the affected sinus on CT  

 Intrasinus calcifications 

 Marked signal loss in T2 WIs 

 Sinusitis refractory to medical treatment 

 Maxillary sinusitis extending to the cheek 

Features suggestive of fungal sinusitis 
F 19Y 



M 13Y 

  Allergic fungal sinusitis 



 Meningitis 

 Epidural, subdural, cerebral abscess 

 Cavernous sinus thrombosis  

   Intracranial complications of sinusitis  

Frontal sinuses are the most frequent source 

 MRI is more sensitive than CT 



   Orbital complications of sinusitis  

 Preseptal and orbital cellulites 

 Subperiosteal and orbital abscesses 

 Cavernous sinus thrombosis may complicate sphenoid sinusitis 

Ethmoidal sinuses are the most frequent source M 48Y 



 Most common in the frontal, then ethomid sinuses 

 Usually asymptomatic 

 Obstruction of sinus drainage  sinusitis 

 Dense bony mass with no enhancement 

 Gardener’s Syndrome = osteomas + colonic polyposis 

Osteoma 

Sinonasal neoplastic lesions 

F 8Y 



Osteoma 



 75% of sinus papillomas 

 More in males 40-70 years old 

 Unilateral arising from the lateral nasal wall near MT 

 May extend into any sinus, but maxillary is common 

 Although histologically benign, they are locally aggressive 

 Frequently multicentric  

 13% are associated with coexisting carcinoma 

 Inverted papilloma 



M  21Y 

 Inverted papilloma 



 Inverted papilloma versus antro-choanal polyp 



Nasopharyngeal Angiofibroma 

 Hyer-vascular lesion 

 Occurs almost exclusively in boys 

 Arises near the sphenoplatine foramen 

 Epistaxis is the main presentation 



Nasopharyngeal Angiofibroma M  18Y 



 Symptoms similar to chronic sinusitis 

 Rhinorrhea, facial pain or paraesthesia 

 Loosing of teeth, exophthalmos, epiphora 

 Blood stained nasal discharge 

Clinical Findings 

Sinonasal Malignancy 

 Rare lesions representing 3% of head and neck  neoplasms 

 65% in the maxillary antrum, 20% ethmoids, 15% nasal cavity 

 80% of all sinus malignancies are squamous cell type 

 Other neoplasms include lymphoma, melanoma, fibrous histeocytoma,.. 



CT Findings in malignancy 

 Soft tissue mass inside the affected sinus 

 Homogenous or heterogenous enhancement 

 Bone erosion or destruction 

 Differentiation between tumor extension and retained secretions  

 Matrix calcification in chondrosarcoma and osteosarcoma 

M 43Y 



CHONDROSARCOMA OF THE HARD PALATE 

M 40Y 



 Commonly arise from the minor salivary glands 

 Represent 10% of paranasal sinus malignancies 

 Slow growing locally aggressive tumor 

 Recurrence may occur 10-20 years after treatment 

 Perineural spread is the diagnostic hallmark of this lesion 

 Distant blood born metastases to the lungs and bones 

 Lymphatic spread is uncommon 

Adenoid cystic carcinoma of 
the maxillary sinus+ muscle 

atrophy secondary to 5th 
nerve involvement 

Adenoid cystic carcinoma 



Ethmoidal carcinoma 

M 43Y 



Extensions 
 Anteriorly  nasal fossa, maxillary sinus, infratemporal fossa 

 Posteriorly  prevertebral muscles, carotid sheath  

 Laterally parapharyngeal space, mastecator space 

Nasopharyngeal Carcinoma 



QUIZ ? 

 1 

 2 

 3 



QUIZ ? 



QUIZ ? 

 Sinusitis with concha bullosa  



QUIZ ? 

 Retention cyst with deviated septum  



QUIZ ? 

Fungal sinusitis   



QUIZ ? 

 Bilateral concha bullosa  



QUIZ ? 

  Antro-choanal polyp  



M 

17Y 

QUIZ ? 

 Nasopharyngeal angiofibroma with sinusitis    



QUIZ ? 

 Sino-nasal polyposis  



QUIZ ? 

Ethmoidal carcinoma 
invading the orbit 



QUIZ ? 

 Retention cyst    



QUIZ ? 

  Frontal sinusitis    



QUIZ ? 

  Fungal sinusitis    



 

 
 سبحانك اللهم و بحمدك نشهد ان ال اله اال انت نستغفرك و نتوب اليك

Thank you 



  Osteoma and sphenoid mucocele 

M 52Y 



 Assessment of metastatic lymphadenopathy in the submandibular,  

    lateral retropharyngeal and upper deep cervical regions 

 Post operative follow up  

 Differentiation of tumor recurrence from postoperative sequlae 

 Differentiation of bone destruction from surgical defects 

CT Findings 

Sinonasal Malignancy 

RECURRENT FIBROSARCOMA OF THE MAXILLA 

M 50Y 



CT diagnostic value 

Sinonasal Malignancy 

 Tumor extensions 

 Orbit, infratemporal fossa, pterygopalatine fossa 

 Other sinuses specially the sphenoid and frontal  sinuses 

 Intracranial extension 

 CT guided needle biopsy 



Fibrosarcoma of the maxilla 



 Arises from olfactory epithelium in the nasal cavity  

 Males= Females 11-20 and 51-60 years old 

 Epistaxis and nasal obstruction 

 Metastatic spread to cervical lymph nodes, lung, liver, globe, parotid gland,.. 

Olfactory neuroblastoma 



Olfactory neuroblastoma 





















Blow out fracture  









bullosa 





F 43Y 





4 cases of sinus carcinoma 



TB sinusitis 
Sinusitis and orbital changes  

aneamia 



Normal 

Variants 



Fungus 2 cases 



Fungus 



biopsy 

Ameloblastic fibrosarcoma 

Carcinoma ethmoid  

Rahbdomyosarcoma 



Fibrosarcoma maxilla 

NHL 

































     SPHENOID SINUS 

• The sphenoid bone has 
several processes 

• A) Lesser wing + 
Ant. Clinoid process 

 
            are attached anterioly to 

planum sphenoidal. 

            ant. clinoid process houses 
optic canal and forms superior 
margin of SOF 

           

Optic strut 

Sphenoethmoidal recess 
Sphenopalatine foramen 

Sphenoethmoidal recess communicates with pterygopalatine 

Fossa through sphenopalatine foramen 

Optic Struct separates OF from SOF 



    SPHENOID SINUS 

• B) Greater Wing: 

•  Forms part of orbital wall+ inf. 

margin SOF 

• Gives origin pterygoid 

processes which forms 

post.border of pterygopalatine 

fossa. 

• Makes a major contribution to 

anteromedial part of middle 

cranial fossa. 
• Post. it is perforated by FO+ FS 

close to petrous apex  



















     Anterior Group 

H 

Haller’s cells: lat. extension of ant. ethmoid into 

Inferomedial margin of orbit. 

May narrow ostium of maxillary sinus. 

Ethmoid Bulla: largest most constantly present 

When enlarge may obstruct osteomeatal complex 



 Cyst surrounding the crown of unerupted permanent tooth 

 More in the mandible than in the maxilla 

 Rapidly growing lesion in young adult 

 Usually unilocular with sclerotic margin 

Dentigerous cyst 





• Anatomic 
Variants: 

•  Accessory ostia are small 
defects that open directly 
into MM. 

• They do not normally assist 
in the drainage of the 
maxillary sinus. 

Ethmomaxillary plate 

: Thin plate of bone separating superomed.Ethmomaxillary Plate 

margin of maxillary sinus from post. ethmoid air cells 



     Posterior Group 

Lateral extension of post. Ethmoid into maxilla 

Is called the ethmomaxillary sinus 



Orbital cellulitis 

M 14 M 


