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GuideGuide--lineline

PartsParts andand bordersborders ofof headhead--andand--neck’sneck’s regionregion
Clinician’sClinician’s expectationableexpectationable radiologyradiology
knowledgeknowledge::

ExaminationExamination methodsmethods / / limitationslimitations
PatientPatient preparationpreparation
AbilityAbility toto choosechoose thethe adequateadequate modalitymodality



Major Major regionsregions I.I.

SkullSkull basebase
ExitsExits ofof nervesnerves andand vesselsvessels, , synchondrosessynchondroses, , 
cavernouscavernous sinussinus, , connectionconnection withwith neighbouringneighbouring
compartmentscompartments

TemporalTemporal bonebone
outerouter, , middlemiddle, , innerinner earear, , sigmoidsigmoid sinus, sinus, apexapex,  ,  
relationsrelations ofof duradura, , meatusmeatus acac. int., . int., facialfacial canalcanal

OrbitOrbit
extraextra--, , intraconalintraconal spacespace, , prepre--/ / postseptalpostseptal spacespace, , 
connenctionconnenction withwith neighbouringneighbouring compartmentscompartments, , thinthin
wallswalls



Major Major regionsregions II.II.

ParanasalParanasal sinusessinuses
ostiomeatalostiomeatal complexcomplex, , conchaeconchae andand connectionsconnections, , parspars
papyraceapapyracea, , blowblow--outout fracturefracture, , laminalamina cribrosacribrosa →→
frontalfrontal scalascala, , nasalnasal bonebone

FaceFace
suprahyoidsuprahyoid compartmentscompartments: : parapharyngealparapharyngeal--, , 
retropharyngealretropharyngeal-- ((spreadspread toto thethe mediastinummediastinum), ), 
masticatormasticator--, , parotidparotid--, , prevertebralprevertebral spacespace, , 
pterygopalatinepterygopalatine fossa, fossa, buccalbuccal spacespace, , submandibularsubmandibular
spacespace



Major Major regionsregions III.III.

NeckNeck
pharynxpharynx

–– epiepi-- ,,mesomeso-- ((tonsillartonsillar fossa, fossa, basebase ofof tonguetongue), ), hypopharynxhypopharynx
((epiglotticepiglottic valleculevallecule,  ,  piriformpiriform sinus)sinus)

larynxlarynx
–– supraglotticsupraglottic spacespace ((preepiglotticpreepiglottic), ), glottisglottis ((paraglotticparaglottic

spacespace), ), subglotticsubglottic spacespace

lymphaticslymphatics
thyroidthyroid glandgland/ / parathyroidparathyroid glandsglands
cervicalcervical, , brachialbrachial plexusplexus



ClassificationClassification ofof
major major spacesspaces ofof thethe neckneck

Suprahyoid spaces

Infrahyoid spaces

Hyoid bone

C
om

plete
extension

anteriorlyanteriorly posteriorlyposteriorly



CompartmentsCompartments ofof headhead--andand--neckneck
AboveAbove hyoidhyoid bonebone
pharyngealpharyngeal

mucosalmucosal spacespace
masticatormasticator spacespace
parapharyngealparapharyngeal

spacespace
prestyloidprestyloid / / poststyloidpoststyloid compcomp..

sublingualsublingual spacespace
submandibularsubmandibular

spacespace
buccalbuccal spacespace
parotidparotid spacespace

BelowBelow hyoidhyoid bonebone
anterioranterior cervicalcervical spacespace
anterioranterior visceralvisceral spacespace
posteriorposterior cervicalcervical
spacespace

CompleteComplete extensionextension
retropharyngealretropharyngeal spsp..
dangerdanger spacespace
carotidcarotid sheatsheat
perivertebralperivertebral spacespace

prevertprevert./ ./ paraspinparaspin..



PartsParts andand bordersborders ofof headhead--andand--neck’sneck’s regionregion
Clinician’sClinician’s expectationableexpectationable radiologyradiology
knowledgeknowledge::

ExaminationExamination methodsmethods / / limitationslimitations
PatientPatient preparationpreparation
AbilityAbility toto choosechoose thethe adequateadequate modalitymodality
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ModalitiesModalities
cancan be be appliedapplied inin H & NH & N

UltrasonographyUltrasonography
ConventionalConventional xx--rayray (+ (+ fluoroscopyfluoroscopy))

plainplain radiographradiograph ((unenhancedunenhanced))
contrastcontrast--enhancedenhanced ((waterwater--solublesoluble, , nonnon--solublesoluble))

CT (CT (spiralspiral, , multislicemultislice, , conecone--beambeam) / MRI) / MRI
AngiographyAngiography

DSA (DSA (digitaldigital subtractionsubtraction angiographyangiography))
CTCT--, , MRMR--angiographyangiography

NuclearNuclear medicinemedicine
scintigraphyscintigraphy
SPECT (SPECT (singlesingle photonphoton emissionemission computedcomputed tomographytomography))
PET (PET (positronpositron emissionemission tomographytomography), PET), PET--CTCT



UltrasonographyUltrasonography
IndicationIndication

faceface
floorfloor ofof thethe mouthmouth
superficialsuperficial tissuestissues ofof thethe neckneck
superficialsuperficial toto bonesbones
most most lymphaticlymphatic regionsregions

PatientPatient preparationpreparation
getget offoff jewelsjewels ((necklacenecklace, , biggerbigger earear--ringring) ) 
getget offoff bandagebandage ((ifif possiblepossible))
pullpull out out ofof tracheostomytracheostomy canulecanule ((ifif possiblepossible))
BeforeBefore contrastcontrast--enhancedenhanced examinationexamination

patientpatient consentconsent
emptyempty stomachstomach



ConventionalConventional xx--rayray
unenhancedunenhanced

image: image: shadowshadow ofof thethe atom’satom’s electronelectron shellshell
radiopaqueradiopaque/ / densedense →→ highhigh atomicatomic numbernumber

bonesbones, , calcifiedcalcified structuresstructures

significancesignificance decreaseddecreased duedue toto thethe
applicationapplication ofof modern modern techniquestechniques (CT)(CT)



ConventionalConventional xx--rayray
unenhancedunenhanced
IndicationIndication

panoramicpanoramic viewview / / toothtooth xx--rayray
fracturefracture suspicionsuspicion onon thethe faceface
InflammationInflammation ofof paranasalparanasal sinussinus
mastoidmastoid cellscells

PatientPatient preparationpreparation
getget offoff jewelsjewels ((necklacenecklace, , earear--ringring, , piercingpiercing))



ConventionalConventional xx--rayray
withwith CMCM

advantageadvantage ofof fluoroscopyfluoroscopy: : functionalfunctional informationinformation
movingmoving ofof calcifiedcalcified lesionslesions ((nodulenodule inin thyroidthyroid glandgland))

swallowswallow examinationexamination
hypopharynxhypopharynx –– tumoroustumorous stricturestricture; ; ZenkerZenker--diverticulediverticule

sialographysialography ( ( refillrefill ofof salivarysalivary glandgland andand ductduct ))
stonesstones

easilyeasily achievableachievable, rapid, , rapid, stillstill has has itsits significancesignificance



ConventionalConventional xx--rayray
withwith CMCM
IndicationIndication

stop stop causedcaused byby a a foreignforeign bodybody
suspicionsuspicion ofof perforationperforation
diverticulediverticule
calcifiedcalcified lesionlesion onon thethe neckneck
tumor tumor -- stricturestricture

PatientPatient preparationpreparation
getget offoff jewelsjewels ((necklacenecklace, , earear--ringring, , piercingpiercing))
emptyempty stomachstomach
cooperabilitycooperability is is importantimportant



swallowswallow studystudy



UnUn-- andand
contrastcontrast--enhancedenhanced CTCT

techniquetechnique basedbased onon xx--rayray
optionaloptional CT CT angiographyangiography
betterbetter resolutionresolution ofof softsoft tissuestissues
↔↔ conventionalconventional xx--rayray
less less goodgood spatialspatial resolutionresolution /512x512 /512x512 pxpx//
↔↔ conventionalconventional xx--rayray
higherhigher dosedose ofof radiationradiation exposureexposure



IndicationIndication
tumor TNM tumor TNM classificationclassification
regionsregions whichwhich areare coveredcovered byby bonesbones ((deepdeep faceface))
toto assessassess bonybony relationsrelations ((fracturefracture, , detaileddetailed relationsrelations ofof thethe
paranasalparanasal sinusessinuses) ) 
inin thethe suprahyoidsuprahyoid regionregion thethe useuse ofof CT is CT is toto considerconsider
insteadinstead ofof MR MR basedbased onon thethe questionquestion
infrahyoidinfrahyoid neckneck ((thethe fattyfatty tissuestissues separateseparate thethe
compartmentscompartments wellwell)  

UnUn-- andand
contrastcontrast--enhancedenhanced CTCT

)  

PatientPatient preparationpreparation
getget offoff thingsthings mademade ofof metalmetal inin thethe examinedexamined regionregion
patientpatient consentconsent –– emptyempty stomachstomach
iviv. CM . CM –– DM (DM (metforminmetformin))



HRCT (HRCT (temporaltemporal bonebone))

basedbased onon XX--rayray
unenhancedunenhanced ultrathinultrathin slicesslices (0.3 mm)(0.3 mm)

increasedincreased exposureexposure





ConebeamConebeam CTCT

techniquetechnique basedbased onon xx--rayray
unenhancedunenhanced techniquetechnique

2D 2D flatflat panel panel detectordetector (0.4 mm (0.4 mm resolutionresolution))
significantlysignificantly less less radiationradiation exposureexposure

–– maxmax 100 100 µµSvSv ((↔↔multidetectormultidetector CT cca. 1200CT cca. 1200--3300 3300 µµSvSv ))
–– panoramicpanoramic viewview film 10film 10--12 12 µµSvSv ((dailydaily backgroundbackground radrad 88 µµSvSv) ) 





ConebeamConebeam CTCT
IndicationIndication

implantologyimplantology
maxillomaxillo--facialfacial surgerysurgery
impactationimpactation
TMJ TMJ evaulationevaulation
airwayairway studystudy
spinalspinal examinationexamination
orthodonticsorthodontics



UnUn-- & & 
contrastcontrast--enhancedenhanced MRIMRI

image: image: mapmap ofof H H atomsatoms inin tissuestissues
bestbest softsoft tissuetissue contrastcontrast
nonnon--ionizingionizing radiationradiation
more more expensiveexpensive relativelyrelatively
more more difficultdifficult toto availableavailable
temporal resolution is low (30-50 min)



UnUn-- &&
contrastcontrast--enhancedenhanced MRIMRI

Indication
suprahyoid region
evaluation of scull base
Q’s on tumorous infiltration
(scarr ↔ recidiva tissues)

PatientPatient preparationpreparation
removeremove thingsthings mademade ofof metalmetal
pacientpacient consentconsent –– emptyempty stomachstomach
contraindicationcontraindication: : prothesisprothesis mademade ofof metalmetal, pacemaker, pacemaker
relrel. . contraindicationcontraindication: : claustrophobyclaustrophoby



MRI T2 MRI T2 weightedweighted

MRI T2 MRI T2 weightedweighted

MRI T1 MRI T1 weightedweighted



DigitalDigital
subtractionsubtraction angiographyangiography

IndicationIndication
assessassess ofof vasculaturevasculature ofof tumorstumors inin orderorder toto applyapply
consecutiveconsecutive interventionintervention
((RFARFA--radiofrequencyradiofrequency ablationablation, , chemoembolisationchemoembolisation, , 
chemoablationchemoablation, , embolisationembolisation))
paragangliomasparagangliomas localisedlocalised inin carotidcarotid sheatsheat

PatientPatient preparationpreparation
patientpatient consentconsent –– emptyempty stomachstomach
asepticaseptic circumstancescircumstances



lowlow resolutionresolution inin morphologymorphology
richrich inin metabolicmetabolic informationinformation
TcTc isotopeisotope

gamma gamma cameracamera ((thyroidthyroid glandgland scintigraphyscintigraphy))
SPECT SPECT –– singlesingle photonphoton emissionemission CTCT

FDGFDG--PETPET
FF1818 glucoseglucose –– positronpositron radrad..
searchsearch forfor primaryprimary tumor tumor oror metastasismetastasis, , 
inflammationinflammation
PETPET--CT image CT image fusion

NuclearNuclear medicinemedicine

fusion



NuclearNuclear medicinemedicine
IndicationIndication

tumorstumors
followfollow--upup examinationexamination
inflammationinflammation
thyroidthyroid & & parathyroidparathyroid glandgland scintscint..

PatientPatient preparationpreparation
patientpatient consentconsent –– emptyempty stomachstomach & & urinaryurinary bladderbladder
previousprevious historyhistory! (old ! (old fracturefracture, , degenerativedegenerative lesionlesion))



CourtesyCourtesy ofof dr. dr. GyörkeGyörke,,
DeptDept. . ofof DiagnDiagn. . RadiologyRadiology & & OncotherapyOncotherapy

treatedtreated hypopharyngealhypopharyngeal cancercancer
knownknown solitarysolitary hepatichepatic metastasismetastasis
SOLITARY? SOLITARY? 
NO: NO: lymphnodelymphnode metastasesmetastases presentpresent
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REGIONREGION ModalityModality ofof choicechoice

ScullScull basebase CTCT bonebone –– MRIMRI softsoft tissuetissue, , cranialcranial nervesnerves

TemporalTemporal bonebone HRCT HRCT bonybony detailsdetails –– MRIMRI inflammationinflammation
SchüllerSchüller radiographradiograph inflammationinflammation/ / opacityopacity

OrbitOrbit CTCT bonybony wallswalls –– MRIMRI inflammationinflammation, tumor, tumor
XX--rayray fracturefracture –– US US ophthalmologyophthalmology

ParanasalisParanasalis
sinusessinuses

XX--rayray acuteacute sinusitissinusitis –– CTCT ostiumostium, tumor  , tumor  ––
MRIMRI inflammationinflammation, tumor (, tumor (spreadingspreading))

FaceFace CTCT bonybony wallswalls –– MRIMRI inflammationinflammation, tumor (, tumor (sprspr))
XX--rayray fracturefracture –– US US buccalbuccal spacespace

NeckNeck USUS softsoft tissuestissues –– CT CT softsoft tissuestissues, , larynxlarynx ––
MRI MRI softsoft tissuestissues, tumor, , tumor, inflammationinflammation



virtualvirtual
epipharyngoscopyepipharyngoscopy



TakeTake homehome messagesmessages……
GoodGood previousprevious historyhistory => => HalfHalf ofof diagnosisdiagnosis
ImportantImportant toto knowknow thethe technicaltechnical basicsbasics ofof
modalitiesmodalities

XX--rayray: : bonebone, , metalmetal, , gasgas
CT: CT: asas xx--rayray ((bonebone destructiondestruction) + no ) + no summarizingsummarizing effecteffect
+ + goodgood delineationdelineation effecteffect duedue toto fattyfatty tissuetissue
MRI: MRI: bestbest ofof softsoft tissuetissue contrastcontrast + + evaulationevaulation ofof tumor tumor 
andand inflammatoryinflammatory processprocess + no + no ionizingionizing--radiationradiation
((childrenchildren, , pregnantspregnants…)…)
AngiographyAngiography: : pathologicpathologic vascularvascular patternpattern + + possibilitypossibility ofof
interventionintervention
NM: NM: metabolicmetabolic informationinformation = = searchsearch forfor primaryprimary TU +  TU +  
distantdistant metastasismetastasis
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