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 Outline
 • $ormal %maging &natomy of 'rain
 • 'asic Features of 'rain (esions
 • 'rain )umor
 •
 *erebrovascular Disease•  )raumatic 'rain %njury
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 Normal Imaging Anatomy ofBrain
 • S+ull and Meninges Dura, -ia.
 • /asculature0 /eins and &rteries
 • Surface &natomy1(obes, gyri, Sulci
 •
 2istologic1'roadman3s• Functional1motor, sensory, speec4
 • W4ite Matter
 • *ross sectional imaging
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 Anterior circulation
   Internal CarotidArteriesosterior Circulation  !erte"ral arteries
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 Su#er$cial and Dee# Arterial Su##lyto t%e Cere"ral &emis#%eres
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 Neuroradiology 'odalities (
 • -lain Film
 • *)
 • US
 •
 MR%• %nterventional
 • &ngiograp4y
 • Myelograp4y
 • 'iopsy• $uclear Medicine
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 C) Basics
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 C) Basics
 • $euroradiology•  )4e BASICS of *)
 • *) 2istory
 • -rotocol
 • )erminology
 • *ontrast• Radiation Safety
 • *ases
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 SIR GOD*REY N+ &OUNS*IELD
 • ,-.- No"el Laureatein 'edicine 
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 C) &istory
 • "56 7 First clinical *) scanner• Used for 4ead e8aminations
 • Water bat4 re9uired
 • :! 8 :! matri8
 •
 ; minutes per revolution• " image per revolution
 • : levels of grey
 • <vernig4t image reconstruction
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 C) &istory
 • !!; 7 =; slice scanner• "!; 8 "!; matri8
 • !>??s per revolution
 • =; images per revolution
 • !>;mm slice t4ic+ness• ! images reconstructed@second
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 C) Basics•
 $euroradiology•  )4e BASICS of *)
 • *) 2istory
 • -rotocol
 • )erminology
 • *ontrast• Radiation Safety
 • *ases
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 C) rotocolling
 • W4at 4appens w4en an e8am isre9uestedA• & re9uisiton is completed>
 •
  )4e re9uested e8am is protocolled according to4istory, p4ysical e8am and previous e8ams>
 • )4e patient information is conBrmed>
 • )4e e8am is t4en performed>
 •%mages are ready to be interpreted in C• Uncomplicated e8am 7 #1"! minutes after completion
 • *omplicated e8ams wit4 reconstructions ta+e at least "4our but usually "1 4ours>
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 C) rotocolling
 • *) 4ead protocols• Wit4 or Wit4out contrast
 • *) 'rain
 • *) 'rain wit4 posterior fossa images
 •
 *) &ngiogram@/enogram• *) -erfusion
 • *) of Sinuses
 • *) of <rbit
 • *) of )emporal bones
 • *) of Mastoid bones• *) of S+ull
 • *) of Face
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 C) rotocolling
 • /ariables• -lain or contrast en4anced
 • Slice positioning
 • Slice t4ic+ness
 •
 Slice orientation• Slice spacing and overlap
 • )iming of imaging and contrast administration
 • Reconstruction algor4it4m
 • Radiation dosimetry
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 C) rotocolling
 • -atient %nformation• %s t4e patient pregnantA
 • Radiation safety
 • *an t4e patient cooperate for t4e e8amA
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 C) Basics•
 $euroradiology•  )4e BASICS of *)
 • *) 2istory
 • -rotocol
 •
  )erminology• *ontrast
 • Radiation Safety
 • *ases Stro+e.
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 C) )erminology
 • 8ams using Ionizing radiation • -lain Blm
 • *)
 • "@"! of all e8ams
 •
 2/3 OF RADIATION EXPOSURE• Fluoroscopy
 • &ngiograp4y, barium studies
 • $uclear medicine
 • /@E scan, bone scan
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 C) )erminology
 • &ttenuation• 2yperattenuating 4yperdense.
 • 2ypoattenuating 4ypodense.
 • %soattenuating isodense.
 • &ttenuation is measured in 2ounsBeld units• Scale 1"!!! to "!!!
 • 1"!!! is air
 • ! is water
 • "!!! is cortical bone
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 C) )erminology
 • W4at we can see• )4e brain is grey
 • W4ite matter is usually dar+ grey ;!.
 • rey matter is usually lig4t grey ;#.
 • *SF is blac+ !.
 •  )4ings t4at are brite on *)
 • 'one or calciBcation G?!!.
 • *ontrast
 •
 2emorr4age &cute H 6!.• 2ypercellular masses
 • Metallic foreign bodies
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 C) )erminology
 • /o8el• /olume element
 • & vo8el is t4e dimensional representation of a ?dimensional pi8el picture element.>
 •-artial volume averaging
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 C) )erminology
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 C) )erminology
 • Window Widt4• $umber of 2ounsBeld units from blac+ to w4ite
 • (evel or *enter• 2ounsBeld unit appro8imating mid1gray
 C) ) i l
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 C) )erminology
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 C) Artifacts

Page 37
                        

7/24/2019 Basic Neuroradiology
 http://slidepdf.com/reader/full/basic-neuroradiology 37/70
 C) )erminology
 • Digital reading stations are t4e standard of care ininterpretation of *) and MR%>
 • W4yA• /olume of images
 • &bility to manipulate and reconstruct images
 • *ost
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 C) )erminology
 • D%*<M• Digital %maging and *ommunications in Medicine
 • D%*<M provides standardiIed formats for images, acommon information model, application service
 deBnitions, and protocols for communication>
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 C) Basics•
 $euroradiology•  )4e BASICS of *)
 • *) 2istory
 • -rotocol
 • )erminology
 • *ontrast• Radiation Safety
 • *ases
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 Contrast
 • 'arium
 • %odinated• vascular
 • 'iliary, Urinary
 • *SF
 • adolinium
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 Contrast
 •  )ypes of iodinated contrast• %onic
 • $onionic 1 standard of care
 • $o c4ange in deat4 rate from reaction but number
 of reactions is decreased by factor of ;>• %f an en4anced study is needed, patient needs
 to be $-< at least ; 4ours and 4ave nocontraindication to contrast, ie allergy or renal
 insuJciency>
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 Contrast
 • W4at are t4e ris+s of iodinated contrastA• *ontrast reaction
 • " in "!,!!! 4ave true anap4ylactic reaction
 • " in "!!,!!! to " in ",!!!,!!! will die
 •
 Medical %ssues• &cute renal failure
 • (actic acidosis in diabetics• %f on lucop4age, patient must stop lucop4age for ;:
 4ours after e8am to prevent serious lactic acidosis
 • *ardiac
 • 8travasation
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 Contrast
 • W4o is at ris+ for an anap4ylactic reactionA• -atients wit4 a prior 4istory of contrast reaction
 • -atients wit4 a 4istory ast4ma react at a rate of " in ,!!!
 • -atients wit4 multiple environmental allergies, ie foods,
 4ay fever, medications
 &min MM, et al> %onic and nonionic contrast media0 *urrent statusand controversies>
 &ppl Radiol "55? 0 ;"1#;>
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 Contrast
 • -retreatment for anap4yla8is• #! mg <ral -rednisone "?, 6 and " 4our prior to e8am
 • #! mg oral 'enedryl " 4our prior to e8am
 • %n emergency, !! mg iv 4ydrocortisone 1; 4ours prior to
 e8am
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 Contrast
 • W4at are t4e ris+ factors for contrast inducedacute renal failureA• -re1e8isting renal insuJciency
 • *ontrast volume
 • De4ydration
 • &dvanced age
 • Drugs
 • Multiple myeloma
 •
 *ardiac failure

Page 46
                        

7/24/2019 Basic Neuroradiology
 http://slidepdf.com/reader/full/basic-neuroradiology 46/70
 Contrast
 • *onsiderations in patients wit4 renal insuJciency• %s t4e e8am necessaryA
 • %s t4ere an alternative e8am t4at can answer t4e9uestionA
 •
 Decrease contrast dose
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 Contrast
 • -retreatment for renal insuJciency• 2ydration
 • Mucomyst
 • =!! mg po '%D t4e day before and day of study
 -revention of radiograp4ic1contrast1agent1induced reductions inrenal function by acetylcysteine>
  )epel M, et al> $ ngl L Med !!! Lul !?;??.0":!1;
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 Contrast
 • *ontrast induced renal failure• levated creatinine ;1;: 4ours after contrast w4ic4
 resolves over 61" days>
 • *an re9uire dialysis
 Me4ran, R> et al> Radiocontrast induced renal failure0&llocationsand outcomes>
 Reviews in *ardiovascular Medicine /ol> Supp> " !!"
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 C) Basics•
 $euroradiology•  )4e BASICS of *)
 • *) 2istory
 • -rotocol
 • )erminology
 • *ontrast• Radiation Safety
 • *ases
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 Radiation Safety
 • Diagnostic *) Scans0 &ssessment of -atient,-4ysician, and Radiologist &wareness of RadiationDose and -ossible Ris+s• Lee, C. et al. Radiology  !!;?"0?5?
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 Radiation Safety
 • Deterministic ects• 2ave a t4res4old below w4ic4 no eect will be seen>
 • Stoc4astic ects• 2ave no t4res4old and t4e eects are based on t4e dose 8
 9uality factor>
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 Radiation Safety
 •  )erminology• y N ray is t4e absorbed dose S% unit.
 •  )4e e9uivalent of " joule@+g of tissue
 • Rad N radiation absorbed dose
 • Sv N Sievert is t4e dose e9uivalent S% unit.• &bsorbed dose multiplied by a 9uality factor
 • Rem N radiation e9uivalent man
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 Radiation Safety
 • Relative values of *) e8am e8posure• 'ac+ground radiation is ? mSv@year
 • Water, food, air, solar
 • %n Denver altitude #:! ft>. "! mSv@year
 • *OR N !>" mSv• *) 4ead N mSv
 • *) *4est N : mSv
 • *) &bdomen and -elvis N ! mSv
 -The e!i"a#ent o$ 2%% CXR
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 Radiation Safety
 • ects of O rays>• &bsorption of p4otons by biological material leads
 to brea+age of c4emical bonds>
 •  )4e principal biological eect results fromdamage to D$& caused by eit4er t4e direct orindirect action of radiation>
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 Radiation Safety
 •  )issue@<rgan radiosensitivity• Fetal cells
 • (ymp4oid and 4ematopoietic tissues intestinalepit4elium
 •
 pidermal, esop4ageal, orop4aryngeal epit4elia• %nterstitial connective tissue, Bne vasculature
 • Renal, 4epatic, and pancreatic tissue
 • Muscle and neuronal tissue
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 Radiation Safety
 • Estimated Ris/s of Radiation0Induced*atal Cancer from ediatric C)• Da1id 2+ Brenner3 et al+ A&R 455,6 ,.7(48-04-7• Additional ,.5 cancer deat%s for eac% year of
 %ead C) in t%e US+• ,953555 total cancer deat%s3 t%erefore : 5+,4;
 increase
 • , in ,<55 =ill die from radiologically induced cancer

Page 57
                        

7/24/2019 Basic Neuroradiology
 http://slidepdf.com/reader/full/basic-neuroradiology 57/70
 Radiation Safety
 • ?!5; men received radiation for 4emangioma• )4ose receiving G"!! my
 • Decreased 4ig4 sc4ool attendance
 • (ower cognitive test scores
 -er 2all, et al> Efect o low doses o ionising radiation in inancy oncognitive unction in adulthood: Swedish population based cohort
 study 1
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 Radiation Safety
 • 2iros4ima and $agasa+i•  )4ere 4as been no detectable increase in genetic
 defects related to radiation in a large sample
 :!,!!!. of survivor ospring, including0 congenitalabnormalities, mortality including c4ild4oodcancers., c4romosome aberrations, or mutations inbioc4emically identiBable genes>
 William L Sc4ull, Efects o Atoic Radiation: A !al"Century oStudies ro !iroshia and #agasa$i, %&&'.
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 Radiation Safety
 • 2iros4ima and $agasa+i• 2owever, e8posed individuals w4o survived t4e acute
 eects were later found to suer increased incidence ofcancer of essentially all organs>
 William L Sc4ull, Efects o Atoic Radiation: A !al"Century oStudies ro !iroshia and #agasa$i, %&&'.
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 Radiation Safety• 2iros4ima and $agasa+i
 • Most victims wit4 4ig4 doses died
 • /ictims wit4 low doses despite t4eir large numbers arestill statistically insigniBcant>
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 Radiation Safety
 Com#arison of Image >ualityBet=een Con1entional and Lo=0Dose Nonen%anced &ead C)
 'ar/ E+ 'ullinsa3 et al+
 A2NR A#ril 4559+
 Reduction of mAs from ,.5 to -5
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 Radiation Safety
 • W4at does all t4is meanA• " *OR appro8imates t4e same ris+ as0
 • " year watc4ing )/ *R).
 • " coast to coast airplane Pig4t
 •? pus on a cigarette
 • days living in Denver
 • " 2ead *) is appro8imately ! *OR
 2ealt4 -4ysics Society on t4e web114ttp0@@4ps>org
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 Radiation Safety
 •  )4e pregnant patient• *an anot4er e8am answer t4e 9uestionA
 • W4at is t4e gestational ageA
 • *ounsel t4e patient
 •?Q of all deliveries 4ave some type of spontaneousabnormality
 •  )4e mot4er3s 4ealt4 is t4e primary concern>
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 Radiation Safety
 • $o single diagnostic procedure results in aradiation dose t4at t4reatens t4e well1being of t4edeveloping embryo and fetus> 11 &merican *ollege of
 Radiology
 •
 Women s4ould be counseled t4at 81ray e8posurefrom a single diagnostic procedure does not resultin 4armful fetal eects> SpeciBcally, e8posure toless t4an # rad 4as not been associated wit4 anincrease in fetal anomalies or pregnancy loss> 11
 &merican *ollege of <bstetricians and ynecologists
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 Conclusion
 • *) )erminology• &ttenuation density. in 2ounsBeld units
 • Digital interpretation is standard of care
 • *) 4as ris+s
 • *ontrast• Radiation e8posure
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 C) Basics•
 $euroradiology•  )4e BASICS of *)
 • *) 2istory
 • -rotocol
 • )erminology
 • *ontrast
 • Radiation Safety
 • *ases
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 NormalC)
 , day , year 4 years

Page 68
                        

7/24/2019 Basic Neuroradiology
 http://slidepdf.com/reader/full/basic-neuroradiology 68/70
 y y y
 Normal C)
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 Normal C)Older #erson$ormal *)
 <lder-erson
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