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] What is Angiography? |

¢ Angiography or arteriography is a medical imaging technique used to visualizethe inside, or

lumen, of blood vessels and organs of the body, with particular interest in the arteries, veins

and the heart chambers. _ gl dasdial) ol gatl) 4585 4 AL gl 4 gasl) A Y1 st @
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¢ Angiography is performed using:

o Xx-rays with catheters.

o computed tomography (CT).

° magnetic resonance imaging (MRI).




_ MR anaioaraghx _

_It s a type of magnetic resonance imaging(MRI) scan that uses a magnetic field and pulses ofradio wave energy to
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Advantages of MR angiography:

compared with catheter angiography, MRA is less invasive, less expensive, and faster to perform.For conventional angiography, catheter is
inserted though the patient groin and threaded up into the artery in the brain.MRA does not require this catheter. s g9 i s pa 45 L8l
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As a result, it eliminates related complications such as possible damge to an artery.cb &l 2 alall Jis dlall cald cilieliaall Jo 5o 48la cllal dagss,

Disadvantaoges of MR angiography:

It does not depict small vessels or extremely slow blood flow as well as conventional angiography

dose.
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MRA used to

 Examine blood vessels In :

* Brain

* Neck

e Heart

* Chest

« abdomen (such as the kidneys and liver)
* Pelvis, legs and feet

 Arms and hands




Arteries of the brain (cranial view) - MRA
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Anterior cerebral artery

Anterior communicating artery

Basilar artery

branches (in insula) of middle cerebral artery
Cavernous portion of internal carotid artery
Cervical portion of internal carotid artery

Genu of middle cerebral artery

Intracranial (supraclinoid) internal carotid artery
Middle cerebral artery

. Ophthalmic artery

. Petrous portion of internal carotid artery

. Posterior cerebral artery

. Posterior cerebral artery in ambient cistern

. posterior cerebral artery in interpeduncular cistern
. Posterior communicating artery

. Posterior inf cerebellar artery.

. Quadrigeminal portion of posterior cerebral artery
. Superior cerebellar artery

. Vertebral artery




Arteries of the brain (lateral view) - MRA

Anterior cerebral artery

Anterior communicating artery

Basilar artery

branches (in insula) of middle cerebral artery
Cavernous portion of internal carotid artery
Cervical portion of internal carotid artery

Genu of middle cerebral artery

Intracranial (supraclinoid) internal carotid artery
9. Middle cerebral artery

10. Ophthalmic artery

11. Petrous portion of internal carotid artery

12. Posterior cerebral artery

13. Posterior cerebral artery in ambient cistern

14. posterior cerebral artery in interpeduncular cistern
15. Posterior communicating artery

16. Posterior inf cerebellar artery.

17. Quadrigeminal portion of posterior cerebral artery
18. Superior cerebellar artery

19. Vertebral artery
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Variants of circle of Willis

ACA

6.7% . 18%

ICA

28.70/0 10.70/0 MCA

(single-side) (both sides)
P

P2 BA PCA




® Pt. wear a gown during the exam and has no metal fasteners. .4l cillacd) 4ual (ud g Glaia¥) gL G gh £ 125 ) Jlaad) ija e

® The radiologist or technologist ask patient if he\she have asthma or allergies tocertain drug Jbes 831 gl dxdY) quda e
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® Use gadolinium for MRI exams. It does not contain iodine, and it is less likelyto cause an allergic reaction than CT
and X-ray iodine based contrast. Jad 2 b cuauill & o 8 g2 5 cagall o (g ging ¥ | oealiiall (i il gualll) CULATAY aadinid o
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* All jewelry and other accessories should beremove before the MRI scan. s s<aill gasd Jé o oy cilialal) (pa W & g &l _a gaall gran o

* Metal and electronic items are not allowed in the exam room..caia¥) 4d & A gy 7 sames & 43 <Y g Aitnal) pualial] o




MRA is not able to see and capture images of calcium deposits within theblood vessels. 4, s 3& & o
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MRA evaluation of small vessels, in particular, may be difficult.bea «pagadldl da g Ao b auall 4o §¥) anli (9SS o,
Patients who cannot lay still or on their backs may have poor quality MRAiImages. ¥ ¢l sl gl (583 28 o
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A person who is very large may not fit into certain types of MRI machines.

There are weight limits on the scanners. (= ¢Js9 292 dUia | usblital) (i Ml geatl) <N (o dlima £ 68 ) 12 jSl) (adldl) eliay Y 28
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® To evaluate conditions of the carotid arteries such as::Jie Agibuad) Gy pil) Ja gy anil o
(d stenotic / occlusive disease in symptomatic patients ((can mean showing symptoms)) (e.g., transient ischemic
attack TIA or cerebrovascular accidentCVA) e (i O (Sad)) ol oY) (o pal) (A 3 gamal) / ¢ gial) (2 pal) (s
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(d stenotic / occlusive disease in asymptomatic patients who are candidates forcarotid endarterectomy surgery o«
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1. CE (contrast-enhanced) MRA.
2. Non-Contrast Enhanced MRA:
» TOF (time-of-flight) MRA

» PC (phase contrast) MRA MR ANGIOGRAPHY




] Contrast Enhanced MRA(CEMRA) |

This sequences used for CEMRA is usually a modified T1 weighted spoiled gradient refocused GREsequences. s34 (< La 3als
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> Approximate T1 times of blood, muscle and enhanced blood are 1200ms, 600ms and 100ms respectively. sl (r A i) cild g
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» Adose of approximately 0.2m mol/kg of gadolinium is required to make T1 of blood shorter than that of

fat and muscle, so that it will appear brighter than fat. cuss «dliasll s ¢y saall (o jumil aall elas (o 28/ Jsa (ke 0.2 s (pede o ogllas
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» The most important aspect in CEMRA is timing of peak arterial enhancement such that it will fill centerof the K- space that is
responsible for contrast in the image..ss<ll (& (il (e Jgmall sliall 38 pa Slase oy il pl) 59 ) G jad <o g8 8 dsan] JSY) ailad)

» The time to fill the center of the K-space is usually the initial 2-3 seconds of the typical 15-20 secondsrun. It is important to
match these 2-3 seconds with peak arterial enhancement to get good angiogram. ¢ si 3-2 4Ll ¢ 588 La Bl ga Coiil) 38 ja g Jal 8 gl)
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» Keyhole imaging can be applied to CEMRA to improve the temporal resolution..Asie i 4841 (await (G s geatl] (gadat Sy

» Examples- TRICKS (GE)-time resolved MRA technique TWIST(SIEMENS)




_ Non contrast enhanced MR angiography _

It is performed in several ways including:
1. Time of flight angiography(TOF- MRA)
2. Phase contrast angiography(PC- MRA)

Generally, these techniques are time- consuming as compared with
contrast enhanced MR angiography.




*|It is an MRI technique to visualize flow within vessels, without the need administer contrast. It is based on
the phenomenon of flow- related enhancementof spins  entering into imaging slice. s s<aill 48 L) o
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*As a result of being unsaturated, these spins give more signal that surroundingstationary spins. 4a-ii
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*TOF can be of three types :
1. 2D time of flight

2. 3D time of flight
3. MOTSA(Multiple overlapping thin slab (acquistion)




CT-angiography vs MR-angiography:

Spatial resolution Good Fair

Size of vessel upto 0.6mm 1.0-1.5mm
Tortuous vessel better visualized -

Time seconds minutes
Risk of radiation exposure yes no

Use of contrast always +/-
Detection of calcification excellent -

ferromagnetic substance not indicated
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