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AKUT INMEYE KLINIK YAKLASIM,
GORUNTULEME VE ENDOVASKULER TEDAVI

Mert BAYRAMOGLU '

GiRi$
Inme, merkezi sinir sisteminin vaskiiler kay-
nakli hasarina (enfarktiis, kanama) bagl geli-
sen akut, fokal norolojik defisit sendromudur.
Inme, diinya ¢apinda besinci 6liim nedeniyken,
sakatligin 6nde gelen nedenidir. Inmelerin yak-
lagik %85’ i (1) iskemik nedenlidir.
Intrakraniyal vaskiiler bolgeler ve ndroanato-
mik yolaklarin iyi bilinmesi, klinik muayene es-
nasinda inme mekanizmasinin anlagilmasinda,
lezyon lokalizasyonunda ve prognozu belirle-
mede gok 6nemlidir. Bununla birlikte radyolojik
goriintiileme inme hastalarinin degerlendiril-

mesinde vazgecilmez bir 6neme sahiptir.

Bu kisimda akut inme tani ve yonetiminde
kullanilan degisik modaliteler, ileri goriintiile-
me teknikleri, inmeye klinik yaklasim ve endo-
vaskiiler tedavi segenekleri tartigilacaktir.

Akut inmede Klinik Degerlendirme

Inme hastasina yaklagimin en énemli kompo-
nenti norolojik belirtilerin erken taninmasidir.

Inmede zaman esittir beyin. Bu nedenle top-
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lumun ve saglik personelinin inme konusunda
egitilmesi, erken ve dogru miidahalenin sag-
lanmasi inme prognozunda 6nemli bir yere sa-
hiptir. Inme siiphesi bulunan hastaya acil tibbi
yardiminin saglanmasi ve hastay1 kabul ederek
en uygun tedaviyi uygulayabilecek bir ekibin
bulundugu hastaneye sevki elzemdir.

Inme hastas degerlendirilirken; Hasta inme
hastas1 m1? Semptomlar ne zaman basladi? Ne
tiir bir inme ile kars1 karsiyay1z? Lezyon nere-
de? Etyoloji nedir? gibi sorularin yanitlanmasi
gerekmektedir.

Inme smiflamast igin en sik kullanilan sinif-
lama TOAST (2) siniflamasidir. Bu siniflamaya
gore bes subtip tanimlanir. Bunlar biiyiik ar-
ter aterosklerozuna bagli inme, kardioembolik
inme, kiigiik damar okliizyonuna bagli inme,
diger etyolojilere bagli inme ve sebebi bilinme-
yen inme olarak siralanabilir. Bununla birlikte
inme hemorajik (Subaraknoid ya da intrasereb-
ral) ve iskemik (trombotik, embolik ya da azal-
mus global perfiizyona bagli) neden ile olmakta-
dir ve tedavinin planlanmasinda bu sebeplerin

ayirt edilmesi onemlidir.
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Nérovaskiiler Radyoloji

Resim 2. 68 yas, erkek hasta. 2 saat 6nce baslayan sol taraf giigsiizliik sikayeti. Konusma bozuklugu. Biling
agik. NIHSS 18. Diffiizyon MRG de sag insiiler korteks diizeyinde akut enfarkt bulgulari. ASPECT skoru 9
olan hasta mekanik trombektomi (SOLUMBRA teknigi) ile rekanalize edildi. eTICI3 rekanalizasyon saglandi.

agnostik goriintillemedeki gelismeler sayesinde
belirli hastalarda endovaskiiler tedavi aralig1 24
saate kadar uzatilabilmistir. Endovaskiiler teda-
vide kullanilan malzemeler ile ilgili teknolojik
ilerlemeler akut iskemin inme nedeni ile olusan
morbidite ve mortalitede azalmaya yardimci ol-

maktadir.

KAYNAKLAR

1.

354

Benjamin EJ, Muntner P, Alonso A, et al. Heart Dise-
ase and Stroke Statistics-2019 Update: A Report From
the American Heart Association. Circulation. 2019
Mar 5;139(10):e56—€528.

Adams HP, Bendixen BH, Kappelle L], et al. Classi-
fication of subtype of acute ischemic stroke. Defini-
tions for use in a multicenter clinical trial. TOAST.
Trial of Org 10172 in Acute Stroke Treatment. Stroke
[Internet]. 1993 Jan 1;24(1):35-41.

Savitz SI, Caplan LR. Vertebrobasilar Disease. N Engl



Akut inmeye Kilinik Yaklasim, Gériintileme ve Endovaskiiler Tedavi

10.

11.

12.

13.

14.

15.

16.

17.

18.

J Med. 2005 Jun 23;352(25):2618-2626.

Frankel MR, Morgenstern LB, Kwiatkowski T, et al.
Predicting prognosis after stroke: A placebo group
analysis from the National Institute of Neurological
Disorders and Stroke rt-PA Stroke Trial. Neurology.
2000 Oct 10;55(7):952-959.

Sloan MA, Price TR, Foulkes MA, et al. Circadian
rhythmicity of stroke onset. Intracerebral and suba-
rachnoid hemorrhage. Stroke. 1992 Oct;23(10):1420-
1426.

Marler JR, Price TR, Clark GL, et al. Morning inc-
rease in onset of ischemic stroke. Stroke. 1989
Apr;20(4):473-476.

Powers W], Rabinstein AA, Ackerson T, et al. Guideli-
nes for the Early Management of Patients With Acute
Ischemic Stroke: 2019 Update to the 2018 Guidelines
for the Early Management of Acute Ischemic Stroke:
A Guideline for Healthcare Professionals From the
American Heart Association/American Stroke Asso-
ciation. Stroke. 2019 Dec;50(12).

Roffe C, Nevatte T, Sim J, et al. Effect of Routine
Low-Dose Oxygen Supplementation on Death and
Disability in Adults With Acute Stroke. JAMA. 2017
Sep 26;318(12):1125.

Hemmen TM, Raman R, Guluma KZ, et al. Intrave-
nous Thrombolysis Plus Hypothermia for Acute Tre-
atment of Ischemic Stroke (ICTuS-L). Stroke. 2010
Oct;41(10):2265-2270.

Saxena M, Young P, Pilcher D, et al. Early tempera-
ture and mortality in critically ill patients with acute
neurological diseases: trauma and stroke differ from
infection. Intensive Care Med. 2015 May 3;41(5):823-
832.

Wohlfahrt P, Krajcoviechova A, Jozifova M, et al. Low
blood pressure during the acute period of ischemic
stroke is associated with decreased survival. ] Hyper-
tens. 2015 Feb;33(2):339-345.

Manning LS, Mistri AK, Potter J, et al. Short-Term
Blood Pressure Variability in Acute Stroke. Stroke.
2015 Jun;46(6):1518-1524.

Bracard S, Ducrocq X, Mas JL, et al. Mechanical th-
rombectomy after intravenous alteplase versus al-
teplase alone after stroke (THRACE): a randomised
controlled trial. Lancet Neurol. 2016 Oct;15(11):1138-
1147.

Berkhemer OA, Fransen PSS, Beumer D, et al. A Ran-
domized Trial of Intraarterial Treatment for Acute Is-
chemic Stroke. N Engl ] Med. 2015 Jan 1;372(1):11-20.
Lees KR, Emberson J, Blackwell L, et al. Effects of Al-
teplase for Acute Stroke on the Distribution of Func-
tional Outcomes. Stroke. 2016 Sep;47(9):2373-2379.
Saver JL, Goyal M, van der Lugt A, et al. Time to
Treatment With Endovascular Thrombectomy and
Outcomes From Ischemic Stroke: A Meta-analysis.
JAMA. 2016 Sep 27;316(12):1279.

Kidwell CS. Comparison of MRI and CT for Detecti-
on of Acute Intracerebral Hemorrhage. JAMA. 2004
Oct 20;292(15):1823.

Thomalla G, Simonsen CZ, Boutitie F, et al. MRI-Gu-
ided Thrombolysis for Stroke with Unknown Time of

355

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Onset. N Engl ] Med. 2018 Aug 16;379(7):611-622.
Requena M, Olivé-Gadea M, Muchada M, et al. Dire-
ct to Angiography Suite Without Stopping for Com-
puted Tomography Imaging for Patients With Acute
Stroke. JAMA Neurol. 2021 Sep 1;78(9):1099.

Saber H, Silver B, Santillan A, et al. Role of emergent
chest radiography in evaluation of hyperacute stroke.
Neurology. 2016 Aug 23;87(8):782-785.

Smith EE, Kent DM, Bulsara KR, et al. Accuracy of
Prediction Instruments for Diagnosing Large Vessel
Occlusion in Individuals With Suspected Stroke: A
Systematic Review for the 2018 Guidelines for the
Early Management of Patients With Acute Ischemic
Stroke. Stroke. 2018 Mar;49(3).

Hirai T, Korogi Y, Ono K, et al. Prospective Evalua-
tion of Suspected Stenoocclusive Disease of the Int-
racranial Artery: Combined MR Angiography and
CT Angiography Compared with Digital Subtraction
Angiography. Am ] Neuroradiol [Internet]. 2002 Jan
1;23(1):93.

Lima FO, Lev MH, Levy RA, et al. Functional
Contrast-Enhanced CT for Evaluation of Acute Is-
chemic Stroke Does Not Increase the Risk of Cont-
rast-Induced Nephropathy. Am ] Neuroradiol. 2010
May;31(5):817-821.

Wardlaw JM, Murray V, Berge E, et al. Recombinant
tissue plasminogen activator for acute ischaemic stro-
ke: an updated systematic review and meta-analysis.
Lancet. 2012 Jun;379(9834):2364-2372.

Lees KR, Bluhmki E, von Kummer R, et al. Time to
treatment with intravenous alteplase and outcome
in stroke: an updated pooled analysis of ECASS, AT-
LANTIS, NINDS, and EPITHET trials. Lancet. 2010
May;375(9727):1695-1703.

Bhatia R, Hill MD, Shobha N, et al. Low Rates of Acu-
te Recanalization With Intravenous Recombinant Tis-
sue Plasminogen Activator in Ischemic Stroke. Stroke.
2010 Oct;41(10):2254-2258.

Tissue Plasminogen Activator for Acute Ischemic
Stroke. N Engl ] Med. 1995 Dec 14;333(24):1581-
1588.

Nogueira RG, Jadhav AP, Haussen DC, et al. Throm-
bectomy 6 to 24 Hours after Stroke with a Mismatch
between Deficit and Infarct. N Engl ] Med. 2018 Jan
4;378(1):11-21.

Albers GW, Marks MP, Kemp S, et al. Thrombectomy
for Stroke at 6 to 16 Hours with Selection by Perfusion
Imaging. N Engl ] Med. 2018 Feb 22;378(8):708-718.
Broocks G, Hanning U, Flottmann E et al. Clinical
benefit of thrombectomy in stroke patients with low
ASPECTS is mediated by oedema reduction. Brain.
2019 May 1;142(5):1399-1407.

Cagnazzo F, Derraz I, Dargazanli C, et al. Mechanical
thrombectomy in patients with acute ischemic stroke
and ASPECTS <6: a meta-analysis. ] Neurointerv Surg.
2020 Apr;12(4):350-355.

Jung S, Mono M-L, Fischer U, et al. Three-Month and
Long-Term Outcomes and Their Predictors in Acute
Basilar Artery Occlusion Treated With Intra-Arterial
Thrombolysis. Stroke. 2011 Jul;42(7):1946-1951.



Nérovaskiler Radyoloji

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Baek JM, Yoon W, Kim SK, et al. Acute Basilar Artery
Occlusion: Outcome of Mechanical Thrombectomy
with Solitaire Stent within 8 Hours of Stroke Onset.
Am ] Neuroradiol. 2014 May 1;35(5):989-993.
Langezaal LCM, van der Hoeven EJR], MontAlver-
ne FJA, et al. Endovascular Therapy for Stroke Due
to Basilar-Artery Occlusion. N Engl ] Med. 2021 May
20;384(20):1910-1920.

Sarraj A, Hassan A, Savitz SI, et al. Endovascular Th-
rombectomy for Mild Strokes: How Low Should We
Go? Stroke. 2018 Oct;49(10):2398-2405.

Goyal N, Tsivgoulis G, Malhotra K, et al. Medical
Management vs Mechanical Thrombectomy for Mild
Strokes. JAMA Neurol. 2020 Jan 1;77(1):16.
Altenbernd ], Kuhnt O, Hennigs S, et al. Frontline
ADAPT therapy to treat patients with symptoma-
tic M2 and M3 occlusions in acute ischemic stro-
ke: initial experience with the Penumbra ACE and
3MAX reperfusion system. ] Neurointerv Surg. 2018
May;10(5):434-439.

Saver JL, Chapot R, Agid R, et al. Thrombectomy
for Distal, Medium Vessel Occlusions. Stroke. 2020
Sep;51(9):2872-2884.

Cheng Y-C, Ryan KA, Qadwai SA, et al. Cocaine Use
and Risk of Ischemic Stroke in Young Adults. Stroke.
2016 Apr;47(4):918-922.

Bousser M-G, Welch KMA. Relation between migrai-
ne and stroke. Lancet Neurol. 2005 Sep;4(9):533-542.
Roach REJ], Helmerhorst FM, Lijfering WM, et al.
Combined oral contraceptives: the risk of myocardi-
al infarction and ischemic stroke. Cochrane Database
Syst Rev. 2015 Aug 27;

Kivioja R, Pietild A, Martinez-Majander N, et al.
Risk Factors for Early-Onset Ischemic Stroke: A Ca-
se-Control Study. ] Am Heart Assoc. 2018 Nov 6;7(21).
Wentland AL, Rowley HA, Vigen KK, et al. Fetal Ori-
gin of the Posterior Cerebral Artery Produces Left-Ri-
ght Asymmetry on Perfusion Imaging. Am J Neurora-
diol. 2010 Mar;31(3):448-453.

Lui F, Tadi P, Anilkumar AC. Wallenberg Syndrome.
2022.

Kumral E, Baylkem G, Evyapan D. Clinical spe-
ctrum of pontine infarction. J Neurol. 2002 Dec
1;249(12):1659-1670.

Hartkamp MJ, van der Grond J, van Everdingen K],
et al. Circle of Willis Collateral Flow Investigated
by Magnetic Resonance Angiography. Stroke. 1999
Dec;30(12):2671-2678.

Fang H, Song B, Cheng B, et al. Compensatory patter-
ns of collateral flow in stroke patients with unilateral
and bilateral carotid stenosis. BMC Neurol. 2016 Dec
18;16(1):39.

Jensen-Kondering U. Hyperdense artery sign on com-
puted tomography in acute ischemic stroke. World J
Radiol. 2010;2(9):354.

Birenbaum D, Bancroft LW, Felsberg GJ. Imaging in
acute stroke. West J Emerg Med. 2011 Feb;12(1):67-
76.

Pop N, Tit D, Diaconu C, et al. The Alberta Stroke
Program Early CT score (ASPECTS): A predictor of

356

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

mortality in acute ischemic stroke. Exp Ther Med.
2021 Sep 27;22(6):1371.

Kamalian S, Morais LT, Pomerantz SR, et al. Clot len-
gth distribution and predictors in anterior circulation
stroke: implications for intra-arterial therapy. Stroke.
2013 Dec;44(12):3553-3556.

Khandelwal N. CT perfusion in acute stroke. Indian J
Radiol Imaging. 2008 Nov;18(4):281-286.

Expert Panel on MR Safety, Kanal E, Barkovich A],
et al. ACR guidance document on MR safe practices:
2013. J Magn Reson Imaging. 2013 Mar;37(3):501-
530.

Wouters A, Dupont P, Christensen S, et al. Associati-
on Between Time From Stroke Onset and Fluid-Atte-
nuated Inversion Recovery Lesion Intensity Is Modi-
fied by Status of Collateral Circulation. Stroke. 2016
Apr;47(4):1018-1022.

Noguchi K, Ogawa T, Inugami A, et al. MRI of acu-
te cerebral infarction: a comparison of FLAIR and
T2-weighted fast spin-echo imaging. Neuroradiology.
1997 Jun;39(6):406-410.

Kamalian S, Lev MH. Stroke Imaging. Radiol Clin
North Am. 2019 Jul;57(4):717-732.

Copen WA, Yoo AJ, Rost NS, et al. In patients with sus-
pected acute stroke, CT perfusion-based cerebral blo-
od flow maps cannot substitute for DWT in measuring
the ischemic core. PLoS One. 2017;12(11):e0188891.
Dmytriw AA, Sawlani V, Shankar J. Diffusion-Weigh-
ted Imaging of the Brain: Beyond Stroke. Can Assoc
Radiol J. 2017 May 1;68(2):131-146.

Molyneux AJ, Kerr RSC, Yu L-M, et al. International
subarachnoid aneurysm trial (ISAT) of neurosurgical
clipping versus endovascular coiling in 2143 patients
with ruptured intracranial aneurysms: a randomised
comparison of effects on survival, dependency, seizu-
res, rebleeding, subgroups, and aneurysm occlusion.
Lancet (London, England). 366(9488):809-817.
Shaban S, Huasen B, Haridas A, et al. Digital subt-
raction angiography in cerebrovascular disease: cur-
rent practice and perspectives on diagnosis, acute
treatment and prognosis. Acta Neurol Belg. 2022 Jun
22;122(3):763-780.

Furlan A, Higashida R, Wechsler L, et al. Intra-arterial
Prourokinase for Acute Ischemic Stroke. JAMA. 1999
Dec 1;282(21):2003.

Barnwell SL, Clark WM, Nguyen TT, et al. Safety
and efficacy of delayed intraarterial urokinase the-
rapy with mechanical clot disruption for throm-
boembolic stroke. AJNR Am ] Neuroradiol. 1994
Nov;15(10):1817-1822.

Flint AC, Duckwiler GR, Budzik RE et al. Mechanical
Thrombectomy of Intracranial Internal Carotid Occ-
lusion. Stroke. 2007 Apr;38(4):1274-1280.

Yoo AJ, Frei D, Tateshima S, et al. The Penumbra Stro-
ke System: a technical review. ] Neurointerv Surg. 2012
May;4(3):199-205.

Samaniego EA, Roa JA, Limaye K, et al. Mecha-
nical Thrombectomy: Emerging Technologies
and Techniques. ] Stroke Cerebrovasc Dis. 2018
Oct;27(10):2555-2571.



Akut inmeye Kilinik Yaklasim, Gériintileme ve Endovaskiiler Tedavi

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Heit JJ, Wong JH, Mofaff AM, et al. Sofia interme-
diate catheter and the SNAKE technique: safety and
efficacy of the Sofia catheter without guidewire or
microcatheter construct. J Neurointerv Surg. 2018
Apr;10(4):401-406.

Valente I, Nappini S, Renieri L, et al. Initial experience
with the novel EmboTrap II clot-retrieving device for
the treatment of ischaemic stroke. Interv Neuroradiol.
2019 Jun 4;25(3):271-276.

Bajrami A, Ertugrul O, Senadim S, et al. First pass
results of mechanical thrombectomy with two-drop
zone NeVa ™ device. Interv Neuroradiol. 2022 Oct
30;159101992211353.

Blanc R, Escalard S, Baharvadhat H, et al. Recent ad-
vances in devices for mechanical thrombectomy. Ex-
pert Rev Med Devices. 2020 Jul 2;17(7):697-706.

Lee JS, Hong JM, Lee S-J, et al. The combined use of
mechanical thrombectomy devices is feasible for trea-
ting acute carotid terminus occlusion. Acta Neurochir
(Wien). 2013 Apr 23;155(4):635-641.

Haussen DC, Rebello LC, Nogueira RG. Optimi-
zating Clot Retrieval in Acute Stroke. Stroke. 2015
Oct;46(10):2838-2842.

Brinjikji W, Starke RM, Murad MH, et al. Impact
of balloon guide catheter on technical and clinical
outcomes: a systematic review and meta-analysis. ]
Neurointery Surg. 2018 Apr;10(4):335-339.
Maegerlein C, Monch S, Boeckh-Behrens T, et al.
PROTECT: PRoximal balloon Occlusion TogEther
with direCt Thrombus aspiration during stent retrie-
ver thrombectomy - evaluation of a double embolic
protection approach in endovascular stroke treat-
ment. ] Neurointerv Surg. 2018 Aug;10(8):751-755.
Diana E Romoli M, Toccaceli G, et al. Emergent caro-
tid stenting versus no stenting for acute ischemic stro-
ke due to tandem occlusion: a meta-analysis. ] Neuro-
interv Surg. 2022 Apr 15;neurintsurg-2022-018683.
Dufort G, Chen BY, Jacquin G, et al. Acute carotid
stenting in patients undergoing thrombectomy: a sys-
tematic review and meta-analysis. ] Neurointerv Surg.
2021 Feb;13(2):141-145.

Wilson MP, Murad MH, Krings T, et al. Manage-
ment of tandem occlusions in acute ischemic stroke
- intracranial versus extracranial first and extracra-
nial stenting versus angioplasty alone: a systematic
review and meta-analysis. ] Neurointerv Surg. 2018
Aug;10(8):721-728.

357

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Mbabuike N, Gassie K, Brown B, et al. Revasculari-
zation of tandem occlusions in acute ischemic stroke:
review of the literature and illustrative case. Neurosurg
Focus. 2017 Apr;42(4):E15.

Zevallos CB, Farooqui M, Quispe-Orozco D, et al.
Acute Carotid Artery Stenting Versus Balloon An-
gioplasty for Tandem Occlusions: A Systematic Re-
view and Meta-Analysis. ] Am Heart Assoc. 2022 Jan
18;11(2).

Kim GE, Yoon W, Kim SK, et al. Incidence and Clini-
cal Significance of Acute Reocclusion after Emergent
Angioplasty or Stenting for Underlying Intracranial
Stenosis in Patients with Acute Stroke. Am J Neurora-
diol. 2016 Sep;37(9):1690-1695.

Stracke CP, Fiehler ], Meyer L, et al. Emergency Int-
racranial Stenting in Acute Stroke: Predictors for Poor
Outcome and for Complications. ] Am Heart Assoc.
2020 Mar 3;9(5).

Jovin TG, Gupta R, Uchino K, et al. Emergent Sten-
ting of Extracranial Internal Carotid Artery Occlu-
sion in Acute Stroke Has a High Revascularization
Rate. Stroke. 2005 Nov;36(11):2426-2430.
Papanagiotou P, Haussen DC, Turjman F et al. Ca-
rotid Stenting With Antithrombotic Agents and
Intracranial Thrombectomy Leads to the Highest
Recanalization Rate in Patients With Acute Stroke
With Tandem Lesions. JACC Cardiovasc Interv. 2018
Jul;11(13):1290-1299.

Higashida RT, Furlan AJ. Trial Design and Reporting
Standards for Intra-Arterial Cerebral Thrombolysis
for Acute Ischemic Stroke. Stroke. 2003 Aug;34(8).
Zaidat OO, Yoo AJ, Khatri P, et al. Recommendati-
ons on Angiographic Revascularization Grading
Standards for Acute Ischemic Stroke. Stroke. 2013
Sep;44(9):2650-2663.

Dargazanli C, Fahed R, Blanc R, et al. Modified Th-
rombolysis in Cerebral Infarction 2C/Thrombolysis
in Cerebral Infarction 3 Reperfusion Should Be the
Aim of Mechanical Thrombectomy. Stroke. 2018
May;49(5):1189-1196.

Liebeskind DS, Bracard S, Guillemin E et al. eTICI
reperfusion: defining success in endovascular stroke
therapy. ] Neurointerv Surg. 2019 May;11(5):433-438.



