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Definicions

Apunts historics
Nocions basiques d’embolitzacid a territori Gl baix
O Embolitzacio supraselectiva
O Agents embolitzants
O Factors augmenten el risc d'isquemia
O Localitzacié del sagnat
Indicacions de I'embolitzacid
Resultats de I'embolitzacid
O Factors predictors d'angiografia positiva
O Factors presidctors de resagnat
O Consideracions segons patologia subjacent

Opcions reals i potencials del tractament angiorradiologic
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Hemorragia visible (hematemesi, hematoquecia/rectorragia)

Hemorragia Oculta: fecatest positiu o anemia ferropenica

Hemorrdagia obscura: sagnat recurrent després d'endoscopia alta i colonoscopia
negatives (intesti prim)

Hemorrdgia aguda massiva: >4CCHH 24h, inestabilitat: TAS<100, FC>100, YHto >20%,
Hb<100g/I.

Embolitzacié empirica: embolitzacid d’estructura patologica sense sagnat actiu

Embolitzacidé cega: embolitzacio per referencies anatomiques

Strate LL, Gralnek IM. ACG clinical guideline: Management of patients with acute lower gastrointestinal bleeding. Am J
Gastroenterol. 2016;111(4):459-74.

Quiroga Gomez S, Pérez Lafuente M, Abu-Suboh Abadia M, Castell Conesa J. Hemorragia digestiva: Papel de la
radiologia. Radiologia. 2011;53(5):406-20.



O Década dels 70 inici del fractament catéter dirigit: T complicacions

O Aparicid de microcateters coaxials: embolitzacio supraselectiva

O Evolucio dels agents embolitzants amb diferents comportaments (proximal/distal)



NOCIONS BASIQUES D'EMBOLITZACIO TERRITORI GI INFERIOR




Embolizacion de la HDB. Manuel Cabrera. Xll Jornadas de actualizacion en materiales de embolizacion.
Febrero 2014.
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O Microcoils
O Particules de PVA

O Diferents mides
O Gelafina de fibrina (reabsorvible)
O Agents liquids (coagulopaties)
O EVOH

O Cianocrilats



O Embolitzacid >2 vasos terminals*

O Resagnats

@)

Embolitzacio proximal a vasos rectes (arteria marginal, arcada intestinal)

@)

Cirurgia previa (pex anastomosi quirdrgica)
O Embolitzacid apendix*

O estructura vulnerable degut al seu petit diametre i canals col {aterals complexes

@)

Embolitzacido cega a fracte digestiu baix (excepcio cec segons alguns autors)

O Particules PVA (refluxe, llit vascular molt distal)

*Hur S, Jae HJ, Lee M, Kim HC, Chung JW. Safety and efficacy of transcatheter arterial embolization for lower gastrointestinal bleeding: A single-
center experience with 112 patients. J Vasc Interv Radiol. 2014;25(1):10-9.



MDTC (3fases): hemorragies de 0,35ml/min de debit

MDTC selectiu intraarterial; 0,05ml/min

Arteriografia selectiva a branques de primer ordre: 0,5-Tml/min

O O O O

Arteriografia supraselectiva propera a punt de sagnat: 0,05 ml/min*

@)

Estudis gammagrafics amb hematies marcats (Tc99m)/SPECT-TC 0,1-0,4ml/min. No
localitzacid precisa del sagnat.

*Roy-Choudhury SH, Gallacher DJ, Pilmer J, Rankin S, Fowler G, Steers J, et al. Roy-Choudhury et al. MDCT Versus DSA to Detect Active Arterial Bleeding Relative
Threshold of Detection of Active Arterial Bleeding: In Vitro Comparison of MDCT and Digital Subtraction Angiography. AJR. 2007;189:w238-46.



Table 2. Procedures for the Evaluation and Treatment of Acute Lower Gastrointestinal Bleeding.*

Procedure

Diagnostic and therapeutic

Colonoscopy

Angiography

Diagnostic only

Multidetector CT angiography

Radionuclide scintigraphy

Advantages

Excellent safety profile; high diagnostic and thera-
peutic yield, so can provide a definitive diagnosis
even if active bleeding has stoppedy

Appropriate for patients with brisk bleeding whose
condition cannot be hemodynamically stabilized

for colonoscopy or those who have ongoing or re-

current brisk bleeding after colonoscopy; diagno-

sis can be made and treatment can be implement-

ed for any source of gastrointestinal bleeding

Sensitive to low rates of active bleeding; highly accu-
rate in localizing the bleeding source; provides
an anatomical “roadmap” for therapeutic inter-
ventions; widely available

Sensitive to low rates of active bleeding; may improve
the diagnostic yield of angiography and guide
selective contrast injection

Disadvantages

Large-volume, rapid preparation of the colon required
before the procedure

Relies on brisk, active bleeding at the time of the ex-
amination; higher rate of adverse events than that
with colonoscopy; diagnosis often must be con-
firmed with colonoscopy

Relies on active bleeding at the time of the examina-
tion; diagnostic only, not therapeutic; involves
exposure to intravenous contrast agent, which
may pose a particular risk to patients with existing
chronic renal insufficiency

Relies on active bleeding at the time of the examina-
tion; not as widely available as multidetector CT
angiography; less accurate in localizing the bleed-
ing source than other diagnostic methods; diag-
nostic only, not therapeutic; may delay therapeu-
tic interventions

* CT denotes computed tomography.

T Because a finding of major stigmata of hemorrhage on a single diverticulum at the time of colonoscopy is uncommon, the diagnosis of di-
verticular bleeding is often considered presumptive rather than definitive. The diagnosis of presumptive diverticular bleeding requires only
the presence of colonic diverticula, with no other obvious endoscopic cause of lower gastrointestinal bleeding identified.

Gralnek IM, Neeman Z, Strate LL. Acute lower gastrointestinal bleeding. N Engl J Med. 2017;376(11):1054-63.




Clinical assessment, vital signs, laboratory tests

High-risk patients
Multiple high-risk clinical features,® hemodynamic instability, signs and
symptoms of ongoing bleeding, serious comorbid disease

v

Resuscitate with 1V fluids and if indicated,? blood product transfusion
Consider management in intensive care unit; exclude an UGIB source®
There is no role for unprepped colonoscopy / sigmoidoscopy

v v v

UGI source Remains hemodynamically Hemodynamically
per EGD unstable and intolerant to stabilizes and no
l colonoscopy prep UGIB per EGD/NGT®

v v

Manage as indicated Radiographic intervention
(angiography, consider
preceding CTA for localization)
Consult surgery
Elective colonoscopy after
bleeding resolves

Colonoscopy performed < 24 h from presentation
after hemodynamic resuscitation and 4-6 | of PEG
solution given over 3—4 h until rectal effluent is
clear of blood and stoold

Low-risk patients

Mo or few high-risk clinical features,® hemodynamically stable, no
ongoing bleeding, or serious comorbid disease

v

Resuscitate if needed with IV fluids and blood product transfusion®
Manage on regular hospital floor

i !

Becomes hemodynamically Remains
unstable hemadynamically stable

l i

Colonoscopy next available after 4-6 |
of PEG solution until rectal effluent is
clear of |' : Pd and stool

e W

+ i

Endoscopic hemostasis for high-risk stigmata
(hemostasis modality based on bleeding source, location, and experience of the endoscopist)

\

Consider repeat colonoscopy with endoscopic hemostasis for patients with evidence of recurrent bleeding

Aspirin for secondary cardiovascular prevention should not be discontinued. Aspirin for primary prevention should be avoided in LGIB. Dual antiplatelet therapy
(DAPT, thienopyridine) should generally be resumed within 7 days. The exact timing of the thienopyridine resumption depends on cardiovascular risk and
adequacy of bleeding control. DAPT should not be discontinued in the 90 days post acute coronary syndrome and 30 days post coronary stenting.

aSee Table 3 for risk factors.PPacked red blood cell transfusion to maintain Hgb = 7 g/dl. Consider threshold of 9 g/dl in patients with significant comorbid
condition(s) (especially ischemic cardiovascular disease) or expected delay in intervention. “EGD if high suspicion, NGT if moderate suspicion of UGIB.
dConsider NGT to facilitate colonoscopy preparation in patients who are intolerant to oral intake and low aspiration risk.

Strate LL, Gralnek IM. ACG clinical guideline: Management of patients with acute lower gastrointestinal bleeding. Am J Gastroenterol. 2016;111(4):459-74.




Clinical assessment, vital signs, laboratory tests

High-risk patients Low-risk patients
Multiple high-risk clinical features,® hemodynamic instability, signs and No or few high-risk clinical features,? hemodynamically stable, no
symptoms of ongoing bleeding, serious comorbid disease ongoing bleeding, or serious comorbid disease

v v

Resuscitate with 1V fluids and if indicated,? blood product transfusion Resuscitate if needed with IV fluids and blood product transfusion®
Consider management in intensive care unit; exclude an UGIB source® Manage on regular hospital floor

There is no role for unprepped colonoscopy / sigmoidoscopy
' p ' !
UGl source | Remains hemodynamically Hemodynamically Becomes hemodynamically Remains
per EGD unstable and intolerant to stabilizes and no unstable hemodynamically stable
l colonoscopy prep UGIB per EGD/NGT® l i

¥ —_— v

Manage as indicate Radiographic intervention
(angiography, consider
preceding CTA for localization)
Consult surgery
Elective colonoscopy after

bleeding resolves i

Endoscopic hemostasis for high-risk stigmata
(hemostasis modality based on bleeding source, location, and experience of the endoscopist)

\

Consider repeat colonoscopy with endoscopic hemostasis for patients with evidence of recurrent bleeding

Colonoscopy performed < 24 h from presentation Colonoscopy next available after 4-6 |
after hemodynamic resuscitation and 4-6 | of PEG of PEG solution until rectal effluent is
solution given over 3—4 h until rectal effluent is clear of [ - pd and stool
clear of blood and stoold =~

Aspirin for secondary cardiovascular prevention should not be discontinued. Aspirin for primary prevention should be avoided in LGIB. Dual antiplatelet therapy
(DAPT, thienopyridine) should generally be resumed within 7 days. The exact timing of the thienopyridine resumption depends on cardiovascular risk and
adequacy of bleeding control. DAPT should not be discontinued in the 90 days post acute coronary syndrome and 30 days post coronary stenting.

aSee Table 3 for risk factors.PPacked red blood cell transfusion to maintain Hgb = 7 g/dl. Consider threshold of 9 g/dl in patients with significant comorbid
condition(s) (especially ischemic cardiovascular disease) or expected delay in intervention. “EGD if high suspicion, NGT if moderate suspicion of UGIB.
dConsider NGT to facilitate colonoscopy preparation in patients who are intolerant to oral intake and low aspiration risk.

Strate LL, Gralnek IM. ACG clinical guideline: Management of patients with acute lower gastrointestinal bleeding. Am J Gastroenterol. 2016;111(4):459-74.




ESTUDIS RETROSPECTIUS

La localitzacio del sagnat esta reportada en el 24-70% dels casos (angiografia positiva).
Exit t&cnic 89,5 -100% perd éxit clinic 65-85%

Millors resultats en malaltia diverticular gue angiodisplasia

Millors resultats en colon que arecte o aintesti prim (diverticles)

Resagnat 3,6-15-26%

Mortalitat als 30 dies 3-27%

O O O O OO

Transcatheter arterial embolization of acute arterial bleeding in the upper and lower gastrointestinal tract with N-butyl-2-cyanoacrylate. J
Vasc Interv Radiol 2013; 24: 422-43

AliM, Ul Hag T, Salam B, Beg M, Sayani R, Azeemuddin M. Treatment of nonvariceal gastrointestinal hemorrhage by transcatheter
embolization. Radiol Res Pract 2013; 2013: 604328

Aoki T, Hirata Y, Yamada A, Koike K. Initial management for acute lower gastrointestinal bleeding. World J Gastroenterol. 7 de enero de
2019;9327(1):69-84.



Table 4, Qutcaomes in Recent Studies (Past 10 Years) Concering Transcatheter Arterial Embolization for LGIB (8,9,13-20.22)

Major
Positive Mo, of Technical Recurrent Clinical Complications Primary
Study. Year Study Pericd Angiogram  Embolizations Location® Success (%)  Bleeding (%) Success (%) (%l Mortality (%) Embolic Agent
Present study AO06=4012 112 108 JE/36/40 0G4 17.4 (13.8!" 745 (ag,2)! 4.6 Zh.10 NBCA (75%)
Huang et al (9], 2006-2008 A 27 W9 100.0 14.8 85.0 o Lh.G MNBCA
2011
Gillespie et al (12), 19982008 41 38 MA 1000 24.0 T6.0 2.0 7.0 MA
2010
Frodsham et al [B), 2005-2009 LA, 14 100.0 14.3 "R, 7 0.0 71 MBCA
2005
faleus &t al {13], 19872008 ; L] 100.0 168.0 #5.0 ; 9. Microcoils
2005 1689%], PVA
[51%&)
Kwvak et al (14], H003-2007 , . Microcoils
2005 (100%:|
Kok et al (15), 2000-2006 ] J 91, i Microcoils
2009 rE%l PYA
[58%)
Tam et al (18), 2000-2007 L G, ; ] Micracoils
2008 [72%)
Lipof et &l (171, 19982005 { E a3 . 3.1 ; . P A (67 %)
2008
Kickuth &t al {18], 1997-2007 fo L . L . Microcoils
200 (BO%G)
Sheath et al (193], 20022004 3. . . L . PWA |T0%),
2006 microcoils
[5E%)
d'Othee et al {20], 1887-2004 ' i . : Microcoils
200 1100%]
Kuo et al {22, 1992-2002 . . . . Microcoils
2003 {100%]

LGIB = lower gastrointestinal bleeding, MBCA = n-butyl cyanoacrylate, NA = not applicabla, NS = not specified, PVYA = polyvinyl alcohal.
“Located in small bowelzolon'recturm.

"Walue in parentheses is recurrent bleeding rate calculated without excluding early follow-up loss cases, 8s calculated in most other swudies.
*Walue in perentheses is clinical success rates calculated without excluding major complication cases, as calculated in most other studies.

Hur S, Jae HJ, Lee M, Kim HC, Chung JW. Safety and efficacy of franscatheter arterial embolization for lower gastrointestinal bleeding: A
single-center experience with 112 patients. J Vasc Interv Radiol. 2014;25(1):10-9.




O Transfussio >5CCHH o 4 unitats de plasma congelat en 24h

O Inestabilitat hemodinamica en el moment de I'angiografia
O Pacients de major edat
O AnNngioTC positiu, grau d'extravasacio

O Readlitzacié d'angiografia <90min

Aoki T, Hirata Y, Yamada A, Koike K. Initial management for acute lower gastrointestinal bleeding. World J Gastroenterol. 7 de
enero de 2019;9327(1):69-84.



Coagulopatia

Angiografia tardana (>90min)
Transfussio massiva (no restrictiva)
Cirurgia previa

Trauma

Sagnat per neopldasia

Us de microcoils com a Unic agent embolitzant

O O OO O O O O

Fallida multiorganica

Hur S, Jae HJ, Lee M, Kim HC, Chung JW. Safety and efficacy of transcatheter arterial embolization for lower
gastrointestinal bleeding: A single-center experience with 112 patients. J Vasc Interv Radiol. 2014;25(1):10-9.



Coagulopatia

Angiografia tardana (>90min)
Transfussié massiva

Cirurgia previa

Trauma

Sagnat per neoplasia

Us de microcoils com a Unic agent embolitzant

O O OO O O O O

Fallida multiorganica

Hur S, Jae HJ, Lee M, Kim HC, Chung JW. Safety and efficacy of transcatheter arterial embolization for lower
gastrointestinal bleeding: A single-center experience with 112 patients. J Vasc Interv Radiol. 2014;25(1):10-9.



O Sagnat activ (0,5-0,9 ml/min, factors predictors d’angiografia positiva)
O Diverticles = intermitent, autolimita

O Postpolipectomia (colono)

O Lesio estructural:
O angiodisplasia (MAV)
O MUltiples> signes sagnat
O Pseudoaneurisma
O FAV
O Ectasia vascular per radiacio

O Neoformacid (exit tecnic 90% i clinic del 68%)

O Transfussio >5CCHH o 4 unitats de plasma congelat en 24h
O Inestabilitat hemodindmica en el moment de |I'angiografia
O Pacients de major edat

O AngiolC positiv, grau d’extravassacio.

O Redlifzacio d'angiografia <?0min



EMBOLITZACIO EMPIRICA DE TUMORS QUE CONDCIONEN HEMORRAGIA INTESTINAL

37 mesenteric angiograms
with bleeding Gl tumor

Active No active
extravasation extravasation

3 cases 34 cases

oo Angiographic :
Embolization evidence of negative
tumor

1/3 clinical 32 cases 2 cases

success
No Empiric Empiric
embolization embolization embolization
2/9

16/23 clinical 1/2 clinical

spontaneously
success success

resolved

Tandberg DJ, Smith TP, Suhocki P V., Pabon-Ramos W, Nelson RC, Desai S, et al. Early outcomes of empiric embolization of tumor-related
gastrointestinal hemorrhage in patients with advanced malignancy. J Vasc Interv Radiol [Internet]. 2012;23(11):1445-52.












ANGIODISPLASIA







CIALS

S POTEN

Provocative angiography
(12 angiograpjhies with 11 patients)

[
Positive Negative
(n=6) (n=6)

Surgical treatment
(n=1)

TAE Conservative
treatment (n=5)

O Angiografia “provocativa” o angiografia
(n=6)

Technical failure Rebleeding
(n=2)

agressiva:

O Administracio local de fibrionolitics +/-
Technical success

(n=6) (n=0)

TAE

|

heparina +/- VD
Rebleeding
(n=1) (nilﬂ

O Indicat en pacients amb sagnat intermitent
' |
Technical success

Clinical failure
{r=1) (n=1)

O No es van reportar complicacions
1
Clinical success

Clinical success TAE
(n=1) (n=1)

{n=5)

| |
Cure Cure Cure
(n=5) (n=1) (n=1)

Kariya S, Nakatani M, Ono Y, Maruyama T, Ueno Y, Yoshida A, et al. Provocative angiography for lower gastrointestinal

bleeding. Jpn J Radiol [Internet]. 2020;38(3):248-55




O Cone bean CT-angiografia. Millora la ~~
deteccio de la localitzacid del sagnat

O Softwares que assisteixen en la
cateteritzacio de |'arteria implicada

O 95% dels pacients a qui es va aplicar S
CBCT després d'angiografia negativa 9 $
es va localitzar el focus de sagnat*

lerardi AM, Urbano J, De Marchi G, Micieli C, Duka E, lacobellis F, et al. New advances in lower gastrointestinal bleeding management with embolotherapy.
Br J Radiol. 2016;89(1061).

*Carrafiello G, lerardi AM, Duka E, Radaelli A, Floridi C, Bacuzzi A, et al. Usefulness of Cone-Beam Computed Tomography and
Automatic Vessel Detection Software in Emergency Transarterial Embolization. Cardiovasc Intervent Radiol. 2016;39(4):530-7.






MDTC (3fases): hemorragies de 0,35ml/min de débit
MDTC selectiu | ial: 0,05ml/min
Arteriografia selectiva a branques de primer ordre: 0,5ml/min (0,26ml/min)

Arteriografia su lectiva propera a punt de sagnat: 0,05 ml/min

localitzacio precisa del sagnat.




O HDB aguda visible (inclou recurrent)

massiva en pacients inicialment inestables (estabilitzacio) als que no es pot realitzar colonoscopia per inestabilitat o manca de
possibilitat de preparacio colon.

O Sino es disposa d'angioradiologia a I'hospital derivar-lo el més aviat possible
(*<90min")/ingressar-lo -- scores Oakland,ABC?

O Hemorragia amb lesid estructural (tumor, angiodisplasia).

O Sagnat hemorroidal pacients no quirdrgics

O "Emborroid”"=> embolitzacié proximal de les arteries hemorroidals superiors.



O Hemorragia no visible a proves endoscopiques (oculta) ni a angiografia convencional.
O CBCT
O Sagnats Tests de provocacio (previ angioTC +/- MN per intentar determinar la localitzacio)

O Angiografia TC (més sensible per detectar cebids més baixos)

O Embolitzacid “a cegues” per referencies anatomiques assumint risc d'isquemia pero com
a pas previ a cirurgia

O Cirurgia segmentaria de I'area isquemica
O Probabilitat de no condicionar isquéemia
O Bald aodrtic REBOA per a pacients exiremadament inestables

Resuscitative endovascular balloon occlusion of the aorta



O Moltes gracies!
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HEMORRAGIA DIVERTICULAR

Patients diagnosed as colonic diverticular hemorrhage

Systolic blood pressure
at the time of hospital visit

<90mmHg =90mmHg

Extravasation Extravasation Extravasation Extravasation

(+) (-) (+) (-)

Contrast-enhanced CT

Treatment options Urgcnt hemostasis Conservative treatment

Recovery from shock Yes

Early colonoscopy

Doi H, Sasajima K, Takahashi M, Sato T, Ootsu |, Chinzei R. Effectiveness of Conservative Treatment without Early
Colonoscopy in Patients with Colonic Diverticular Hemorrhage. Can J Gastroenterol Hepatol. 2020;




A critical review

Angiodysplasias
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Overt bleeding
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] With hemodynamic Without hemodynamic
Occult bleeding instability instability Occult bleeding
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Pharmacologic or |:_:-n Radiologic Active bleeding Non-active )
demand endoscopic lesions® bleeding lesions”
LS

Pharmacologic TX’

embolization

¥ ¥ i
Failure ‘ Endoscopic TX' ‘ Pharmacologic TX?

B B Followed| by
Surgery’ Y L
— Pharmacologic TX > Failure

Y
. On demand
Failure |= .
endoscopic TX

Garcia-Compean D, Del Cueto-Aguilera AN, Jiménez-Rodriguez AR, Gonzdlez-Gonzalez JA, Maldonado-Garza HJ. Diagnostic and therapeutic challenges of
gastrointestinal angiodysplasias: A critical review and view points. World J Gastroenterol. 2019;25(21):2549-64

Investigate another
source of bleeding

-.x.




