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CENTRAL ILLUSTRATION Epidemiology of Mechanical Complications During Percutaneous
Coronary Intervention
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Disekce
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Diagnostic catheter Guiding catheter

GW in thie true lumen of the
dissection area
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Hemodymamic stability

Stent placement is possible immediately
1 . o
E Mechanical support™ True lumen wiring® _]
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Dissection

Yes

Is there a guidewire in the true
lumen across the dissection?

MNo
Is there TIM'*’“”*’-‘”’“‘HJ' ade Infechons Attempt antegrade wiring
7 . . o
HF.JW? Vessel Open? with spring-coil wire Suo 3
(8
WULE wsaful o conflfinm
Dilate with fuminal position
Balloon ‘ Yes Yes Successful?

Stent implantation

_ No
Consider:

Consider:

* Antegrade dissection-reentry (ADR)

«  IVUS {not OCT) to characterize
= Cutting balloon to release large
intramural hematoma

= Stenting distal edge first for long dissections

* Retrograde wiring
Subintimal tracking and re-entry (STAR)

Yes

I Complete PCI I

CABG
* Conservative management

= Mechanical circulatory and/or
pharmacologic support
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FIGURE 12.15 Types of coronary perforation.




Ellis klasifikacia:

Type | Extraluminal crater without
extravasation

Type 11 Pericardial or myocardial blush
without contrast jet extravasation

Type 111 Extravasation through frank

(=1 mm) perforation
Pericardial

ype cavity spilling erforation into an anatomic cavity,
' i it illing (CS) Perforation int tomi ity,

anatomic

chamber, coronary sinus, etc. cavity

*Sometimes referred to as Type IV

Class |

Class Il

Class Il

Class Il
cavity
spilling

Coronary perforation: Ellis classification
Severity

Crater extending outside lumen only I

Pericardial or myocardial blush with <
1 mm exit hole

II

Contrast jet through > 1 mm exit hole

Perforation into anatomic cavity

111

Ellis et al. Circulation 1994:90:2725



Main Vessel Perforation

Is the patient hemodynamically stabde wishout

evidenca of tamponade?
Obtain senal echocardiograms No
DRSSSSy . Intravenous fluids
eflusionftamponade = . 2
Pericardiocentesis
Wire Across? No Type and Cross
Transfusion or auto-transfusion
Try to wire perforated Notify CT surgery
vessel Consider severily of pedoration, size

Yes

ENs Type HI, active extravasation

and distnbution of perforated vessel

and potential for tamponade. Minor
NO perforations may not require
aendovascuwlar treatment

Yes
ponade ]

Balloon tamponade proximal to perforation
CABG
Coils

I Balloon am

theough @ karge broach, with or Enter subintimal space to seal with dissection
wathout tamponade -
Yes evere Perforation No Is there ovdence of continued
bleeding despite 30 minutes (or
ongest tolerated) galloon
e T i
I Protamine (after gear removal) I Yes Still bleeding? -

Use of comtrost
echocardiography may

dentily residual bieeding i

contrast is seen m the
poricardial Spece

Stop procedure
Consider protamine (after gear removal)
Support as needed

Covered Stent
DES or BMS
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Dual guide technique
for covered stent
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Perforation management

1. Inflate balloon to occlude vessel

3. Pericardiocentesis if hypotension
— ? autotransfusion
4. Notify surgeons

Persistent extravasation?

¢y Nno yes v
,__———-""\L

“Universal” Algorithm for

Coronary Perforations

Monitor pt
<« | Distal vessel perforation

Large vessel perforation | 4 o holization (fat, coil,
1.Covered stent thrombin, etc)

2. Prolonged balloon

. ; 2. Covered stent over
inflations

 perforated branch origin

Type-specific
Treatment

continued extravasation?

Reverse anticoagulation

FIGURE 12.17 Overview of the management of coronary perforations.




FIGURE 2 Steps for Preparation of Closed-Loop Balloon-Stent Closure Device

(A) An inflated and deflated coronary angioplasty balloon catheter is cut into 2 pieces with sparing distal half. (B) With the help of a plastic
ring cut from the dilator of a 6-F sheath, the balloon membrane is squeezed longitudinally, and the shaft of the cut balloon is exposed. (C)
The shaft of the balloon is cut near the distal balloon marker, and the balloon membrane is released. (D) The half balloon with shortened shaft
is loaded over a 0.014-inch coronary wire. (E) A short coronary stent catheter is introduced over the 0.014-inch coronary angioplasty wire
just behind the closed-loop balloon piece to form a closed-loop balloon-stent catheter. (F) After deployment of the coronary stent, the
balloon membrane wraps around the proximal piece of the expanded stent, forming a closed loop.




Uvaznuty materialu(entrapment)

A L Wire ] B [ Stent 1
Indact?
Yes No
« Advance ricrocathatar * Snare .
Over wiro os far o . Oowldfrﬁ:m
possbie and pull o lm_" Yo e
* Advance balloon ovar = Drag »to gude or guida
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exiension wah balicon forceps
and pull as a uns
» Snave
= Cut with biopsy forcaps
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Guidewire entrapment

-

1. Do NOT pull hard!

:

2. Advance balloon or microcatheter

as far distally as possible and pull
wire GENTLY

e _
Y

3. Inflate balloon and pull wire
GENTLY

Failure

. Success
Failure |

Guidewire fracture

;

6. Wire unraveling?

Yes

No

y

7. Able to cover
fragments with stent?

v

9. Need to remove wire

¥
4. Advance second guidewire next to first

one and inflate balloon—then pull
wire GENTLY

Failure Success

Mo

b

FIGURE 27.10 Algorithmic approach to guidewire entrapment and fracture.

Yes

fragment?
Yes No
v :
_ 12. Need to stent over
Success wire fragment?
Failure
Success
Failure Yes
No
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Stent loss

Il

1. Location of the lost stent

I I

[ Outside coronary arteries | Intracoronary
| 2b. Retrieval needed/desired? | 2a. Retrieval needed/desired? |
Mo Yes Yes Mo
3. Wire position maintained? | 3. Wire position maintained? |
Yes | No Yes No
technique
| B
Success +Fallure
5. Snare -
Success
Failure
v
Success 6. Advance + twirl

guidewires

lFaiIure

7. Reassess: still Mo
need to retrieve?

Yes i




Guidewire tw"'hng technique FIGURE 27.6 Illustration of the guide-
wire “twirling” technique.

(A) Dislodged stent

Twisted distal
ends trap stent

(D)

Advance second
wire through or

:tt:umnd struts of %

Twist ends of
wires together

(B)

Remove wires
with stent

(E)


















Stent crushing lr(:;g:;egy Crushing of a dis-

........

Inflate balloon to

A crush stent

Dislodged stent

Advance second wire

(B)

Deploy new stent
to cover crushed stent

(F)
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Stent retrieval: small balloon technique FIGURE 27.3 Illustration of the
small-balloon technique.

(A)
Dislodged stent on wire

Iinflate balloon
distal to stent

(B)

Advance new low
profile balloon

Withdraw stent
and balloon through
guiding catheter

(E)

(C)
Cross dislodged stent

Stent retrieval: |°°p snare FIGURE 27.4 Retrieval of a lost stent
in the coronary circulation using a

snarc.

Guide catheter

(A)
(<)

Lasso loop snare
around stent

Lost stent on wire

(B)
Extend loop snare

out of its catheter

(D)

Pull stent into snare
catheter and withdraw



Prevention

Treatment

Rotablace

FIGURE 7 Complications Associated With Use of Rotational Atherectomy

Rotablator®
Complications

Slow flow Coronary dissection Coronary perforation Burr entrapment
Small burrs - Correct burr sizing Careful case selection
| ower speed ga;\etg'il:jc;?e::ilsgﬂm Avoid excessive Gentie pecking motion
Pause belween vessel tortuosity angulation Short ablation runs
ablation runs Lower speed (<15 sec)

) 2" wire to inflate
BP Optimization g:gs e?“b 'fit:&"e:o Manage perforation as balloon distally and
Flush cocktail: d & for other PCI, including retrieve the burr
Verapamil, heparin Maamag di Hon as PTFE-covered stent Mother-in-child
and nitrates in saline hivsidy and pericardiocentesis catheter to increase
for other PCI support

Surgery if needed




rotablace - oliva / bur /

[ Pull the ayatam gartly withoul activating the Buer ] [ Burr antrapmeant J
fifter succossful retrioval, thoene s @ N Call surgeon
risk of coronary rupturs. The l M Prepare MICS
transection of the burr may happen
tallowing Farcaful pull back [ Advance warkhorse GW (consider hydrophilic, palymer jacket GW, Maybe CTO-GW) :|
{ Single guide or doubla gulde 7 ]
Single &Fr = TFr Single 8Fr [ Double guide ]

] | DSS+MC (Except 28Fr BMIC) Approach from 2% GC W uncross

i Cut DS and D55, retrieve DES ] \ OS5+ GWBE [ WM - GWH+BD = _
Consider retriaving 55

DS+MC - DES+GW+BC *

f
5 ) X if fal resistance y #* 5ea Table 2

! ' ,

[ Unsuccass

@ Dilate the ballcon fo the proximal segment of the burr (DS+GW+BC)

v 4

[cut DS and DSS, retrieve D85 H Approach fram 1* GC

@ Advance GEC to the just preximal of the burr, than pull back

W May consider using Snare/Balloon (D5 + snare, DS+BC+GW, DS+BC) Swurgical baillout
Snare to hold D5 (DS+Snara} MCS support

0 Balleon trapping within GC = GEC (DS+BC) , Only Kusabi (s possible in 6Fr GEC

Chack corgnary injury ') Geranary injury Ballawt for
Caontinue PCI or finish EoranAry injury

| —




rotablace - oliva / bur /

How to cut and pull the drive shaft sheath

| c_:a‘\ve1.25m.m. -



No - flow

[ No Reflow [

Is there a meaechanical
obstroction to flow in the
epicardial vessal?

Yes Mo
[ Pharmacologic Treatment ]
I Disseaection II Air Embﬂllﬁl‘n II melrnal thrombus I
I See Figure 1 I 100% lnhaled O, Aspiration
Aspiration Balloon angioplasty
Agent Optimal delivery location Initial Dose
Adanosing Distal vessal 100 wg
Verapamil Distal vessel 200 ug
Micardipins Distal vessel 200 wg
Epinaphrine Distal vessal, Guidea S0-200 ug
Nitroprussidea Distal vesseal 100 wg
Eptifibiticle Distal vessal, W 180uwg/ kg

¥

Resolution?

Yes /" *\ No

I Complete case I Additional pharmacologic treatment
Consider improving perfusion pressure with
diuretics, I1ABP, circulatory support
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