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INTRODUCTION: 
Intravascular ultrasound (IVUS) is a useful diagnostic method that 
provides valuable information about the coronary vessel lumen, 
dimensions, plaque burden and its characteristics. The primary use of 
IVUS in coronary intervention is to guide interventional strategies and 
evaluate optimal stent deployment. Since the introduction of the drug-
eluting stent (DES), concerns about restenosis have diminished. 
However, high-risk lesion subsets are routinely treated with DESs, and 
the incidence of suboptimal outcomes after stent deployment, such as 
stent underexpansion, incomplete stent apposition, edge dissection, 
and the risk of stent thrombosis, increased accordingly. (1)

Clinical case: 
Patient aged 63, followed for ischemic heart disease since 2012, triple 
stented on a circumex artery and a right coronary artery, maintaining 
good left ventricular function, and without other cardiovascular risk 
factors. Presented in September 2020, for typical, recurrent stress 
angina, not responding to medical treatment and in whom a disputed 
stress test indicates percutaneous coronary intervention.

Coronary angiography: A
TC: of normal length without stenosis IVA: arises from the TC, of 
  normal size and giving 2 diagonal branches, presents at the level of its 
middle segment a signicant stenosis (50-70%) of type B1, 
encompassing the origin of the second diagonal . Cx: free from 
restenosis at the bare stent implantation site. CDte: dominant, free 
from restenosis at the 2 active stent implantation sites (CD2, CD3)

A

Percutaneous coronary intervention: B ; C
The decision to dilate the middle IVA was taken at the same operating 
time, so a Guiding 6F Ebu3.75 Launcher carrier probe is positioned at 
the level of the common trunk in a selective manner and provides good 
support. A RUNTHROUGH NS guide crosses the lesion and is 
positioned distal to the middle anterior descending artery. Anterograde 
placement of an EMERGE BOSTON NC 3x12 mm balloon at the level 
of the middle anterior descending artery on the lesion to pre-dilate the 
lesion. Ination is carried out at a maximum pressure of 12 ATM for a 
total duration of 30 sec. No imprint was noted during ination. 
Anterograde placement of a PROMUS ELEMENT 2.5x20 mm active 
stent at the level of the middle anterior descending artery on the lesion. 
Ination is carried out at a maximum pressure of 11 ATM for a total 

duration of 30 seconds. The deployment of the endoprosthesis is 
considered submaximal on its distal third, we decide to explore the 
lesion by endocoronary ultrasound

B        C

IVUS :D ;E ;F
In order to optimize the deployment of the endoprosthesis, antegrade 
placement of an Eagle Eye Platinium IVIJS Catheter (Philips Medical 
Systems) which revealed insufcient impaction of the stent at the distal 
level.
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We then decide to place, via the antegrade route, the EMERGE 
BOSTON NC 3x12 mm balloon at the level of the intrastent middle 
anterior descending artery. Ination is carried out at a maximum 
pressure of 18 ATM for a total duration of 30 seconds. No imprint was 
noted during ination. 

G

After nal angiographic control, the middle anterior descending artery 
was free of signicant lesion. There are no visible dissection lines. 
There is no evidence for a thrombus at this level. Coronary ow is 
normal (TIMI 3). No spasm was induced during the procedure. 

H

DISCUSSION:
Stent underexpansion and stent malapposition after coronary 
angioplasty, dened as a lack of contact of one or more stent mesh(es) 
with the vessel wall, are poorly understood phenomena, probably 
underestimated. by angiography, and whose prognostic impact, 
particularly in terms of stent thrombosis, remains subject to 
controversy. They can occur immediately after the gesture, or appear 
late, at a distance from it; the mechanisms are represented by initial 
under-deployment, favored by complex anatomy (occlusion, 
aneurysm, long lesion, etc.) and technical “insufciency” (poor 
assessment of the real diameter, ination at too low pressure), as well 
as by delayed debridement of the thrombus, observed in particular 

after angioplasty in the acute phase of infarction, and nally due to 
secondary positive remodeling of the treated artery. (2) Our case 
presents one of the frequent problems in the catheterization room, in 
fact partial stent misapposition is common when the anatomical 
conditions are unfavorable, and it is not rare when the lesion is long, 
calcied, dilated at nominal pressure.

IVUS allowed us, a posteriori, to objectify the persistence of a stenosis 
of the coronary lumen post-stenting (CSA lumen = 4.54 mm2 
compared to an EEL CSA of 10.07 mm2), to identify the nature of the 
plaque (in this case a mixed plaque with little calcication – arc of 
calcications =20◦) with a safety margin, which allowed post-stenting 
dilation with a supra-nominal pressure (18 ATM) of a non-stenting 
balloon. compliant. It is interesting to note that in a recent study, 20 to 
30% of stents were incorrectly deployed (3), IVUS has been used to 
detect suboptimal results after an apparently angiographically 
successful stent deployment at the both in the DES and bare metal 
BMS stent eras. Predictors of IVUS that are associated with increased 
adverse outcomes include smaller MSA, stent underexpansion, stent 
edge dissection, incomplete stent apposition, and incomplete lesion 
coverage (4,5)

IVUS allows a more aggressive intervention using a larger diameter 
balloon with condence in terms of safety; Thus, BMS implantation 
under IVUS guidance may provide greater MSA and more favorable 
clinical outcomes compared to angiography-guided PCI. DES led to a 
marked reduction in the rate of stent restenosis and the need for repeat 
revascularization compared to BMS (6,7). Due to their effectiveness, 
high-risk lesions and clinical conditions, including bifurcation lesions, 
long lesions, calcied lesions, left main disease, diabetes, and 
multivessel disease, are now routinely treated with DES (8). Thus, the 
risk of stent underexpansion, incomplete stent apposition, and 
incomplete lesion coverage increases and these suboptimal stent 
deployment conditions have been reported to be strong IVUS 
predictors of stent restenosis and thrombosis of stent. Suggesting that 
IVUS-guided stent implantation still has a central role even in the DES 
era. Many studies have evaluated the clinical benets of IVUS-guided 
PCI compared to angiography-guided PCI alone in the DES era. of the 
BMS (9) In a meta-analysis of 2193 patients from seven randomized 
trials, the rates of angiographic restenosis at 6 months and target vessel 
revascularization were signicantly lower in the IVUS PCI group than 
in the angiography group ( 22% vs 29%, p = 0.02 and 13% vs 18%, p < 
0.001, respectively), with no difference in mortality rates (2.4% vs 
1.6%, p = 0.18) or Myocardial infarction (3.6% vs 4.4%, p = 0.51) (10)

CONCLUSION: 
IVUS can provide direct section images as well as longitudinal images 
of the coronary vessel wall. It has also contributed to our understanding 
of the mechanisms in coronary atherosclerotic plaques and provided 
real-time information on stented segments after coronary 
interventions. Possible criteria for optimal IVUS stent deployment are 
complete apposition of the stent to the vessel wall, adequate stent 
expansion, and complete lesion coverage without edge dissection. 
Recent data suggest that IVUS-guided PCI may reduce long-term 
mortality compared with angiography-guided PCI, especially after 
DES implantation. Optimization of IVUS stent deployment during 
PCI can be considered a routine practice in daily PCI, especially for 
complex lesion procedures.
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