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Does the Stent Implantation Increase
Perivascular and Vascular Inflammatory
Responses?: Case Report

Stent Implantasyonu Perivaskiiler ve
Vaskiiler Inflamasyonu Arttirir m1?

ABSTRACT Coronary stenting appears to cause a severe arterial injury and an intense inflamma-
tory response within the vessel wall. We report case of a 50 year old female patient with two bare
metal stents implants on left anterior descending coronary artery who developed ischemic car-
diomyopathy and eventually underwent an orthotopic heart transplantation. After the transplan-
tation microscopic evaluation of the samples obtained from the native heart revealed dominance of
lymphocytes within the mononuclear inflammatory cells in the proximal part of the left anterior
descending artery (LAD) (which included the stent) and dominance of plasma cells within the
mononuclear inflammatory cells in the middle third of the LAD.
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OZET Koroner stent isleminin ciddi arteryel yaralanmaya, arteriyel damar duvari i¢inde ve cevre-
sinde inflamatuar yanit olusumuna sebep oldugu gériilmistiir. Elli yasinda kadin hastaya akut an-
terior miyokard infarktiisii sonrasi sol 6n inen koroner arterine (LAD) iki adet metal stent islemi
uygulanmis ancak sonrasinda iskemik kardiyomiyopati gelismis olan hastaya hastanemizde ortoto-
pik kalp nakli yapilmistir. Bu hastadan elde ettigimiz 6rnekleri olgu sunumu olarak raporlastirdik.
Transplantasyon sonrasinda nativ kalp dokusundan elde ettigimiz 6rneklerin mikroskobik deger-
lendirmesinde, LAD'nin proksimal kisminda (stentin uygulandigi segment) dominant olarak mo-
noniikleer inflamatuar hiicreler ve agirlikli lenfosit hiicrelerinin bulundugunu, LAD'nin orta ve
distal kisminda (stentin bulunmadig: kisim) ise baslica mononiikleer hiicreler iginde plasma hiic-
releri bulundugunu tespit ettik.

Anahtar Kelimeler: Kardiyomiyopatiler; inflamasyon; transplantlar
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ver the years use of coronary stents has rapidly increased and is

now used worldwide for treatment of coronary artery disease. Since

their introduction in 1987, intracoronary stents have been used al-
most routinely in percutaneous coronary revascularization.! After the ad-
vent of percutaneous coronary intervention (PCI), increased stent
performance has also encouraged a more aggressive treatment in patients
with diffuse lesions and multivessel disease.? The presence of these intra-
coronary foreign bodies might induce an inflammatory reaction and have
possible functional and structural repercussions for the coronary artery and
surrounding cardiac muscle.
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I CASE REPORT

A 50 year old female patient with a positive family
history of cardiac disease and smoking was admit-
ted to our hospital with a diagnosis of acute ante-
rior myocardial infarction. Two bare metal stents
(3x22 mm and 3x12 mm) were implanted into the
proximal part of the LAD (Figure 1). No occlusions
were identified in any of the other coronary arte-
ries (Figures 1, 2). Three months postoperatively,
the patient presented with complaints of dyspnea,
orthopnea and swelling of the legs. Echocardiog-

raphy revealed an ejection fraction of 20%, second

FIGURE 1: Angiographic view of the LAD and Cx. Arrow shows atheroscle-
rotic segment of the LAD.

FIGURE 2: Angiographic view of the right coronary artery.
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degree mitral insufficiency, second-third degree
tricuspid insufficiency and pulmonary hyperten-
sion of 45 mmHg. Following revision of her drug
treatment, the patient underwent implantable car-
dioverter defibrillator (ICD) implantation. A deci-
sion for orthotopic heart transplantation was made
at the cardiology-cardiovascular surgery multidis-
ciplinary meeting, and successfully performed
three months later.

Written consent for pathological investiga-
tion of the native heart was obtained from the pa-
tient and her relatives. Following extraction of the
native heart, the LAD, circumflex and the right
coronary artery along with the surrounding epi-
cardium, plus some myocardial and fat tissue were
excised. The LAD was divided into 3 segments;
proximal, middle and distal. The stent was remo-
ved within the proximal segment. The other coro-
nary arteries were divided into 2 segments and the
specimens sent to the pathology department.

The samples obtained from the patient were
sent to the pathology laboratory conserved in for-
maldehyde solution. The samples were prepared
using hematoxylin-eosin dye. Microscopic evalua-
tion revealed dominance of lymphocytes within
the mononuclear inflammatory cells in the proxi-
mal part of the LAD (which included the stent) in
each magnified field (Figure 3) and dominance of
plasma cells within the mononuclear inflamma-
tory cells in the middle third of the LAD (Figure
4). Inflammatory cells were not seen in the sam-
ples prepared from the distal part of the LAD, cir-
cumflex and right coronary arteries (Figure 5).

I DISCUSSION

Coronary stenting appears to cause a more severe
arterial injury and a more intense inflammatory
response within the vessel wall than other modali-
ties of percutaneous interventions.>* Balloon and
stent placement causes arterial over distension and
vascular injury. This acts as a potent stimulus for
proliferation of smooth muscle cells and neointi-
mal hyperplasia.”> However, the vascular injury
caused by placement of a coronary stent is more
aggressive. The rate and duration of cellular proli-
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FIGURE 3: Microscopic views of the samples obtained from the proximal part
of the LAD. Arrow shows mononucleer inflamatuar cells.

(See color figure at
http://www.turkiyeklinikleri.com/journal/cardiovascular-sciences/1306-7656/)

feration following stenting exceeds those of balloon
angioplasty as the stent struts cause focal deep vas-
cular trauma. The stent applies prolonged mecha-
nical strain on the coronary artery wall, thus
further potentiating cellular proliferation. The ef-
fects of residual foreign material after stenting in-
cludes chronic inflammation.®

Farb and colleagues demonstrated that fibrin,
platelets, and acute inflammatory cells were mostly
present in association with stent struts eleven days
after stenting. Chronic inflammation was also com-
monly observed adjacent to the struts, especially
more than 12 days after stenting.” Our case revea-
led dominance of inflammatory cells in the proxi-
mal part of the LAD, containing the stent, and
middle third of the LAD. However, inflammatory
cells were not seen in the distal part of the LAD,
circumflex and right coronary arteries.

Gomes et al. studied arterial specimens obtai-
ned from 6 patients who had previously undergone
stent implantation. All the specimens revealed an
inflammatory process with leucocyte infiltration of
the intimal and medial layers. The authors conclu-
ded that the vessel wall structure of those patients
who had previously undergone stent implantation
was visibly weaker and more fragile.?

A striking implication of stent inflammatory
reaction is related to endothelial function. Cara-
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FIGURE 4: Microscopic views of the sample obtained from the middle part of
the LAD. Arrow shows mononucleer inflamatuar cells.

(See color figure at
http://www.turkiyeklinikleri.com/journal/cardiovascular-sciences/1306-7656/)

FIGURE 5: Microscopic views of the samples obtained from the distal part of
the LAD, right coronary artery and circumflex.
(See color figure at

http://www.turkiyeklinikleri.com/journal/cardiovascular-sciences/1306-7656/)

mori and associates studied patients treated with
coronary intervention for isolated proximal left an-
terior descending stenosis at least 6 months previ-
ously, and found no evidence of restenosis. They
showed that severe coronary endothelial dysfunc-
tion occurred long-term after stenting as compared
with balloon angioplasty or atherectomy. This sug-
gests that significant acceleration of coronary ar-
tery disease can be seen distal to the stent.?

In conclusion, the presence of an intracoro-
nary stent induces an acute and chronic inflamma-
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tory reaction, with involvement of the distal coro-
nary artery and surrounding myocardium. Further
studies are necessary to assess the extent of the in-
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