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A 55-year-old white man received 4 coronary stents, 3 
Resolute zotarolimus-eluting stents (R-ZES; Medtronic, 

Santa Rosa, CA) and 1 XIENCE Xpedition (CoCr-EES; 
Abbott Vascular, Santa Clara, CA), for unstable angina pec-
toris 238 days antemortem. The patient was found dead and 
had recently been seen without any complaints. The patient 
had a history of hypertension, hyperlipidemia, and smoking. 
At the time of stent placement, coronary angiography revealed 
diffuse disease in the left anterior descending artery (LAD) 
with severe stenosis of the proximal LAD and moderate to 
severe stenosis of the mid LAD. Percutaneous coronary inter-
vention was carried out, and 4 overlapping drug-eluting stents 
(DES) were implanted in the proximal-to-distal LAD with the 
following stent types and sizes used from proximal to distal: 
R-ZES (2.25×22 mm), CoCr-EES (2.25×28 mm), R-ZES 
(2.25×26 mm), and R-ZES (2.25×12 mm).

Before the histopathological assessment, postmortem cor-
onary angiography and optical coherence tomography were 
performed that showed patent stented segments in the LAD 
(Figure  1). Histological examination of the LAD stented 
segments revealed the presence of persistent fibrin deposi-
tion and extensive circumferential inflammation consisting 
of palisading macrophages, T lymphocytes, eosinophils, 
and multinucleated giant cells, with focal luminal smooth 
muscle and the presence of focal endothelial cells in both 
CoCr-EES and R-ZES, consistent with hypersensitivity reac-
tion (Figures 1 and 2).

Hypersensitivity vasculitis is a critical complication after 
the implantation of DES and has been reported to be asso-
ciated with late and very late stent thrombosis, which has 
been reported almost exclusively in the first-generation siro-
limus-eluting stents (SES) (Cypher, Cordis J&J, Miami, FL). 
Considering that hypersensitivity reaction was observed in 
both CoCr-EES and R-ZES in this case, the phenomenon may 
be attributable to any 1 of the 2 components of DES: drug 
(“-limus” drugs) and polymer (fluorinated copolymer [poly 
n-butyl methacrylate (PBMA) and vinylidene fluoride and 
hexafluoropropylene] of CoCr-EES and the BioLinx polymer 

[parylene C primer coat combined with C10, C19, and poly-
vinyl pyrrolidone] of R-ZES). There is little commonality 
between the polymers of these stents except PBMA, which is 
present in both stents and has been implicated in hypersensi-
tivity reaction in SES.1

Peri-strut evaginations have been associated with the 
presence of hypersensitivity vasculitis, especially after SES 
implantation, and late stent thrombosis.2 Our present case 
did not reveal peri-strut evaginations by optical coherence 
tomography as reported previously with SES, which clearly 
emphasizes the diversity in optical coherence tomography 
appearance of delayed type hypersensitivity reactions.

To the best of our knowledge, hypersensitivity vasculi-
tis to R-ZES has not been reported; however, there is a case 
report on the occurrence of hypersensitivity pneumonitis after 
deployment of the Endeavor stent that resembles the reactions 
we observed in our patient around stent struts consisting of 
lymphocytes, eosinophils, macrophages, and giant cells, sug-
gesting that zotarolimus may be the underlying mechanism.3 
Although we suggested previously that the polymer in SES 
may be the underlying mechanism of hypersensitivity vasculi-
tis, sirolimus drug toxicity cannot be ruled out because similar 
pulmonary infiltrates and hypersensitivity pneumonitis have 
now also been reported after sirolimus therapy in patients 
with kidney transplantation.4 As implied above in the case of 
the first-generation SES, we had suggested that most of the 
hypersensitivity vasculitis was related to PBMA; however, we 
believe that in the second-generation CoCr-EES and R-ZES, 
polymers have shown relatively less inflammation.

The inflammatory reaction in our patient was very simi-
lar in the 2 different stents, that is, R-ZES and CoCr-EES. 
However, there was greater severity of the inflammatory infil-
trate, including eosinophils, lymphocytes, and giant cells, in 
the CoCr-EES than in the R-ZES, and the luminal narrowing 
was also greater in CoCr-EES, whereas none of the 4 stents 
showed significant restenosis.

DES have been implanted in millions of patients world-
wide where the second-generation DES have become the 
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dominant device of choice. Our findings indicate that 
careful long-term follow-up remains important even after 
placement of the second-generation DES and that we need 
to remain vigilant for the presence of hypersensitivity 
reaction.
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Figure 1. Hypersensitivity reaction in Resolute zotarolimus-eluting stents (R-ZES) and XIENCE Xpedition cobalt-chromium everolimus-
eluting stent (CoCr-EES). A, Postmortem coronary angiography showing patent stented lesions in the left anterior descending artery 
(LAD) but severe narrowing of the ramus intermedius (RI; arrow) and left diagonal (LD; arrow) arteries. B, Postmortem radiograph showing 
4 partially overlapped stents (from proximal to distal: R-ZES [2.25×22 mm], CoCr-EES [2.25×28 mm], R-ZES [2.25×26 mm], and R-ZES 
[2.25×12 mm]) in the LAD with underlying moderate calcification in the proximal LAD. Histological cross sections of the stented segments 
are shown on the right and are marked by yellow lines in the radiograph on the left in positions LAD-1 (overlapped R-ZES and CoCr-
EES), LAD-2 (CoCr-EES), and LAD-3 and -4 (R-ZES) showing extensive inflammation and mild neointimal thickening. Right, High-power 
images from the boxed areas in LAD-2 and -4. The region of struts (asterisk) is surrounded by fibrin (red) and severe chronic inflam-
matory reaction on the luminal surfaces. Far right, Corresponding ex vivo optical coherence tomography (OCT) images are depicted, 
corresponding to LAD-2 and -4 and showing mild to moderate neointimal growth with focal signal poor region around stent struts. LCX 
indicates left circumflex; and LM, left main.
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Figure 2. Chronic inflammatory reaction consisting of eosinophils (Luna stain), macrophages (CD68), T lymphocytes (CD45RO), and 
B lymphocytes (CD20) surrounding the cobalt-chromium everolimus-eluting stent (CoCr-EES) and Resolute zotarolimus-eluting stents 
(R-ZES) with focal presence of luminal endothelial (CD34) cells. A and B, Low-power images of CoCr-EES (A) and R-ZES (B) with cor-
responding high-power images of boxed areas in A and B illustrating focal presence of endothelial cells (hematoxylin and eosin [H&E]). 
Far right, The corresponding immunohistochemistry images stained with antibodies against CD34 showing focal presence of endo-
thelial cells (brown staining). Bottom, High-power H&E-stained images of histological sections showing persistent fibrin deposition and 
extensive chronic inflammation with prominent palisading macrophages and giant cells., Other high-power images show the presence of 
eosinophils (Luna stain, black arrows), macrophages and giant cells (CD68 staining, brown areas), and T lymphocytes (CD45RO, brown 
areas) and the absence of B-lymphocytes (CD20).


