Saint-Quentin, 01/04/2013

Cover  letter
                                                                                                                          Dr Konstantinos Triantafyllou,

        Service de Cardiologie, 
        Centre Hospitalier Saint-Quentin,

                                                                                                          1, Avenue Michel de l’ Hospital,

                                                                                          Saint-Quentin 02100,

                                                                        FRANCE

                                                                                                                                                                                                                                                                                                       .
Subject:   Manuscript  revision.
Dear Editor,

The  manuscript  initially  titled  “Very late stent thrombosis ten years after bare-metal stent implantation due to undersizing”  has been revised and is resubmitted to  be considered for publication.  The manuscript is original and has never been published before in any form.
A) Concerning the points raised by the Editor: 

1) Please, capitalize the first letter in each word in the Title and provide a running (brief) title in the Title page. We also need a statement about conflict of interest and financial support, as well as a statement that the manuscript is original and has never been published before, except in an abstract form. 
- The title page was modified according to the suggestions and a running title was added. 
- The statement about conflict of interest and financial support was added at the end of the revised manuscript. 
- The statement concerning originality was added above, at the beginning of the cover letter.
2) With regards to figures, we can accept only original figures. Figures should be provided as separate high resolution tiff files (>300 dpi) as the Publisher can only reproduce them in this specific format (tiff format). 

- The figures are original and created for this manuscript only. There is difficulty in uploading high resolution tiff files online at the website. The high resolution images will be e-mailed to the editor in case uploading is impossible.
3) Please, pay attention to the critique of both reviewers on the recent POBA procedure as related to the current event and tone down the comment on the timing ("very late") of the thrombotic event in both the title and the text. 
- Considering the reviewers critique the title was modified to: “Very  Late  Thrombosis  Of  An Undersized Bare-Metal Stent”. In the initial manuscript it was written that the POBA procedure was “about one year ago”. After looking at the exact dates the POBA was performed on 25/10/2011 and the patient was admitted for the stent thrombosis on 29/12/2012, which is 14 months later. The exact time between the two procedures was mentioned with precision in the abstract (page 2, line 5 of abstract) and main text (page 2, line 7 of case report) of the manuscript. The case is a very late stent thrombosis even when counted from the POBA procedure (> 1year).  That   is  why  the  term  “very late  thrombosis” was kept in the modified title. Since a POBA was performed between initial implantation and stent thrombosis “ten years” was withdrawn from the title in order not to give the false impression that the stent thrombosis was the first event after stent implantation ten years ago. Despite the modification made at the title it should be noted that even in the initial manuscript with the initial title the reader has a clear view of the clinical scenario after reading the case report. The OCT was used to understand the mechanism of the stent thrombosis and the only explanatory finding was stent undersizing and malapposition which had to do with the procedure 10 years ago. There was no other explanatory finding such as neoatheroma or intimal rupture or erosion. As OCT findings suggest  the artery should initially get a 3.5 mm – 4 mm stent instead of a 2.75 mm. When POBA was performed the 3 mm  balloon  used  could not correct malapposition since it was still undersized especially for the part of the stent proximal to the diagonal. The malapposition could also be the reason for the restenosis that was corrected with POBA while neoatheroma formation 9 years after initial implantation was also a possible mechanism although unfortunately there was no intracoronary imaging evidence 14 months later.
Concerning the points raised by the Reviewer 1:

1) The authors of this case report present a case of a 2.75x12 mm Driver BMS thrombosis at a LAD bifurcation lesion. This stent was placed 10 years before the latest event. 
However, one year before, the same stent was re-expanded due to restenosis distal to the D1 origin with a simple 3x9 balloon dilatation at 14 Atm leading to an excellent angiographic result. Therefore, although technically this case represents a VLST (> 1 yr post-implantation), the authors should emphasize the fact that the neointimal tissue of the stent was traumatized 1 year before the ST, and avoid giving the impression that this was an event 10 years following stent deployment. 
- I do not think that false impressions are given in the initial manuscript since the POBA is mentioned and obviously the neointima was traumatized. The exact time between POBA and stent thrombosis is mentioned in the revised manuscript (14 months). The OCT did not show a mechanism for thrombosis related to the fact that neointima was traumatized by POBA, since 14 months later only smooth coverage by intima of the stent struts distal to the diagonal was noted without excessive intimal thickness or neoatheroma with rupture or erosion. The only possible contributing mechanism revealed by OCT was the sizing problem of the stent which was implanted 10 years ago. That is why the stent thrombosis should be logically attributed mainly to the initial stent undersizing.
2) Their statement that this was due to stent undersizing and malapposition is very strong. Indeed on OCT images there is a beautiful demonstration of undersizing proximal to the D1. This has probably led to initial (during the implantation) incomplete stent apposition (ISA). It would be nice if they could provide details of the initial intervention (was final kissing done at that time?).  
- Unfortunately details concerning the procedure 10 years ago other than the stent types and sizes are not available (PCI in another hospital a long time ago). One could speculate that either no kissing was performed or kissing was performed with undersized balloons (at least for the LAD), since the initial stent was undersized. OCT showed the stent problems and guided the final procedure despite the absence of such information.

3) However, they also are beautifully demonstrating that the incompletely apposed struts 10 years following stent deployment and 1 year following re-dilatation are well covered by neointima, without any evidence of neointimal rupture. The two prevailing mechanisms leading to VLST are supposed to be 1. The existence of uncovered struts (which are usually malapposed) and 2. The existence of neointimal neo-atherosclerotic tissue which may rupture leading to ACS. This neoatherosclerotic tissue has been documented (Nakazawa et al.) in both DES (relatively early post-implantation) and BMS (usually later than DES). However direct evidence that this may lead to DES thrombosis is lacking, whereas there is evidence that it may lead to BMS thrombosis (Davlouros et al.). 
- The manuscript is a case report where OCT was used to understand the mechanism of a BMS thrombosis. There was no intention to review data concerning mechanisms of DES and BMS thrombosis. Concerning the above points raised by reviewer 1 a paragraph concerning possible mechanisms of ST was added in the discussion (paragraph 4).  I agree with the reviewer that neoatherosclerotic tissue has been documented in both DES and BMS.  I  disagree  that direct evidence that this may lead to DES thrombosis is lacking as it can be found in the following references:

a) Park SJ, Kang SJ, Virmani R, Nakano M, Ueda Y. In-stent neoatherosclerosis: a final common pathway of late stent failure. J Am Coll Cardiol 2012;59:2051-2057 (state of the art paper, 2012: added in the references list of the revised manuscript).

b) Kang SJ, Mintz GS, Akasaka T, et al. Optical coherence tomographic analysis of in-stent neoatherosclerosis after drug-eluting stent implantation. Circulation 2011;123:2954-2963 (reference 38 of the above state of the art paper).
4) Therefore, although the mechanism which the authors propose as explanatory of this VLST case is plausible, they should mention the above and be more speculative than sure. 
- OCT was used in order to understand the mechanism related to stent thrombosis concerning this particular case.  The only plausible explanation found was stent undersizing and malapposition and this is why this fact was at the center of the initial discussion.  However,   other possible mechanisms in cases of stent thrombosis are also mentioned in the revised discussion and there is no doubt that they should be considered in each stent thrombosis case.
5) I also disagree with the statement that “Late stent malapposition risk is much higher after DES compared with BMS implantation and associates with late stent thrombosis.”, as acquired malapposition is rare (Osaki et al EHJ). 
- The fact that acquired malapposition is rare is mentioned by adding three words in the revised manuscript (discussion, paragraph 2, line 7). The reference suggested by the reviewer is added also. However the fact that it is more often found with DES than with BMS does not change, as shown in the reference that already existed in the initial manuscript (Hassan et al. Eur Heart J)
6) Finally a recent report of a DES thrombosis without evidence of any uncovered struts or restenosis, while the patient was on dual antiplatelet therapy (Nishiguchi et al. 2010) underlines the fact that besides the speculative mechanisms discussed here, we have a long way to go before unraveling the mechanisms of these phenomena.
-This point  was included in the revised manuscript along with the relevant reference (Discussion, paragraph 4, last 6 lines)
7) Please have a look at the following references. 

Nakazawa G, Vorpahl M, Finn AV, Narula J, Virmani R. One step forward and two steps back with drug-eluting-stents: From preventing restenosis to causing late thrombosis and nouveau atherosclerosis. Jacc. 2009;2:625-628

Takano M, Yamamoto M, Inami S, Murakami D, Ohba T, Seino Y, Mizuno K. Appearance of lipid-laden intima and neovascularization after implantation of bare-metal stents extended late-phase observation by intracoronary optical coherence tomography. Journal of the American College of Cardiology. 2009;55:26-32

Ozaki Y, Okumura M, Ismail TF, et al. The fate of incomplete stent apposition with drug-eluting stents: an optical coherence tomography-based natural history study. European heart journal;31:1470-6.

Nishiguchi T, Kitabata H, Tanaka A, Kataiwa H, Ishibashi K, Komukai K, Tanimoto T, Ino Y, Takarada S, Kubo T, Nakamura N, Mizukoshi M, Imanishi T, Akasaka T. Very late stent thrombosis after drug-eluting stent in segment with neointimal tissue coverage. Jacc. 2010;3:445-446

Davlouros PA, Karantalis V, Mavronassiou E, Alexopoulos D. Neointimal tissue rupture as a mechanism of myocardial infarction very late following implantation of bare metal stents. Insights from optical coherence tomography. International journal of cardiology.

Davlouros PA, Karantalis V, Xanthopoulou I, Mavronasiou E, Tsigkas G, Toutouzas K, Alexopoulos D.
Mechanisms of non-fatal stent-related myocardial infarction late following coronary stenting with drug-eluting stents and bare metal stents. Insights from optical coherence tomography.
Circ J. 2011;75(12):2789-97. Epub 2011 Sep 14.
- From these references 3 were included in the revised manuscript (the second, third and fourth)
Concerning the points raised by the Reviewer 2:
1)  This is a well-written report of a case of presumably very late stent thrombosis. The report is accompanied by interesting and informative – mostly OCT – images.
My main concern is whether this case can really be termed a “10-year” late stent thrombosis, as the patient – if I have understood correctly – had received repeat PCI just 1 year before the currently described event. 

- It is not possible to understand why the case is characterized as a “presumably” very late stent thrombosis. It is a very late stent thrombosis even when time is counted after the POBA, which was > 1 year ago. Furthermore OCT, the best possible method to gain insight into possible mechanisms, has not found any other plausible  explanation  for  the thrombosis except stent undersizing and malapposition which are related to the initial implantation 10 years ago. The POBA achieved a good angiographic result but as OCT later showed the 3 mm balloon was still undersized.

2)  In fact, the  treatment  of  in-BMS restenosis 1 year prior to the current incident was suboptimal, since no DES or DEB were employed, which are, according to current knowledge, the best treatment for in-BMS restenosis. 
-There is agreement on this point. One could add that furthermore intracoronary imaging should have been used to understand why the stent had restenosis and in order to optimize PCI. The fact is that the operator at the time had a good angiographic result with POBA for focal in-stent restenosis and decided to keep it simple without adding cost to the procedure.  However, the scope of the manuscript was to present the stent thrombosis case and not to discuss what could have been done 14 months earlier. Concerns about suboptimal PCI technique and its consequences   are  expressed  in the discussion of the initial and revised manuscript (last paragraph). 
3) Furthermore, that treatment (plain inflation of a balloon in the BMS) could have resulted in then unseen (as no intracoronary imaging was performed) complications, including edge dissections or intima prolapse, which are known predisposing factors for late stent thrombosis and could have induced the thrombotic event 1 year later.
- It is possible. However OCT findings did not support these possibilities and as clearly described in the initial manuscript intracoronary imaging was made before any additional ballooning. There is a new relevant comment in the discussion of the revised manuscript (paragraph 1, lines 4-7).

4)  In this context, one cannot be really confident as to the truth of the claim made by the author that the proximal stent undersizing   was “an obvious reason for the very late BMS thrombosis”.
- “Obvious reason” was replaced by “probably consisted the most  important  contributing  factor ” (page 3, line 21). OCT supports the fact that stent undersizing and malapposition play an important role, while no  evidence of  other  mechanism was found in this case. Images (especially 2 D, 2E and 2F)   in the initial and revised manuscript suffice as arguments. It is an unusual case - considering the chain of events - and that is why a manuscript was submitted.  
Looking    forward   to  your decision regarding this manuscript.
Best regards,
Konstantinos Triantafyllou, MD.
