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Summary
aortic dissection is one of the severe but rare vascular 
complications arising from transcatheter aortic valve 
implantation (taVI). this paper presents an autopsy 
case of an 81-year-old male patient with delayed aortic 
dissection with underlying haemorrhages and acute 
inflammation 3 years after taVI.

BaCkground
Transcatheter aortic valve implantation (TAVI), also 
known as transcatheter aortic valve replacement, 
is currently an interventional method for patients 
with significant aortic valve stenosis. Major and 
clinically significant complications related to TAVI 
include deaths in connection with the intervention, 
postsurgical aortic regurgitation, the need for pace-
maker implantation, cardiac tamponade, myocar-
dial infarction, stroke, severe vascular and bleeding 
complications, acute renal failure and infectious 
endocarditis, with vascular complications being the 
most common.1 2 The most widespread and 
approved valves used today are the balloon-expand-
able Edwards Sapien valve and the self-expanding 
Medtronic CoreValve System. The incidence of 
vascular complications was lower with Medtronic 
valve until the new generation of Edwards Sapien 
arose, resulting in similar frequency of incidence 
as shown in clinical studies.2 The aortic dissection 
is infrequent (0.12%) and it usually occurs during 
the TAVI procedure.3 Some case reports about 
delayed aortic dissection were published but the 
clinical data about the incidence and the pathogen-
esis are limited. Some studies, including all aortic 
valve replacement methods, describe, as a risk 
factor for developing a dissection, the diameter of 

the ascending aorta (especially over 50 mm). Other 
characteristics such as sex, age, severity of aortic 
dilatation, presence of progression in diameter, left 
ventricular function and time interval after valve 
replacement were not helpful in predicting the risk 
for dissection.4 

CaSe preSenTaTion
We report a case of an 81-year-old male patient 
who was urgently admitted to a hospital due to 
fever and weakness. In blood cultures, Staphylo-
coccus aureus was detected and hence an antibiotic 
treatment with amoxicillin and clavulanate was 
started. Three years before, the patient had received 
a TAVI Medtronic CoreValve (31 mm) due to a 
symptomatic aortic valve stenosis. Transthoracic 

Figure 1 Aortic dissection in situ (transverse section of 
the aorta above the aortic valve).

Figure 2 Fixed specimen after removal of the 
valve cage with underlying haemorrhages.

Figure 3 Fixed specimen after removal of the 
valve cage with underlying haemorrhages.
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echocardiography and transoesophageal echocardiography 
(TEE) were performed suspecting infectious endocarditis of 
the prosthetic valve. TEE showed no evidence of endocarditis 
but a dehiscence between the edge of the valve cage and the 
aortic wall, which was suspected to be caused by a wall abscess. 
With an increasing aggravation of the patient’s condition, best 
supportive care therapy was initiated and the diagnostics were 
stopped, not performing any further imaging methods like a CT. 
The patient eventually died 2 weeks after hospitalisation. The 
patient was examined with TEE 4 days, 4 months and 14 months 
after the surgery, revealing a fully functional CoreValve with no 
signs of dissection or other pathology. For further investigation, 
an autopsy with macroscopic and microscopic examinations was 
carried out.

inveSTigaTionS
The postmortem showed a wall defect of the ascending aorta 
(approximately 4×1×1 cm) directly adjacent to the upper 

edge of the valve cage (figures 1 and 2). Under the defect there 
was a circumscribed cavity filled out with fresh haemorrhages 
(figure 3). Macroscopically, an additional inflammation could 
not be excluded. The microscopical examination revealed a 
dissection reaching from the aortic lumen into the lower part 
of the tunica media (figure 4). In the area of the wall crack, the 
aortic wall showed signs of a granulocytic inflammation with 
destruction of the wall structures (figure 5) and underlying 
fresh haemorrhages with acute inflammation. Unfortunately, the 
exact determination of the age of the dissection was histologi-
cally not possible. The aortic wall in other areas of the thoracic 
aorta showed parallel running intact elastic fibres (figure 6) 
with no pre-existing medical condition such as Erdheim-Gsell 
medial necrosis or inflammation composed of macrophages 
or T lymphocytes as seen in the aortic aneurysms. In addition, 
thrombotic-polypoid endocarditis of the prosthetic aortic valve 
and pronounced pericarditis with haemorrhagic pericardial effu-
sion were discovered.

diSCuSSion
The long-term complications that arise from TAVI include 
paravalvular and central valve regurgitation, valve thrombosis, 
prosthetic valve endocarditis and late bleeding. Aortic dissec-
tion is rare but it is a severe complication. In the medical liter-
ature, there have been reports about delayed aortic dissection 
after TAVI and its influence on the prediction of late mortality 
of this procedure, but the pathogenesis data are rare.5 6 The 
major predisposing factors for developing dissection are those 
which increase the aortic wall stress—such as aortic diameter or 
hypertension, or decreased wall strength—such as defects of the 
aortic wall (eg, in Marfan syndrome).7 In our case, the patient 
was treated for arterial hypertension, the measurements in the 
echocardiography were normal and the histological examina-
tion excluded any pre-existing defects of the aortic wall. The 
dissection, as seen in figures 1 and 2, appeared directly under 
the inlaying valve cage within the area of acute inflammation. 
Aortitis is one of the known risk factors of aortic dissections or 
ruptures,8 therefore we hypothesise that the mechanical stress 
of the valve cage together with the negative influence of the 
endocarditis on the endothelium could have been the cause of 

Figure 4 Histological view (Elastica van Gieson (EVG) stain): low-
power cross section with wall defect.

Figure 5 Histological view (H&E stain): transmural granulocytic 
inflammation with focally abscess formation.

Figure 6 Histological view (Elastica van Gieson (EVG) stain): regular 
layered pattern of elastic fibres in tunica media, undamaged aortic wall.
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the development of the dissection. However, the time when the 
dissection happened is difficult to determine. Another differen-
tial diagnosis, as Gerber et al discussed, could be that the aortic 
dissection or intimal tears occurred during the procedure of 
the TAVI, and that they could had been overlooked until the 
hospitalisation. Guidewire delivery system manipulations, valve 
repositioning retrieval or retraction, frequently in the setting of 
suboptimal aortic measurements and/or visualisation, could have 
been the cause of the late aortic dissection. Also an intimal tear 
due to atherosclerosis could be taken into account. However, 
there were no atherosclerotic changes in the area of the dissec-
tion and these changes usually appear in the descending part of 
the aorta, not in the ascending.9

Learning points

 ► Aortic dissection with possible abscess formation should 
always be taken into account as a late-onset complication of 
transcatheter aortic valve implantation.

 ► The pathogenesis of the dissection was not confirmed finally. 
We hypothesise that the mechanical stress together with the 
endocarditis was mainly responsible for the dissection.

 ► However, whether the inflammation was the cause of the 
aortic dissection or the secondary change caused by the 
dissection cannot be definitively concluded in our case.

Contributors all authors contributed to refinement of the article. this case report 
was designed, directed, funded and coordinated by peB and corrected by It. the 
manuscript was written by medical practitioner tL with sF, who contributed to the 
clinical findings. the manuscript was commented on by all authors.

Funding this research received no specific grant from any funding agency in the 
public, commercial or not-for-profit sectors.

Competing interests None declared.

patient consent Next of kin consent obtained. 

provenance and peer review Not commissioned; externally peer reviewed.

open access this is an open access article distributed in accordance with the 
Creative Commons attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work 
is properly cited and the use is non-commercial. see: http:// creativecommons. org/ 
licenses/ by- nc/ 4. 0/

© BMJ publishing Group Ltd (unless otherwise stated in the text of the article) 
2018. all rights reserved. No commercial use is permitted unless otherwise expressly 
granted.

RefeRences
 1 al-attar N, Himbert D, Barbier F, et al. Delayed aortic dissection after transcatheter 

aortic valve implantation. J Heart Valve Dis 2013;22:701–3.
 2 Mangla a, Gupta s. Vascular complications post-transcatheter aortic valve procedures. 

Indian Heart J 2016;68:724–31.
 3 Holmes Dr, Brennan JM, rumsfeld Js, et al. Clinical outcomes at 1 year following 

transcatheter aortic valve replacement. JAMA 2015;313:1019–28.
 4 pieters Fa, Widdershoven JW, Gerardy aC, et al. risk of aortic dissection after aortic 

valve replacement. Am J Cardiol 1993;72:1043–7.
 5 Gerber rt, osborn M, Mikhail GW. Delayed mortality from aortic dissection post 

transcatheter aortic valve implantation (taVI): the tip of the iceberg. Catheter 
Cardiovasc Interv 2010;76:202–4.

 6 Zelizko M. Interv Akut Kardiol 2011;10:164–8.
 7 Nathan Dp, Xu C, Gorman JH, et al. pathogenesis of acute aortic dissection: a finite 

element stress analysis. Ann Thorac Surg 2011;91:458–63.
 8 Gornik HL, Creager Ma. aortitis. Circulation 2008;117:3039–51.
 9 tamura K, sugisaki Y, Kumazaki t, et al. [atherosclerosis-related aortic dissection]. 

Kyobu Geka 2000;53:194–201.

Copyright 2018 BMJ publishing Group. all rights reserved. For permission to reuse any of this content visit
http://group.bmj.com/group/rights-licensing/permissions.
BMJ Case report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case reports today and you can:
 ► submit as many cases as you like
 ► enjoy fast sympathetic peer review and rapid publication of accepted articles
 ► access all the published articles
 ► re-use any of the published material for personal use and teaching without further permission

For information on Institutional Fellowships contact consortiasales@bmjgroup.com

Visit casereports.bmj.com for more articles like this and to become a Fellow

 on 9 A
pril 2024 by guest. P

rotected by copyright.
http://casereports.bm

j.com
/

B
M

J C
ase R

eports: first published as 10.1136/bcr-2017-220105 on 15 M
arch 2018. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://www.ncbi.nlm.nih.gov/pubmed/24383384
http://dx.doi.org/10.1016/j.ihj.2015.11.024
http://dx.doi.org/10.1001/jama.2015.1474
http://dx.doi.org/10.1016/0002-9149(93)90860-F
http://dx.doi.org/10.1002/ccd.22532
http://dx.doi.org/10.1002/ccd.22532
http://dx.doi.org/10.1016/j.athoracsur.2010.10.042
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.760686
http://www.ncbi.nlm.nih.gov/pubmed/10714106
http://casereports.bmj.com/

	Autopsy case of aortic dissection after transcatheter aortic valve implantation (TAVI)
	Summary
	Background
	Case presentation
	Investigations
	Discussion
	References


