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REVIEW

Exercise and sports participation in patients with thoracic aortic disease: a review

Carlijn G. E. Thijssen a, Lidia R. Bonsa, Arjen L. Gökalpb, Roland R. J. Van Kimmenadec, Mostafa M. Mokhlesb,
Antonio Pellicciad, Johanna J. M. Takkenbergb and Jolien W. Roos-Hesselink a

aDepartment of Cardiology, Erasmus MC, University Medical Center Rotterdam, Rotterdam, The Netherlands; bDepartment of Cardiothoracic
Surgery, Erasmus MC, University Medical Center Rotterdam, Rotterdam, The Netherlands; cDepartment of Cardiology, Radboud University Medical
Center, Nijmegen, The Netherlands; dDepartment of Cardiology, Institute of Sports Medicine & Science, Rome, Italy

ABSTRACT

Introduction: Current guidelines recommend patients with thoracic aortic disease (TAD) including
inherited aortopathies to avoid heavy exercise. However, evidence supporting the negative advice on
exercise is scarce. We aimed to provide an up-to-date systematic review of the available evidence on
risks and benefits of exercise and sports participation in TAD patients.
Areas covered: A systematic search was performed in Medline, Embase and Web of Science: thoracic
aortic aneurysm or thoracic aortic dissection or inheritable aortopathies including Marfan Syndrome
(MFS), Loeys-Dietz syndrome, Turner Syndrome, Ehlers-Danlos syndrome, bicuspid aortic valve (BAV)
and sports, exercise or athletes. The resulting 1,652 manuscripts were reviewed by two independent
observers. Eventually, 26 studies and 12 case-reports were included, reporting on thoracic aortic
dimensions in athletes, exercise related acute aortic dissections, and exercise in BAV and MFS patients.
Expert opinion: Blood pressure elevation during exercisemay be associatedwith an increased risk of acute
aortic dissection; however, no controlled trials have longitudinally evaluated the effect of exercise on
survival or the risk of aortic dissection in TAD patients. Mouse-model studies suggest beneficial effects of
exercise in the setting of a dilated aorta in MFS. There is a clear need for prospective research in this field.
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1. Introduction

The incidence of thoracic aortic disease (TAD) such as thoracic

aortic aneurysms and dissections is estimated to be 9.1–16.3/

100,000 per year [1]. However, thoracic aortic aneurysms are

mostly asymptomatic and its prevalence is probably underesti-

mated. About 20% of patients with thoracic aortic dilatation have

a positive family history of aortic disease [2], which can be an

expression of an underlying disorder such as bicuspid aortic valve

(BAV) or connective tissue disorders, such as Marfan Syndrome

(MFS), Loeys-Dietz syndrome, Ehlers-Danlos syndrome or Turner

Syndrome. BAV patients are of particular interest because this

condition is not uncommon with a prevalence of about 1% in

the general population [3–5]. However, BAV patients seem to be at

relatively low risk for aortic dissection [6]. On the contrary, Marfan

Syndrome has a lower prevalence of 6.5/100.000, but these

patients are at high risk of acute aortic dissection [7].

The hemodynamic changes associated with exercise, and

specifically the increase in blood pressure, is potentially asso-

ciated with an enhanced risk of aortic growth and acute aortic

dissection in the context of a thoracic aortic disease (TAD).

Current guidelines state that patients with TAD should avoid

strenuous resistance or isometric exercise and competitive

sports [8–10]. Due to the lack of data, however, these

European, Canadian and American guidelines are characterized

by low levels of evidence [8–10]. Recommendations for specific

patient groups, such as patients with BAV, are in line with these

guidelines. However, MFS patients are advised to only partici-

pate in low and moderate intensity sports with regular checks

including echocardiography every 6 months, even if aortic root

dilatation is absent [11–13].

The importance of daily exercise became clear in the 1950’s

when an inverse relationship between physical activity and

cardiovascular risk was discovered [14]. Ever since, it has

become well understood that a sedentary lifestyle is an impor-

tant modifiable risk factor for cardiovascular disease and mor-

tality [15]. Furthermore, regular exercise is known to prevent

and reduce hypertension [16]. For TAD patients it is evenly

important to not have a sedentary lifestyle, but also to prevent

thoracic aortic growth and the occurrence of aortic dissection,

creating a difficult paradox for clinicians. In this study, we

sought to provide an up-to-date systematic review of the

available evidence on exercise and sports participation in

TAD patients including those with inherited aortopathies,

and identify gaps in knowledge. We particularly aimed to

find evidence on: (1) the aortic remodelling associated with

regular exercise training and upper limits of dimensions in

physically active individuals, (2) the risk of acute thoracic aortic

dissection during exercise, and (3) the impact of exercise on

the thoracic aorta in specific patient groups, especially in BAV

and MFS patients.
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2. Methods

2.1. Literature search

A broad systematic search was performed in Medline, Embase

and Web of Science on 2 August 2018. The following search

terms (including synonyms) were used: exercise, sports, ath-

letes, training and thoracic aortic aneurysm, thoracic aortic

dissection. Additionally, search terms were included for var-

ious inheritable connective tissue disorders: Marfan syndrome,

Loeys-Diets syndrome (including aneurysm osteoarthritis syn-

drome e.g. SMAD3 mutation), Turner syndrome, Ehlers-Danlos

syndrome and bicuspid aortic valve. The exact search details

are shown in supplemental file 1. Additional publications were

obtained by hand searching, and reference lists were cross-

checked to identify possible relevant papers overlooked by

the original search. Duplicates were identified and removed.

2.2. Study selection

Titles and abstracts were screened for eligibility by two inde-

pendent researchers (CT and LB). Only articles in the English

language were included. Solely original data was included,

therefore reviews and meta-analysis were excluded.

Furthermore, book chapters, double publications on the same

cohort and conference abstracts were excluded. Papers that

could not be accessed in full text were also excluded. Only

case reports on acute thoracic aortic dissection associated with

exercise were included, while case reports on thoracic aortic

dilatation and case reports on aortic dissections not related to

exercise were excluded. Papers on thoracic aortic dilatation in

athletes were only included if aortic diameters were reported. Of

all potentially eligible papers the full text was reviewed. In case

of disagreement a third reviewer was asked for counsel (JR) and

eligibility was assessed by reasoning.

3. Results

3.1. Search results

Figure 1 shows the flowchart of the study selection. Our

search identified a total of 1652 unique publications. After

reviewing the titles and abstracts 1530 papers were excluded,

and 122 potentially eligible papers were reviewed in full text.

Finally, 26 studies and 12 case reports were included. We

grouped the selected papers based on the abovementioned

subjects of interest. Sixteen studies were found on thoracic

aortic diameters in athletes. Three studies and twelve case

reports were identified on the occurrence of acute aortic

dissections during exercise. Three studies reported on exercise

in MFS and four evaluated exercise in patients with BAV.

Unfortunately, no papers were identified addressing the asso-

ciation between exercise and thoracic aortic dilatation or risk

of dissection in patients with Loeys-Dietz syndrome, aneur-

ysm-osteoarthritis Syndrome (AOS e.g. SMAD3 mutation), vas-

cular Ehlers-Danlos syndrome or Turner syndrome.

3.2. Thoracic aortic dimensions in athletes

We identified 16 papers published between 1981 and 2015

which evaluate aortic dimensions in athletes practicing

a variety of sports disciplines, shown in Table 1. Almost all papers

were cross-sectional cohort studies (15/16), and one was

a longitudinal cohort study. The number of included patients

differed greatly, ranging from 9 to 1929 participants. Eleven

studies compared aortic diameters in athletes to a sedentary

control group, shown in Figure 2 [17–27]. Overall, outcomes of

these studies show that athletes have significantly larger abso-

lute aortic diameters than controls. However, the reported differ-

ences in absolute mean aortic root diameters are small: varying

between 0.6 and 4 mm. Aortic diameter measurement was

performed at the level of the aortic root in all studies, only two

studies measured aortic diameter at multiple levels [23,28]. One

study reported aortic root diameters corrected for body surface

area (BSA) and found no significant difference between athletes

and controls, although the absolute aortic root diameters were

significantly different between the groups [26]. Three papers

only included female athletes [17,19,20], and five papers only

included male athletes [18,21–24]. The 99th percentile of aortic

root dimensions in male athletes was found to be 40 mm and

34 mm for female athletes [29]. Five articles reported the pre-

valence of aortic root dilatation [27,29–32]. In these articles,

different definitions of aortic dilatation were used, as shown in

Table 1. The reported prevalence of aortic dilatation among

athletes was low (0.26–1.3%), except in one cohort of athletes

from the US national volleyball team, in which 6% of female

athletes had an aortic root diameter ≥34 mm, and 8% of male

athletes had an aortic root diameter ≥40 mm [32]. However,

these volleyball players were very tall with an average body

height of 198.2 ± 8.0 cm in males and 184.1 ± 7.4 cm in females.

Four studies evaluated differences in aortic diameter

between strength trained and endurance trained athletes

[21,27,28,31]. Three studies report a small but significant dif-

ference in absolute aortic root diameters, with slightly larger

aortic root diameters in strength trained athletes than athletes

who perform dynamic exercise. The mean differences reported

ranged from 2.1–5 mm. However, mean aortic root measure-

ments were all below 40 mm [27,28,31].

3.3. Exercise-related acute thoracic aortic dissections

Table 2 presents all case reports and case series reporting the

occurrence of thoracic aortic dissections during exercise. The

papers were published between 1987–2016 and each describe

Article highlights

● Strenuous and isometric exercise might contain a risk of causing
acute aortic dissections in patients with TAD. However, the exact
relationship between exercise and acute aortic dissections remains
unclear.

● A potential positive effect of mild to moderate dynamic exercise
training on thoracic aortic dilatation rate and aortic wall structure
was reported in mice with MFS.

● There is a gap in knowledge about the positive and negative effects
of exercise and sports participation in TAD patients. More research is
needed to investigate the exact effects of different types of exercise
on thoracic aortic dilatation growth rate and the risk of aortic
dissection.
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1 to 31 cases of acute thoracic aortic dissection occurring

during sports activities. A total of 49 patients were described,

of whom 42 suffered Stanford type A thoracic aortic dissec-

tions and 7 patients had Stanford type B dissections.

Remarkably, only 2 out of 49 patients (4%) were female. The

age ranged from 12 to 76 years. However, many reports only

included young patients, with half of the papers reporting on

patients up to 20 years of age [33–38]. In the majority of cases

(26/49) weightlifting was the type of sport associated with the

occurrence of aortic dissection [34–37,39–41]. MFS was diag-

nosed after presentation in four patients and one patient was

known to have a connective tissue disorder other than MFS,

which was not specified. Notably, family history was not

obtained or reported in 7 of the 12 papers [34,35,39,41–44].

Furthermore, three retrospective cohort studies on sports

related acute aortic dissections type A (AD-A) were identified,

shown in Table 3. Only one paper focussed on the different types

of sports practised during AD-A [45]. This study described 650

patients with a mean age of 62.3 years in patients with sports-

associated AD-A and 63.7 years in non-sports associated AD-A. Of

all AD-A’s 4.1% was found to be associated with sports activities

[45]. The type of sport most often reported was golf (32%), fol-

lowed by swimming and cycling (each 16%), weight lifting (12%),

and dancing (8%). Figure 3 illustrates the distribution of sports-

related AD-A’s reported in this study over the different sports

categories. These exercise relatedAD-A’s occurred in all agegroups

and therewas no significant difference in sex distribution between

sports related AD-A’s (60% males) and non-sports related AD-A’s

(52%males) [45]. Two retrospective cohort studies were identified

specifically studying the occurrence of AD-A during a specific

exercise: sexual intercourse and alpine skiing [46,47]. The first

reports exercise and sexual intercourse associated AD-A’s in

a cohort of 365 patients and found a much higher percentage of

68% exercise associated AD-A’s, with no significant difference

between males and females. In this study, evidence of MFS was

present in only 0.9% of patients. AD-A associated with sexual

intercourse occurred only in males (17/245) [46]. The other retro-

spective cohort study by Schachner et al [47]. reported on AD-A’s

occurring during winter season and they found that 22% of all

AD-A’s were associated with alpine skiing, and the majority of

these cases were unrelated to trauma (82%). There was no signifi-

cant difference in sex distribution between skiing associated AD-A

(88% males) and AD-A not associated with skiing (77% males).

3.4. Exercise in patients with BAV

We identified four papers reporting on the association between

exercise and thoracic aortic diameters or thoracic aortic
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Figure 1. Flowchart of literature search and selection of studies.
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dilatation rate in BAV patients, which are shown in Table 4. Of

these, three papers came from the same research group [48–50].

Two of which compared athletes with BAV to athletes with

a normal tricuspid aortic valve (TAV) [48,49]. Both reported sig-

nificantly larger aortic diameters at all measured levels in BAV

athletes compared to TAV athletes. However, all reported mean

diameters were below 36 mm. One cross-sectional study, which

included 58 competitive athletes with BAV, showed no correla-

tion between aortic dimensions and duration of training [48].

Two longitudinal studies presented by the same research group

reported on mean aortic diameter growth rate in BAV athletes,

presumably describing the same patients. The mean growth

rates reported were: 0.78 mm/year at the aortic annulus (Ann),

0.61 mm/year at the Sinuses of Valsalva (SoV), 0.81 mm/year at

the sinotubular junction (STJ) and 0.98 mm/year at the proximal

ascending aorta (AA) [49,50]. The mean age of these two cohorts

of BAV athletes were 19 ± 8.8 years and 25 ± 11 years. No

significant increase of aortic diameter was reported in TAV ath-

letes (mean age 25 ± 5 years) after five years of follow-up.

Another longitudinal study by Spataro et al. found no clear

association between sports participation and valve deterioration

in BAV patients, with a mean follow-up duration 13 years [51].

Unfortunately, no aortic diameter measurements were reported

and no conclusions can be drawn about the effect of exercise on

the aortic diameter in this cohort of BAV athletes. Only one paper

compared BAV athletes to sedentary BAV subjects. This article

reported no difference in aortic growth rate between the two

groups at all measured levels of the thoracic aorta: Ann, SoV, STJ

and AA [50].

3.5. Exercise in marfan syndrome

Table 4 presents the three papers on exercise in MFS, all published

in 2017. Two papers describe mouse model studies investigating

the effects ofmild-moderate dynamic exercise on the aortic wall in

MFS mice [52,53]. Both were controlled trials with one or more

dynamic exercise training groups and a sedentary group. The

follow-up duration of both studies was five months. Both papers

reported a reduction of aortic diameter growth rate in MFS mice

performing mild to moderate dynamic exercise compared to

sedentary MFS mice [52,53]. Also, in mice performing dynamic

exercise, the aortic wall became stronger compared to sedentary

MFS mice. This was testified by the larger amount of mechanical

stress on the aorta required to induce rupture of the aortic wall

[52]. Exercise seemed to improve aortic wall elasticity in one study

[52], but no significant improvement was found in the other [53].

Dynamic exercise was not found to increase lamina ruptures,

indicating no additional structural damage in the tunica media

[53]. An optimum of protective effects was found at a training

intensity level of 55–65% of maximum oxygen uptake (VO2max),

while higher intensity of dynamic exercise training seems to blunt

the positive effects [52]. The third paper is a small prospective

cohort study that evaluated the feasibility and effects of a three-

week rehabilitationprogram in19MFSpatientswith amean ageof

46.7 ± 7.8 years [54]. During the one-year follow-up, no adverse

medical events were reported, physical fitness improved, and

psychological distress decreased. These effects were already pre-

sent after three weeks of rehabilitation, and mostly remained

persistent throughout the one-year follow-up [54]. Unfortunately,

no information on aortic diameters was provided.

4. Discussion

To our knowledge, this is the first systematic review describing

the effect of exercise and sports participation in TAD patients. We

were not able to identify any controlled or randomized trials

evaluating the longitudinal effect of exercise on survival or risk

of aortic dissection in TAD patients. When focusing on the asso-

ciation between exercise and thoracic aortic growth rate very

limited data can be found. In total, we identified 38 papers of

interest, of which 9were case reports, 3 case series, 8 longitudinal

cohort studies and 16 cross-sectional cohort studies. Two were

mouse-model studies: one non-randomized controlled trial and

one randomized controlled trial. Assessment of methodological

quality of the included papers was planned, but ultimately not

performed quantitatively, since the large variety of study designs

made consistent and comparable quality assessment impossible

and meaningless. Eventually it can be concluded that most

papers would reach low scores.

4.1. Are aortic dimensions different in athletes?

Screening before participating in competitive sports provides

a lot of easily accessible data resulting in a large number of

Figure 2. Studies that reported aortic root diameters in athletes and controls.

* This study reported only aortic annulus diameter, not aortic root diameter
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studies performed in athletes. The absolute thoracic aortic

diameters reported are larger in athletes compared to non-

athletic controls, although the differences are very small. This

is consistent with the findings of a fairly recent meta-analysis

reporting a small but significantly larger aortic root diameter

in elite athletes than in non-athletic controls [55]. One study

showed that after indexing aortic root diameter for BSA, the

significant difference in aortic root diameter between athletes

and controls was blunted [26]. Indicating the differences in

aortic diameter might be attributed to a difference in body

size between athletes and controls, which is known to be

associated with thoracic aortic diameter [56]. The larger aortic

diameters reported in athletes are therefore not necessarily

caused by a pathological process, but presumably result from

higher cardiac output and difference in body size. Whether

this is associated with an increased risk of aortic dissection is

yet to be determined. The findings mentioned above seem to

be comparable in male and female athletes. However, they

might not be applicable to less intensively trained and older

individuals, and patients who already have TAD.

4.2. Is there an association between exercise and acute

thoracic aortic dissections?

The incidence of sudden cardiac death among the younger popu-

lation (< 40 years) is approximately 1.3 to 8.5 per 100,000 person-

years [57]. Approximately 1–5% of sudden death in young athletes

is caused by acute aortic dissections [58–60]. Over the past dec-

ades, there have been many reports, especially case-reports, that

link exercise (mainly high intensity static exercise) to acute aortic

dissection. Aortic dissection is an emergency situation with

a reported in-hospital mortality of up to 33% [61]. This has made

clinicians cautious when counselling TAD patients about exercise.

We found a striking difference in the reported amount of acute

thoracic aortic dissections related to exercise: Itagaki et al. [45]

reported a relation to exercise in 4.1% of all AD-A’s and Gansera

et al. [46] in 68% of all AD-A’s . This difference might partially be

explained by a different definition of ‘sports related aortic dissec-

tions’. Whereas one study classified non-sports exertion and

Valsalva manoeuvres such as lifting or moving a heavy load,

defecation, or sexual activity, into the non-sports group (Itagaki

et al.), the other classified these into the sports group (Gansera

et al.). The true amount of sports-related type A aortic dissections

might be somewhere in between, such as the 22% of all winter

season AD-A’s related to alpine skiing, as reported by Schachner

et al [47]. Apart from the theoretical physiological impact, we

found no evidence supporting the theory of static exercise being

more prone to inducing acute thoracic aortic dissections than

dynamic exercise. The majority of the identified case reports

described acute thoracic aortic dissection during weightlifting.

However, this might be due to selection bias, since a larger series

showed the type of sport associated with AD-A most frequently

was golf (32%), which is classified as a low isometric and low

isotonic sport (skill category, Figure 3) [45]. It seems that aortic

dissection can also occur during relatively mild intensity sports

such as golf, but for interpreting the results of Figure 3 keep in

mind that this is based on only one study and more research is

clearly warranted. Of course, the size and composition of the studyT
a
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population is crucial here. When a study includes all patients with

dissection, the mean age will be relatively high, and golf will be

a sport which is prevalently practised. In younger cohorts, a totally

different sports involvement pattern is likely to be found.

Furthermore, this study was conducted in Japan where golf is

known to be a very popular form of exercise. Therefore, in the

absence of reliable information on rates of sports participation, no

conclusion can be drawn on the association between dissection

and a specific sports activity. Concerning the impact of sex, it was

striking that almost all case reports describe males with acute

aortic dissections related to exercise. However, this does not

seem representative since the larger series both from Itagaki and

Gansera reported no significant differences in sex distribution

[45,46]. Population based studies might provide additional infor-

mation, but data on the prevalence of participation in different

types of sports, aortic diameters and long-term follow-up are

scarce.

4.3. How does exercise influence the thoracic aorta in

BAV and marfan patients?

Although bicuspid aortic valve is the most prevalent congeni-

tal heart disease and an important underlying etiology of

thoracic aortic dilatation, the association between exercise

and aortic diameter and growth rate has been investigated

to a limited extent in this patient group. In BAV patients,

Galanti et al. and Stefani et al. state that the aortic growth

rate they reported in BAV athletes does not differ from aortic

growth rate reported in the general BAV population [49,50].

Indeed, the reported dilatation rate of 0.98 mm/year found in

the athletes with BAV seems comparable to the reported

aortic dilatation rate in various studies reporting aortic growth

rate in the general BAV population [62,63]. Even though the

BAV populations studied by Stefani et al and Galanti et al were

relatively young (19 ± 8.8 years and 25 ± 11 years), and

younger age is known to be associated with higher aortic

growth rates [64]. These findings suggest that aortic growth

rate is not significantly influenced by exercise in BAV patients.

Two recently published papers have investigated the

effect of dynamic exercise on the thoracic aorta in mice

with MFS. Both studies reported mild to moderate dynamic

exercise had a positive effect on aortic growth rate and

seemed to improve aortic wall structure. This suggests

that exercise does not only have potential negative effects

on the thoracic aorta in TAD patients, but might be actually

be beneficial [52,53]. Further research is needed to evaluate

these potential positive effects of exercise on the thoracic

aorta in MFS patients and patients with other thoracic aortic

diseases. Especially, since mouse model studies on the aorta

might not always be reliable [65]. One randomized trial has

been performed in patients with an abdominal aortic aneur-

ysm (AAA) in 2014 [66]. In this trial 140 patients with AAA

Figure 3. Classification of sports and sports related aortic dissections.

Most sports require a combination static and dynamic exercise. In order to facilitate counselling about sports participation this simplified classification of the most common olympic sports
disciplines was created, according to the relative isometric and isotonic components of exercise and resulting cardiovascular adaptation. Underneath the distribution of sports related aortic
dissections type A (AD-A) over the four categories is displayed, based on data published by Itagaki et al. [45]. The classification of sports was reprinted from: A. Pelliccia; S. Caselli, European
Association of Preventive Cardiology (EAPC) and European Association of Cardiovascular Imaging (EACVI) joint position statement: recommendations for the indication and interpretation of
cardiovascular imaging in the evaluation of the athlete’s heart, European Heart Journal, 2017, Volume 39, Issue 21, Pages 1949–1969, by permission of Oxford University Press.
AD-A = Aortic Dissection Stanford type A
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were randomized to either standard care or exercise train-

ing including dynamic as well as isometric exercise (rowing).

No difference in abdominal aortic growth rate was reported

between the groups. Although AAA has a different aetiol-

ogy than thoracic aortic aneurysms and should therefore be

seen as a different disease entity, the findings of this study

are promising. A randomized study, such as the one illu-

strated above for AAA patients, would provide important

additional information about the effect of exercise in TAD

patients.

5. Conclusion

Although several case reports have described aortic dissection

occurring during exercise, no high-quality studies have been

performed to illuminate the association between exercise and

acute aortic dissection. In athletes, aortic diameters are only

slightly larger than in controls. Evenly, aortic diameter growth

rate does not seem to be enhanced by exercise in BAV

patients. In mice with MFS a positive effect of mild to moder-

ate dynamic exercise on the thoracic aorta diameter was

Figure 4. Hemodynamic response to exercise. (a) Response to dynamic exercise of progressively increasing workload. This causes a volume overload as a result of
increased cardiac output (Q) and arterial blood pressure (ABP), with a decrease in total peripheral resistance (TPR). (b) Response to a static handgrip contraction. This
causes a pressure overload as a result of increased blood pressure, but no decrease in total peripheral resistance. ABP (mm Hg): systolic, mean and diastolic arterial
blood pressures; HR: heart rate (beats/min); Q: cardiac output (liters/min); SV: stroke volume (ml/beat); TPR: total peripheral resistance (PRU); VO2: oxygen uptake
(ml/min/kg). Reprinted by permission from J.H. Mitchell and P.B. Raven, ‘Cardiovascular Adaptation to Physical Activity,’ in Physical Activity, Fitness, and Health:
International Proceedings and Consensus Statement, edited by C. Bouchard, R.J. Shephard, and T. Stephens (Champaign, IL: Human Kinetics, 1994), 288.
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found. There clearly is a gap in knowledge about the effects of

exercise and sports participation in TAD patients. Currently

there is no unequivocal evidence to support discouragement

of exercise and sports participation in TAD patients. Hence,

mild to moderate regular exercise should be encouraged, for

its known positive effects on overall health. However, based

on theoretical knowledge, participation in heavy static exer-

cise should likely be avoided in TAD patients.

6. Expert opinion

When a patient is diagnosed with TAD, discussing lifestyle

modification is mandatory. Next to cessation of smoking, con-

trolling hypertension and prevention of obesity, discussing

exercise and sports participation is important. However,

there is not enough evidence to strongly discourage exercise

or recommend any particular type of exercise or sport.

Theoretically, high blood pressure is unfavourable. Therefore,

it is important to distinguish between dynamic (also isotonic)

and static (also isometric) exercise [61], since both initiate

a different hemodynamic response (illustrated in Figure 4).

On the other hand exercise and sports participation are also

known to have many positive effects on cardiovascular and

overall health. For the general population the Dutch and

American health councils, as well as the World Health

Organization recommend a target rate of 150 to 300 minutes

per week of moderate to heavy intensity exercise [67–69], as

participation in regular physical activity has shown to have

many benefits [67,68].

Therefore, we believe it is mandatory to explain both the

negative and positive effects of exercise to TAD patients. In

order to create full understanding and ideally reach a shared

decision, rather than imposing restrictions on sports participa-

tion. In order to prevent TAD patients becoming scared of

physical activities and to minimize concerns, stress and anxiety

further affecting TAD patient’s quality of life, which was shown

to be reduced compared to healthy controls [70].

Ideally future research would be (randomized) controlled

trials longitudinally evaluating the effect of exercise on thor-

acic aortic aneurysm dilatation rate, the risk of thoracic aortic

dissections, quality of life and survival of TAD patients.

Secondly, the effect of different types and intensities of exer-

cise on thoracic aortic growth rate acceleration needs to be

evaluated. More research is especially needed in patients with

Loeys-Dietz syndrome, aneurysm-osteoarthritis Syndrome

(AOS e.g. SMAD3 mutation), vascular Ehlers-Danlos syndrome

and Turner syndrome, on which we found no evidence at all.

7. Five-year view

In the upcoming five years we envision that more research will be

carried out on the association between exercise and thoracic

aortic growth and acute aortic dissection. Further exploring the

potential beneficial effect of dynamic exercise on the aortic wall in

humans is warranted. This knowledge will enable us to better

understand and predict the risks of exercise and sports participa-

tion in TAD patients. This will hopefully enforce better counsel-

ling, with more detailed and well-founded advice to TAD patients.
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