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With increasing age, the aorta and arterial system experience various changes. The 
representative features are arterial wall stiffness and luminal dilatation. The main underlying 
pathologies of medial wall degeneration are breakdown of matrix protein, loss of smooth 
muscle, and accumulation of mucoid material.1) In addition to these pathologies, endothelial 
dysfunction and atherosclerosis occur.2)3) A typical clinical phenotype of these pathologic 
processes is aortic aneurysm. However, even before such an apparent stage, cellular and 
tissue pathologies are occurring. Therefore, each component of vascular aging could serve as 
a surrogate marker of clinical cardiovascular disease.4) Thus, one of the most convenient tools 
for such detection is brachial-ankle pulse wave velocity (baPWV).

In this issue of Journal of Cardiovascular Imaging, Ki et al.5) analyzed 263 study patients (mean 
age 63 ± 11 years, 71% male) who were free of overt cardiovascular disease. The main results 
of this study were: 1) the female group presented larger aortic root diameters (indexed by 
body surface area [BSA]) and a higher value of baPWV compared with the male group and 
2) baPWV presented a correlation with sinotubular aortic diameter/BSA in the multivariate 
analysis (in which age, blood pressure, HbA1c, total cholesterol, glomerular filtration rate, 
and anti-hypertensive medication use were adjusted). Interestingly, that correlation was 
significant only in the female group (β = 0.407, p < 0.001). Echocardiography is one of the 
most available tools in routine clinical practice, and baPWV is increasingly applied due to its 
convenience. The noted study has strength in that the researchers combined these widely 
available modalities based on the ‘clinical concept of vascular ageing.’ But, the authors did 
not present a plausible underlying mechanism for the sex difference in the relationship 
between baPWV and aortic dilatation.

The sex difference in cardiovascular diseases is a current research topic. A number of studies 
have addressed sex differences in clinical manifestations, pathophysiology, and prognosis 
of hypertension, heart failure, coronary artery disease, and valvular heart disease.6) Simply, 
the action (or withdrawal) of estrogen could be a main determinant for the sex-dependent 
pathophysiology of cardiovascular disease. However, the sex difference in clinical medicine 
is multi-factorial with various modifiers. For example, there are many sex-dependent 
cardiovascular factors such as ventricular size and compliance, pattern of ventricular 
hypertrophy, microvascular circulation, myocardial oxygen consumption, arterial elasticity, 
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► See the article “Gender Related Association between Arterial Stiffness and Aortic Root Geometry”  
in volume 27 on page 11.
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and pulmonary vascular reactivity.6) Also, other non-cardiovascular factors such as the 
immune system, pregnancy, and childbirth potentially play a role in the sex-specific clinical 
phenotypes of cardiovascular disease.6)

The significance of the noted study is limited to hypothesis generation. As arterial stiffness 
is a net effect of aging and various systemic factors, the pathogenesis can vary from person 
to person and has even been shown to differ according to the aortic level in a single 
person.7) Accordingly, the use of baPWV as a surrogate marker may differ depending on 
patient characteristics. The sex-dependent difference can be reasonably understood in 
this heterogeneous background. Finally, the authors deserve to be commended for their 
meaningful contribution. Hopefully, there will be further studies to identify the biologic 
mechanisms of sex-specific differences in arterial stiffness.

REFERENCES

 1. Izzo JL Jr, Shykoff BE. Arterial stiffness: clinical relevance, measurement, and treatment. Rev Cardiovasc 
Med 2001;2:29-34, 37-40.
PUBMED

 2. Lee HY, Oh BH. Aging and arterial stiffness. Circ J 2010;74:2257-62. 
PUBMED | CROSSREF

 3. Albornoz G, Coady MA, Roberts M, et al. Familial thoracic aortic aneurysms and dissections--incidence, 
modes of inheritance, and phenotypic patterns. Ann Thorac Surg 2006;82:1400-5. 
PUBMED | CROSSREF

 4. Cavalcante JL, Lima JA, Redheuil A, Al-Mallah MH. Aortic stiffness: current understanding and future 
directions. J Am Coll Cardiol 2011;57:1511-22. 
PUBMED | CROSSREF

 5. Ki YJ, Kim HL, Oh S, et al. Gender related association between arterial stiffness and aortic root geometry. 
J Cardiovasc Imaging 2019;27:11-21. 
CROSSREF

 6. Beale AL, Meyer P, Marwick TH, Lam CSP, Kaye DM. Sex differences in cardiovascular pathophysiology: Why 
women are overrepresented in heart failure with preserved ejection fraction. Circulation 2018;138:198-205. 
PUBMED | CROSSREF

 7. Hickson SS, Butlin M, Graves M, et al. The relationship of age with regional aortic stiffness and diameter. 
JACC Cardiovasc Imaging 2010;3:1247-55. 
PUBMED | CROSSREF

23https://e-jcvi.org https://doi.org/10.4250/jcvi.2019.27.e11

Arterial Stiffness and Aortic Root Geometry

http://www.ncbi.nlm.nih.gov/pubmed/12478235
http://www.ncbi.nlm.nih.gov/pubmed/20962429
https://doi.org/10.1253/circj.CJ-10-0910
http://www.ncbi.nlm.nih.gov/pubmed/16996941
https://doi.org/10.1016/j.athoracsur.2006.04.098
http://www.ncbi.nlm.nih.gov/pubmed/21453829
https://doi.org/10.1016/j.jacc.2010.12.017
https://doi.org/10.4250/jcvi.2019.27.e3
http://www.ncbi.nlm.nih.gov/pubmed/29986961
https://doi.org/10.1161/CIRCULATIONAHA.118.034271
http://www.ncbi.nlm.nih.gov/pubmed/21163453
https://doi.org/10.1016/j.jcmg.2010.09.016
https://e-jcvi.org

	Arterial Stiffness and Aortic Root Geometry: A Special Insight on Usual Materials
	REFERENCES


