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Backgruond: Systemic sclerosis (SSc) is a connective di-
sease characterized by fibrosis and vascular remodelling
with poor long-term survival of patients who develop pulmo-
nary arterial hypertension (PAH). Exercise echocardiogra-
phy might improve the early diagnosis of PAH by unmasking
exercise-induced PAH (ex-PAH) but is not feasible in all SSc
patients. We sought therefore to investigate whether pulmo-
nary artery enlargement and right ventricle (RV) dysfunc-
tion were parameters indicative of ex-PAH.
Methods: 89 SSc patients with normal resting systolic pul-
monary artery pressure (sPAP) and without severe pulmo-
nary function abnormalities underwent exercise echocardio-
graphy and multislice computed tomography (MSCT). They
were divided into two groups according to the presence of
ex-PAH, defined by sPAP >45 mmHg. Right ventricular
(RV) function was evaluated using 2D strain. The ratio of
main pulmonary artery diameter (mPA) over the diameter of
ascending aorta (Ao) was determined using MSCT.
Results: As compared with non ex-PAP group, ex-PAH
group was older (60 ±10 vs 50 ±13 years, p=0.001), had
higher exercise sPAP (54 ±10 vs 34 ±6 mmHg, P<0.001),
increased mPA diameter (33.6 ±4.5 vs 30.6 ±3.9 mm,
P=0.003) and mPA/Ao ratio (1.1 ±0.1 vs 1.0 ±0.1, P=0.001).
Global RV free wall strain was lower in ex-PAH group than
in non ex-PAP group (24 ±5 vs 30 ±5%, P<0.001). Exerci-
se sPAP was significantly correlated with mPa/Ao ratio.
Sensitivity and specificity of mPa/Ao ratio >1 to identify ex-
PAH was 80% and 81%, respectively. Multivariate analysis
identified age, RV strain and mPa/Ao ratio as independent
parameters indicative of ex-PAH.

Conclusions: In SSc patients with normal resting sPAP,
increase in mPa/Ao ratio and decreased RV strain are
parameters that can indicate the presence of exercise PAH.

KEYWORDS: pulmonary artery hypertension, pulmonary
artery diameter, speckle tracking echocardiography, syste-
mic sclerosis.

Proπireni saæetak / Extended abstract

Exercise pulmonary hypertension is associated with
increased pulmonary artery dimension in systemic
sclerosis
Daniel LovriÊ1*, Claire Carmona1, Cyrille Bergerot1, Frederic Schnell1, Helene Thibault1, Martine
Barthelet1, Jacques Ninet2, Didier Revel3, Pierre Croisille3, Genevieve A. Derumeaux4

1University Hospital of Lyon — Hospital Louis Pradel, Echocardiography Laboratory, Lyon, France.
2University Hospital of Lyon — Hospital Edouard Herriot, Department of Internal Medicine, Lyon, France
3CREATIS CNRS UMR 5220/Inserm U1044, University of Lyon, Cardiology Hospital Louis Pradel,
Lyon, France
4Inserm U886, University Claude Bernard Lyon 1, Lyon, France

Received: 20th Mar 2013

*Address for correspondence: Louis Pradel Hospital - Hospices Civils de Lyon,
Université Claude Bernard Lyon, 28 avenue Doyen Lepine, 69677 Bron, France. 

Phone: +385-91-44-88 350  Fax: +33-47-23-76-910

E-mail: daniel@dlovric.net

Literature
1. Steen VD, Medsger TA Jr. Severe organ involvement in systemic sclerosis with diffuse scleroderma. Arthritis Rheum. 2000;43(11):2437-44.

2. Launay D, Sitbon O, Hachulla E, Mouthon L, Gressin V, Rottat L, et al. Survival in systemic sclerosis-associated pulmonary arterial hypertension in the modern management era.
Ann Rheum Dis. 2012 Dec 7. [Epub ahead of print].

3. Ciurzynski M, Bienias P, Irzyk K, Rymarczyk Z, Kostrubiec M, Szewczyk A, et al. Usefulness of echocardiography in the identification of an excessive increase in pulmonary arte-
rial pressure in patients with systemic sclerosis. Kardiol Pol. 2011;69(1):9-15.

4. Goldin JG, Lynch DA, Strollo DC, Suh RD, Schraufnagel DE, Clements PJ, et al; Scleroderma Lung Study Research Group. High-resolution CT scan findings in patients with
symptomatic scleroderma-related interstitial lung disease. Chest. 2008;134(2):358-67.

5. Alhamad EH, Al-Boukai AA, Al-Kassimi FA, Alfaleh HF, Alshamiri MQ, Alzeer AH, et al. Prediction of pulmonary hypertension in patients with or without interstitial lung disease:
reliability of CT findings. Radiology. 2011;260(3):875-83.

6. Kuriyama K, Gamsu G, Stern RG, Cann CE, Herfkens RJ, Brundage BH. CT-determined pulmonary artery diameters in predicting pulmonary hypertension. Invest Radiol.
1984;19(1):16-22.

7. Ng CS, Wells AU, Padley SP. A CT sign of chronic pulmonary arterial hypertension: the ratio of main pulmonary artery to aortic diameter. J Thorac Imaging. 1999;14(4):270-8.

Figure 1. Predictive factors of exercise pulmonary artery
hypertension.




