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Visualization of the Ascending Aorta by Transthoracic 
Echocardiography: Could a Modified Parasternal Long-Axis View 
Provide Additional Imaging of a Longer Aortic Segment?
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Introduction
Assessment of the ascending aorta is an essential 

component of standard transthoracic echocardiography (TTE).1 
While visualization of the aortic root and proximal ascending 
aorta is routinely achieved using the standard parasternal long-
axis view (PLAX), imaging of the mid and distal ascending aorta 
remains technically challenging.2-6 Current recommendations 
suggest moving the transducer to upper left intercostal spaces 
or alternatively using right parasternal windows to improve 
visualization of these segments in patients with adequate 
acoustic windows.3

In clinical practice, experienced echocardiographers often 
obtain satisfactory visualization of the tubular ascending aorta 
using individualized modifications of conventional views. 
However, less experienced operators and general cardiologists 
may fail to consistently image these segments because the upper 
left parasternal long-axis view (uPLAX) is poorly described in 
the literature, whereas acquisition of the right parasternal view 
is more technically demanding and time-consuming.

In the current study, we describe a modified parasternal 
long-axis view (mPLAX) designed to facilitate visualization 
of the mid and distal ascending aorta without changing the 
patient’s position or intercostal space. We also evaluated the 
non-inferiority of this modified approach compared with the 
conventional uPLAX view for imaging a longer segment of the 
tubular ascending aorta.

Methods

Study population
A total of 169 consecutive patients referred for TTE were 

prospectively included in this study, of whom 35% were 
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women. Patients with poor TTE windows, severe congestive 
symptoms, tachycardia, inability to maintain the left lateral 
decubitus position, or unsuccessful acquisition of the uPLAX 
view were excluded.

Echocardiographic acquisition
The mPLAX view was obtained from the standard PLAX 

position. After acquisition of the conventional PLAX image, 
the transducer was translated approximately 2-3 cm medially 
toward the sternum using a rightward sliding movement. This 
maneuver was followed by a 20°-30° clockwise rotation of 
the probe. In some patients, slight caudal angulation was 
additionally required to maintain alignment of the ascending 
aortic long axis within the imaging plane.

Importantly, all maneuvers were performed without 
changing the intercostal space, patient position, or 
transducer-skin contact.

Measurements
The length of the visualized ascending aortic segment was 

measured from the aortic annulus to the distal limit of the 
visible aortic segment in the PLAX, uPLAX, and mPLAX views. 
Ascending aortic diameter was measured at end-diastole 
using the leading-edge-to-leading-edge method in each view.

Statistical analysis
The mPLAX view was considered non-inferior to the uPLAX 

view if the lower boundary of the 95% confidence interval 
(CI) for the difference in visualized ascending aortic length 
exceeded the predefined non-inferiority margin of 3 mm.

Table 1 summarizes the basel ine c l inical  and 
echocardiographic characteristics. Figure 1 shows 
representative examples of imaging the ascending aorta 
using different TTE views.

Results

Visualization of the ascending aorta
The visualized ascending aortic segment was significantly 

longer using the mPLAX view than using the uPLAX view 
(60.6 ± 9.3 mm vs 44.3 ± 8.2 mm, respectively). The mean 
difference (MD) between both techniques was 16.4 mm 
(95% CI, 15.1-17.6 mm; p < 0.001).DOI: https://doi.org/10.36660/abcimg.20260068i
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Table 1 – Baseline and echocardiographic characteristics

Variable All patients 
(n = 169)

Male 
(n = 110)

Female 
(n = 59) p-value

Age, years 67 ± 15 66 ± 14 69 ± 16 0.084

Height, cm 171 ± 10 175 ± 9 163 ± 5 < 0.001

Weight, kg 84 ± 17 89 ± 17 76 ± 13 < 0.001

BMI, kg/m2 28.1 ± 5.6 29.3 ± 6.1 28.3 ± 4.7 0.139

BSA, m2 1.95 ± 0.23 2.04 ± 0.22 1.79 ± 0.16 < 0.001

Hypertension 135 (80%) 89 (81%) 46 (78%) 0.649

Diabetes mellitus 53 (31%) 37 (34%) 16 (27%) 0.384

Dyslipidemia 114 (68%) 76 (69%) 38 (64%) 0.536

Atrial fibrillation 49 (29%) 32 (29%) 17 (29%) 0.970

CAD 70 (41%) 55 (50%) 15 (25%) 0.002

Aorta segment length in PLAX, mm 31.4 ± 5.9 31.7 ± 6.1 30.8 ± 5.6 0.323

Aorta diameter in PLAX, mm 31.9 ± 5.1 33.3 ± 4.3 29.3 ± 5.5 < 0.001

Aorta segment length in uPLAX, mm 44.3 ± 8.2 45.7 ± 8.0 41.5 ± 7.8 0.001

Aorta diameter in uPLAX, mm 33.2 ± 5.3 33.9 ± 4.8 31.8 ± 6.0 0.015

Aorta segment length in mPLAX, mm 60.6 ± 9.3 62.1 ± 8.8 57.9 ± 9.7 0.006

Aorta diameter in mPLAX, mm 34.9 ± 5.7 35.7 ± 5.3 33.5 ± 6.2 0.020

BMI: body mass index; BSA: body surface area; CAD: coronary artery disease; mPLAX: modified parasternal long-axis view; 
PLAX: parasternal long-axis view; uPLAX: upper left parasternal long-axis view.

Ascending aortic diameter
The ascending aortic diameter measured in the mPLAX 

view was significantly greater than that obtained in the uPLAX 
view (34.9 ± 5.7 mm vs 33.2 ± 5.3 mm, respectively), with a 
MD of 1.7 mm (95% CI, 1.2-2.3 mm; p < 0.001).

This difference was primarily observed among individuals 
with hypertension (n = 135). In this subgroup, ascending 
aortic diameter measured 35.6 ± 5.7 mm in the mPLAX view 
compared with 33.5 ± 5.4 mm in the uPLAX view, corresponding 
to a MD of 2.1 mm (95% CI, 1.5-2.7 mm; p < 0.001).

In contrast, among individuals without hypertension  
(n = 34), ascending aortic diameter was comparable between 
the two views (32.4 ± 5.0 mm in mPLAX vs 32.1 ± 5.2 mm 
in uPLAX), with no statistically significant difference (MD, 
0.3 mm; 95% CI, −1.3 to 1.9 mm; p = 0.709).

Non-inferiority analysis
The predefined criterion for non-inferiority of the mPLAX 

view relative to the uPLAX view for visualization of a longer 
ascending aortic segment was met.

Sex-based analysis
Ascending aortic length and diameter were greater in men 

than in women using both imaging approaches. However, 

the incremental gain in visualized aortic length achieved with 
the mPLAX view compared with the uPLAX view was similar 
between sexes (16.3 mm [95% CI, 14.8-17.9 mm] in men vs 
16.4 mm [95% CI, 14.3-18.5 mm] in women).

Study limitations
This study has several limitations. First, it represents a single-

center experience and therefore requires external validation 
before widespread adoption. Nevertheless, given the simplicity 
and rapid acquisition of the mPLAX view, we believe that this 
approach is readily applicable in routine clinical practice.

Second, ascending aortic measurements obtained using 
the mPLAX view were not compared with reference imaging 
modalities such as computed tomography. However, in 
individuals without hypertension, aortic diameters measured 
using the mPLAX and uPLAX views were highly consistent.

Conclusions
In this study, we proposed a mPLAX focused on optimizing 

visualization of the ascending aorta. The rightward transducer 
translation partially removes the left ventricle from the imaging 
plane, whereas the simultaneous clockwise rotation and slight 
caudal angulation improve alignment with the ascending aortic 
long axis by correcting the heart-aorta angle.7
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Figure 1 – Visualization of the ascending aorta in three patients (A, B, and C) using the uPLAX view (left panels) and the mPLAX (right panels).

We believe that the mPLAX view may serve as an 
additional non-inferior TTE window for visualization of a 
longer segment of the tubular ascending aorta during routine 
TTE examinations. Because this view can be obtained without 
changing the patient’s position or intercostal space, it is easier 
and faster to acquire, particularly for general cardiologists 
and less experienced echocardiographers performing high-
volume daily studies.

This approach may be especially useful during routine 
TTE follow-up of patients with previously documented mid-
distal ascending aortic aneurysms identified by computed 
tomography and adequate parasternal acoustic windows.
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