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Background: Echocardiographic assessment of left atrial pressure (LAP) in mitral stenosis (MS) is controversial. We
sought to examine the role of the radius of the proximal isovelocity surface area (PISA-r) in the assessment of the
hemodynamic status of MS after fixing the aliasing velocity (Val).

Methods and results: We studied 42 candidates of balloon mitral valvuloplasty (BMV), for whom pre-BMV
echocardiography was done and LAP invasively measured before dilatation. PISA-r was calculated after fixing alias-
ing velocity to 33 cm/s. In addition, the ratio IVRT/Te’–E was also measured, where IVRT was isovolumic relaxation
time, and Te’–E was the time difference between the onset of mitral flow E-wave and mitral annular early diastolic
velocity. IVRT/Te’–E and PISA-r showed a strong correlation with LAP (r = �0.715 and �0.637, all p < 0.001) and with
right-sided pressures. In addition, PISA-r correlated with mitral valve area by planimetry method (MVA) and with
left ventricular outflow tract stroke volume (r = 0.66 and 0.71, all p < 0.001). Receiver operator characteristic curve
(ROC-curve) showed that PISA-r was not inferior to IVRT/Te’–E in differentiating LAP P25 from <25 mmHg.

Conclusion: Provided that Val is set to a constant of 33 cm/s, PISA-r can assess the hemodynamic status of MS, and
seems a simple alternative to the tedious IVRT/Te’–E for estimation of LAP.
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Introduction

Symptoms of mitral stenosis (MS) are believed

to be due to the building up of pressures
behind the stenosed valve leading to increased
left atrial pressure (LAP) and pulmonary pres-
sures [1]. Changes in LAP are not only dependent
on the anatomic severity of MS but also on various
other factors such as mitral valve resistance, left
atrial size and compliance [2–5].

Echocardiographic assessment of LAP in MS is
difficult as most echocardiographic determinants
of LAP become inaccurate [3]. Reportedly, the
time interval variable IVRT/Te’–E can estimate
LAP in MS, where IVRT is isovolumic relaxation
time (IVRT) and Te’–E is the time difference
between the upstroke of the tissue Doppler early
mitral annular velocity and the Doppler early
mitral inflow velocity [6].

Proximal isovelocity surface area (PISA) is an
application of the continuity equation that report-
edly can assess mitral valve area (MVA) using the
following equation:

MVA ¼ PISA-flow=Vmax

PISA flow in this equation can be calculated
using the equation:

PISA-flow ¼ PISA surface area� aliasing velocity

� angle correction

That is, PISA-flow = 2p � PISA-r2 � Val � a/180,
where PISA-r is the radius of the PISA cap in cen-
timeters, Val is the aliasing velocity in cm/s, and a
is the angle between mitral valve leaflets in
degrees [7–12]. Several simplifications of the
PISA equation have been suggested [13–16]. We
have recently suggested that fixing a to 100
degrees and Val to 33 cm/s would not affect the
accuracy of PISA and would leave only one
parameter, PISA-r, apparently the most important
in the PISA flow equation [17], allowing for a
chance to study the effects of MS on the size of
the PISA cap, determined by the PISA-r.

Accordingly, we sought to study the value of
PISA-r in the echocardiographic assessments of
patients with MS, after fixing the Val to 33 cm/s.

Methods

Study population
In the period between August 2013 and June

2014, we recruited 45 consecutive rheumatic MS
patients referred to our echocardiography labora-
tory for pre-balloon mitral valvuloplasty (BMV)

assessment. The study protocol was approved by
the research committee of our institution, and all
patients gave informed consent consistent with
this protocol. Three patients (7%) were excluded
from all subsequent analyses because of subopti-
mal images from poor echocardiographic win-
dows. Accordingly, the patient study group
consisted of 42 patients.

Invasive measurements
Fluoroscopically verified cardiac pressures, par-

ticularly left atrial pressure (LAP), pulmonary
artery pressure (mPAP), and systolic right ventric-
ular pressure (sRVP), and mean LA-LV pressure
gradient (Cath.PG) was measured before balloon
inflations during BMV. Pressures were obtained
at end expiration with the zero-level set at the
mid-axillary line and representing the average of
five cardiac cycles.

Echocardiography

Echocardiographic examinations were done
immediately before BMV. All echocardiographic
studies were acquired with a commercially avail-
able echocardiography system using a 2.5 MHz
multi-frequency phased array transducer (Vivid
5 or 7; GE Vingmed Ultrasound AS, Horten,
Norway). The LV ejection fraction was assessed
using the biplane Simpson’s method by manual
tracing of the digital images. Maximum and mini-
mum left atrial volume (LAVmax, LAVmin) were
assessed using the biplane area length method.
Left atrial stroke volume (LA-SV) was calculated
as the difference between LAVmax and LAVmin.

Abbreviations

MS mitral stenosis
BMV Balloon mitral valvuloplasty
MVA mitral valve area by planimetry method
PISA-r radius of proximal isovelocity surface area cap
PG pressure gradient
LAVmax maximal left atrial volume
LAVmin minimal left atrial volume
Cn net atrio-ventricular compliance
IVRT isovolumic relaxation time
Te’–E time difference between the onset of mitral

annular e’ and mitral flow E-wave
DFT diastolic filling time
LAP left atrial pressure
mPAP mean pulmonary artery pressure
RVSP right ventricular systolic pressure
Cath. PG invasively measured LA-LV mean pressure

gradient
Af atrial fibrillation
TDI tissue Doppler imaging
DP pressure gradient

FU
LL

 L
EN

G
TH

 A
RT

IC
LE

J Saudi Heart Assoc
2015;27:244–255

OMAR ET AL 245
RADIUS OF PROXIMAL ISOVELOCITY SURFACE AREA IN THE ASSESSMENT OF RHEUMATIC MITRAL

STENOSIS: CONNECTING FLOW TO ANATOMY AND HEMODYNAMICS



Download English Version:

https://daneshyari.com/en/article/2977791

Download Persian Version:

https://daneshyari.com/article/2977791

Daneshyari.com

https://daneshyari.com/en/article/2977791
https://daneshyari.com/article/2977791
https://daneshyari.com

