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Objectives To evaluate the change of left ventricular bulk rotation
and untwisting in heart transplant patients at postoperative
3 months by two-dimensional ultrasound speckle tracking imaging
(STI).
Methods There were 15 heart transplant patients without clinical
rejection (11 male, 4 female, age range: 14∼58 years, mean age:
41.7±14.5 years) who were at postoperative 3 months with medic-
ally controlled blood pressure showing <140/80 mm Hg. Two LV
short-axis images at the basal and apical level were acquired in the
15 heart transplant patients and 56 healthy subjects (32 male, 24
female, age range: 15–63 years, mean age: 38.7±11.4 years). The
data depicting the basal and apical LV rotation versus time profiles
were acquired by STI software. LV bulk rotation at the time of
aortic valve closure and the time of mitral valve opening, the peak
degrees of LV bulk rotation and untwisting rate in diastole were
measured.
Results
1. 14 patients were preoperatively diagnosed as dilated cardiomy-

opathy, and 1 patient was diagnosed as restrictive cardiomyop-
athy. Mean preoperative left ventricular ejection fraction of
receptors, mean donor ’s age, mean donor ’s weight, mean extra-
corporeal circulation time, mean aortic cross-clamping time,
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mean cold ischaemia time and mean warm ischaemia time were
(26.5±5.6)%, (34.0±6.1) years, (63.3±6.3) kg, (111.9±10.0)
min, (49.1±10.4) min, (186.0±100.4) min, (261.7±44.7) s,
respectively.

2. Significant increases in heart rate, the inside diameters of left
atrium, right atrium and right ventricle, the thickness of inter-
ventricular septum and left ventricular posterior wall, isovolu-
mic relaxation time and E/e ratio, and significant decreases in e
value and a value were obtained in the heart transplant group,
compared with the normal control group (p<0.05). There were
no significant differences in age, gender, height, weight, body
mass index, left ventricular end-diastolic volume, left ventricular
end-systolic volume, left ventricular end-diastolic inside diam-
eter, left ventricular end-systolic inside diameter, left ventricular
ejection fraction, E value, A value, E/A ratio, e/a ratio between
the two groups (p>0.05).

3. There were no differences in the direction and degrees of left
ventricular bulk rotations. As viewed from the apex, the LV per-
formed a counterclockwise wring motion with a clockwise rota-
tion at the base and counterclockwise rotation at the apex in
systole in both groups, and performed a clockwise untwisting
motion with a counterclockwise untwisting at the base and
clockwise untwisting at the apex in diastole in both groups.
There were no significant differences in the degrees of LV bulk
rotation at the time of aortic valve closure and the time of
mitral valve opening, and the peak degrees of LV bulk rotation
between the two groups (p=0.884, p=0.460, p=0.704, respect-
ively). Systolic rotation reached its peak value at end-systole in
both groups (heart transplant group 96.1±8.4% vs the normal
control group 100.5±6.3%, p=0.065, where 0∼100% was sys-
tolic duration and 100∼200% was diastolic duration).

4. Significant decreases in untwisting rate and trend untwisting
variables (untwisting at t=5, 10, 15, 20, 25, and 30% in diastole)
were obtained in the heart transplant group, compared with the
normal control group (p<0.01). No statistically significant cor-
relations between untwisting variables and preoperative left ven-
tricular ejection fraction of receptor, extracorporeal circulation
time, aortic cross-clamping time, cold ischaemia time and warm
ischaemia time were found (p>0.05).

Conclusions There were no significant differences in the direction
and degrees of left ventricular bulk rotations and the time when
systolic rotation reached its peak value between the heart trans-
plant group and the normal control group. That was, the systolic
function of cardiac allografts was normal at postoperative
3 months. Significant decreases in untwisting rate and trend
untwisting variables in the heart transplant group showed that the
diastolic function of cardiac allografts was impaired at post-
operative 3 months.
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