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[ Abstract] Objective To analyze the data obtained from treadmill echocardiography ( TESE) of myocardial microcirculatory injury
in patients with primary hypertension and to investigate the relationship between myocardial microcirculatory injury and TESE parame-
ters in those patients and its possible mechanism. Methods A total of 47 patients with clinically diagnosed primary hypertension were
enrolled from June 2018 to June 2019. All patients underwent TESE within one week. At the same time, myocardial microcirculation per-
fusion was evaluated in combination with myocardial contrast echocardiography (MCE). According to imaging of myocardial microcircu-
lation, hypertensive patients were divided into normal group and abnormal group. An analysis was done of the correlation between
myocardial microcirculatory injury and TESE parameters in patients with primary hypertension and its possible mechanism. SPSS statis-
tics 23. 0 was used for data analysis. Results In patients with primary hypertension, there was no significant difference in the associa-
tion between the severity of hypertension and myocardial microvascular injury (P>0.05). In the abnormal group, higher peak systolic
blood pressure, lower metabolic equivalents (METs) , lower cardiac dysfunction index, shorter exercise time, thicker interventricular
septum thickness (IVST) and left ventricular posterior wall (LVPWT) , and lower peak left ventricular ejection fraction (LVEF) than
in the normal group (P<0.05). Multivariate analysis showed that, in patients with hypertension, myocardial microcirculatory injury
was negatively correlated with chronotropic function and peak LVEF (OR=0.002, 95%CI 0.000-0.981, P=0.049; OR=0.000,
95%CI 0.000-0.028, P=0.002) and positively correlated with LVPWT ( OR = 3.745, 95% CI 1.301-10.774, P=0.014).
Conclusion TESE can evaluate cardiac structure and functional status before and after exercise, and exercise tolerance in patients

with hypertensive myocardial microcirculatory injury, which is worthy of clinical application. Myocardial microcirculatory injury in
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patients with primary hypertension is associated with cardiac chronotropic function, suggesting that autonomic dysfunction may be

involved in the pathogenesis of myocardial microcirculatory injury in patients with primary hypertension.
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Table 1 Comparison of general data between two groups
Normal group Abnormal group
Item
(n=31) (n=16)
Gender( male/female, n) 12/19 10/6
Age(years, x+s) 52.81x10.44 51.81+9.70
BMI(kg/m?, +s) 24. 87+3. 04 26.45+2.67
Smoking[ n(%) ] 14(45.16) 8(50.00)
Alcohol drinking[ n(%) ] 6(19.35) 6(37.50)

Fasting blood sugar 5.75(5.20, 6.30) 5,37(4.69, 6.05)
[mmol/L, M(Q,, Q5)]

TG[ mmol/L, M(Q;, Q)] 2.07(1.34,2.79) 2.27(1.58, 2.96)

TC(mmol/L, x+s) 4.65+0.79 4.66+1.07

LDL-C( mmol/L, xs) 2.56+0. 82 2.67+0. 87

HDL-C 1.25(1.09, 1.41) 1.11(0.87, 1.35)

[mmol/L, M(Q,, Q3) ]

BMI: body mass index; TG: triglycerides; TC: total cholesterol;

LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipo-

protein cholesterol.
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Table 2 Comparison of treadmill echocardiographic parameters in patients with primary hypertension

Item Normal group Abnormal group P value
Rest SBP (mmHg, x+s) 131.58+15.92 133.81+13.98 0.638
Rest DBP ( mmHg, x+s) 79.16+13.54 84.56+9.98 0. 166
Peak SBP( mmHg, x+s) 177.52+23. 60 192.25+21.52 0.043
Peak DBP(mmHg, x+s) 76.74+17.99 86.25+16. 68 0.053
METs[M(Q,, Q5) ] 8.90(7.20, 10.60) 7.73(6.40, 9.05) 0.014
Chronotropic index (x+s) 0.82+0. 16 0.63+0. 19 0.002
Sport time[s, M(Q;, Q)] 480.50(381.00, 580.00) 402.63(310.00, 495.25) 0.010
Heart rate recovery time[ s, M(Q,, Q5) ] 447.50(355.00, 540.00) 361.00(331.50, 390.50) 0.920
IVST[mm, M(Q;, Q5)] 9.50(9.00, 10.00) 11.00( 10. 00, 12.00) 0. 005
LVPWT[ mm, M(Q;, Q3) ] 9.50(9.00, 10.00) 10.50(10.00, 11.00) 0. 002
Rest LVEDV[ml, M(Q,, Q3) ] 78.00(68.00, 838.00) 82.00(68.25, 95.75) 0. 946
Rest LVESV[ml, M(Q,, Q;) ] 25.00(20. 00, 30.00) 26.38(19.25, 33.50) 0. 465
Peak LVEDV[ml, M(Q,, Q;)] 72.00(60.00, 84.00) 81.38(64.25, 98.50) 0.082
Peak LVESV[ml, M(Q,, Q;) ] 13.00(9.00, 17.00) 17.88(11.00, 24.75) 0.057
Rest LVEF(x+s) 0. 68+0. 06 0. 66+0. 06 0.142
Peak LVEF (x+s) 0.82+0. 05 0.78+0.07 0.024

SBP: systolic blood pressure; DBP: diastolic blood pressure; METs: metabolic equivalents; IVST: interventricular septal thickness; LVPWT: left

ventricular posterior wall thickness; LVEDV; left ventricular end-diastolic volume; LVESV; left ventricular end-systolic volume; LVEF; left ventricular

ejection fraction. 1 mmHg=0. 133 kPa.
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Table 3 Results of binary logistic regression analysis of myocardial microcirculation injury and treadmill

echocardiographic parameters in patients with hypertension

Factor B SE x> P value OR 95%CI
Chronotropic index -6.480 3.297 3.864 0. 049 0. 002 0. 000-0. 981
LVPWT 1.320 0.539 5.996 0.014 3.745 1.301-10.774
Peak LVEF -23.284 10. 058 5.359 0. 021 0. 000 0. 000-0. 028

METs: metabolic equivalents; LVPWT: left ventricular posterior wall thickness; LVEF: left ventricular ejection fraction.
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