Efficacy of RTTS-12LE for myocardial hemorrhage diagnosis
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Figure 1. Plasma ESR levels between myocardial
hemorrhage patients and healthy participants.
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Figure 2. Plasma CRP levels between myocardial
hemorrhage patients and healthy participants.

Figure 3. Plasma SAA levels between myocardial
hemorrhage patients and healthy participants.

patients. Their age in myocardial hemorrhage
patients was 46.5 + 12.6. Six of those myocar-
dial hemorrhage patients had history of coro-
nary heart disease. Characteristics of myocar-
dial hemorrhage patients were summarized in
Table 1.

Age at FMF onset.

Analysis the biochemical parameters in myo-
cardial hemorrhage patients on the first-aid

The clinical biochemical parameter values of
the study participants are summarized in Table
2. Results showed ESR levels in myocardial
hemorrhage patients were 40.8 + 16.8 (mm/
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Figure 4. RTTS-12LE presented higher sensitivity of
92% for patients with suspicious myocardial hemor-
rhage.

Figure 5. RTTS-12LE presented a slight decreasing
specificity for patients with suspicious myocardial
hemorrhage.

hour), which was higher than healthy partici-
pants (26.2 + 12.0 mm/hour) (P < 0.01, Figure
1). The plasma CRP levels presented higher
plasma levels in myocardial hemorrhage pa-
tients than healthy participants (1.73 + 0.42
vs 1.02 + 0.44 mg/dl, Figure 2). Outcomes
revealed that plasma SAA levels also up-regu-
lated in myocardial hemorrhage patients than
healthy participants (6.73 + 3.48 vs 1.72 +
0.60 mg/dl, Figure 3).

Analysis the efficacy of RTTS-12LE myocardial
hemorrhage patients on the first-aid

The diagnostic efficacy of RTTS-12LE was ana-
lyzed in patients with suspicious myocardial
hemorrhage. We demonstrated that RTTS-12LE
presented a sensitivity of 92% (Figure 4) and
specificity of 95% for myocardial hemorrhage
patients (Figure 5). We showed that myocardial
hemorrhage patients had no difference in Pras
disease severity score between RTTS-12LE and
ECG (Figure 6). The RTTS-12LE characteristics
of myocardial hemorrhage patients and healthy
volunteers are shown in Table 3. We showed
Pdisp, QTdisp and cQTdisp were significantly
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Figure 6. Myocardial hemorrhage patients had no
difference in Pras disease severity score between
RTTS-12LE and ECG.

Table 3. Electrocardiographic characteristics
of myocardial infarction patients

Patients Healthy
RR (ms) 826.2 +114.6 778.2+102.6
Pmin (ms) 84.5+10.4 62.4+19.6
Pmax (ms) 122.4 +12.8 106.5 £ 9.6
Pdisp (ms) 48.8+12.6 46.5 + 10.5
QTmin (ms) 358.5+38.4 342.3+30.4
cQTmin (ms) 394.5 + 35.2 382.6 + 28.8
QTmax (ms) 434.3+38.4 368.2 +32.0
cQTmax (ms) 468.6 + 37.4 426.8 £+ 31.6
QTdisp (ms) 74.8 £ 14.6 60.4 £ 115
cQTdisp (ms) 80.4+12.6 70.2 £ 10.2

differences between 154 myocardial hemor-
rhage patients and healthy volunteers. Out-
comes revealed the longest QT interval (QT
max) in all leads intra class correlation coeffi-
cient (ICC) was 0.86 + 0.10 for myocardial hem-
orrhage patients, which is difference from
healthy volunteers.

Contrast-enhanced cardiac magnetic reso-
nance imaging (ceMRI) confirms the diagnosis
of myocardial hemorrhage

All myocardial hemorrhage patients diagnosed
by RTTS-12LE were further confirmed by ceMRI.
As shown in Figure 7, we demonstrated that
ceMRI diagnosed 165 patients with myocardial
hemorrhage, while RTTS-12LE only diagnosed
154 patients with myocardial hemorrhage. MRI
image further confirmed the diagnosis for
patients without or with myocardial hemor-
rhage on the first-aid (Figure 8). These out-
comes suggest that RTTS-12LE is an efficient
diagnosis method for patients with myocardial
hemorrhage on the first-aid.
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Figure 7. MRI confirmed RTTS-12LE-diagnosed pa-
tients with myocardial hemorrhage.

Discussion

Acute myocardial hemorrhage is myocardial
necrosis disease caused by acute, persistent
ischemia hypoxia coronary artery myocardial
necrosis [18]. Many reports have proposed a
number of major advances in pharmacological
and mechanical treatments for acute myocar-
dial hemorrhage [8, 19, 20]. Zhang et al have
investigated the diagnostic effects of a real-
time tele-transmission system of 12-lead elec-
trocardiogram on the first-aid for athletes with
ST-elevation myocardial hemorrhage and real-
time tele-transmission system of 12 lead elec-
trocardiogram is beneficial to the pre-hospital
diagnosis of ST-elevation myocardial hemor-
rhage [9]. In this study, we further evaluated the
efficacy of RTTS-12LE for myocardial hemor-
rhage patients on the first-aid in a total of 175
consecutive patients with myocardial hemor-
rhage. Outcomes have indicated that plasma
ESR, CRP, and SAA levels in myocardial hemor-
rhage patients are higher than healthy partici-
pants. Notably, outcomes suggest that RTTS-
12LE presented a sensitivity of 92% and spe-
cificity of 95% for myocardial hemorrhage
patients.

Evidences have indicated that intravenous
beta-blockers in ST-segment elevation myocar-
dial hemorrhage and ST-segment elevation
myocardial hemorrhage patients presenting in
Killip Class 1 or 2, IV beta-blockers in conjunc-
tion with PCIl are associated with improvement
of LVEF in a systematic review and meta-analy-
sis [21]. Aertker et al have suggested that pre-
hospital 12-lead electrocardiogram within 60
minutes differentiates proximal versus non-
proximal left anterior descending artery myo-
cardial hemorrhage [22]. The relation of ST seg-
ment deviations in 12-lead conventional elec-
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myocardial hemorrhage pa-
tients on the first-aid.

In conclusion, our outcomes
indicted the diagnostic effica-
cy for patients with myocardi-
al hemorrhage on the first-aid,
but only slightly decreased
specificity from 95% to 90%.
Although this study identifi-
ed the diagnostic accuracy of
RTTS-12LE for patients with
suspicious myocardial hemor-
rhage, further study should
be investigated in a large
number population in myocar-
dial hemorrhage patients on

Figure 8. Reprehensive MRI image for patients without ort with myocardial first-aid.

hemorrhage.

trocardiogram, right and posterior leads with
the site of occlusion in acute inferior myocardial
hemorrhage [23]. In this study, we showed that
myocardial hemorrhage patients had a higher
Pras disease severity score than healthy volun-
teers. Outcomes revealed that the sensitivity
and specificity of RTTS-12LE is reliable in diag-
nosing of patients with suspicious myocardial
hemorrhage.

Currently, ECG measurements of atrial conduc-
tion and cardiac repolarization have not been
proven to be useful for diagnosing patients with
suspicious myocardial hemorrhage [24, 25].
Research has indicated the diagnostic effects
of RTTS-12LE on activation of the cardiac cath-
eterization laboratory and door-to-balloon time
in ST-segment elevation acute myocardial hem-
orrhage [26]. Effectiveness of a prehospital
wireless RTTS-12LE for elevation of myocardial
hemorrhage has been investigated and results
showed that our system of transmitted prehos-
pital electrocardiography and STEMI interpreta-
tion by emergency physicians at an online med-
ical control center showed a total false-positive
and inappropriate CCL activation rate of 14%
over the 8-year study period [27]. Here, we
showed the diagnostic rate of RTTS-12LE is
95% for patients with suspicious myocardial
hemorrhage. We reported that RTTS-12LE
presents more accuracy for patients admitted
to hospital with possible myocardial hemor-
rhage than ECG, suggesting RTTS-12LE record-
ing may be an efficient diagnostic method for
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