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Application of pulse-indicated continuous cardiac output in patients with acute inferior wall myocardial infarction
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Abstract: Objective: To explore the guiding significance of transpulmonary thermodilution pulse-indicated continuous cardiac output (PiCCO) in treatment for patients with acute inferior wall myocardial infarction (AIMI). Methods: A total of 26 AIMI patients in intensive care unit of cardiology department in our hospital from Jul 2012 to Jan 2014 received PiCCO and ultrasonic cardiography (UCG) to monitor cardiac output (CO) and cardiac index (CI), and their correlation analysis. Results: When PiCCO placement and after placement 72h， PiCCO monitoring CI were （2.77±0.77）L·min-1·m-2, (3.17±0.39) L·min-1·m-2 respectively, there was significant difference（P＜0.01）, UCG measured CI were (2.49±0.64）L·min-1·m-2, (2.63±0.24) L·min-1·m-2, there was no significant difference（P＞0.05）; PiCCO monitoring CO were（4.78±1.06）L/min, (5.08±1.53) L/min respectively, there was significant difference（P＜0.05）, UCG measured CO were（4.51± 0.86）L/min, (4.57±0.91) L/min, there was no significant difference（P＞0.05）; and CI，CO measured by PiCCO were significantly higher than those of UCG group (P＜0.01 both) after PiCCO placement 72h. Conclusion: Pulse-indicated continuous cardiac output can offer more sensitive hemodynamic indexes compared with UCG, which possesses important treatment guiding significance in patients with acute inferior wall myocardial infarction and unstable hemodynamics. 
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经肺热稀释脉波指示连续心排血量监测在急性下壁心肌梗死患者的应用*/王刚，孙志军，蒋博，杨波，单兆亮//解放军总医院心内科, 北京  100086

通讯作者:孙志军, E-mail: sunzj301@sohu.com
摘要:目的: 探讨经肺热稀释脉波指示连续心排血量监测(PiCCO)在急性下壁心肌梗死患者治疗的指导意义。方法: 对解放军总医院心内科监护室2012年7月到2014年1月收治的26例急性下壁心肌梗死患者分别行PiCCO及心脏超声监测心排血量（CO）、心脏指数（CI），并进行相关性分析。结果: PiCCO置入时及置入72h后的PiCCO监测的CI分别为（2.77±0.77）L·min-1·m-2, (3.17±0.39) L·min-1·m-2,有显著差异（P＜0.01）, 心脏超声测定的CI分别为（2.49±0.64）L·min-1·m-2, (2.63±0.24) L·min-1·m-2, 没有显著差异（P＞0.05）; PiCCO监测的CO分别为（4.78±1.06）L/min, (5.08±1.53) L/min, 有显著差异（P＜0.05）, 心脏超声测定的CO分别为（4.51±0.86）L/min, (4.57±0.91) L/min,没有显著差异（P＞0.05）; PiCCO置入72h后PiCCO测定的CI，CO显著高于UCG测定的（P均＜0.01）。 结论: PiCCO监测的血流动力学指标较心脏超声监测的更为敏感，对于血流动力学不稳定的急性下壁心肌梗死病人的治疗指导有重要意义。
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    Right ventricle is involved in different degree for about 30%~50% patients with acute inferior wall myocardial infarction (AIMI), it leads to right ventricular contraction and diastolic dysfunction, makes right cardiac output (CO) reduce, left ventricular less filling, resulting in left ventricular output reduction and peripheral tissue hypoperfusion. It’s presented as hypotension and cardiogenic shock etc. in clinic. Therefore, it’s extremely important to perform hemodynamic monitoring in AIMI patients, on one hand, it can evaluate heart function change before and after revascularization or anticoagulant therapy in patients with acute myocardial infarction (AMI); on the other hand, it can evaluate volume load state through hemodynamic monitoring in AIMI patients and further guide clinical therapy. Transpulmonary thermodilution pulse-indicated continuous  cardiac output  (PiCCO) is a new hemodynamic monitoring method, which can not only continuously monitor CO in patients with myocardial infarction, but also indicate specific parameters such as global end-diastolic volume index (GEDI), extravascular lung water (EVLW) etc., for judging cardiac function and volume condition of subjects [1-4], and further guide clinical treatment for AIMI patients. The present study compared hemodynamic parameters of AIMI patients monitored by PiCCO and ultrasonic cardiogram (UCG), in order to judge significance of PiCCO monitoring. 

1. Data and methods

1.1 Subjects

A total of 26 AIMI patients in intensive care unit of department of cardiology of our hospital from Jul 2012 to Jan 2014 were enrolled. There were 15 males and 11 females with age 41~82 (61.96±11.40) years. There were 20 cases with hypertension and 18 cases with diabetes mellitus. A total of 18 patients received emergency percutaneous coronary intervention (PCI), the other eight cases didn’t receive PCI in intensive care unit, and Killip class was class Ⅰ~Ⅳ for all subjects. Central venous catheter and femoral artery catheter placement were performed after the family’s consent. Meanwhile, PiCCO monitor was used to monitor hemodynamics. 

Inclusion standards were as follow: patients should accord with diagnostic standard of AMI: (1) Patients with typical angina pectoris last for over 30min; (2) In surface ECG, ST elevated ≥0.1mV on adjacent two or more leads among inferior wall lead Ⅱ, Ⅲ and AVF; (3) Myocardial injury markers, such as cardiac troponin T (cTnT), creatine kinase (CK) and creatine kinase isoenzyme (CK-MB) elevated by two times or higher. Exclusion standards were as follow: (1) Patients who refuse to receive PiCCO; (2) Patients can’t revive and close to death; (3) Patients with conditions that seriously affect accuracy of PiCCO data.  

1.2 Methods

After central venous catheter and femoral artery sheathing canal were connected to PiCCO monitor (Pulsion, Germany), CO and CI were continuously monitored in patients on PiCCO placement and after placemen 72h, meanwhile patients received UCG (SIEMENS Cypress) examination to measure CO and CI. Bi-plane Simpson formula was used to obtain left ventricular end-diastolic volume (LVEDV) and left ventricular end-systolic volume (LVESV); stroke volume (SV) = LVEDV – LVESV, and heart rate (HR) during UCG examination was recorded. CO was measured using formula CO=SV×HR. CI= CO/surface area.  

1.3 Statistical analysis

    After screening and summary, data were saved in SPSS 13.0 software to perform statistical treatment. Measurement data were expressed as mean ± standard deviation (
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), its comparison was performed using t test. P<0.05 was regarded as possessing significant difference. 
2. Results

2.1  General data of 26 AIMI patients 

General data of 26 AIMI patients were shown in table 1. Among them one case died, the other patients received PiCCO real-time and accurate hemodynamic data monitoring and liquid management, and discharged with patient’s conditions improvement
Table 1 Clinical baseline data of patients with acute inferior wall myocardial  infarction n(%)
	Variable
	n=26

	Age (years)                            
	61.96±11.40

	Male

Female
	15(57.7)
11(42.3)

	Hypertension

Diabetes mellitus    
	20(76.9)
18(69.2)

	Temporary pacemaker   
	6(23.1)

	Killip class     I/Ⅱ
Ⅲ/Ⅳ
	15(57.7)/6(23.1)
4(15.4)/1(3.8)


2.2 Comparison of hemodynamic indexes measured by PiCCO and ultrasonic cardiogram

Compared with PiCCO placement, the CI，CO measured by UCG all no significant difference（P＞0.05 both）,but CI，CO measured by PiCCO all had significant difference（P＜0.01, 0.05 respectively）after PiCCO placement 72h ；when PiCCO placement 72h, CI，CO measured by PiCCO were significantly higher than those of UCG group (P＜0.01 both), indicating that PiCCO may be more sensitive in measuring CO and CI changes. They were shown in table 2.
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Index PiCCO UCG . b
group group

CI PiCCO placement (L » min™! « m~2) 2.77£0.77 2.4910.64 2. 840 0. 010

CI after PiCCO placement 72h ( L » min~! « m™2) 3.17£0.39* *&L 2.63%0.24 4. 003 0. 001
t/P 1.795/0. 008 1. 246/0. 248

CO PiCCO placement(L/min) 4,781 1. 0604 4.51£0. 86 3. 415 0. 003

CO after PiCCO placement 72h(L/min) 5.0811.53 *£4 4.57%£0.91 4.164 0. 001
t/P 2.075/0. 018 1. 224/0. 236

PiCCO; Pulse-indicated continuous cardiac output, UCG: Ultrasonic cardiogram. Similarly hereinafter. Compared with PiCCO placement, % P<C
0.05, * % P<C0.01; compared with UCG group, AP<C0.05, AAP<0. 01.




3. Discussion 
AIMI is mainly caused by right coronary artery disease, and in few left-dominant cases, it’s caused by left coronary circumflex lesion. Compared with other wall myocardial infarction, hemodynamic changes such as hypotension and slow heart rate etc. usually occur because of hypovolemia, and it’s unstable. Therefore, it’s more important to accurately grasp blood volume and perform hemodynamic monitoring in patients with inferior wall myocardial infarction. When infusion is performed in AIMI patients, if CO rises and blood pressure elevates, it indicates that blood volume is relative insufficient in patients, so proper volume supplement should be given to these patients to promote cardiac function recovery; if CO and blood pressure don’t change after volume supplement in some patients, it suggests that cardiac preload of patients has met the request, if they still receive fluid replacement, hypervolemia complications may occur. So more direct and accurate hemodynamic monitoring is needed for AIMI patients. Routine monitors can only indicate heart rate, blood pressure, oxygen saturation, respiratory frequency etc., without CO parameters, so it can’t accurately reflect hemodynamic condition; while CO and CI can reflect preload, afterload and volume change in subjects, possess higher guiding value for treatment. It can better guide volume treatment and obtain better therapeutic effect through PiCCO monitoring CO and CI in AIMI patients.

A lot of domestic and foreign clinic trials prove that CO, CI, global end-diastolic volume index (GEDI) and global ejection fraction (GEF) etc. measured by PiCCO possess good accuracy, and they can further guide treatment in clinic. LING Wen-tong et al [5] compared CO measured by Swan-Ganz catheter and PiCCO in patients with acute anterior myocardial infarction, its result was no significant difference between them. Hadian M et al [6] studied and found that CO and CI measured by PiCCO were well correlated with those measured by Swan-Ganz catheter, and there was no significant difference between them. Hemodynamic indexes measured by Swan-Ganz catheter are called “the gold standard”. Thus PiCCO possesses reliable accuracy in clinic measurement of CI and CO etc.

In the present study, data of table 2 indicated that CI and CO monitored by PiCCO were more sensitive and accurate than those measured by two-dimensional UCG.. A possible explanation is that accuracy of two-dimensional UCG is affected by thorax structure, respiratory and heart motion and body positions etc. of subjects, and subjective judgment of operators may also affect monitoring data; while data measured by PiCCO via transpulmonary thermodilution is calculated by machine, the operation is simple, it’s little related to the operation and is not affect by body form, respiratory and heart motion of subjects[7，8], so it’s more accurate[9-11], possesses extensive clinical application prospect.  Sample was small in the present study, so it needs research of larger sample to prove it. 
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