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扩张型心肌病（dilated cardiomyopathy, 
DCM）是心力衰竭、恶性心律失常及心源
性猝死等主要不良心血管事件（major 
adverse cardiovascular events, MACE）的
主要病因之一。指南将左心室射血分
数（left ventricular ejection fraction, LVEF）
<35% 作为植入型心律转复除颤器一级
预防核心指标，但其对纽约心脏病协会
（New York Heart Association, NYHA）心
功能分级 I/Ⅱ级早期DCM患者风险识别
不足，尚缺乏针对性评估工具。

心 脏 磁 共 振（cardiac magnetic 
resonance, CMR）可无创评估心肌结构与
功能。其中延迟钆强化（late gadolinium 
enhancement, LGE）虽能识别纤维化，但
多数早期DCM无明显纤维化，且LGE阴
性者预后仍有差异，提示其无法完全反
映早期心肌力学损伤。

血流动力学力参数（hemodynamic 
force, HDF）来源于左心室内压力梯度总
和，可客观反映心肌收缩力的空间分布
平衡状态；其中侧壁-间隔壁血流压力梯
度 积 分（lateral-septal pressure gradient 
integral, L-S）为侧壁-室间隔压力梯度在
左心室容积上的积分值。既往研究提示
HDF能识别左心室收缩及舒张功能中的
亚临床异常，但其对 NYHA I/Ⅱ级 DCM
患者MACE的独立预测价值尚不明确。

本研究回顾性纳入 NYHA I/Ⅱ级
DCM患者，按随访期是否发生MACE分
组，主要终点为 MACE 复合事件。采用
Medis 软件分析左心功能、LGE 及 HDF
指标；以多因素Cox回归筛选独立危险因
素，校正LVEF等指标进行敏感性分析；采
用Firth罚分Cox回归、Bootstrap内部验证
及 Maxstat、Kaplan-Meier、Log-rank 分析
评估L-S风险分层效能。

结果显示，校正性别和年龄后，L-S
与MACE显著相关，模型区分效能良好；
Firth罚分Cox回归及Bootstrap内部验证
提示L-S效应稳健，敏感性分析未出现效
应翻转；男性亚组中，高L-S组MACE累
积发生率显著高于低L-S组，提示L-S具
有良好风险分层效能。本研究提示，L-S
可作为早期 DCM 患者预后评估的潜在
影像学标志物，有助于识别早期男性高
危DCM患者，为个体化风险评估提供影
像学参考，但仍需多中心研究验证。详
见内文第94页。
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About the cover

Dilated cardiomyopathy (DCM) is a major cause of heart 
failure, malignant arrhythmia, and sudden cardiac death, and is 
one of the leading causes of major adverse cardiovascular events 
(MACE). Guidelines use left ventricular ejection fraction (LVEF) 
<35% as a core criterion for primary prevention with implantable 
cardioverter-defibrillator (ICD) therapy; however, this metric has 
limited risk discrimination in patients with early-stage DCM at 
New York Heart Association (NYHA) class I/Ⅱ , and targeted risk 
assessment tools remain lacking.

Cardiac magnetic resonance (CMR) is a non-invasive 
technique for assessing myocardial structure and function. Late 
gadolinium enhancement (LGE) can identify fibrosis, but most 
patients with early-stage DCM have no obvious fibrosis, and 
LGE-negative patients still show prognostic heterogeneity, 
suggesting that LGE cannot fully reflect early myocardial 
mechanical injury.

Hemodynamic force (HDF) parameters are derived from the 
sum of left ventricular pressure gradients and can objectively 
reflect the spatial distribution balance of myocardial contractility. 
The lateral-septal pressure gradient integral (L-S) is the integral of 
the lateral-septal pressure gradient over left ventricular volume. 
Previous studies have suggested that HDF can identify subclinical 
abnormalities in left ventricular systolic and diastolic function, but 
its independent predictive value for MACE in patients with NYHA 
class I/Ⅱ DCM remains unclear. This study retrospectively 
enrolled patients with NYHA class I/Ⅱ DCM and grouped them 
according to MACE occurrence during follow-up. The primary 
endpoint was a composite MACE endpoint. Medis software was 
used to analyze left ventricular function, LGE, and HDF indices. 
Multivariable Cox regression was used to identify independent 
risk factors, and sensitivity analyses were performed with adjustment 
for LVEF and other indices. Firth's bias-reduced Cox regression, 
Bootstrap internal validation, and Maxstat, Kaplan-Meier, and 
Log-rank analyses were used to evaluate the risk-stratification 
efficacy of L-S.

After adjustment for sex and age, L-S was significantly 
associated with MACE, and the model showed good 
discrimination. Firth's bias-reduced Cox regression and Bootstrap 
internal validation indicated that the effect of L-S was robust, and 
sensitivity analyses showed no reversal of the effect direction. In 
the male subgroup, the cumulative incidence of MACE was 
significantly higher in the high-L-S group than in the low-L-S 
group, suggesting good risk-stratification performance. L-S may 
serve as a potential imaging biomarker for prognostic evaluation in 
patients with early-stage DCM, help identify high-risk male 
patients, and provide an imaging reference for individualized risk 
assessment; however, multicenter validation is still needed. See the 
main text for details. Please see text page 94.
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