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Abstract: Spontaneous intracerebral hemorrhage (sICH) remains a huge challenge in clinical medicine due to its high
incidence and mortality rates. The pathogenic mechanism of sICH involves the dual influence of primary and secondary brain
injuries. Although therapeutic hypothermia has attracted significant attention due to its promising neuroprotective effect in
preclinical studies, its efficacy had not been confirmed in clinical trials. Ongoing and upcoming clinical trials aim to
elaborate on the impact of targeted temperature management (TTM) in ICH, and recent advances have focused on synergistic
therapies combining therapeutic hypothermia with stem cell transplantation and the exploration of individualized TTM
regimens. Current challenges lie in how to balance the neuroprotective effect of therapeutic hypothermia against its risks of
complications, which may conceal therapeutic benefits. Researchers are trying to optimize the strategies for reducing body
temperature, integrate novel technologies for multimodal therapeutic approaches, and conduct high—quality clinical trials,
and such efforts are important for unlocking the full therapeutic potential of therapeutic hypothermia. This article reviews the
recent studies on TTM and systematically analyzes its basic molecular mechanisms, conceptual evolution, clinical

advances, and existing challenges, in order to deepen the understanding and continuously optimize this therapeutic strategy.
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