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Advances in Mechanisms, Diagnosis and Treatment of Sigmoid Sinus Associated Pulsatile Tinnitus
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[Abstract] Sigmoid sinus associated pulsatile tinnitus is a type of pulsatile tinnitus caused by structural abnormalities of the
vasculature surrounding the sigmoid sinus or by hemodynamic alterations, with a rhythm typically synchronous with the heartbeat.
This review summarizes the current literature on sigmoid sinus associated pulsatile tinnitus with respect to clinical characteristics,
etiology, treatment strategies and outcomes, computational fluid dynamics techniques, and machine learning applications. Current
evidence indicates a female predominance, a predilection for the right side, and an association with low-frequency hearing loss, with a
notably younger age of onset. The underlying pathogenic mechanisms exhibit multifactorial synergistic features, in which anatomical
anomalies, hemodynamic changes, and alterations in cerebrospinal fluid and intracranial pressure collectively contribute to the
development of sigmoid sinus associated pulsatile tinnitus; however, the interrelationships among these specific etiological factors
warrant further investigation. Surgical intervention via the mastoid approach remains the mainstay of treatment, predominantly
sigmoid sinus wall reconstruction and its related variants. Differences in grafting materials exist between domestic and international
studies, and variations in surgical techniques across different centers have led to heterogeneous outcomes, precluding direct
comparisons of the relative efficacy of different surgical methods. Based on current data, short-term surgical outcomes are favorable,
but long-term results require further validation. In recent years, computational fluid dynamics has provided robust support for
investigating pathological mechanisms and refining diagnostic and therapeutic approaches, while machine learning has advanced the
automated identification of abnormal regions and computer-aided diagnosis. Future clinical research should focus on multicenter,
large-sample, prospective studies with standardized protocols to generate higher-quality evidence for both treatment and mechanistic
exploration of sigmoid sinus associated pulsatile tinnitus, and to accumulate experience for automated diagnostic systems.
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