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                    Abstract
Background
Multiple neurovascular compression is present in about 38 % cases of hemifacial spasm (HFS). In these cases, the vertebral artery (VA) compresses another vessel, which in turn compresses the nerve. This type was named as “the tandem type”. In the tandem type, the real offending vessel is often concealed by the VA. It is sometimes neglected by the surgeons. In this study, we report our experience in using abnormal muscle response (AMR) and ZL-Response (ZLR) simultaneously as intraoperative monitoring for MVD surgery of HFS with “the tandem type” vascular compression involving VA.
Methods
Fourteen “tandem type” patients treated with microvascular decompression surgery (MVD) surgery were included. ZLR and AMR were recorded simultaneously to identify the offending vessels in operation.
Results
After MVD surgery, 13 patients achieved excellent resolution of spasm. In one case, the patient failed to attain resolution in the first operation, underwent early reoperation and had good resolution. There were no operative deaths or serious operative complications. In all 14 cases, we found that VA compressed the anterior inferior cerebellar artery (AICA) or posterior inferior cerebellar artery (PICA), which in turn compressed the root exit zone (REZ). A typical ZLR was identified from the AICA or PICA but not from the VA. AMR was absent in one case and persisted in one case. After the VA was transposed, the typical AMR was unchanged, unstable or disappeared, and ZLR from the AICA/PICA also existed. AMR and ZLR did not disappear until AICA/PICA was sufficiently decompressed.
Conclusions
The combination of AMR and ZLR provides more useful information than does the AMR alone, and ZLR may be the only useful intraoperative monitoring for MVD surgery in times when AMR is absent or persists. ZLR played a crucial role in finding the real offending vessel, which was often concealed by the VA in tandem type.
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Additional information
Comment
The role of intraoperative monitoring (IOM) for microvascular decompression (MVD) either in HFS or TGN is well established. Several studies have demonstrated that BEAP can predict postoperative hearing disturbances and delayed facial weaknesses secondary to brainstem retraction or compression from the spacer used during the procedure. Changes in the BEAP act as an early warning system, indicating excess brainstem retraction or vascular sufferance in the CPA or excessive cranial nerve manipulation in the surgical field (1,2,3). Abnormal muscle response (AMR) is commonly used in HFS to confirm satisfactory decompression of the facial nerve; the disappearance of the abnormal response seen before decompression generally indicates a satisfactory early and late postoperative outcome. The sensitivity of the AMR has been reported in the range of 0.97 and 1, respectively (3,4).
The authors report an interesting subcategory of HFS; the one with tandem compression (two or more vessels compressing the facial nerve). In these relatively rare cases, the AMR response may not predict satisfactory decompression. ZLR is an adjunction that can be used in these cases, or alternatively can be used in all cases of HFS; the authors reported this waveform in 2012 (5), and this was seen when the offending artery wall was stimulated. Z-R waveform disappears immediately after satisfactory decompression. This article is interesting and useful because it emphasizes the importance of IOM in MVD; in current neurosurgical practice, it is increasingly difficult to justify not using IOM for microvascular decompression for either HFS, Trigeminal neuralgia (TN) or Glossopharyngeal neuralgia (GN). Although there are no randomized trials and the current evidences are based mostly on retrospective series, these evidence are sufficient to support the routine use of IOM for MVD. Moreover, in the current medico-legal climate, it would be difficult to justify postoperative complications (hearing loss, failure to control HFS, TGN, etc.) when IOM is not used.
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