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Application of surface electromyography in
dentistry for diagnosis and treatment evaluation
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Surface electromyography (SEMG) is a non-invasive tool that measures the electrical signals of masticatory and
related muscles, allowing for the quantitative assessment of muscle activity, asymmetry, coordination, muscle ten-
sion, and fatigue. It plays a significant role in the clinical diagnosis and treatment evaluation in dentistry. sEMG is
widely used to diagnose and assess treatment outcomes in temporomandibular disorders, oromandibular dystonia,
orthodontic treatment, prosthetic rehabilitation, and implant-supported restorations. This article explains the
basic principles and characteristics of sEMG. Furthermore, it provides a detailed presentation of the configura-
tion of devices and software, types and attachment methods of surface electrodes, sEMG testing protocols, and
methods for analyzing results. This comprehensive review offers guidelines to help clinicians and researchers
understand and effectively utilize the sEMG testing process in clinical and research applications. (J Korean Dent
Assoc 2025; 63(3): 64-78)
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Figure 1. Flow diagram of a surface electromyography (EMG) system. A. Detection of EMG signal: bipolar
surface electrodes are placed over the target muscle to capture electrical activity, with a reference electrode
positioned on a neutral bony prominence. B. Differential amplifier: the detected signal is amplified and
noise is minimized using a high input impedance amplifier with a high common-mode rejection ratio.
C. Anti-aliasing filter: the signal is filtered to remove high-frequency noise and prevent aliasing during
digital conversion. D. Analog-to-digital converter: the analog signal is digitized using an analog-to-digital
converter, typically at a sampling rate of 1,024 Hz. E. Computer software: the digitized data is analyzed and
visualized using software, allowing for evaluation of muscle activity, symmetry, and other parameters.
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Figure 2. Examples of bipolar and monopolar electrodes for surface electromyography. A. Bipolar elec-
trodes: pre-assembled with a fixed inter-electrode distance of 20 mm, ensuring consistency and re-
ducing signal variability. Bipolar electrodes can be cut into individual units to function as monopolar
electrodes if required. B. Monopolar electrodes: single electrodes that can be paired and spaced 20 mm
apart to create a bipolar configuration. This modular setup allows flexibility in electrode placement for
specific anatomical or experimental needs.
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Figure 3. Surface electrode location for the superficial masseter and anterior tem-
poralis muscles.
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Figure 4. Examples of surface electrode placement for the masticatory and related neck muscles.
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Figure 5. Example of a surface electromyography (EMG) recording during maxi-
mum voluntary contraction of the jaw-closing muscles. The following EMG record-
ing was obtained by instructing the participant to perform a teeth-clenching task
in the intercuspal position as strongly as possible, repeated two times, each lasting
approximately 2 seconds, to achieve maximum voluntary contraction (MVC) of the
masseter and temporalis muscles. LTA: left anterior temporalis, RTA: right anterior
temporalis, LMM: left superficial masseter, RMM: right superficial masseter, gain:

100 uV/div, sweep speed: 1.0 s/div.
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Figure 7. Example of a surface electromyography (EMG) tracing in a patient with
oromandibular dystonia. This is a surface EMG recording of a 72-year-old female
patient showing spontaneous lateral jaw movements during rest. The EMG traces
reveal variations in muscle activity, with notable asynchronous and irregular pat-
terns associated with dystonic movements. LTA: left anterior temporalis, RTA: right
anterior temporalis, LMM: left superficial masseter, RMM: right superficial mas-
seter, LDA: left digastric anterior belly, RDA: right digastric anterior belly, LPC and
RPC: idle channels, gain: 30 pV/div, sweep speed: 1.0 s/div.
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