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Introduction:

Nerve conduction studies (NCS) and electromyography (EMG) form the foundation of
electrodiagnostic (EDX) evaluations, combining assessments of nerve and muscle function to
help localize and diagnose disorders of the peripheral nervous system. In contrast to
electroencephalogram, NCS & EMG are extensions of the clinical examination and cannot be
performed or interpreted as standalone tests. An accurate EDX evaluation requires integration on
study results with the patient’s history and neurological examination—without these, reaching a

reliable diagnostic conclusion is not possible [1].

Practicing EDX medicine in suboptimal settings or using improper techniques is considered
unsafe and may place patients at risk by leading to inaccurate diagnoses and potentially

inappropriate treatments, including unnecessary surgical interventions.

SANEM has developed this position statement to highlight key principles of EDX medicine and
to support both physicians and non-physicians in working with their institutions' credentialing
committees, professional boards, and insurance providers on matters related to the appropriate

performance and interpretation of NCS and EMG within the country.



Executive Summary:

EDX evaluations must be performed by a physician who has comprehensive knowledge of
neurological and musculoskeletal disorders to assure accurate interpretation and diagnosis and
provide patients with quality care. The typical EDX evaluation involves: (1) a focused
neuromuscular history and physical examination; (2) the development of a differential diagnosis;
(3) performance of NCS & EMG:; (4) the determination of an EDX diagnosis; and (5) provision
of an “EDX-clinical correlation” to the referring physician. [2] The standard of care in clinical
practice requires that all components of the EDX study be performed and interpreted in real time
while the patient is present in the EDX laboratory. Conducting the EDX study in this manner
enhances sensitivity and accuracy, as it allows for immediate interpretation of the findings and
the flexibility to perform additional NCS or EMG tests as needed. This approach ensures a more
comprehensive evaluation and enables the clinician to establish a final diagnosis before the

patient leaves the laboratory

International Practice of NCS and EMG:

In many countries, national or regional standards are adopted to ensure high-quality EDX
practice and to minimize potential harm to patients. For example, in the United States, EDX
practice is organized and regulated by the American Association of Neuromuscular and
Electrodiagnostic Medicine (AANEM) [2]. Similarly, Canada has established professional
bodies that oversee EDX practice, including the Canadian Society of Clinical Neurophysiologists
(CSCN) [3] and the College of Physicians and Surgeons of British Columbia (CPSBC) [4]. In
contrast, Saudi Arabia currently lacks a unified national standard for EDX practice. This absence
highlights the need for a standardized framework to ensure consistent quality control across
hospitals and clinics and to maximize patient safety. Accordingly, this proposal introduces a
standardized approach tailored to current practice in Saudi Arabia, to be implemented under the

umbrella of the Saudi Association of Neuromuscular and Electrodiagnostic Medicine (SANEM).



Current Practice of EDX in Saudi Arabia:

At present, there is not a unified national standard guiding the practice of EDX studies in Saudi
Arabia. In the absence of standardized protocols, there seems to be notable variation in how
these studies are performed and interpreted across different healthcare settings, including both
public and private sectors. This variability could potentially increase the risk of diagnostic

inconsistencies, inefficient use of resources, and unintended consequences for patient care.

To our knowledge, there have been no comprehensive studies in Saudi Arabia specifically
examining the current quality and performance of EDX services. Nevertheless, anecdotal
evidence and clinical observations suggest that, in some cases, EDX studies may be conducted
by individuals with limited specialized training, sometimes in environments that may not fully
support optimal technical performance. In certain situations, reports are prepared by non-
specialist physicians and are not generated in real time, which might hinder the timely
identification and correction of technical issues during the procedure. Additionally, this practice
may limit the ability to adapt NCS based on clinical findings and can result in EMG not being
performed during the same session—potentially leading to delays in diagnosis and treatment

planning.



SANEM recommendations

1- Eligibility to Perform and Interpret NCS and EMG [2]:

Physicians performing and interpreting NCSs and needle EMG should be properly
trained in EDX medicine.

Physicians performing EDX studies should have completed a fellowship in
neuromuscular medicine or clinical neurophysiology. Alternatively, board-certified
physicians in neurology or physical medicine and rehabilitation may perform EDX
studies if they have completed at least six months of full-time training in NCS and EMG
during residency or post-residency, including the performance of a minimum of 200 EDX
studies of varying complexity under direct supervision of qualified physician. The
physician must provide a certificate or letter from the training institution confirming that
these requirements have been fulfilled.

Certified technologists performing NCS must be under at least general supervision of a
qualified physician.

Uncertified technologists, as well as residents or fellows in their first year of training,
may perform NCS under direct supervision of a qualified physician.

Needle EMG must only be performed by physicians trained in EDX medicine. Residents
or fellows in their first year of training may perform EMG only under direct supervision

of a qualified physician.

2- Minimum requirements for an EDX laboratory [4]

The EDX laboratory must be properly insulated to minimize electrical and environmental
artifacts.

It should be equipped with a standard NCS/EMG machine capable of performing all
types of nerve conduction and electromyography studies, with proper grounding in place.
Conduction velocity must be calculated using onset latency, not peak latency.

Disposable surface electrodes, preferably of the coaxial type, should be used for NCS.
Disposable concentric needle electrodes (26-30 gauge) are required for EMG procedures.
A temperature probe and an appropriate heating device or method must be available to

ensure limb temperature is adequately controlled during testing.



Basic supplies such as alcohol swabs, gauze, plasters, bandages, sandpaper, and tape
should be readily available.

A measuring tape is essential for accurate distance measurement during conduction
studies.

A sharps container must be present for safe disposal of needles.

The lab should also provide a comfortable examination bed, along with a pillow, bed

sheet, and blanket or cover to ensure patient comfort during the procedure.

3- Components of a Standard EDX Evaluation and Report [5]:

The referral request must clearly state the clinical question or concern from the referring
physician.
The physician should perform a focused neuromuscular history and neurological
examination to help localize the lesion and develop a differential diagnosis.
NCS and EMG studies should be performed in the same session, following the
established guidelines and recommendations outlined above.
A qualified physician must be present and attend the neurophysiology lab to:

o Develop and adjust the study protocol as needed

o Verify the accuracy of the data

o Review and interpret waveforms

o Identify and troubleshoot technical issues or artifacts

o Modify the NCS protocol when necessary

o Perform needle EMG
Real-time interpretation is essential. The physician must be available during the study to
[6]:

o Interpret findings as they are obtained

o Select or modify muscles for EMG based on clinical and ongoing EDX findings

4- The EDX Report Should Include:

The clinical question posed by the referring physician

A brief summary of the patient’s history and the neurological examination



e Differential diagnosis

e NCS data

e Results of repetitive nerve stimulation or other specialized studies, if applicable

e EMG findings, if performed

e EDX diagnosis based on all collected data

e Limitation of the study, and comparison to previous one if applicable

e A clinical correlation that integrates the EDX findings with the patient’s symptoms and

signs.
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