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CLINICAL INTERPRETATION REPORT- Link to Video Explanation: CLICK HERE 

Cervical DynaROM® 

Motion ROM–SEMG Examination 

Objective assessment of range of motion and dynamic muscle recruitment 

OVERALL OUTCOME  Severe — abnormal muscle guarding was identified in one or more cervical 

motions, with findings most pronounced in extension and right rotation. 

 

Patient & Examination 

Patient AS 

Test performed Cervical DynaROM Motion ROM–EMG Examination 

Test date February 3, 2024 

Interpretation date July 24, 2026 

Instrument MyoVision Wirefree™ DynaROM Motion ROM–SEMG 

Electrode placement Cervical paraspinals and sternocleidomastoid muscles, bilaterally 

Interpretation by David Marcarian, MA & Jill Tucci, DC 

Motion-by-motion findings 

Motion Patient ROM AMA reference Motor Component Interpretive finding 

Flexion 34° 50° Severe 

Extension 52° 60° Severe 

Left lateral flexion 31° 45° Severe 

Right lateral flexion 25° 45° Normal 

Left rotation 31° 80°   Severe 

Right rotation 50° 80° Moderate 

*“Normal” describes the guarding pattern for that motion; it does not override the separately reported ROM limitation. 

CLINICAL USE  Interpret these results together with the history, physical examination, imaging, and 

other clinical evidence. No single test independently establishes injury or disability. 

 

  

https://youtube.com/shorts/2s3ARmAFTT0?feature=share
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Technology & Clinical Context 

DynaROM® is a Class II FDA-cleared medical device patented specifically for soft-tissue injury evaluation, 

simultaneously records spinal range of motion and surface electromyographic activity. By assessing muscle 

guarding, hypertonicity, and aberrant motor-recruitment patterns throughout all ranges of motion, DynaROM 

functions as a dynamic stress test of spinal function, objectively documenting the body’s physiologic response to 

pain. Motion is key to the DynaROM evaluation, making it an objective measure of function that is directly 

generalizable to ADLs.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Representative synchronized motion, velocity, and muscle-recruitment display 

What the examination measures 

• Endpoint range of motion, reported in degrees. 

• Dynamic left/right muscle-recruitment patterns during movement. 

• Movement velocity, represented by the slope of the ROM trace. 

• Trial-to-trial consistency and the quality or smoothness of motion. 

Clinical framework 

Muscle guarding is a natural, reflexive neuromuscular response to pain during movement. The AMA Guides to the 

Evaluation of Permanent Impairment, Fifth Edition, recognize persistent muscle guarding as a potential basis for 

impairment and identify muscle spasm as a clinically significant finding.  
 

Concurrent measurement of muscle activity and range of motion provides physiologic context for the recorded 

movement and enhances the clinical interpretation of ROM findings. Because endpoint ROM measurements may be 

influenced by voluntary effort, the accompanying involuntary neuromuscular recruitment patterns provide objective 

physiologic data that can support and validate findings of painful, restricted, or otherwise abnormal motion. 
 

The AMA Guides to the Evaluation of Permanent Impairment, Fifth Edition, describes muscle guarding as muscle contraction 

used to minimize motion or agitation of injured or diseased tissue. DynaROM is designed to quantify dynamic recruitment 

patterns that would otherwise be assessed largely by observation and palpation. 

Electrode configuration 

Surface electrodes are attached bilaterally over the cervical paraspinal and 

sternocleidomastoid regions, with a reference/ground electrode positioned over 

a bony landmark near the scapula. 

  

Referenced in AMA’s  

Medical Text 
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Testing Methodology 

The patient completes practice trials before two to three consecutive recorded trials for each motion. Flexion, extension, left and 

right lateral flexion, and left and right rotation are evaluated. 

How the traces are interpreted 

SEMG: Trace correlation 
In plane motions, normal left and right cervical paraspinal traces generally remain 

closely aligned. Separation can indicate asymmetric recruitment. 

            Opposite-side activity 
During asymmetric motion, increased recruitment on the opposite side may 

reflect bracing or guarding. 

            Signal variability 
Marked irregularity or high-frequency variability is considered with amplitude and 

the overall pattern. 

           Consistency 
Repeatable patterns across trials strengthen confidence that the recorded 

behavior is reproducible. 

          Motion symmetry 
Left and right paired motions are compared for the expected reciprocal 

recruitment pattern. 

ROM: Velocity/slope – Quality 
A shallow ROM slope indicates slower movement into the endpoint and is 

interpreted with the remaining findings. 

Graphed Range of Motion: Slope provides velocity of motion. 

 
Reference pattern: close overlay of left- and right-side activity. 

Graphed Range of Motion: Quality of motion derived from signal. 

 
The graphed ROM trace shows both endpoint and the manner in which the endpoint is reached. 

Endpoint ROM alone shows how far a patient bends. The full trace also demonstrates smooth versus irregular movement and 

the speed of entry into and return from the motion. 
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Assessment of Muscle Guarding 

 
Reference illustration for interpreting lateral flexion and rotation. 

Expected reciprocal recruitment 

Lateral flexion and rotation normally produce asymmetric recruitment. For example, during left rotation, the left cervical 

paraspinal and right sternocleidomastoid groups are expected to be primary contributors. Excessive opposite-side recruitment 

may represent bracing or guarding. 

Left-versus-right comparison 

Paired motions should generally form a reciprocal or mirror-image relationship: the higher-amplitude side in a leftward motion 

should become the lower-amplitude side in the corresponding rightward motion, and vice versa. A muscle group that remains 

dominant in both directions may be clinically significant. 
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PATIENT-SPECIFIC RESULTS 

Cervical Flexion 

IMPRESSION  Moderate — moderate guarding, marked signal variability/hyperactive recruitment, and 

limited range of motion. 

 

Range of motion Patient: 32°   |   AMA reference: 50° 

Maximum recorded activity Cervical paraspinals: 39.24 μV   |   SCM: 11.43 μV 

Graph comparison 

Reference pattern Patient result 

 

 

Observations 

1. Significant difference in motor recruitment amplitude correlates with pain/joint dysfunction in flexion. 

2. Perturbation in the motor signal is most commonly an indicator of pain in this motion.   

3. The reduced endpoint ROM is supported by the abnormal recruitment pattern, providing cross-validating objective findings. 

4. The shallow ROM slope demonstrates slow movement into flexion, another pattern commonly associated with guarded or 

painful motion. 

5. The recorded pattern is consistent with full patient effort during the tested motion. 
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PATIENT-SPECIFIC RESULTS 

Cervical Extension 

IMPRESSION  Severe — a pronounced guarding pattern with substantial left/right recruitment imbalance 

and limited motion. 

 

Range of motion Patient: 40°   |   AMA reference: 60° 

Maximum recorded activity Cervical paraspinals: 56.12 μV   |   SCM: 23.78 μV 

Graph comparison 

Reference pattern Patient result 

 

 

Observations  

1. The left/right SCM difference is an abnormal recruitment pattern correlating highly with pain, joint restriction and soft tissue 

injury.  

2. Significant hypertonicity (fibrillation) in motion is a reflexive response to pain in motion.  

3. ROM is limited. 

4. A shallow slope indicates low-velocity movement into extension, correlating with pain in this motion.  
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PATIENT-SPECIFIC RESULTS 

Left Cervical Lateral Flexion 

IMPRESSION  Normal guarding pattern — the left and right sides recruit independently, with little 

opposite-side bracing or guarding. 

 

Range of motion Patient: 41°   |   AMA reference: 45° 

Maximum recorded activity Cervical paraspinals: 56.61 μV   |   SCM: 27.51 μV 

Graph comparison 

Reference pattern Patient result 

 

 

Observations 

1. This pattern of guarding is indicative of bulked-up and shortened muscle, not electrically active due to fatigue (contracture). 

2. Significant fibrillation pattern correlates with pain in this motion.   

3. The recruitment of the opposite side (right CP/SCM) correlates with weakened ligaments and connective tissue.   

4. Limited ROM is validated by the motor recruitment pattern, indicating the patient applies full effort.  

5. Slope of the ROM graph is shallow, indicating a lower-than-expected velocity of motion. 
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PATIENT-SPECIFIC RESULTS 

Right Cervical Lateral Flexion 

IMPRESSION  Mild — mild muscle guarding with a mildly abnormal motion pattern and reduced 

endpoint ROM. 

 

Range of motion Patient: 35°   |   AMA reference: 45° 

Maximum recorded activity Cervical paraspinals: 42.28 μV   |   SCM: 20.03 μV 

Graph comparison 

Reference pattern Patient result 

 

 

Observations 

1. Significant fibrillation pattern correlates with pain in this motion.   

2. The recruitment of the opposite side (right CP/SCM) correlates with weakened ligaments and connective tissue.   

3. Limited ROM appears protective.  

4. Slope of the ROM graph is shallow, indicating a lower-than-expected velocity of motion. 
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PATIENT-SPECIFIC RESULTS 

Left Cervical Rotation 

IMPRESSION  Normal guarding pattern — the left and right sides recruit independently, with little 

opposite-side bracing or guarding. 

 

Range of motion Patient: 48°   |   AMA reference: 80° 

Maximum recorded activity Cervical paraspinals: 55.38 μV   |   SCM: 86.41 μV 

Graph comparison 

Reference pattern Patient result 

 

 

Observations 

1. There is a severe muscle guarding pattern seen in the SCMs  
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PATIENT-SPECIFIC RESULTS 

Right Cervical Rotation 

IMPRESSION  Moderate — moderate guarding with marked hyperactive/variable recruitment, correlating 

with discomfort in this motion. 

 

Range of motion Patient: 53°   |   AMA reference: 80° 

Maximum recorded activity Cervical paraspinals: 43.71 μV   |   SCM: 28.46 μV 

Graph comparison 

Reference pattern Patient result 

 

 

Observations 

1. Moderate degree of muscle guarding correlates with pain in this motion. 

2. The pattern seen with weakened ligaments and connective tissue is seen in this motion. 

3. Note that the right SCM is recruited at a higher amplitude than the left in both left and right rotation. This is an abnormal 

motor recruitment pattern correlating with spinal dysfunction.  
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Integrated Conclusion 

OUTCOME ASSESSMENT  Severe — the examination demonstrates abnormal muscle guarding in one or 

more motions, with the most pronounced abnormalities in cervical extension and right rotation. 

 

Summary of objective findings 

• Severe guarding in flexion, extension, left lateral flexion and left rotation, correlating with pain in motion. 

• Motor compensatory recruitment correlating with ligament and/or connective tissue weakness.  

• Abnormal ROM findings with muscle guarding establish patient as applying full effort. 

• Asymmetric pattern of recruitment in lateral flexion and rotation. 

• Shallow slope of ROM graph indicates lower than expected velocity of motion. This correlates with pain and joint restriction 

in motion. 

Learned guarding / inhibitory response 

No abnormal learned guarding or inhibitory pattern was observed. The monitored muscles did not demonstrate the flat, 

persistently inhibited recruitment pattern described when a patient substitutes muscles outside the tested region to reduce 

discomfort. 

Symmetry of paired motions 

An aberrant motor recruitment pattern is observed in lateral flexion and rotation. 

Clinical interpretation 

The findings provide objective information about cervical motion and muscle recruitment during movement. They support the 

presence of motion-specific guarding and restriction but should be correlated with the patient’s history, physical examination, 

imaging, response to care, and other clinical evidence. 

LIMITATION  This examination is one component of a clinical profile. It should not be used alone to 

determine the existence, location, severity, permanence, or cause of an injury or disability. 

 

Signed, 

 

David Marcarian, MA 

Former NASA sEMG Researcher 

Former NIH Principal Investigator 

 

Jill Tucci, BS, DC 

Reviewing clinician 
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