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Lumbar DynaROM®
Motion ROM-SEMG Examination

Objective assessment of range of motion and dynamic muscle recruitment
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Lumbar DynaROM Motion ROM-EMG Examination

January 10" 2026

January 23, 2026

MyoVision Wirefree™ DynaROM Motion ROM-SEMG

Lumbar paraspinal muscles, bilaterally

David Marcarian, MA & Jill Tucci, DC

Lumbar DynaROM® Results Overview

Patient: KW e Test date: January 10, 2026 e Interpretation date: January 23, 2026

READING THE SUMMARY

ROM values and peak sEMG readings below are transcribed from the source report. The source contains
no completed motion-specific narrative impressions; therefore, the report presents the measurements

and graphs without adding diagnostic conclusions.

Flexion

Extension 30°
Left lateral flexion 30°
Right lateral flexion 30°
Left rotation Not entered
Right rotation Not entered
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Technology & Clinical Context

DynaROM® is a Class Il 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.
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Representative synchronized motion, velocity, and muscle-recruitment display

What the examination measures

e Endpoint range of motion, reported in degrees.

e Dynamic left/right muscle-recruitment patterns during movement.
e Movement velocity, represented by the slope of the ROM trace.

e 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. g-'

DynaROM is designed to quantify dynamic recruitment patterns that would otherwise be

assessed largely by observation and palpation. v q
.
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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 lumbar examination works

Surface electrodes are placed bilaterally over the lumbar paraspinal muscles near L1 and L5, with a ground
electrode positioned near the scapula. The patient completes practice movements before two or three consecutive
trials are recorded for each motion.
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Representative lumbar electrode placement used during dynamic ROM-sEMG testing.

What is evaluated

Range of motion What angle is reached, and is motion comparable across trials?

Flexion relaxation Do the lumbar paraspinals relax appropriately at full flexion and neutral?
Movement quality Is movement smooth, or irregular and “ratcheting”?

Muscle guarding Are muscles recruited to brace or limit motion?

Bilateral symmetry Do left/right patterns change appropriately with direction?

Trial consistency Do repeated trials reproduce a stable pattern, worsen, or improve?

Functional information—not a static image

MRI and CT depict anatomy, while endpoint ROM records the final angle reached. DynaROM graphs motion
continuously and records the accompanying muscular response. These data provide physiologic context but do not
independently establish the source, severity, or legal cause of a condition.
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How the traces are interpreted

In plane motions, normal left and right cervical paraspinal traces generally

SEMG: Trace correlation ) . . - . .
remain closely aligned. Separation can indicate asymmetric recruitment.

During asymmetric motion, increased recruitment on the opposite side

Opposite-side activit
s : — may reflect bracing or guarding.

Marked irregularity or high-frequency variability is considered with

Signal variabilit
'gnat variability amplitude and the overall pattern.

Repeatable patterns across trials strengthen confidence that the recorded

Consistenc
. behavior is reproducible.

Left and right paired motions are compared for the expected reciprocal

Motion symmetr .
Y Y recruitment pattern.

A shallow ROM slope indicates slower movement into the endpoint and is

ROM: Velocity/sl - lit
elocity/slope - Quality interpreted with the remaining findings.

Graphed Range of Motion: Slope provides velocity of motion.

DynaROM Graphed Range of Motion
0= S— Normal i =— Abnormal mm——
Il

o [ |

53¢ Abnormal: Slow, uneven slope to reduced peak angle
UEI 0 6.0 (40°). Indicates joint dysfunction and muscle guarding.

Normal: Rapid, smooth slope to normal peak angle (53°).
Indicates healthy, uninhibited range of motion.

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

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

Endpoint ROM =

82°

T

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

Lateral Flexion
NO PAIN PATIENT IN PAIN

Right side

Muscle Spasm

without left Wiz . both sides fire.

; l

Left, low back muscl;e:BIue —

Right, low back muscle: Red

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.

Flexion—-Relaxation response

During full lumbar flexion, healthy lumbar paraspinal muscles typically reduce activity as passive tissues support
the flexed posture. The examination evaluates whether muscle activity decreases at full flexion and after return to
neutral. Persistent high-amplitude activity may represent guarding and is interpreted with symptoms, ROM,
movement quality, and reproducibility.

Lumbar Flexion

®
i i Y ' |
Left, low back muscle: Blue —

Right, low back muscle: Red -

Muscle Spasm: ‘
Pain Response %&§ . Y

:2 Right Lumbai
5

Illustrative comparison of lumbar flexion relaxation and a pain-associated guarding pattern.
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Asymmetric lumbar motions

Lateral flexion and rotation normally produce direction-dependent, asymmetric recruitment. The examiner
compares the expected active side with opposite-side activity and assesses whether co-contraction appears to
brace or limit the motion.

INTERPRETIVE PRINCIPLE

No single feature determines the conclusion. Pattern, amplitude, symmetry, flexion relaxation,

movement quality, symptoms, and consistency across trials are evaluated to help the clinician produce a
more accurate clinical profile.
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PATIENT-SPECIFIC MOTION STUDY

Lumbar Flexion

DynaROM® | LUMBAR ROM-SEMG INTERPRETATION- Patient KW

AMA reference: 50° ¢ Patient ROM: 40° e Patient/reference: 80% ¢ Recorded peak sEMG: 73.38 pV
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1. Lack of flexion-relaxation reflex correlates with pain/joint dysfunction in flexion.
2. Thereduced endpoint ROM is supported by the abnormal recruitment pattern, providing cross-validating

objective findings.

3. Perturbation in the motor signal is most commonly an indicator of pain in this motion.
4. The shallow ROM slope demonstrates slow movement into flexion, another pattern commonly associated with

guarded or painful motion.

5. Therecorded pattern is consistent with full patient effort during the tested motion.
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PATIENT-SPECIFIC MOTION STUDY

Lumbar Extension

AMA reference: 30° ¢ Patient ROM: 24° e Patient/reference: 80% ¢ Recorded peak sEMG: 43.49 pVv
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Ideal/reference pattern

Observations

1. Normalfinding.
2. Normalrange of motion.

Clinical interpretation
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PATIENT-SPECIFIC MOTION STUDY

Left Lateral Flexion

AMA reference: 30° ¢ Patient ROM: 19° e Patient/reference: 63% ¢ Recorded peak sEMG:41.17 uV

IMPRESSION

MODERATE with abnormal range of motion and aberrant recruitment pattern.
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Observations

1. Left/right separation is consistent with lack of muscle guarding in this motion.
2. Recruitment of the opposite side to return the body to neutral correlates with damage to ligaments and
connective tissue, as muscles are not typically required to return to neutral in normals.
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PATIENT-SPECIFIC MOTION STUDY

Right Lateral Flexion

AMA reference: 30° ¢ Patient ROM: 16° e Patient/reference: 53% ¢ Recorded peak sEMG: 25.87 puV

IMPRESSION
SEVERE with limited range of motion and aberrant motor recruitment pattern; slope of ROM graph.

n [ n

LT WLT ]
| | YU |
H | L \
o - - | d] I
...... \ | I|‘ |
2 3 4 { ) 1t
—— 25.94 e MCh:t/ e Cumbar, 1 \
N . 20+
: ..ll.. 155_: .
: ", 103 ..'
.' -.. E a.: .-"..
i . ¥ 52|
;M- vea ]
13 0] _
2 3 F 150 ROM Delta in Degrees1 ]
‘ 162
27
18%
’l ) FJNL
[] ~
oB W
54

-
3 IJ 2 & ~—
Patient trace: KW

sﬂ
—
Ideal/reference pattern

Observations
L/R recruitment of muscles at approximately the same amplitude is an involuntary muscle guarding response.

1.
This aberrant motor recruitment pattern correlates with pain and/or joint restriction in this motion.
The reduced endpoint ROM is supported by the abnormal recruitment pattern, providing cross-validating

objective findings.
3. The motor recruitment of the left paraspinal to return to neutral is an aberrant pattern associated with ligament
and/or connective tissue damage. Perturbation in the motor signal is most commonly an indicator of pain in this

motion.
The shallow ROM slope demonstrates slow movement into this motion, another pattern commonly associated

with guarded or painful motion.
The recorded pattern is consistent with full patient effort during the tested motion.

Clinical interpretation

Performed with MyoVision Wirefree™ physiomonitoring equipment ¢ Version 47



DynaROM® | LUMBAR ROM-SEMG INTERPRETATION- Patient KW

PATIENT-SPECIFIC MOTION STUDY

Left Rotation

AMA reference: NA e Patient ROM: NA e Patient/reference:NA ¢ Recorded peak sEMG: 19.78 pV

IMPRESSION
SEVERE with significant muscle fibrillation.
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Observations

1. L/Rrecruitment of muscles at approximately the same amplitude is an involuntary muscle guarding response.
This aberrant motor recruitment pattern correlates with pain and/or joint restriction in this motion.

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

3. Therecorded pattern is consistent with full patient effort during the tested motion.
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PATIENT-SPECIFIC MOTION STUDY

Right Rotation

DynaROM® | LUMBAR ROM-SEMG INTERPRETATION- Patient KW

AMA reference: NA ¢ Patient ROM: NA e Patient/reference: NA ¢ Recorded peak sEMG: 20.26 yV
IMPRESSION

Moderate with significant muscle fibrillation.
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Patient trace: KW

L/R recruitment of muscles at approximately half the amplitude is a moderate muscle guarding response,
correlating with moderate pain in this motion.

2.

Perturbation in the motor signal (muscle fibrillation) is most commonly an indicator of pain in this motion
The recorded pattern is consistent with full patient effort during the tested motion.
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CLINICAL SUMMARY

Conclusion and Interpretive Context

PURPOSE OF THE EXAMINATION

DynaROM simultaneously measures and graphs lumbar range of motion and the muscular guarding
response during motion, adding a functional physiologic record to the clinical examination.

Outcome assessment

The examination framework includes assessment for flexion relaxation, guarding, inhibitory responses, movement
quality, symmetry, and reproducibility. A learned guarding or inhibitory strategy may alter which muscles initiate
and control motion, but the source report does not contain completed patient-specific narrative observations in
these fields.

Symmetry across paired motions

Lateral flexion and rotation are reviewed as paired left/right motions. Expected recruitment should change with
direction. Persistent dominance of one side in both directions may reflect compensatory recruitment and should be
interpreted with the complete examination.

Integrated data summary

The report documents reduced ROM relative to the cited reference values in flexion, extension, and bilateral lateral
flexion. Rotation ROM values were not entered. Recorded peak sEMG values range from 19.78 pV to 73.38 pV.
Because the source impressions and observations are blank, no additional patient-specific diagnostic conclusion
has been added.

CLINICAL LIMITATION

The DynaROM examination is one of several data sources used to develop a clinical profile. No single test
should be used by itself to determine injury, impairment, disability, or causation.

Integrated Conclusion

Summary of objective findings

Severe guarding correlates with pain/joint restriction/spinal dysfunction in motion.

e Motor compensatory recruitment correlates with ligament and/or connective tissue weakness.
Abnormal ROM findings with muscle guarding establish patient as applying full effort.

e 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.
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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

The pattern of recruitment comparing left/right motions was symmetrical.

Activities of Daily Living

1. Lack of flexion relaxation would make all activities requiring bending difficult and painful.

2. Aberrant motor recruitment patterns in lateral flexion impact ability to bend may make difficult being able
to liftincluding in industrial, healthcare and childcare tasks.

3. Aberrant motor recruitment pattern in rotation would make driving difficult and possibly painful.

Clinical interpretation

The findings provide objective information about lumbar 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 Jil Tucci, BS, DC
Former NIH Principal Investigator Reviewing clinician
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