

FUNCTIONAL PERFORMANCE ANALYSIS  



Patient:	Barbara Catenacci				Date :		June 20, 1995



Site of Performance Analysis:  K.C., Point Pleasant, N.J.



Examiners:   Robert Wainwright, P.T.



Referring Physician:    Ocean County Department of Insurance and Risk Management



Diagnosis:  [as per referring physician's prescription]





Goals of Functinal Performance Analysis:

To Ascertain the presence of movement dysfunction.

If movement dysfunction is detected, ascertain its’ relation to the diagnosis.

If movement dysfunction is detected, differentiate origin as per:

Reproducible mechanical pathology component.

Reproducible pain component.

Reproducible neurogenic component.

If not 1,2,or 3, than probable psychogenic, symptom magnification component.





A. Kinematic Assessment [motion analysis of the kinetic chain]:



Kinematic Gait Results- Summary: 

[Kinematic data exhibited the following:]

Results are unremarkable. 

The patient exhibited good left to right symmetry, normal range of motion, velocity and acceleration patterns, for all extremities examined.   [Refer to Data Summary Table and Graphs 1-12]



Lift Task Analysis [NIOSH]- Results Summary:

The patient is noted to have good biomechanical lift technique and all joint moment values fall within the acceptable limits of NIOSH standards.[ Refer to NIOSH Results]



B. Kinetic Assessment [force analysis]:



Balance Platform Analysis and Posturogram-  Results Summary:

Patient exhibited acceptable total travel path distances [inches] for the following:

1. Eyes open, two foot balance:	Total Travel Distance= 11.7

2. Eyes closed, two foot balance:	Total Travel Distance=16.3

3. Eyes open, right foot only:		Total Travel Distance=49.9

4. Eyes open, left foot only:		Total Travel Distance=54



Ground Reaction Forces For Gait- Results Summary:

Analysis of multiple trials of the  right foot, stance phase suggests:

A good forward translation with proper heel toe rocking action.

An acceptable supination\ pronation shear force translation.

An accepetable and balanced posterior to anterior push-off.

A normal loading response.  [Refer to Force Plate Graphs]



Analysis of multiple trials of the  left foot, stance phase suggests:

A good forward translation with proper heel toe rocking action.

An acceptable supination\ pronation shear force translation.

An accepetable and balanced posterior to anterior push-off.

A normal loading response.  [Refer to Force Plate Graphs]







Ground Reaction Forces During Lift Task -Results Summary:

	Analysis of multiple trials of lift task analysis for biomechanical balance suggests:

A well balanced, symmetrical right to left weight distribution during descent.

A well balanced, symmetrical right to left weight distribution during ascent with a load.

A biomechanically acceptable anterior to posterior weight shift during ascent with a load.



C. Dynamic Surface EMG- Results Summary



EMG During Gait:  

EMG data exhibited normal symmetry and timing, left to right side.

Power spectral analysis was unremarkable. 

Fatigue power spectral analysis was unremarkable.   [ Refer to Raw EMG Graphs]



EMG During Lift:  

EMG data exhibited normal symmetry and timing, left to right side.

Power spectral analysis was unremarkable. 

Fatigue power spectral analysis was unremarkable.   [ Refer to Raw EMG Graphs]

�



Comments:



A. Kinematic Assessment: All Kinematic test data examined and summarized above, are within acceptable normal limits and exhibited symmetry, left extremities to right extremities.





B. Kinetic Assessment: All Kinetic test data examined and summarized above, are within acceptable normal limits and exhibited symmetry, left extremities to right extremities.





C. EMG: All EMG test data examined and summarized above, are within acceptable normal limits and exhibited symmetry, left extremities to right extremities.



Impression: 



Based on the test data result summaries within this report and with regard to the referring physician's medical diagnosis for this patient:  



Recommendations:



.





_________________________________

Fadi J. Bejjani, M.D.



________________________________

Robert W. Wainwright, P.T.



�DATA SUMMARY TABLE





SPATIAL AND TEMPORAL GAIT PARAMETERS:���������������Men��Women���Patient���Differential %�����Mean�SD�Mean�SD��   R�   L��   R to L�   L to R��GAIT VELOCITY: [IN/SEC.]��31-53��24-49���46.1 ������CADENCE: [Step/Min]��111.0 �10.0 �117.0 �11.7 ��117 ������STEP LENGTH: [In.]��29.0 �3.5 �25.0 �2.6 ��22.4 �23.1 ��97%�103%��STRIDE LENGTH: [In.]��58.0 �5.0 ����47.7 ������STEP WIDTH: [In.]��    3.4 - 4 �����5.5 �������������������STANCE PHASE: [Sec.]��0.65 �0.07 ����0.63 �0.60 �����SWING PHASE: [Sec.]��0.41 �0.04 ����0.40 �0.40 ������������������DB. LIMB SUP.: [Sec.]��0.12 �0.03 ����0.08 �������������������CYCLE TIME:��1.03 �0.01 ����1.03 �1 ������������������% OF PHASE:�������������     STANCE PHASE:��60%�4.0 ����61%�60%������������������     SWING PHASE:��40%�4.0 ����39%�40%������������������______________________________________________________________________________________________________________�������������KINEMATIC PARAMETERS�������������[NOTE: Mean is listed if available.]��������������������������DISPLACEMENT= Joint angular displacement in degrees.��������������������������DATA:��MEAN�SD����PATIENT���DIFFERENTIAL %����������   R�   L��   R�   L��C.G.:�������������     VERTICAL:�������0.2 ������     LATERAL:�������0.4 �������������������TRUNCAL ROTATION:��8.9 �2.6 ����10.2 ������SHDR. ROTATION:�������9.7 �������������������HIP:�������������     FLEX/EXT:��41 �����31.6 �32.5 ��97%�103%��     AB/AD:��9 �����6.9 �6.8 ��102%�98%��     IR/OR:��12 �����5.6 �5.0 ��111%�90%���������������KNEE FLEX/EXT:��50-65�����44.9 �38.1 ��118%�85%���������������ANKLE:�������������     FLEX/EXT:��25-30�����61.1 �64.9 ��94%�106%��     INV/EV:�������24.6 �15.9 ��155%�65%���������������SHOULDER:��30 �����10.5 �35.9 ��29%�343%��

� EMBED Word.Picture.6  ���

Figure � SEQ Figure \* ARABIC �1�





� EMBED Word.Picture.6  ���

Figure � SEQ Figure \* ARABIC �2�



� EMBED Word.Picture.6  ���Figure � SEQ Figure \* ARABIC �3�

�

� EMBED Word.Picture.6  ���

Figure � SEQ Figure \* ARABIC �4�



� EMBED Word.Picture.6  ���

Figure � SEQ Figure \* ARABIC �5�

� EMBED Word.Picture.6  ���

Figure � SEQ Figure \* ARABIC �6�



� EMBED Word.Picture.6  ���

Figure � SEQ Figure \* ARABIC �7�



� EMBED Word.Picture.6  ���Figure � SEQ Figure \* ARABIC �8�

� EMBED Word.Picture.6  ���

Figure � SEQ Figure \* ARABIC �9�



�

� EMBED Word.Picture.6  ���

Figure � SEQ Figure \* ARABIC �10�





































� EMBED Word.Picture.6  ���Figure � SEQ Figure \* ARABIC �11�

� EMBED Word.Picture.6  ���

Figure � SEQ Figure \* ARABIC �12�

�THE FOLLOWING TERMS ARE INCLUDED FOR CONVENIENCE OF THE READER



TERMS:



GAIT-DEFINITION: For the purpose of this analysis, gait shall be defined as follows: the manner of moving the body from one place to another by alternately and repetitively changing the location of the feet, with the condition that at least one foot is in contact with the walking surface.  



FORWARD-WALKING VELOCITY: the rate of linear forward motion of the body.



GAIT CYCLE: the interval between successive ipsilateral foot contact on the walking surface (two succeeding steps).



CYCLE TIME: the elapsed time during an entire gait cycle.



STANCE TIME: during one gait cycle, the elapsed time that one foot is in contact with the walking surface.



SWING TIME: during one gait cycle, the elapsed time that one foot is not in contact with the walking surface.



DOUBLE STANCE TIME: during one gait cycle, the sum of the time both feet are concurrently in contact with the walking surface. 



STEP TIME: the elapsed time between consecutive walking surface contacts by opposite feet.  In one gait cycle there are two step times, designated R-L and L-R.



STRIDE LENGTH: in the line of walking progression, the linear distance between two consecutive ipsilateral foot 

contacts on the walking surface.



STEP LENGTH: in the line of walking progression, the linear distance between two consecutive contralateral foot contacts with the walking surface.  For one gait cycle, there are two step lengths, designated R-L  and L-R.



FOOT ANGLE: the angle bounded by the line of walking progression and a line representing the long axis of the foot while in the gait cycle.



CADENCE: the number of strides or steps \ unit of time.



STEP WIDTH: relative to the line of walking progression, the perpendicular distance between consecutive mid-heel placement locations.



SWING\STANCE RATIO: swing time divided by the stance time.



INDICES OF SYMMETRY: using selected aforementioned temporal and distance factors, mathematically derived quotients obtained by dividing a measurement associated with one side of the body and measurement for the same variable associated with the other side of the body, e.g., swing time ratio L-R, step length ratio L-R \ R-L.



KINEMATICS: Kinematic studies concern movement of the body, of a body segment or between body segments in different planes.  Motion analysis is the appropriate technique for determining what the subject is doing.



CENTER OF GRAVITY (CG): The center of gravity is that point on or near a body at which the entire weight of the body may be assumed to be concentrated.



DISPLACEMENT: The measure of distance describing the linear (motion in space) or the rotational (motion about an axis), commonly referred to as Range Of Motion (ROM).



VELOCITY: Velocity values (speed), refer to linear velocity (velocity in space, along as specific coordinate) or angular velocity (velocity of a specific joint motion around its end point).



ACCELERATION: Acceleration values (time of increase-decrease of velocity) refer to linear acceleration (acceleration along a specific coordinate) or angular (acceleration of a specific joint motion around its end point).



FORCE: Force values refer to the force magnitude component of specific joints.  In kinematic analysis, this is a mathematically calculated value.  In Force Plate or other kinetic analog measurement instruments, it is a directly quantified value.



ENERGY: Energy values refer to the calculated kinetic energy of a body segment, either linearly (through space, along a specific coordinate or combination of coordinates) or rotationally, (due to the rotation of a body segment about its center of mass). 





TEST PROTOCOL AND PROCEDURE



Equipment Utilized For The Performance Analysis:



	1. Ariel Performance Analysis System



	2. AMTI or Kistler Force Plate and Electronic Amplifier System



	3. Motion Control Surface EMG Electrodes



	

Pre-test Interview:



Prior to test procedure application, relative patient history documents, as available, were examined.  A verbal patient history was taken or updated, as needed.



The testing protocol/ procedure was thoroughly explained to the patient, with emphasis on what was expected from the patient.  At the conclusion of the test protocol/ procedure explanation, the patient was asked if the explanation was understood and if the patient had any further questions.  If none were asked, the testing procedure was initiated.



Test Procedures/ Protocol:



1. Kinematic and Kinetic Analysis Of Walking Gait- The patient was than asked to complete 	several walking trials through a pre- calibrated video field.  Video camera were positioned at angles 45 degrees from the forward transgression line of gait.  The walking gait trials were filmed simultaneously with the analog collection of raw EMG data (three strides are recorded and three full strides are analyzed),including EMG, collected simultaneously. (5 seconds collection of raw data at a frequency of 1000 samples/sec.) utilizing the Ariel  Performance Analysis System.  EMG surface electrodes were attached to the  patient's prepared skin, with elastic adhesive tape. Electrode Placement selection sites are decided with consideration for the diagnosis, patient complaints, and physician prescribed goals of the test. The patient is than asked to complete 3-5 gait trials, per each extremity, over the embedded force plate.  Three Dimensional Ground Reaction Force data and EMG data is collected and saved for consistency, reproducibility and analysis of single extremity stance phase forces.



 2. Balance Analysis -Center Of Pressure method (COP) utilizing the  Force Plate Ariel 	Performance 	Analysis System.  The Patient is asked to stand with eyes open, eyes closed, single right extremity 	and single left extremity.   Data is collected and compared for straight balance, 	proprioceptive input of 	balance, and single extremity symmetry.



3. Lift Task Analysis-  The patient is positioned within the calibrated video field on the force plate and 	 	applied to NIOSH standards for work capability, when appropriate.  Further analysis of ground reaction 	forces in three planes of motion, are analyzed for balance lifting symmetry,  while the patient is 	performing the interfaced with NIOSH data, is used for the final analysis of this data.



Information on scientific methodology and a complete bibliography of this technology, can be obtained by calling or writing to Kinematic Consultants, at our Brick, New Jersey Headquarters.
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