BIOKINEMETRICS

ALIGNING HEALTHCARE AND TECHNOLOGY

Vertebral Translations

The Translation is for the Flexion/Extension views. On the images the translation measure
appears in red.

When you create the AOMSI report you can add Relative and or Linear Translations —
depending upon what Edition you are reporting.

Reference Figure B and C Translation Calculation Method for the difference between the
Relative and Linear Translations.



Figure B: Relative Translation Calculation Method

Figure B shows the location of the lines to be drawn. A dot is placed af the posterior superior corner of
fhe lower vertebra, and a separate dotf is placed at the posterior-inferior corner of the upper vertebra.
The distance (A) is measured as illustrated by Figure B, using two parallel lines. The A-P sagittal plane
diameter is measured at the mid-level of the superior vertebral body (B). Distance A is then compared
fo distance B; by the following formula: Relative Translation is a % thaf equals 100 times measured
franslation (A) divided by the measured superior mid-vertebral body diamefer (B), then, the percenfage
is defermined for comparison to the cervical spine relative transiation threshold walue for AOMS!
(=20%). Relative Translation Measurements are obtained in fexion and separately in extension.3-8 The
patient's measurements and calculations are compiled in the Relative Translafion Measurements table.

Figure C: Linear Translation Calculation Method

The method for measuring linear translation is fo measure distance A as shown in Figurs C, which is
the same as the Relative Translafion measurement for determining the distance A. On the patient's
radiographs of the cervical spine motion segments, a dot is placed at the posterior superior corner of
the lower vertebra, and a separate dof is placed at the posterior-inferior corner of the upper vertebra.
The distance (A) is measured as illustrated by Figure C, using fwo parallel lines. Measurements are
obtained in flexion and separately in extension.3.56 The pafient's motion segment measurements are
displayed in the Linear Translation Measurements fable.

Examples of the Findings:

Discussion of Findings:

The patient’s relative translation measurements on the Flexion view do not exceed the threshold measurements for a ratable finding for A0MSI
based on the AMA GuidesE'E. The measurements for relative translation on the Flexion view wera within the normal range.

The patient's relative translation measurements on the Extension view do not exceed the threshold measurements for 3 ratsble finding for
AOME] based on the AMA GuidesE'S, However, the motion segments C3-C4, C4-C5 and C5-C8 measurements are significantly out of the
normal range, are indicative of imegular maotion and demonstrate some evidence of ligament injury for relative translation on the Extension view
with an A0MS| measurement of 14.9%, 10.4% and 11.4% respectivaly * 15

Discussion of Findings:

The patient's linear transiation measuremnents on the Flexion view do not exceed the threshold measurements for a ratable finding for AOMSI
based on the AMA Guides® 5th Edifion’ 5. However, the mofion segments C3-C4, C4-C5 and $5-C7 measurements are indicative of ligament
injury for linear translation on the Flexdon view with an AQMS| measurement of 2.1 mm, 1.3 mm and 1.3 mm respectively ™15

The patient's linear translation measurements on the Extension view do exceed the threshold measurements for a ratable finding for AOMSI
based on the AMA Guides® Sth Edition’35 The motion segment C3-C4 is ratable for Enear franslation on the Extension view with a
measurement of 4.3 mm.




Cervical Spine Relative Translation (Flexion / Extension)

Clinical Relevance of Measurements & Analysis

Relative Translation messurements are used in diagnosing Alteration Of Motion Segment Integrity (AOMSI). An AOMSI diagnosis, indicating
significant permanent ligament injury and alteration of motion of the cervical spine, qualifies the patient for a permanent inmpairrment rating if the
relative translation excesds 20% with confirmation of clinical comrelation and MMI established. The measurements in this section were obtained
from the patient’s cervical flexion and extension radicgraphic views in accordance with the relative translation methodologies described in the
scientific literature and AMA Guides. 1€ This method, standardized in the AMA Guides, 1 is considered the most scientific method of measuring
tramslation utilized to detect ligament damage and instability with alteration of motion from cervical spine injury to determine cenical spine
permanent impaiment. >&
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C4-C5 1.3 posierior 20.5 4.4 C4-C5 3.0 poslesior 28.8 104
C5-CH 0.2 posierior 282 a7 C5-CH 3.4 poslerior 288 114
CE-C7 1.3 posierior 208 4.4 CE-C7 0.7 posiesior 28.4 25

The fabies sbove quaniy Cenics! SpiNe MoNon Segment relalive Fansision MESsUrements in Mewan and separalely in exfension. Alesafion Of
Motion Ssgment infegrily (ACWMS] 15 diagnosed when there is more (han 20% relative rensiation, anteroryy OF posferiony, on fexon OF exfansion
rediographs. (AMA Guides 1) Liessurements excesding the 20% ACQIHS! freshold deferminafion are boiced In the fahies above. The Reisthe
Transiation Cakauiston Wefhod [s cescrbed in Figure 5. When reisthve ransistian [s grealer than 20%, then ACISY is present and the panient quaiifes
for 3 pemmanent Impskment fafing due fo permanent demage to fhe cervicsl spine Igements and alerstion of mobion St that respective mabion
segment.™ The Impressions and aiscUsson Oon page 1 of s radology ACMSI repart describe the sgniicance of e messuements and
calolistans.

Figure B: Relative Translation Calculation Method

Figure B shows the icstan of the Mnes to be drawn. A oof is pieced af the posfenor SUPEror comer of
thee iower vertehrs, and 3 SEparsde oo is pleced af the posterar-inferior CoMmer af the UppPer verfabrs.
The disfance (A) is measwed 55 Mustraled by Figure B, using two parsie! dnes. The A-F sagifal pane
dameter s messured af the mic-ievel of the superior vertetral body (B]. Dislsnce A [s then compared
to distsnce B; by the foliowing formwa: Relatve Transiation [s 5 % 08t equals 100 tmes messued
transistion (A) dvided by the messured superior mid-verebal body dlameter (B); then, the percenisge
— is determined for companison fo the cenical spine relative transiabon theeshold valie for AOMS]
#2205 odnimriatrizs, o (=20%). Relanve Transiation Measuremants are ohfained i Nexion and separatedy In exfension > The
pstient's messurements and Caicwanions are complied i the Relsthve Transkabion Measwements fshie.




Cervical Spine Linear Translation (Flexion / Extension)

Clinical Relevance of Measurements & Analysis

Radiographic Linear Translation measurementis can be used in diagnosing Alteration Of Motion Segment Integrity (AOMSI). Radicgraphic
Linear Translation is an alternate method of calculating Translation to determine if A0OMSI is present as described in the Fifth Edition (Errata) of
the AMA Guides 1356 An A0OMSI| diagnosis. indicating significant permanent ligament injury and alteration of motion of the cendical spine,
qualifies the patient for a permanent impairment rating if the linear franslation exceeds 3.5 mm at a motion segment with confimnation of clinical
comelation and MMI established. The measurements in this section were obtzined from the patient's cervical flesdon and extension radiographic

views in accordance with the linear franslation methodologies described in the AMA Guides %

Flexion Extension

Limear Translation Measurements

Motion Segment Flexion Translation (A) (mm) Extension Translation (A) (mm)

C2-03 0.8 anlenor 0.8 postenor
CHCd 2.1 pasteriar 4.3 posterior
C4-C5 1.3 posienor 3.0 postenor
C5-CE 0.2 postenor 3.4 postenor
CE-CT 1.3 posienor 0.7 postenor

The Linear Transalion messwements for itvs palient’s fiexion and extenson views are dispisyed in e above fabke for e cenvical
spine motion segments. I 8 inear threshoid measurement of = 3.5mm s prasent, fhen 3 dlagnos’s of ACWE] s prasent. i ACIIST is
prasent, [ Is boded in the table above af e Mvowed motion segment A dlagnosis of AQIS! qualies the patient for a permanent
impakment rating, with confirmalion of cinical comelation and WM, according to fhe Sih Eoifion of e AMA Guides, DRE Cervical
Category IV, Sechion 15,072 AQMSI presance provides evidence of fgameant damage from injury and parmanent aharation of mofion
al e respeciive mofion ssgment The Impressions and dlscussion on page 7 of this radioiogy ACMSE] report describe fhe
signmcance of e medswements and Caicwanions. Acdtionsily, the medical ersture™™ has pubWshed that dnear ransiation
measwemeants that are greater than 1.7 mm but bedow the ACLST Hreshold of 3.5mm, demonsiraias evidence of igament damage
from Mjury and sWeration of motion af ihe modlon segment, buf not severs erough i be rafabie by the AMA Giides.

Figure C: Linear Translation Calculation Method

The method for measuring Mnear ransistion /s [0 messwe ovstance A &5 shown i1 Figuve C, wivch Is
the same 25 e Relafve Transalion measwrement for determiing the ovsfance A On the patient’s
radiographs of the cenvical spine motion segmenis, 8 dot Is placed &t the posfenior superior comer of
the iower vertehrs, and a separsie 0of /s Maced al the posterar-ferior Cormer of the Laper verfebrs.
The disfance (A) is measured as Mustrated by Figure C, usng two parsiel ines. Measweamens sre
obiained in fiexion and separsiely In exfension.2*F The patfenfs motion segmenl measwemanis sre
dispisyed ki the Linesr Transkation Messwemants fabie.
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