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A comparison of the Metrecom skeletal analysis
system vs plain film radiography in the measurement
of sacral base angle and lumbar lordosis
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Fifieen male subjects were examined by a computerized three
dimensional goniomerer known as the Memecom Skeleral
Analysis Svstem {Version |.1) and by lumbar radiographs.
Metrecom measurements of sacral base angle { Ferguson's
angle) and lumbar lordosis were compared 1o the same
measurements taken from lateral lumbar radiographs. Dara
was analyzed using Pearson correlation coefficients. The
Pearson correlation berween Metrecom and radiographic
sacral base angle vielded r = 236 and berween Merrecom and
radiographic lordosis angle was r = 519, Significant
differences berween radiographic sacral base angle vs
Metrecom and radiographic lumbar lordosis angle vs
Merrecom were found. This study suggests that the Metrecom
Skeletal Analvsis Svstem (Version [, 1} has a weak associarion
with plain film radiography in the measuremeny of sacral base
and lumbar lordosis angle and that there is a staristically
significant difference berween the Metrecom and radiographic
measures, as evaluated in the experiment.

(JCCA 1992; 36(3):156-160)

KEY wWoORDS: Metrecom, lumbar lordosis. Ferguson’s angle,
elecrogoniometer, posture, chiropractic.

Quinze sujets mdles ont eré examines a l'aide d'un goniomeétre a
trois dimensions électronique connu sous le nom de Merrecom
Skeleral Analvsis System (Version [ ] ) et par des radiogrammes
lombaires. Les mesures Memrecom de ['angle de base sacrée
iangle de Ferguson) et 4" une lordose lombaire ont été
comparées aux mémes mesures prises d partir de radiogrammes
lombaires latérawx. Les données ont é1¢ analvsées en unlisan:
les coefficients de corrélation de Pearson. La corrélation de
FPearson entre le Metrecom er Uangle de base sacree
radiographigue érair de r = 0,236 et celle entre le Metrecom et
les angles de lordose radiographigues étairde r = 0,519, Des
différences significatives ont é1é observées entre ['angle de base
sacrée radiographique par rapport d celui du Metrecom er
l'angle de lordose lombaire radiographigue par rapport a celui
du Merrecom, Certe érude suggére gu'il existe une faible
relation entre le Metrecom Skeleral Analvsis System (Version
1.1} et la radiographie standard de la mesure de 'angle de la
base sacrée et de la lordose lombaire, et gu'il existe une
différence statistiquement significarive entre les mesures avec le
Metrecom et la radiographie. comme il a été évalué dans
lexperience.

(JCCA 1992: 36(3):156-160)

MOTs CLES : Metrecom, lordose lombaire, angle de Ferguson,
electrogoniomeétre, posture, chiropratique.

Introduction
Various designs of non-radiographic posture measuring meth-
ods and devices have been used both clinically and expeniment-
ally to assess spinal position and mechanics, These include the
plumbline analysis,!-* posturometer.' JPEI-METER..* thermo-
graphy,® photography.® goniometry®:® and the electrogonio-
meter.7-#

Recently a computerized electrogoniometer, known as the
Metrecom Spinal Analysis System (Version 1.1) (Faro Medical
Technologies Inc.. Montreal, Canada). was developed for
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clinical use. This device was designed to measure the osseous
spacial arrangement of the spine, pelvis, upper and lower limb
segments (Figure 1). Computer printouts produce a saginal and
frontal schematic image of the body part analyzed and indicate
ossecus displacement from the central plane including internal
and external rotaton, flexion. extension. and spinal curves
( Figure 2).

Plain film radiography is often used in the clinical investiga-
tion of lumbar associated spinal complaints.® Examination of
the upright lateral lumbar radiograph also yields certain mea-
surements, including the lumbar lordosis and the sacral base
i Ferguson’s) angle.

This study compared the Metrecom skeletal analysis system
to plain film radiography in the measurements of sacral base
angle and lumbar lordosis.
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. COMPLETE POSTURAL ANALYSIS

Figure 1 Metrecom skeletal analysis svstem composed of computer
and software program. stand and digitizing probe (inset photo)

Method

Fifteen male subjects with a mean age of 258 (SD = 6.3)
underwent spinal analysis using the Metrecom Skeletal Analy-
sis System (Version |, 1) and concurrent radiographic examina-
tion of the lumbar spine. One examiner. experienced in the use
of the Metrecom, examined each patient once.

Metrecom analysis was conducted according to the guide-
lines for skeletal analysis outlined in the Metrecom manual,
i Faro Laboratories, 1986.) Each subject was positioned upright
on a foot plate measuring 24" = 4", The x-ray bucky and
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Metrecom digitizing probe were positioned at 90 degrees to
each other. This was done o prevenl excessive movement
during both the radiographic and Metrecom evaluations. Radio-
graphs of the lumbar spine were taken using a 40" tube bucky
distance followed by Metrecom analysis without subject reposi-
tioning.

The spinal analvsis using the Metrecom was performed by
digitizing the following anatomical landmarks: the left posterior
iliac spine (P5IS), the right PSIS. the spinous process (SP) of
L5, and the SP C7. Upon prompting from the Metrecom pro-
gram, the digitizing probe was run from the SP C7 along each
SP to that of 54. The resultant input was then stored and angles
were computed via the Metrecom internal software program,

No restraining straps were used although a stabilizing arm
attached to the Mewecom stand was utilized in an effon w
prevent excessive subject sway. All Metrecom analysis and
radiographs were taken by one examiner.

Measurements for standing lumbar radiographs and sacral
base (Ferguson's) angle and lumbar lordotic angle were per-
formed according to protocol previously described by Yochum
and Rowe. '"

All Metrecom generated angular measurements were tabu-
lated in conjunction with data obtained from radiographic anal-
vsis. Pearson correlation coefficient and T-test analysis were
then calculated from all collected data. Metrecom values were
plotted vs radiographic values and differences were analvzed.

Results

Fifteen subjects were used to analyze the sacral base angle; but
only 14 were used for the lumbar lordosis reading. as one
subject was excluded because of an inadequate x-ray.

Lumbar radiographic analysis indicated the mean sacral base
angle to be 39 4 degrees (3D = §.2), whereas Metrecom anal-
ysis determined a mean value of 27.9 degrees (SD =10.3). The
mean lumbar lordotic measurement obtained by radiographic
analysis was 38 6 deerees (SD = 4 9) and Metrecom analysis
indicated a value of 19.6 degrees (5D = 8.3) for this parameter,
Figures 3 and 4 graphically display the radiographic versus
Metrecom angles for sacral base angles and the lumbar lordosis,
respectively.

Pearson correlation berween radiographic and Metrecom
sacral base angles and lumbar lordotic angles vielded the
following results. r = .236:1 = 519, respectively.

Paired sample T-tests on radiograph sacral base angles vs
Metrecom resulted in T = 3.96%: p < _001. Paired sample
T-tests of radiograph lumbar lordosis angles vs Metrecom re-
sultedin T = 20.574:p < .001.

Discussion

The observed radiographic sacral base angles and lumbar lordo-
s1s angles were representative of those found in the literature
where average sacral base angles range from 30 degrees 10 43
degrees'' and lumbar lordosis from 23 degrees to 68
degrees 12-13.1% Ag was observed in this sudy, such angles

157



A comparison

SAGITTAL(YZ) FRONTAL(YX) Cobh Angle Analysis
B | NANE:
= | DATE: @8-17-87
TINE: 17:07
SAGITTAL FLEXION 2
FRONTAL FLEXION @

FETEE)

| EXAMINER CODE: RG
(TEST NO.: 9

METRECOM SHELETAL AMALYSIS SYSTEM (C)198&, FARC

SIDE VIEW COBE AMGLE ANALYSIS TEST Mk

o

KYPHOSIS (T1/T12) 45 END-VERTEBRAE COBB ANGLE
LORDOSIS (L1/L5): 23 L4 /S 5
SACRAL BASE ANGLE: 32 .

/!

.'llr
FRONT VIEW
SACRAL ANGLE 0(POS. :RIGHT INF. ,NEG.:LEFT INF.)

Figure2 Sample Metrecom skeletal analysis printout showing sagittal and frontal spinal image. Sacral base angle and lumbar lordasis
are posted in table below sinal image,

158 The Journal of the CCA / Volume 36 No. 3 / September 1992



GP Cowherd, R Gringmurh and P Nolet

g 5007

o

&

=

=

@ B5 '

k. , :

f=2}

: -

i - -

& 370+

o

o :

®

%

o 305 —+ *

=

-'E- "

e . PEARSON CORRELATION r=0.236
> 2904

2 .l J. : ! :
= 6.0 14.2 22.4 30.6 38.8 47.0

Metrecom Sacral Base Angle (in degrees”)

@ 70 .

-

=0

4]

=

: -
= B5+
L,

W

o

=

o

- 60 2 ’

- -

]

0

E

o

o 557 ; . . ;

=

=R

-

o

S spd . PEARSON CORRELATION r=0.5189
=

c | | : : : 1

3 10 17 24 K| 38

The Journal of the CCA

Metrecom Lumbar Lordosis (in degrees®)

Volume 36 No. 3 /1 September 1982

Figure 3

Flot showing
radiographic sacral
base angles vs sacral
base angles for each
subject.

Figure 4

Plot showing
radiographic lumbar
lordosis angles vs
Metrecom lumbar
lordosis angles for
each subject.



A comparison

tended to be greater with the subject assuming an upright
posture. '2

Results of this study indicated that the relationship between
radiographic and Metrecom measured sacral base angles is
weak (r = .236). The relationship between the radiographic
analysis of the lordosis and the Metrecom measured lumbar
lordosis was moderate (r = .519). This is seen in Figure 3 and 4,
where the plots reflect the lack of a linear relationship between
the measures.

Paired T-test analysis indicated a significant difference be-
rween Metrecom and radiographic measurements for both sacral
base and lumbar lordotic angles. This finding supports the
notion that the angles derived by the Metrecom and radiographs
are not the same, reinforcing the weak relationship between the
two methods.

Faro Technologies claim an inherent error variability in the
order of 5% for the Metrecom analyzer. Vanations observed
between radiographs and Metrecom measures in the present
study were determined to be greater than the = 5% indicated by
the manufacturer. Subsequent to consultation with the manu-
facturer, it was discovered that Metrecom Version 1.1 emplovs
a different method of calculating sacral base angle than the
accepted standard radiographic measurement of sacral base
angle as outlined. ' (Personal communication with Faro Tech-
nologies, October 1990.) Therefore, whether the Metrecom
angle 15 an accurate approximation of the sacral base angle as
outlined by Ferguson, may now be considerad to be a matter of
dispute. We suggest that such inconsistency may well serve to
explain the large discrepancy demonstrated by our findings.
Further. it was noted that when conducting Metrecom analysis.
should the digitizing probe be lifted prior to conclusion. wide
vanations in sacral base angle measurements may result.
i{Personal communication with Faro Technologies. October
1990.)

Previously, Metrecom utilizaton indicated that correlation
coefficients for inter-examiner values were above r = 9 and all
p values less than .001."® Unfortunately. this study could not
confirm this value, as multple readings were not performed.

Similarly, Metrecom measurement of lumbar lordosis is cal-
culated differently than standard radiographic lumbar lordosis
measurement technigues. Metrecom instrumentation measures
the sum of the angles berween the five idealized lumbar verte-
brae generated by the computer. Such angles are determined by
a line running through the central body of the vertebrae and not
ar the exweme superior and inferior vertebral endplates,
(Personal communication with Faro Technologies, October
1990.) Radiographically lumbar lordosis measurements are de-
rived from the angle formed from the perpendiculars to the line
parallel to the superior endplate of the first lumbar vertebrae and
inferior endplate of the fifth lumbar vertebrae !?

With differences in angle calculations, questions may arise as
to whether sacral base angles and lumbar lordosis angles pro-
duced by the Metrecom skeletal analysis are in fact the same as
those traditionally measured on plain film radiographs.
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Conclusion

This study indicates a weak relationship between Metrecom
sacral base angles and radiographic sacral base angles. when the
software version 1.1 is employed. A moderate relationship
between Metrecom lumbar lordosis and radiographic lumbar
lordosis was noted. T-tests revealed that there is a statistically
significant difference between the Metrecom and radiographic
values for both sacral base and lumbar lordosis angles.
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