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A PELVIC ANATOMICAL COORDINATE SYSTEM

A. J. Padgaonkar, k. W. Kricogor o T ol [FORN  (R
Riomechanics Research Center
Wayne State University
Detroit, Michiqgan 48202

At the second aﬁnual meeting of the Ad Hoc Committee the guidelines
were proposed for the establishment of anthropometric landmarks and of
anatomical ly-based body-fixed coordinate systems for various body segments (1).
In particular, the head and the first thoracic vertebral coordinate systems
were illustrated. As a continuation of this effort, consideration was aiven
to the pelvic anatomical coordinate system,

In its second report, the Ad Hoc Committee to quablfsh Guidelines for
Comparision of Human and Human Analog Biomechanical Data, a pelvic coordinate
system was proposed as follows:

A plane can be defined by the right and left anterior superior iliac
spine and the mid-point of +he upper edge of the subic symphysis. The c-igin
is located in this plane at the mid-point of the iine joining the ~ight and
left arterior superior iliac spine. The first axis (+X) is normal to tha plane
of the triangle which is closest to the anterior direction. The sacond ixis
(+Y) is to the left aloﬁq the line ﬁﬁnnec?inq the anterior superio: ilia:
spines. The third axis (+7) is at right angles to the other two wiich i,
closest to the superior direction.

This coordinate system is shown in Fiqure | and the landmarks are i Jen-
tified by black circufar rinas in the x-ray shown in Figure 2. In a normal
pelvis the Z-axis will coincide with a line Joining the mid-point of the upper
edge o1 the pubic symphysis and the origin. The advantage of this coordinate

system is tvofold. First of all, the proposed landmarks are easy to locate
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either by palpation or by s—rav. Sacon’h o Auchordiinate avateon can br do-

firea for either the seated or standing nosition. Alfhouad this coorcinate
system was not used directly, the selacted reference points have been sal-

pated o define pelvic orientation of human volunteer subjects. (2).

This coordinate system has also Leen used successfully on cadavers.
Ficure 2 shows an anterior-posterior view of the lower torso of one of the
cacavers. It is also identified in Fiqure 3, which is a lateral view.
Ficure 4 shows a superior-inferior visw. The circles in the fiqures iden-
ti'y the landmarks necessary for the construction of the coordinate system.

It is important to point out that x-rav anthropometry is subject to
serious parzllax errors. An off-center beam can cause an inaccuracy in the
location of the oriqin; This is demonstrated in Fiqures 5 and 6 which show
x=rays of a circular cylindrical tube for a centered and an off-center beam
re-pectively. The potential for error is obvious. Furthermore, Figure 7
shews the affect of misalignment of the neam with respect to the coordinate
plane., This x-ray was taken with an oblique x-1ay becam,

The use of x=ray anthropometry in the pelvic area may not be feasible
when human volunteers are involved, particularly female velunteers. Thus,
the abilitv to determine the landmarks by palpation and the availability of
equipment tc locate them in three-dimensional space (2) are important aspects
thet shoul! Le considercd when pelvic anatomical coordinate systems are to

setup.

s
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In conclusion, the proposed quidelines for Fhe cotablicohment of a polvie
anatomical coordinate systom were successful ly leslod an cadavariec subject.
nore of the pitfalls in the determination of the oriain of. the conrdinate

syaten were Jiscussed.
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Fig. % Y-ray of a (ylindrical
- X=-ray Bean wa<s Centors




Fig. 6 X-ray of a Cylindrical Tube
- X-ray Beam was
off-Center
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