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ABSTRACT: Biplane roentgenography, axial roent-
genography, and fluoroscopy are the usual roentgeno-
graphic methods of measuring femoral anteversion.
These methods use a strict geometrical definition of an-
eversion. The computerized tomography method of
measuring anteversion that was developed recently, and
is now widely used, does not adhere to the accepted
definition of anteversion and has not been tested for
sccuracy in a large series. In the present study, the
widely used computerized-tomography method of mea-
suring anteversion was tested on thirty-two femoral spec-
imens. With that method, anteversion was consistently
underestimated by an average of 10 degrees compared
with direct measurements and was reproducible only to
within = 3.6 degrees. Therefore, a new method of mea-
suring anteversion using computerized tomography was
developed. It was shown to be accurate to =1 degree,
as tested on the same specimens.

This study demonstrated geometrically why the cur-
rently practiced computerized-tomography method of
selecting the points that are used to define the axis of
the femoral neck is not consistent with geometrical def-
Initions of anteversion. A more accurate method for both
defining the axis of the femoral neck and measuring
femoral anteversion is described and recommended for
clinical use.

~ The measurement of femoral anteversion 1s Hmportant
In the diagnosis and selection of patients for derotational
Osteotomy. In the past, femoral anteversion has been mea-
Sured by roentgenography® '™ or fluoroscopy'™.

~ Recently, methods that use cross-sectional computer-
|?-Ed-tnnlt‘-1imhh}" images to measure anteversion directly
hﬂ‘r-'f: been developed™, However, there is no documen-
@lon of the technique's accuracy. The present study was
performed 10 provide that documentation. A new method
of Measuring femoral anteversion using computerized to-
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mography was developed: it is more accurate and is based
on a strict geometrical reconstruction of the angle of ante-
Version.,

Theoretical Considerations

The geometry of the femur and the definition of temoral
anteversion were described in detail by Billing in 1954, We
used his geometrical constructions, as follows. The long
axis of the femur is the line defined by two points: the center
of the knee (the centroid of the distal femoral metaphysis
on a cross section through the femoral condyles), K, and
the center of the base of the femoral neck (the centroid of
the femoral diaphysis on a cross section through the base
ol the femoral neck), O (Fig. 1). The axis of the femoral
neck is the line defined by two points: the center of the
femoral head, H, and the center of the base of the femoral
neck, O. The plane of anteversion is the plane that contains
both the long axis of the femur and the axis of the femoral
neck. The condylar axis is the line that is parallel to the
posterior aspects of the femoral condyles and passes through
the center ol the knee, K. The condylar plane contains both
the long axis of the femur and the condylar axis. The angle
of anteversion is the angle in the transverse plane between
the plane of anteversion and the condylar plane.

All of the classic methods of measuring anteversion
before the advent of computerized tomography were based
on the definitions just described. However, while the def-
inition is theoretically sound" =40
the points, lines, and planes using roentgenography and
fluoroscopy may vary with the expertise of the radiologist
and the radiologic technician and with the cooperation and
physical limitations of the patient.

In previously described computerized-tomography
techniques, the angle of anteversion was the angle between
the condylar axis, defined by a transverse image through
the distal part of the femur, and an approximation of the
axis of the femoral neck as determined on a single image
that was made somewhere along the femoral neck™" (Fig.
2). Since a single image of the femoral neck in the transverse
plane is a two-dimensional transverse cross section, theo-
retically it should not be used to determine the three-di-
mensional axis of the femoral neck that ordinarily passes
obliquely through this transverse section (Fig. 3).

The fundamental problem with the current method of

measuring the angle of anteversion using computerized to-
mography derives from the geometrical fact that the line

| | 6%

. the recordings of



1170 S. B. MURPHY ET AL.

that is used as the axis of the femoral neck is not the true to the most posterior aspect of the condyles: the angle
axis of the femoral neck. Therefore, the angle of anteversion  tween the two lines is bisected to give the condylar i 1
is not being measured. This problem is discussed in Part (Fig. 4-D). Each of these four methods yields g differ;s -
IA ofthis report. pair of points for defining the condylar axis and the ¢qp dy]:

FA

FNA

FiG. 1

The femoral axis (FA), the axis of the femoral neck (FNA), and the condylar axis (CA) form the three major reference axes of the femur. These
axes define two planes: the condylar plane (CP) and the plane of anteversion (AP). The angle of anteversion (8) is the angle 1n the transverse plang
between the plane of anteversion and the condylar plane. H = the center of the femoral head, O = the center of the base of the femoral neck, K=}
the center of the knee, L = the posterior aspect of the lateral condyle, and M = the posterior aspect of the medial condyle. (Adapted from Billing, § -
Lars: Roentgen Examination of the Proximal Femur End in Children and Adolescents. A Standardized Technique Also Suitable for Determinationof &
the Collum-, Anteversion-, and Epiphyseal Angles. A Study of Slipped Epiphysis and Coxa Plana. Acta Radiol., Supplementum 110, 1954.) o

Another problem is the determination of the condylar
plane. There are four computerized-tomography methods of
defining the condylar plane. All four methods use three

points to construct the plane. The methods agree in that a .

point on the long axis of the femur 1s used, but they differ P

in the two points that are used to define the condylar axis™. Fig. 2
In one method”, the condylar axis is defined as the line  yrent clinical method of determining anteversion using a single trans:  f -

between the two most posterior aspects of the femoral con-  verse computerized-tomography section through the femoral neck (method

: : : - D), similar to the methods described by Weiner et al. and by HernandeZ |
dyles (Fig. 4-A). (This method 1s the one that we ultimately et al. a, For transverse sections that include the femoral head, line AB 1

chose to use.) For another method, a line is drawn between  drawn from the apparent center of the femoral head to the middle of e - § |

: 8 15 - isthmus of the femoral neck. b, For transverse sections distal to the f*E_mD
the most medial and lateral points on the condyles” (F18.  peaq) line AB bisects the femoral neck, as it appears on cross section-

4-B). For a third method, two centroids of the condyles in

cross section are visually defined, and the line connecting

the centroids defines the condylar axis' (Fig. 4-C). The plane. Therefore, the angle of anteversion (the angle &
fourth method involves drawing two tangents, one to the tween the condylar plane and the anteversion plane) will
most anterior aspect of the femoral condyles and the other depend on the pair of poiwnts that 1s chosen.
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Methods
The first part of the present study was performed to

- fest the accuracy and reproducibility of defining the orien-
;atlon of the axis of the femoral neck by the computerized
- tomography method that currently is used clinically (method
3) The new method of determining the orientation of the
. axis of the femoral neck that we have designed (method II)
- was similarly tested. The second part of the study examined
thc accuracy and reproducibility of each of the four methods

'Df defining the condylar axis.

. Part IA: Measurement of the Axis

B B P i o s P i e iy k- bR e b~ Ll T - g %
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| of the Femoral Neck from Sections

First, method I, the currently practiced computerized-
tomography method, was tested by making measurements

- directly from sections of the femoral neck that simulated
- Computerized tomography images, and by comparing those

Mmeasurements with a reference plane. Each of twenty adult

+ lemora that were taken randomly from cadavera in the an-
- &omical laboratory was placed in a rectangular box-like

apparatus. The specimen was aligned so that the axis of the
femoral neck, and therefore the plane of anteversion, as
determined physically on the bone as a whole, was parallel
o the front and back of the apparatus’ . Each bone was then

- embedded in plaster in the chosen position.

Next, the proximal third of each femur was sectioned
ransversely, the cuts being made perpendicular to the axis
of the femoral shaft. Each cut was made at an interval equal
0 1 per cent of the length of the femur (every four to five
:‘;l:ll-lmeters). The sections that were obtained are analogous

ansverse computerized-tomography images. On each of
[h? ransverse sections, method I was used to determine the
g?entation qf the axis of the femoral n_eck, as depicte@ in

hgul:e 2. Since the plane of anteversion, as determined
gié;cally, was parallel to the side.s of- the plaster, any

Cnce between the calculated axis using method I and

© reference plane could easily be measured.
the For each.transverse section through thr;:. femoral neclf,
ahgular difference between the orientation of the axis

'p"a.-:.- VO
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FEMORAL NECK ONTO

FEMORAL ANTEVERSION 1171

SECTION OF
FEMORAL NECK THROUGH

TRANSVERSE PLANE

Fig. 3

" A, Projection of the neck of a right femur onto the transverse plane. B, Section of the femoral neck through the transverse plane. Only a projection
i, of the femoral neck onto the transverse plane may be used to define anteversion because potnts H, the center of the femoral head, and O, the center
- of the base of the femoral neck, have to be used to define the plane of anteversion. A single computerized-tomography image through the femoral neck
i the transverse plane may well pass through neither H nor O and therefore has little geometrical basis for defining anteversion. Line AB defines

-‘.-j-’;;;"_mcversiﬁn only if the femoral neck is perfectly cylindrical or if the neck-shaft angle 18 90 degrees.

of the femoral neck in the transverse plane as measured
using method I compared with the reference plane was cal-
culated. The difference between the axis determined by
method I and the reference plane was plotted as a function
of the longitudinal location of the transverse cut through the
femoral neck.

Because of the theoretical inaccuracies of method I, a
new method of defining the axis of the femoral neck using
computerized tomography (method II) was developed. This
method was specifically designed to adhere to Billing’s an-
atomical definitions and to remove any influence of the shape
of the femoral neck in cross section on the determination
of the axis of the femoral neck. Method II requires two
transverse computerized-tomography images, one at each
end of the femoral neck, to define the axis of the femoral
neck. One image is made through the femoral head to de-
termine point H, the center of the femoral head. A second
image is made through the base of the femoral neck to
determine point O, the origin of the femoral neck. We
defined point O as the centroid of the femoral diaphysis on
a cross section through the base of the femoral neck (Fig.
5). Measurements were made directly from sections that
simulated the two images. The difference between the ori-
entation of the axis of the femoral neck using method Il and
the reference plane was then plotted as a function of the
longitudinal location of those transverse cuts.

Part IB: Measurement of the Axis of the
Femoral Neck Using Computerized Tomography

Methods similar to those used in Part 1A were used on
twelve additional femora from human cadavera using com-
puterized tomography to determine the measurements rather
than measuring directly from sections. First, anteversion
was measured directly on the twelve femora by eight in-
dividuals according to Billing’s definitions, and the average
of the measurements was used as the reference angle of
anteversion. Each femur was then aligned in a General Elec-
tric 9800 scanner so that the long axis of the femur was
parallel to the long axis of the computerized tomography
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METHOD A

. METHOD B
Parallel to posterior peaks of
condyles Widest diameter
FIG. 4-A FiG. 4-B

Figs. 4-A through 4-D: The four computerized-tomography methods for determining the condylar axis. This axis plus a third point on the femory)
axis define the condylar plane (see text).

scanner and the condylar plane (as defined by the tabletop
method) (Fig. 4-A) was horizontal. The entire head and the
neck of each femur were then scanned in serial and contig-
uous three-milhmeter-thick sections.

T'o rminimmze error in determining the axis of the fem-
oral neck using both method I and method I, the data
obtained by computerized tomography were transferred via
magnetic tape to a VAX 11/780 computer (Digital Equip-
ment, Maynard, Massachusetts). This allowed magnified
computerized-tomography images to be displayed using a
Lexidata 3700 image processor (Billerica, Massachusetts).
Computer programs, which we wrote ourselves, were then —

used to draw lines over the computerized tomography im- METHOD C

ages. The observer could rotate and translate these lines into

position according to either method I or method II. The Area centers

angle of the line was then calculated by the computer. FIG. 4.C
Using this technique, anteversion was measured by Method C.

both method I and method I1, and the results were compared
with the reference angle of anteversion. As in Part IA of
this study, the measurements were made using both methods l

over several different levels to test the influence of the

location of the slice on the measurement. Finally, to evaluate

the reproducibility of each technique, five femora of ca-

davera were scanned five separate times each and were o
measured using both methods.

Part I: Measurement of the
Condylar Axis and Condylar Plane

Identification of the condylar plane is necessary for the
measurement of anteversion. The advent of computerized

tomography has resulted in four methods of defining the
condylarpaxis, as will be described. METHOD D
Method A, the classic tabletop method, defines the
condylar axis as the line between the two most posterior Bisector of angle between lines
aspects of the femoral condyles (Fig. 4-A). Method B, as connecting anterior and
described by Weiner et al., identifies the most medial and posterior peaks
lateral extremes of the condyles. A line between these two Fi6. 4-D
points defines the condylar axis. Method C visually defines Method D.
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Fig. §

Point O, the center of the base of the femoral neck, is defined as the
eentroid of a cross section of the femur at the base of the femoral neck.

the centroids of the medial and lateral condyles on cross
section. The line connecting the centroids defines the con-
dylar axis". Finally. using method D, as described by Her-
pandez et al., the axis *‘is determined by first drawing
tangents to the anterior (line a) and posterior (linc b) aspects
of the femoral condyles. A line is then drawn bisecting the
angle between the two lines."" This line represents the con-
dylar axis.

To investigate these methods of determining the con-
dylar axis, ten of the twelve femora from human cadavera
that were used in Part IB were scanned with the long axis
of the femur parallel to the long axis of a General Electric
9800 computerized-tomography scanner and with the pos-
lerior aspects of the medial and lateral femoral condyles
resting on a horizontal surface. The femoral condyles of
each femur were scanned in serial and contiguous three-
millimeter-thick sections. The data were transferred via
Magnetic tape to the VAX 11/780 computer and the images
were displayed on a Lexidata 3700 image-display system.
Computer-assisted techniques that can define points and
measure distances and angles were used to determine the
condylar axis by each of the four methods just described.
The measurements were made on each of the images through
the femora] condyles so that the influence of the location
EF the slice on cach of the methods could be evaluated.
F"‘“!i}"p 10 test reproducibility, the condylar axis was de-
l?““lﬂﬂd using each method on ten separate occasions on a
Single Computerized-tomography image through a bone.

Results
Pary 14

I CHEE:UTH-H:.M of .'.|mcvct'sinnlh}* m::lhn?d I, the mf.::hnld
Mation DI"L |i]l-l. Lflﬁum:. .Fﬁu“ﬁ.{m a consistent _umlcn:‘ﬂn-
rom 18 Ud;thiflfm.” (Fig. 6). The undcruﬁu!mlmn r;u?gr::.l
Ctions .uf [';lbll.jt.a tor measurements made _!rmn proximal
. ¢ femoral neck to 6.9 degrees for those made
““Tn;::::l ]";F_EI’.“IH"T“E mean was 13 L|CgI'EEIH of unf.h:r-
rough [he'ir‘dnlc.\.'t:.mun [fillp. 6). chru:acnlu}wu sections
(Fig. 7-B) i|;L[.]IIL.TIHI head (Fig. 7-A) and the femoral neck
ustrate the results.
Anteversion as determined by method 11 was under-
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estimated by an average of 3 degrees when the section that
was used to define point O, the origin of the femoral neck.
was 3 per cent proximal to the middle of the lesser tro-
chanter. Anteversion was underestimated by only 0.3 degree
when a section that was 3 per cent distal to the middle of
the lesser trochanter was used to determine point Q. The
mean error for all sections was 1.8 degrees less anteversion
than the direct measurement (Fig. 6). A representative sec-
tion through the femur at the base of the femoral neck
llustrates the results (Fig. 7-C).

Part IB

Measurements taken from twelve additional femora of

cadavera, using computerized tomography, demonstrated
similar findings. Method 1 resulted in an underestimation
of the degree of anteversion by a mean of 12 degrees when

proximal sections through the femoral neck were used. This

error decreased to 6 degrees when distal sections were used.
The average error was 9 degrees,

Anteversion as measured by method I1 was overesti-
mated by an average of only 0.32 degree on sections through
the base of the femoral neck that were made six millimeters
proximal to the mid-point of the lesser trochanter. The error
was even smaller in distal sections (Fig. 8). The mean error,
for all sections, was 0.1 degree more anteversion than the
reference angle (Fig. 8).

Reproducibility of the two methods was studied using
five specimens. Method I had a variance of 13 degrees and
a standard deviation of 3.6 degrees. Method 11 had a vari-
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OF TOTAL LENGTH OF FEMUR
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The differences between the reference angle of anteversion and the angles
of anteversion as measured by two computerized-tomography methods,
simulated by direct measurement from femoral sections of twenty bones
that were embedded in plaster and sectioned. The difference, or error, is
plotted as a function of the level of the cross section,
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ance of 0.4 degree and a standard deviation of 0.6 degy
Ce,

Part I

Method C (the centroid method) and method A (the
tabletop method) were the least influenced by Chﬂnging the
location of the image through the temoral condyles (F
9). The tabletop method (method A) was the most repye
ducible. with a standard deviation of 0.30 degree, Methogs
B, C, and D had standard deviations of 1.60 degrees, 1.7
degrees, and 0.40 degree, respectively.

mm BELOW CENTER OF FEMORAL HEAD

FiG. 7-A
Figs. 7-A, 7-B, and 7-C: Representative Cross sections through the o f? ? 1{2 li’ 1[8 2|1 2:4 |
temaral neck demonstrating the error in measuring anteversion using - 4 ' ¥ | | B
method 1. The photographs in Figs. 7-A, 7-B, and 7-C were of the same @ 2= 5
L] ) B CLINICAL ME I
bone. S l[-:ch 14 4 THOD
Fig. 7-A: Measurements from images through the proximal part of the g L ) i i A STUDY METHOD *
neck demonstrated the largest error. A single image through the proximal L 12 3
part of the neck makes the neck appear to be in neutral position even & x # 1
though the true plane of anteversion, as determined on the bone as a whole | £ 10T 1 . . T = 4
(R), 1s anteverted. @ I y. &
2 S %
F
Zwnw 67T == l
5 .
g : x O . JL
Py - - o Ww l
B a 58 oo I
ew ot ] TTTITL
- O
r < __2 ) = :
w W
> @
w A
E L Proximal Distal
™ —t— %
v < -6 -3 0 3 6 9 12
oL =
> mm ABOVE (-) AND BELOW CENTER OF

LESSER TROCHANTER

Fic. 7-B FiGg. 8

arts of the femoral neck also Angular difference between the reference angle of anteversion and the

angle of anteversion using the two computerized-tomography methodsin §
function of the levd §-

Images through the middle and distal p

show the neck to be in neutral position compared with the reference plane ) _
of anteversion (R). The error is typically less than for more proximal twelve bones. The difference, or error, is plotted as a

sections. These sections demonstrate that the method of measuring ante-  of the computerized tomography image.

version that is currently used clinically (method I) not only 1s Inaccurate,
but that the measurement is highly dependent on the level of cross section

through the femoral neck. ; :
Discussion

Precise measurement of femoral anteversion 1§ 1mpor
tant in the selection of patients for and preoperative planning
of derotational osteotomy of the femur. Technical difficok
ties and the lack of precision of earlier methods have led
to the use of computerized tomography to measuft ante §
version. However, there has not been a study On a larg §
series of bones that documented the reproducibility or &
curacy of the currently employed method of measuring fe™® ¢
oral anteversion using computerized tomography. E

Our study, using measurements made directly fro® ¢
sections of twenty femora and from computerized tomog" §
raphy images of twelve femora, demonstrated that mcﬂl’-"- %
I (the computerized tomography method that 1S widely U

underestimates anteversion by about 10 degrees 1 9

T
k' "I..ll."ﬁhr"'" By L .:!E:;'" Row- 10141

FIG. 7-C -

The section through the base of the femoral neck that we used to define Patlents. This error was greater tor images t_hmug hat wet B
point O. Point H is obtained by superimposing the location of the center  imal part of the femoral neck and less for images tha b '1
of the femoral head (determined from another section). Note that the line A T T od 1 may * 3
HO. determined using the proposed method (method II), is horizontal and made_farthu dlsm}ly' The m‘f_"C(’umCleS_ in meth he fort 5
agrees with the reference anteversion (R). explained by the fact that a single section through ¢

o8 &
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Summary of the influence of the location of the slice on the determination

of the condylar axis by four methods, The results are plotted in degrees

* of anteversion relative to the mean as determined by that method at all

levels studied. Methods A, C, and D resulted in consistent measurements

through the mid-portion of the femoral condyles. We chose the tabletop

method (method A) because of its simplicity and correlation with the
getermination of the condylar axis by physical examination.

oral neck often fails to indicate the direction of the axis of
* the femoral neck. The fact that there is no geometrical basis
for this method was recognized by Reikeris et al. To de-
{ermine the axis, they used two images through the proximal
part of the femoral neck: one through the center of the
femoral head and a second through the middle of the femoral
neck. However, the method of Reikeris et al. has not been
widely used clinically.

The finding that method 1 is inaccurate differs distinctly
from the results of two previously reported studies that de-
scribed that method™'®. The only explanation we can offer
s that in both previous studies, the population that was
Studied was small.

To reduce the inaccuracy of measuring femoral ante-
version using computerized tomography, a new method
(method 11) was developed and tested. This method was
fPﬁCiﬁcall}* designed to overcome the inaccuracies that are
lﬂhf."rem in measuring the orientation on a single transverse
if-‘tl_mn through the femoral neck. While this method is
Similar in principle to that of Reikeris et al., it differs in
hat the axis of the femoral neck is defined by its endpoints:
the center of the femoral head and the base of the femoral
teck. This method adheres to the same definition on which

1175

all of the classic anatomical methods of measuring femoral
anteversion are based, has been demonstrated to be con-
sistent with classic anatomical measurements to within 2
degrees, and is far less dependent on the position of the
transverse images. The method is also reproducible with a
standard deviation of 0.6 degree as compared with a standard
deviation of 3.6 degrees for method 1.

The study of the physically sectioned femora demon-
strated larger errors using method I than did the study of
femora using computerized tomography. The twenty femora
that were physically sectioned were from cadavera that had
been donated to Harvard Medical School and were predom-
inantly from white adults. In contrast, the twelve femora
that were measured using computerized tomography were
from cadavera from India. One possible explanation is that
the shape of the femoral neck is slightly different in white
adults as compared with Indian adults. The discrepancy
between the two study groups was not seen when anteversion
was measured using method 11, because theoretically this
method is independent of the shape of the femoral neck.

In general, all four methods of determining the con-
dylar axis were found to introduce a smaller error into the
measurement of anteversion than did the currently practiced
method of defining the axis of the femoral neck (method
[). The centroid method (method C) was found to be the
most consistent method of determining the condylar axis on
separate images that were made at different locations
through the femoral condyles. The tabletop method (method
A) was found to be the second most accurate technique and
also the most reproducible one. Therefore, while these two
methods are both acceptable, the tabletop method has the
best combination of simplicity and reproducibility of mea-
surement not only on the same image, but also on separate
images. The tabletop method also has the advantage of
theoretically correlating with the clinical method of mea-
surement whereby the knee is flexed 90 degrees, the tibia
is vertical, and the condylar plane is assumed to be hori-
zontal. Note that determination of the condylar axis using
slices that are too distal results in an overestimation of
anteversion, while using slices that are excessively proximal
results in an underestimation of anteversion. Therefore, 1m-
ages through the extreme proximal or distal part of the
femoral condyle should not be used to determine the con-
dylar axis. The use of thick (for example, ten-milhmeter)
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g ':1?“ of the recommended method for measuring anteversion using computerized tomography. The patient is positioned in the scanner such that
> 8X15 of the femur is parallel 1o the long axis of the scanner. One image (a) defines the location of the center of the temoral head, H. The
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Betwie, nage (b) defines the center of the base of the femoral neck, O. The third image (¢) defines the condylar axis. The angle in the transverse plane
¢ intersection of the plane of anteversion (shown as line HO) and the condylar plane defines the angle of anteversion, V., (d).
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computerized-tomography images may minimize the inac-
curacies that are introduced by using imaging slices of the
extreme proximal or distal part.

To compare methods | and 1I clinically, nine consec-
utive patients who underwent either pelvic or femoral os-
teotomy, or both, were studied. The average age of the
patients was thirteen years (range, four to twenty-nine
years). The mean and standard deviation of anteversion was
18.0 = 4.1 degrees using method I as compared with 31.0
+ 4.2 degrees using method II. The average ditference
between the two methods was 13.0 degrees, which 1s sta-
tistically significant at p < 0.001. In the nine hips that had
anteversion of more than 30 degrees (using method 1I), the
average underestimation of anteversion using method I was
15.5 degrees compared with method II. This finding sug-
gests that method I, the method that i1s commonly used to
measure anteversion clinically, is least accurate 1n the pa-
tients in whom the measurement is most important.

In summary, we evaluated the accuracy of two methods
of determining the axis of the femoral neck and four methods
of determining the condylar axis using computerized to-
mography to determine which is the most accurate and re-
producible combination for measuring femoral anteversion
using computerized tomography. The current method that
is in general use consistently underestimated anteversion.
In contrast, the new method (method II) was shown to be
both accurate and reproducible and is recommended as the
preferred method of measuring femoral anteversion using
computerized tomography.
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Appendix

Protocol for the Proposed Method of Measuring
Anteversion Using Computerized Tomography

The patient is positioned so that the shaft of the f,
is parallel to the long axis of the scanner. If the patient“l:
a flexion contracture of the hip, the torso is supported Aﬂu

generation of an anteroposterior digital radiograph,

sition of the three computerized-tomography imageg is: o

lected: through the center of the femoral head: through ﬂt

base of the femoral neck; and through the medial and Jajerg

femoral condyles, including the most posterior aspects o
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the condyles. Each section is at least ten millimeters thigg

The plane of anteversion is defined by drawing g Jjp,
between the center of the femoral head (first image) and g §
center of the femoral diaphysis (second image) (Fig. 19 §

.....

The condylar plane is determined by drawing a line betweey
the posterior aspects of the medial and lateral condyles (lhn'd
image). The angle between the plane of anteversion and the
condylar plane is the angle of anteversion. With many scap. § * ©

ners, these measurements can be made directly on the ter. E "

minal.

Note that an image of the most proximal part of tln
femoral neck may be substituted for the image through tb .
femoral head if separate anteversion measurements of th ¥
head and neck are desired, as might be the case in a patieﬁ{;

with slipped capital femoral epiphysis.
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