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. ABSTRACT
Aol or 21 amerior-posterior radiographs ol the knees o FETmales and 108 feniales were used 1o
measure the metaphy seal=diaphyseal angle (MDA using the Levine-Drennam technigue. The meimn MDA

for mades was 1351 1.

2degreesand 41,2 degrees for females. These vitlues where noted to e higher i

those aped O-3xears Tor both seaes. Alter this age. the MDA graduadly approaches the neutral angle of 0
degrees. There was no significant difference hetween the mean MDA for imales and females (1 -0.05). The
MDA for hath males and females was also shown o correlate positively of =0.6891 indicating that sex does

notimpaet significanty on e value ol the angle,
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The metaphyseal-diaphyseal  angle
(MDA is the angle ereated by the intersection of
a line through the transverse plane of the
proximal tibial  mewaphysis - with a line
perpendicular
diaphysis (Levine and Drennan. 1982). This
angle represents the degree of deformity of the
proximal end  of the tibia  (Foreman  and
Robertsan. 1985).

As with other radiologic measurements.
the ability o0 use the metaphyscal-diaphyseal
angle is related o its measurement validity and
reliability (Foreman and  Robertson.  1985).
There is lack ofuniformity in the literature on the
tibial diaphyseal line in the measurement of the
metaphyseal-diaphyscal angle. Although Levine
and Drennan described the MDA in tibia vara
using the Lateral harder of the tibial cortex, some
other studies use diaphyscal Hine drawn along the
mechanical axis of the tibiai.e
the knee to the center of the ankle. some others
use diaphyseal line drawn along the longitudinal
axis of the fibula (Auerbach ct al. 2004).
Although, either  method  of defining  the
fongitudinal axis is aceeptable to measure MDA
the  Levine-Drennan  wechnigue is - more
comnmonly hecause it shows  more
consistencey and offers beter reproducibility.

Inthis swdy.  the  Levine-Drennan
leehnigue  for measuring MDA s used 1o
determine  the  normal  dbial - metaphyseal-
digphyseal angle of Nigerians from radiographs.

used

o the long axis of the tibial

{rom the center of

This will serve as a haseline in assessing the
degree of deformity of the proximal tibix
Nigerians, and  permit - carly  differentiation
between  Blount's discase and - physiological
howing. Also sexual differences in the normal
MDA of Nigerians are also noted.

MATERIALS AND METHODS.

The study s a multi-center study, 219
anterior-posterior radiographs ol the Knees of
normal patients were examined. The study ook
place rom January 2000 0 June 2007,

The radiographs used where those of
patients  with no proximal tibial - deformin
(normal knees). The age of the study population
was between (-25years. Films where randomiy
selected into the study based on the Tollowing
inclusion criteria;

(1. The films must be of good qualiry .

(2). The femur-tibial jointspace should he open.
(3). The patella should be  complerely
superimposed on the femur,

(4). No rotation of the femur and or tibia shouald
he seen.

Measurement Technique

The MDA was using, u
pratractor aller drawing a metaphyseal fine "M
through the medial and Taeral corners ol the
proximal tibial metaphsis and a diaphyseal line
‘D' through (he longitudinal axis of the tibia
parallel w the fateral cortex of the tbiae The

measured
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MDA is completed by a line "A" through the
point ol intersection o M"Y oand D?
perpendicular o D' The angle subtended by
Moand AT s the MDA measured using
protractor (Fig. 1), Tor consistency,  all

measurements where done by one examiner
under the same conditions i.¢ using a viewing
hay,

: S s
tiv. d: Measientent af MDA wsing the Levine-Dreaan teclutique.

Statistical Analysis

: Results avere reported as mean(x) +
standard  deviation (SD). Test of  statistical
significance of the mean MDA for males and
lemales was compared using the student (-test.
The difference was considered  statistically
significant when P<0.05. The correlation
hetween the MDA for males and females was
done using the Pearson's linear 'r” test.

RESULTS
Table 1 shows the age distribution of the
suhjects. 219 subjects met the inclusion criteria,
[ males and 108 females. The mean ages
where 11.7 £ 7.9ycars and 12,14 7.2 years for
males and females respectively. The age range
was (-25years.

- Table 2 shows the mean MDA Tor males,
The mean MDA Tfor males was .35 + 1.2
with a range from 0-3The MDA was highest in
those  hetween O-3yvears and  gradually
approached 0" as age increases.

Table 3 shows the mean MDA Tor
females. The mean MDA for females was
L 1.2 ¢") with o range from 0-37"The M1y
was highest in (hose between 0-5 vears and
gradually approached 0% s age increases.

There was no o significant difference
hetween the mean MDA for males and female
(P>0.05). There was also a positive correlation
between the mean MDA-LD for males and
females (r = 0.689),

Table 1. Age distribution of the population.

Age (yrs) No. Males  No. fenmiles

0-5 37 20
6=10) 12 v
11-13 16 2T
[6-20 RES il |
Ry E I8 [N

Tortal 11 108

Table 2. PDistribution of mean MDA for males.

Age (vrs) Mean MDA Range
0-5 1.95 00,47 0-3
6-10 1.58:0,74 0-4
I1-135 AIR:0.47 0-3
[6-20 1.21::0.3] (-3
21-25 0.94. .33 0-2

Table 3. Distribution of mean MDA for femades.

Age(yrs) Mean MDA Range
0-5 LOS 1 €32 (-3
6-10 L83 1027 (-4
H-15 30017 (-3
16-20 110 008 0-3
2125 (.80 1-1.20 0-2
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Table 4. Measurement of MDA for
differentiating hetween physiologic bowing
And tibia vara,

MDA (degrees)
Average (range)

Age tmonths)
Physiologic buwing

[1-20 S 2Ny
21-30 SR 0=1)
Fibic vara

11-20 IO 4 3 (8-22)
Q-3 370408 (7-22)

DISCUSSION
The dilferential diagnosis of bowing in
the voung ¢hild includes physiologic howing and
pathologic howing (Schoenecker et al, 1990).
The latter most commonly due (o infantile tibia
vara or Blount's discase. Levine and Drennan
defined physiologic bowing as more than 10

degrees of bilateral varus noted after the age of

ISmonths. Physiologic bowing most commonly
ivolve varus deformity of the tibia and femur
while Blount's discase is a pathologic deformity
of the proximal tibia (Schoenecker et al. 1990).
Clinically it may he difficult o differentiate the
o as both discases represent two - different

poitds on the same spectrum., as the end result off

the persistence ol infantile bowing.

Rudiographic  distincrion  heiween
physiologic bowing and Blount's disease may not
be initatly obvious. Measurement ol MDA helps
w identifv the location. severity and serves us a
more “specific guide  in dilferentiating - hoth
conditions (Levine et al. 1982, Feldman et al,
993, Bushoer et al. 1991).
Kate (table 4) and Feldman et al, if the MDA s
less than - 10 degrees  chances  are(V5%
probability) that the howing is due o/ physiologic
howing. Conversely. il the MDA is greater than
o degrees the chances are (95% probability) tha
the bawing is due to Blount's disease. Patients
between 10 and 16 degrees are usually
indeterminate and-require close follow-up to note
progressive remodeling or 'the oceurrence  of
Blount's disease.

From this study the mean MDA for []]cIIC
was 1.554+1.2 LII..LIL.L\ and .4+ 1.2 degrees for

females, This values where noted o be lnnhu in
those aged G-Sycars for both sexes. This can he

I-rom the works of

accounted  for’ by the normal varus hnee
aligniment seen during infancy. which remodels
W neutral  femoral-tibial - alignment
approximately 14 months of age. After this age
the MDA gradually approaches the neutral @ mgle
ol Odegrees (Salenius ctal. 1975, Greence. 1993,
Fngel etal 1974), similar to results noted in this
slml\ in both males and females. The MDA Tor
hoth males wnd females was also shown o
correlate positively (r=0,689) indicating that
sex does natimpact significantls on the value of
the angle.
CONCLUSION

We conclude therelore that the nornal

MDA for males averages 1.55+ 1.2 degrees and

441,22 degrees Tor females  amongsi
Nigerians. This valu¢ gradually decreases o

neutral angle of O degrees as age increases.,
Angles above (hese  values may indicaie
phvsmlnu ic howing or tibia vara. The difference
hetween the mean MI)A for male and females
was not \ldll\[lul“\f significant (p>0.050. Tt is
therefore possihle o make carly dingnosis of
physiologic  bowing "us  well as monitor
remadeling ordevelopment of Blount's discase.
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