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Implants for surgery — Usage of the terms ““valgus’’ and
“varus” in orthopaedic surgery

0 Intfoduction,

This Type 3 Technical Report has been prepared in order to stat& the
diffefences in usage of the terms 'valgus' and 'varus' so that anomalies
of usgge, especially in relation to the hip joint, may be €learly
understood and confusion minimized.

The Te¢rminology Working Group (WG 1) of Technical Committee 150 (Implants
for Syrgery) of the International Organization for)Standardization (ISO) has for
some years been discussing the terms 'valgus' and\'varus' in an attempt
to regch agreed definitions. The terms have been“in use for centuries but
their |meaning seems to have varied from time t@ time. The present usage
has d¢veloped in a haphazard manner, such that consistent definition of
the t¢rms seems to be impossible.

A disg¢ussion paper (document ISO/TC 150/WG 1 N 59) was prepared by

ISO/T¢ 150/WG 1 and circulated widely throughout the world for comment.
The r¢sults of the study of the comments reveal that the terms are now so
ingrajned in day-to-day use that /it is most unlikely that they can be
aband¢ned or replaced by altéernative terms.

This Technical Report ha$§ been prepared in order to point out the
diffeyences in usage of \the terms 'valgus’and 'varus' in orthopaedic
surgety.

1 Scope and -field of application

This Technical Report gives the present usage of the terms 'valgus' and
'varug"Zin orthopaedic surgery, and describes anomalies of usage in order
that they may be clearly understood and confusion minimized.

2 Present usage

The terms 'valgus' and 'varus' are used to characterize certain
deformities of limbs in the coronal plane of the body. The deformities
may be centred on a joint or within the length of a long bone. The terms
are mostly used in relation to deformities occurring in the lower limbs,
and the only common use in the upper limbs is in relation to the elbow
joint following supra-condylar fractures of the humerus, or abnormalities
of the lower humeral epiphysis.
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The term 'valgus' equates to a movement of abduction, such that the limb
distal to the point of deformity is angled away from the median plane of
the body in the coronal plane. Conversely, the term 'varus' is used when
the part of the limb distal to the deformity is angled towards the median

plane and

thus equates to the movement of adduction.(figure 1). Thus

'genu valgum', meaning a 'valgus' deformity of the knee, results in the
limb distal to the knee being angled away from the other limb. '"Tibia

vara' ind

icates that there is a 'varus' deformity of the distal tibia in

relation to the proximal tibia.

It should

be noted that distal deformity, particularly in a lower limb,

tends to Be balanced by an opposite deformity in the proximal part of the

limb, and

perhaps the commonest example of this is where 'hallux valgus'

is associdted with a 'varus' deformity of the first metatarsal

(figure 2

. This concept is vital to the understanding of the reasons for

4

the diffefent usage of the terms 'valgus' and 'varus' in relation to ‘the
g g

hip joint

3 Anomali¢s of usage

There are

four areas where the use of the terms is anomalous:

3.1 The foot

Normally the foot is considered to be in the horizomtal plane of the body

and thus,
character
usage is
context.
1 1
valgus .

It should
in fact e
conforms
from the
obvious -
axis of t

Also, the
of the hi
talar joi
standing.
some defo
in club £

strictly speaking, deformities of the toes should not be

{zed by the terms 'valgus' and 'varus''~However, traditional
buch that it would be impossible to-eradicate the terms in this
Hallux valgus' is probably the most common use for the term

be noted that in the instanceé of the big toe, 'hallux valgus'
juates to the movement of ‘adduction of the big toe although it
bith the definition given-'above of the toe being angled away
nedian plane of the body. The reason for this anomaly is

the terms adductionjand abduction in the foot relate to the
he foot and not to)the median plane of the body.

terms 'valgus? and 'varus' are used to qualify some deformities
hd foot. The'valgus' calcaneum relates to eversion of the sub-
hts and "varus' calcaneum to inversion, seen when the patient is
The deformity may just be postural but may also be caused by
rmity.of the bone due to soft tissue imbalance during growth, as
bot \deformity.

3.2 The hip joint

It is in
major dif

The anato
there is

relation to the hip joint and the upper end of the femur that
ferences of usage of the terms 'valgus' and 'varus' occur.

my of the upper end of the femur is rather complicated in that
an angle between the neck and the shaft of the femur in the

intercondylar region which is normally considered to be 130° (figure 3).

However,
the neck
hip joint
that the

in the anatomical position there is also anterior angulation of
in relation to the coronal plane. During X-ray examination of
s, the femora are lying in the normal anatomical position, so
neck is anteverted in relation to the shaft. Thus the neck/shaft
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angle is distorted when viewed in an ordinary antero-posterior X-ray
picture and, if anteversion is greater than normal, the neck/shaft angle
appears to be greater than 130°, whereas with little or no anteversion
the neck/shaft angle approaches 130°, assuming that development of the
head and the neck of the femur are normal.

It should also be remembered that the hip joint is composed not just of
the head of the femur and the acetabulum but also includes most of the
neck of the femur. Just as there is an angle between the shaft and the

neck oi—;he—£emu:T_the;e_is_also_a_lnoxmall_angle_hetueen the neck of the
femur and the acetabulum. This fact is important to remember when the

anomaljes of use of the terms 'valgus' and 'varus' in relation to the hip
joint are considered below.

Anomaljes of growth occur in the head and neck of the femur, usually
giving|rise to a reduction in the neck/shaft angle. If the head and’neck
of the|femur are then placed in normal relationship to the acetabulum,
the reEult would be to carry the shaft of the femur into 'varus' and

hence $uch an anomaly is commonly known as 'coxa vara'. Conversely, if
the shaft of the femur is put into the normal anatomical position then it
might be construed that the head and neck of the femur,are 'valgus' in
relati¢n to the acetabulum, and thus this deformity iS|'sometimes called
'coxa yalga' (figure 3).

Fractufes occurring in the intercondylar region frequently give rise to.
deformjty of the neck/shaft angle. A decreasecin neck/shaft angle should
be called 'femora vara' but in fact in most\countries this is commonly
called|'post-traumatic coxa vara'. However,' this might be called 'femora
valga'|or 'coxa valga' for the reasons stated above.

Thus, the conflict relates to whether the deformity in the region of the
neck of the femur should be related to the leg otherwise lying in its
normal|position, or whether it .should be related to the effect on the leg
if the|hip joint, namely the_acetabulum and femoral head and neck, is
placed|in a normal relatiomship.

3.3 Osteotomy of the upper end of the femur

The us¢ of the terms’'valgus' and 'varus' in relation to osteotomy of the
upper ¢nd of the(femur is as confused as it is with deformities of the
head apd neck of~the femur. The confusion appears to relate to whether
the osteotomy\i's named after the deformity that surgery is intended to
producg, otrafter the deformity that the surgery is intended to correct.
Logicallly,» an osteotomy should be described by its effect upon the distal
femur Lf=<the terms are to be used within the initi

osteotomy of the upper shaft of the femur, which results in the reduction
of the neck/shaft angle, should be called a 'varus' osteotomy and, vice
versa, an osteotomy which apparently increases the neck/shaft angle
should be called a 'valgus osteotomy' (figure 4). Unfortunately,
precisely the opposite interpretation is placed upon osteotomies in which
the reduction of the neck/shaft angle is considered to cause a 'valgus'
hip.

3.4 Femoral prostheses

'Valgus' and 'varus' are being used in relation to the insertion of
prostheses to replace the femoral head.
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to be 'valgus' or 'varus', depending on its relationship to the angle of
the neck of the femur. Thus 'valgus' replacement of the femoral head cup
usually relates to the cup being placed more superiorly than the
anatomical orientation of the head would suggest. (figure 5). Conversely,
if the cup is placed inferiorly, then 'varus' siting is produced

(figure 5). The reasoning is that the neck/shaft angle of the femur
should be measured from the centre of the prosthesis to the centre of the

base of the neck, rather than from a line passing up through the centre
of the neck of the femur.

When cons
surgeons
shaft of
causes.

be consid
causes a '
head and

if the ti
the femor
femur in 1
should be

i[dering stemmed femoral prostheses, confusion arises because

onsider the relationship of the stem of the prosthesis to the

he femur but not the deformity that the placing of the stem

us, if the tip of the stem touches the lateral cortex, this may
red by some to be 'valgus' in relation to the stem, but it

varus' deformity of the shaft of the femur in relation to<the

hus should be termed a 'varus' deformity (figure 6). Similarly,
of the shaft of the prosthesis touches the medial certex of

1 shaft, it causes a 'valgus' deformity of the shaft.of the
elation to the neck and thus the placement of the (prosthesis
termed 'valgus' (figure 6). Once again, this placement of the

prosthesiy is sometimes termed 'varus' in that the stem)is in a 'varus'

position i

4 Discussi

As a resul
paper prefp

n relation to the shaft of the femur.

on and conclusions

t of the comments received after circulatién of the discussion
ared by ISO/TC 150/WG 1, it isxquite obvious that the terms

'valgus' 4nd 'varus' are unlikely to disappear. Unfortunately the terms

have been
developed

The definj
the commoi]
respect td
such usage
any signif

used in a somewhat haphazard -fashion, their usage having
over the years without formal definition.

tions noted in clausg@)2 of this Technical Report cover most of
| and traditional uSes of the terms. The anomaly of usage with
the foot has been ‘pointed out but it must be accepted that

is so traditional that it is unlikely that this anomaly is of
icance.

However t
terms in

ere appedrs to be a fundamental difference of usage of the
elation _to the hip joint and upper end of the femur. The

alternatiyes have been explained and illustrated in this Technical

Report.
describe

e ‘differences of usage over recent years have been used to
eformities produced deliberately by osteotomies of the upper

femur and

also to describe placement of femoral head prostheses. The

differences in usage follow those relating to the hip joint and upper end
of the femur and are also illustrated in this report.

The discussion paper prepared by ISO/TC 150/WG 1 also suggested that the
terms 'valgus' and 'varus' should be discarded and alternative terms

used. The

alternative terms proposed were 'abduction' and 'adduction'.

Two arguments were thrown up against the use of these terms: firstly that

the terms

related to movement and not to deformity, and secondly, and

perhaps more importantly, the terms were so similar that error could
easily creep in during dictation or transcription.
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With regard to the first objection, namely that the terms relate to
movement and not fixed deformity, it should be noted that deformities in
the sagittal plane are called 'flexion' or 'extension' deformities and
these terms are also used in relation to movement. Thus, in this respect
there is no real objection to the use of the terms 'adduction' and
'abduction'. However, the concern about the two terms being so similar is
of considerable importance and would appear to be a definite drawback.

This Technical Report has been produced because of the significant
international differences in the use of the terms around the hip joint.

It doe
forese
discon
orthop

It is

'valgu
concer
the at
aware

A simp
inform

not appear that complete consensus will be reached in the

able future, nor is it likely that the use of the terms will be
inued, so it is important for all those working in the field of
edics to beware of these differences.

trongly urged that authors should carefully define their usage of
' and 'varus' whenever they use these terms in published<work
ing the hip joint and upper femur. Clinical teachers should draw
ention of their students to the anomalies and doctors-should be

f the problem when transferring patients from country to country.
e drawing is probably the safest way of transmitting the

tion.
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Genu valgum Normal Genu varum

Figure 1(a). Illustration of valgus and varus deformity centred on the
knee joint, the deformity being in the coromal plane

Normal Tibia vara (20°)

Figure 1(b). Illustration of varus deformity occurring within a long
bone - the tibia

Figure 1. Illustration of varus and valgus deformities
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| 1st metatarsal
i -varus
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Figure 2(a). Normal Figure 2(b). Hallux valgus .

Figure 2. Illustration of hallux valgus deformity showing the associated
v4grus deformity of the first metatarsal
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