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Fractures of the lower limb

John R.W. Hardy

INTRODUCTION

This chapter considers the modern management of fractures of
the lower limb, The term Factere is delined as a loss of the normal
continuity of bone diaphysis, metaphysis, physis, epiphysis and
Joint cartilage, Trawma is the commonest canse of acture o
the Tewer limb, Fractores are commeonly seen in patients with
multiple trawma, in which cases the management of the skeletal
injury follows only after the management of life-threatening
injury (see Che 71, The age of a padent determines the patern of
a fracture and the level of energy required to break o hone (see
Ch. 52). In the lower limb, the Tracture neck of femur is typically
associated with osteoporosis in the elderly woman, Predisposing
factors for fracoure alter a single loading insult depend on the
vpee, Tade and magnitude of the force as well as the underlying
structural and material properties of the bone, This explains why
a fall from standing fracoures the femoral neck in an osteoporatic
older patient, while o young man’s hip survives a single load of
the same proportions.

The symptoms and signs of fractures are dependent on
the stability of the skeleton after facture and injury o the
surrounding soft dssues, All clinically suspected Dractures (e, a
history of an injury and pain) must be further investigared.

Modern classilications of lower Tinb fractures consider the
patterns of hony injury within each region of the lower limb.' This
is the AQ classification, which divides cach bone intoe three
segments, each segment inte three tpes (usually depending
on the number of fragments), each wpe inte groups of three
idepending on the patern ol Tacture), and cach group into
three subgroups, The pattern of this classilication reflects the
increasing severily of injury experienced by the bone segment.
Management ol the Dactures of each of the AD sesments is
considered later in this chapter, The A classilication is not vel
exhanstive ol all paterns ol injury.

Classifications, other than being just the patern of bony injury,
allos thee clinician o consider a sensible approach o reatment.
Fractures of the lower limb may be classified according 1o their
site, the associated solt tssue injury, the number of Tragmenis and
their displacement, and any associated complicatons,

The prognosis depends on the severity ol the injury, the age
and general condition of the patient, the restoration ol function,
the prevention of deformity, and the minimization of treatment
complicaticns,

Complications of the lower limb bone fractures are common,
as are complications of treatment. The complications  that
attend the fractures themselves are considered separately, The
complications ol treatment should be classified into g.t‘nwgll
complications or local complications. Local complications vary,
depending on the region of fracoure and the method of

treatment. Because the optimum treatment depends on the
fracture classilication, complications of weatments are consid-
ered on o regional basis,

THE CLINICAL HISTORY OF LOWER LIMB
FRACTURE

A history ol pain [ollowing injury, regardless of how insignificant
the trauma might seem. should alwavs suggest the possibility of a
Fractore. This is especially true in the elderly with osteoporotic
bone, Likewise, a fracture that resulis from ovelic stress (fatigue)
is often missed unless a careful history s taken of the onset, the
duration, and the periodicity of the pain, A history of pain in the
Foot or tibia following long periods ol exercise, regardless of the
minimal signs present, should alwavs be Turther investi

el by
adiographs. The svmproms of Tacture in the lower limh may
include pain, deformity, and a loss of Tonetion.

THE PHYSICAL SIGNS OF LOWER LIMB
FRACTURES

LPhe physical signs of a facture may be surprisingly minimal and
depend on the pattern of injury. An undisplaced fraciure often
allows preservation of function, This cannaot therelore be taken as
an indication that the bone is intact. The usual signs of [racture
include tenderness ar the [raciure site, swelling, broising,
cdeformity, and occasionally crepitus of the fracored ends of the
bone, Crepims should not be specifically elicited during the
examination process, but it is oceasionally discovered. The ook,
feel, move' principle provides a logical order for eliciting signs.

INVESTIGATION OF LOWER LIMB FRACTURES

Radiographs have been the main®ay of investigation since Xerays
were developed in Germany by Wilhelm Konrad Réntgen
[IB45-1925), Ronrgen was a physicist who in 1894 published an
original paper on the medical use of Xerays; on 7 January 1895,
the technique was reporeed in the London Evening Standard.,
Aouseful adage in the investigadon of fractored limbs is the
rule of two, This is that two radiographs should alwavs be taken
with views at 907 1o each other: the radiographs, like the clinical

* REFEREMCES =

1. Miller ME, Mozaran 5, Koch P et al. The
Comprehansive Clossification of Fractures of Long
Bones, Springer-verlag, Berlin, 1950




128 § Chapter 55 Fractures of the lower limb

_ K|

Figure 55.3 Use of an inflatable surgical fray fo reduce the risks
of exposure to thealrs staff of “substonces hozardous 1o haallky',
a5 recommended by Conliel of Substances Hozardous fo Heallh
reulaticns.

is superficial, but deep infection can cccur and this leads o
sequestra al the site of the pin, which may have a ring shape if the
dead compressed bone around the pin becomes involved. Screw
and plate fixation is probahly hest avoided in any compound
fracture.® Other anthors would argue that while type 11 or 111
open fractures are probably best treated by excernal lxation,™
lesser injuries may be cither plated, nailed or externally Axed,

MALALIGNMENT AND SHORTENING

Mo uselul delinitions exist for malunion. Most delinitions relate
the condition 1o imperfect restoration of the premorbid
anatomical position of the fracture fragmenis. In clinical practice
the term is reserved for cases in which the resulting delormity is
Fielt ter b clinically significant.

The long-term sequelae of malunion are unknown, Deformity
is usually cosmetically unacceptable, There is also the heliel that
if the centre of gravity of the weight ol the body is displaced from
the centre ol the knee ar ankle joint then osteoarthritis will result,
This is anecdotal. Many a surgeon has seen postranmatic
ostecarthritis after o perfect reduction and restoration of the
normal biomechanical axis of the limb,

POST-TRAUMATIC OSTEQOARTHRITIS

Injury 1o joint cartilage and subchondral bone is commaon
following direct or indirect tranma o joinis, Fven tranma not
detectable on normal radiographs can cause subehondral

Figure 55.4 UUse of extenc] fircfion and o Balkan baam to
alevate tha limtz after troumo.,

M Mo
abvious irregularitics of the joint surface following fracture lead

fracture that leads o hasiened degenerative changes.”

to rapid degenerative changes; these also occur following vascular
insult to the subchondral bone, such as i3 secen alter avascular
necrosis lollowing intracapsular fracoure neck of femur,

NEUROVASCULAR COMPLICATIONS

Neurovascular complications are common [ollowing leg injuries,
cspecially after dislocation of the knee, Both nerve and vascular
mnjuries can be direet or indirect. Indirect injury of nerves and
vessels from compariment swndrome is olten overlonked,
Correction of vascular compromise of a limb must ke place al
the earliest opporionity and takes precedence over the fisation of
bone, Compariment svncdrome that requires treatment oceurs in

i

about 3% of all tibial fraciures,

Compartment syndrome

Compartment syndrome s from inereased prossure within a
muscular compartment, which leads o dssue necrosis. The
symptoms are of ischaemic pain oul of proportion to the injury,
and its early management is by splinting and analgesia, The signs
are clicited by passive stretch ol the muscles suspected of being
involved. The tightness of the compartment and the presence ol
peripheral pulses cannot be relied on as uselul signs, Tmpaired

function of peripheral nerges suggesis that the ischaemia is
advanced. ﬁ

Classically, compartment pressures are measured nsing a
slit catheter device, Compartment pressures in excess of
30-33 mmHg in a normally perfused patient sugpested the
need for open compartment fasciotomy.® In patients without
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