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The concept of early surgical stabilization of long-bone fractures in patients with multiple injuries be-
came firmly established in the 1970s and 1980s. During the 1990s questions were raised about the early
total care of all long-bone fractures in these patients. In particular, it was pointed out that patients with
severe chest injuries and those with severe head injuries require special consideration. Although patients
in those circumstances do require careful attention, most of the literature suggests that continued early
surgical stabilization of these fractures, in particular femoral neck fractures, is important for patients who
suffer polytrauma. The concept of early temporary surgical stabilization (damage control orthopedic
surgery) has recently been suggested. In the majority of cases, femoral shaft fractures can be treated with
interlocked intramedullary nailing.

Le concept de la stabilisation chirurgicale rapide des fractures des os longs chez les patients présentant
de multiples blessures a été fermement établi dans les années 1970 et 1980. Au cours des années 1990,
on a soulevé des questions relativement aux soins intégraux rapides de toutes les fractures des os longs
chez ces patients. Plus particulièrement, on a fait remarquer que les patients atteints de graves blessures
au thorax ou à la tête doivent faire l’objet d’une attention spéciale. Or, même s’il est vrai qu’il faut 
accorder une attention particulière aux patients dans cette situation, la plupart des écrits indiquent que
la stabilisation chirurgicale rapide et continue de ces fractures est importante chez les polytraumatisés,
surtout dans les cas de fracture du col du fémur. On a proposé le concept de la stabilisation chirurgicale
temporaire rapide (chirurgie orthopédique pour limiter les dégâts). Dans la plupart des cas, l’enclouage
centromédullaire avec verrouillage permet de traiter les fractures de la diaphyse fémorale.

The assessment and early treat-
ment of trauma patients with

multiple injuries has improved
markedly over the past 2 decades.
Some of the major advances include
the development of trauma teams,
institutional commitment to trauma
care and protocols based on prioriti-
zation. Early operative intervention
has included treatment of immedi-
ately life-threatening injuries such as
intrathoracic and intra-abdominal

bleeding and certain intracranial in-
juries. Historically, polytrauma pa-
tients with major long-bone fractures
were treated in traction and in some
cases by delayed internal fixation.
More recently, the approach to the
management of long-bone and pelvic
fractures changed. Many centres
have undertaken an aggressive ap-
proach with early operative stabiliza-
tion of these fractures. 

Over the past 10 years, there has

been continued controversy with re-
gard to the timing of fixation of
long-bone fractures, especially
femoral fractures, in the multiply in-
jured patient. In this paper I discuss
some of these controversial issues in
2 sections: first through a general
discussion about the timing of surgi-
cal stabilization of long-bone frac-
tures in polytrauma patients; second,
the timing of fracture fixation in 2
specific subgroups — the patient
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with a significant chest injury and the
patient with a significant head injury.

Timing of fracture fixation 
in polytrauma

In the 1980s and 1990s, a number
of groups demonstrated that early sta-
bilization (within 24 h) of femoral
shaft fracture is advantageous to the
polytrauma patient in terms of both
morbidity and mortality.1–6 Goris and
associates,4 Meek and colleagues3 and
Border and associates1 all concluded
that early stabilization of femoral shaft
fractures is a life-saving intervention in
the polytrauma victim and should not
be delayed. Patients with early fracture
stabilization have a lower risk of mor-
tality from adult respiratory distress
syndrome (ARDS) and from multiple
organ failure. The mechanism by
which fracture fixation reduces respira-
tory failure and late multiple organ
failure is complex and multifactorial.
Reduction of inflammatory mediators,
fat embolism syndrome, analgesic use
and forced recumbency are all poten-
tial explanations for the benefit of early
fracture fixation.

In general, the polytrauma patient
is in the best condition for operative
fracture stabilization in the first 24
hours after injury. Multiply injured
patients frequently have a predictable
course of general, and in particular
respiratory, deterioration during the
first few days after injury. Respiratory
deterioration can be exacerbated by
the presence of unstable long-bone
fractures. The respiratory dysfunction
may preclude orthopedic surgical in-
tervention for a number of days.
Some of these patients will continue
on a steady downhill course and will
die before the long-bone fracture can
be stabilized. There is documented
evidence of up to a 5-fold increase in
the death rate in patients who do not
have early surgical stabilization of a
femoral fracture.3,4 This has led most
orthopedic trauma surgeons to adopt
a policy that operative fixation of
femoral fractures should be per-
formed within the first 24 hours after

injury, provided that hemodynamic
stability has been achieved.2

Morbidity has also been reduced
in the multiply injured patient by
early fixation of long-bone fractures,
in particular those of the femoral
shaft. A number of authors have
demonstrated that fracture fixation
within 24 hours of injury in the face
of multiple trauma will result in a 
decreased duration of ventilation, 
decreased time in the intensive care
unit, decreased rates of ARDS, fat
embolism syndrome, multiple organ
failure and late sepsis, a decreased
overall length of hospitalization, and
reduced cost of medical care.1–7 In 
addition, there is evidence that early
fracture fixation reduces the incidence
of fracture-related complications and
improves fracture outcome.

However, there is only one
prospective randomized trial compar-
ing early versus delayed stabilization of
femoral fractures. The study by Bone
and colleagues2 included a subgroup
of 83 patients with an injury severity
score greater than 18. When compar-
ing patients who had femoral fracture
stabilization within the first 24 hours
to patients who had delayed stabiliza-
tion of femoral fractures, they found
that a group with early stabilization
had fewer pulmonary complications,
shorter hospital stay and days spent in
the intensive care unit and on a venti-
lator, and a substantial cost savings.

Some investigators have ques-
tioned whether early stabilization of
long-bone fracture in the face of
polytrauma is necessary.8–10 Based on
the information available, the large
number of retrospective reviews and
the prospective randomized compari-
son,2 the standard treatment in most
institutions remains that multiply in-
jured patients should have femoral
fractures surgically stabilized within
the first 24 hours after injury. It
would appear that this policy will lead
to lower morbidity and mortality.

Chest injury

Polytrauma patients with a femoral

fracture and a severe chest injury re-
quire special consideration in terms of
timing of fracture stabilization. The
standard form of surgical manage-
ment for femoral shaft fractures has
been closed reamed interlocked intra-
medullary nailing. Pape and
colleagues11 were the first to question
the safety of this surgical intervention
in patients with associated lung contu-
sion. They performed a retrospective
review of 106 patients with multiple
injuries. In those without severe chest
injury, early reamed intramedullary
nail fixation of femoral fractures was
associated with a reduced risk of mor-
bidity. However, they found that in
their patients with severe chest injury,
early intramedullary nail fixation was
associated with an increased risk of
both ARDS and death. They sug-
gested that another form of fixation or
delayed nailing be considered in the
polytrauma patient with a severe chest
injury (Abbreviated Injury Scale > 2).

The results of that study were not
in keeping with the clinical experi-
ence of most orthopedic surgeons in
North America. Many basic sci-
ence12–20 and clinical studies21–30 were
then undertaken in an attempt to find
the optimum timing and technique
for fixation of femoral fractures in the
multiply injured patient with a serious
chest injury. The basic science studies
have clearly shown that reamed in-
tramedullary nailing of the femur is
correlated with embolization of fat
and marrow contents into the venous
circulatory system. Many laboratory
studies in animal models with and
without simulated thoracic injury
have demonstrated that reamed in-
tramedullary nailing of long-bone
fractures has definite negative effects
on pulmonary physiology. Different
studies have conflicting results; how-
ever, it appears that the effect on pul-
monary function is generally small
and transient. There is no evidence in
basic physiology research to suggest
that reamed intramedullary nailing
would have a significant negative ef-
fect on pulmonary function in the
clinical setting.
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Numerous clinical studies have
also been done to further document
the effects of surgical fixation of
femoral fractures and pulmonary
function. Charash and associates21 re-
peated the study design of Pape and
colleagues11 and arrived at opposite
conclusions. In a retrospective review
of 138 patients with multiple in-
juries, the patients with significant
pulmonary injuries had a 56% com-
plication rate when fixation was 
delayed compared with a 16% com-
plication rate for those who had early
stabilization. The authors concluded
that a delay in fixation in patients
with femoral shaft fractures and tho-
racic injuries did not protect against
pulmonary dysfunction, and rather
increased the risk of it. A number of
other retrospective reviews of this 
issue reached the same conclusions.
In general, the studies would indi-
cate that pulmonary function in mul-
tiply injured patients with a serious
thoracic injury depends principally
on the pulmonary injury. Early fixa-
tion of a femoral fracture reduces the
pulmonary compromise. Bosse and
associates30 studied the method of
fixation used to manage femoral
shaft fractures. They compared early
reamed intramedullary nailing to
open reduction and internal fixation.
No difference was noted between the
plating and nailing groups in terms
of mortality, the occurrence of
ARDS, pulmonary embolism or
pneumonia. In their study, the inci-
dence of ARDS was only 2%.

The implication of the clinical
studies is that, even in patients with
significant pulmonary injury, early
surgical stabilization of the femur
fracture is advantageous, and there is
no clear evidence that the form of
fracture stabilization is a major deter-
minant of pulmonary dysfunction.
Therefore, the best treatment for the
fracture — closed reamed interlocked
intramedullary nailing — would ap-
pear to be the appropriate treatment
for patients in this subgroup. The ba-
sic science and clinical studies, how-
ever, have not provided us with unas-

sailable information. The patient with
a serious chest injury and a femoral
fracture needs to be closely moni-
tored during fracture fixation and
must be managed with extreme cau-
tion. More studies are required to de-
termine whether there is an identifi-
able subgroup of trauma patients
who are in fact adversely affected by
reamed intramedullary nailing.

Head injury

Patients having a serious head in-
jury make up the other subgroup in
which careful evaluation and caution
are required with respect to manag-
ing orthopedic injuries. It has been
clearly shown that secondary brain
injury will occur in patients with 
severe head injuries exposed to hy-
potension, hypoxemia and increased
intracranial pressure or reduced cra-
nial perfusion pressure. It follows,
therefore, that operative intervention
for orthopedic stabilization of long-
bone fractures may cause secondary
brain injury if intraoperative hy-
potension or hypoxia are allowed to
occur. A poorer neurologic outcome
could be the result. Appropriate re-
suscitation and careful monitoring of
blood pressure, oxygenation and in-
tracranial pressure are essential for
these patients.

Some clinical studies that have
raised concern about the potential
deleterious effect of early fracture fix-
ation after head injury.31,32 Jaicks and
associates31 retrospectively reviewed
33 patients with blunt trauma. In the
subgroup of patients who had early
fracture fixation, the fluid require-
ments were greater, more suffered
from hypotension and intraoperative
hypoxia and the Glasgow Coma
Scale score was lower on discharge
than in patients who had delayed
fracture fixation. The latter group,
however, had more neurologic com-
plications, more neurologic deterio-
ration and longer stays in the inten-
sive care unit and the hospital. Based
on their data, however, the authors
believed that early fracture fixation

exposed their patients to an unac-
ceptable risk of secondary brain in-
jury. Townsend and colleagues32 ret-
rospectively reviewed 61 patients
with severe or moderate closed head
injury and femoral fracture. They
demonstrated an 8-fold increase in
the risk of intraoperative hypotension
if the operation was carried out
within 2 hours of admission to hos-
pital and a 2-fold increase if the oper-
ation was carried out within 24
hours of admission. They found that
the risk of low intraoperative cerebral
perfusion pressure lasted even longer
than 24 hours.

On the other hand, a number of
studies have concluded that early
fracture fixation in patients with se-
vere head injuries simplifies patient
care and does not worsen head injury
outcomes.33–37 Some have even
demonstrated reduced mortality and
improved neurologic outcome.
Smith and Cunningham,33 in a retro-
spective review of 77 patients, com-
pared early fixation (< 24 h) with late
fixation in head-injured patients. The
early fixation group had higher intra-
operative fluid requirements and a
higher incidence of hypotension. Pa-
tients having late fixation, however,
had longer stays in the intensive care
unit and in hospital. That group also
experienced more pulmonary and
neurologic complications. The au-
thors concluded that early fracture
fixation did not increase the likeli-
hood or severity of neurologic com-
plication. Similarly, Starr and col-
leagues34 reported a 45-fold increase
in pulmonary complications with de-
layed femoral fixation compared with
immediate fixation. They also
demonstrated that the risk of central
nervous system complications and
death was increased in the delayed
fixation groups. Hofman and Goris37

in their retrospective review of head
injured patients with long-bone frac-
ture found that mortality was more
than 3 times higher in patients with
delayed or no fracture fixation and
that the neurologic outcome, based
on the Glasgow Outcome Score, was
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better in patients who had early frac-
ture stabilization.

It is essential to prevent hypoten-
sion, hypoxia and increased intracra-
nial pressure to reduce secondary
brain injury in patients with severe
closed head injury. Adequate resusci-
tation and monitoring are essential
regardless of the timing of fracture
fixation. All of the studies published
on the timing of fracture fixation in
the head-injured patient are retro-
spective and have significant
methodologic problems. The con-
clusions of the various studies are
conflicting. There is, however, no
strong evidence that delaying frac-
ture fixation improves neurologic
outcome. In view of the benefits of
femoral fracture fixation on pul-
monary function and overall mortal-
ity, early fracture fixation should
probably continue to be performed
on patients with head injury. Poly-
trauma patients with head injury,
however, do require special consider-
ation and monitoring. Fracture fixa-
tion should proceed as soon as possi-
ble after complete assessment and
resuscitation.

Damage control orthopedics

In recent years there has been an
evolution of fracture care in multiply
injured patients, both in Europe and
North America, to the concept of
damage control orthopedic surgery.
The concept is that with respect to
patients with very high injury severity
scores and patients with severe tho-
racic injuries instead of providing
early definitive care of all fractures,
early temporary fracture stabilization
can be employed. This would involve
fracture reduction and stabilization
using an external skeletal fixator.
This type of fixation would be used
until the patient’s overall condition
was improving; then definitive os-
teosynthesis could be carried out in a
secondary fashion.38 Whether early
temporary fracture stabilization fol-
lowed by secondary definitive man-
agement of major fractures will be a

benefit to severely injured patients
remains to be seen.

Summary

Early fixation of long-bone frac-
tures in multiple trauma has become
the standard of care in most centres.
Although there is reason for concern
about reamed intramedullary nailing
of femoral fractures in patients with
severe chest injury, at present chest in-
jury is not a contraindication to early
intramedullary nail fixation. Patients
with severe head injury should also be
given special consideration. These pa-
tients require careful monitoring and
appropriate resuscitation. However,
they should be offered the advantages
of early long-bone fixation.
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CLINICAL PRACTICE GUIDELINES

FOR THE CARE AND TREATMENT OF

BREAST CANCER

In February 1998 CMAJ and Health Canada published 10 clinical practice guidelines for the care and treatment
of breast cancer, along with a lay version designed to help patients understand more about this disease and the
recommended treatments. These guidelines are currently being revised and updated, and the series is being ex-
tended to cover new topics. The complete text of the new and updated guidelines is available at eCMAJ:

www.cmaj.ca/cgi/content/full/158/3/DC1

REVISED:
Guideline 3: Mastectomy or lumpectomy? The

choice of operation for clinical stages I and II
breast cancer [July 23, 2002]

Guideline 5: The management of ductal carcinoma
in situ [Oct. 2, 2001]

Guideline 7: Adjuvant systemic therapy for women
with node-negative breast cancer [Jan. 23, 2001]

Guideline 8: Adjuvant systemic therapy for women
with node-positive breast cancer [Mar. 6, 2001]

Guideline 10: The management of chronic pain in
patients with breast cancer [Oct. 30, 2001]

NEW:
Guideline 11: Lymphedema [Jan. 23, 2001]
Guideline 12: Chemoprevention [June 12, 2001]
Guideline 13: Sentinel node biopsy [July 24, 2001]
Guideline 14: The role of hormone replacement

therapy in women with a previous diagnosis of
breast cancer [April 16, 2002]

Update


