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EFFORT HELPING TO DEFINE STANDARDS FOR TIBIAL FRACTURE CARE

As a third-year orthopaedic surgical
resident, Mohit Bhandari, MD, was
asked what he would like to accom-
plish in the next decade. “I would
like to contribute something mean-
ingful to the orthopaedic commu-
nity beyond my surgical practice,”
he responded.

True to his word, Dr. Bhandari
has done just that—and his efforts
have earned him and his co-authors
the 2010 Orthopaedic Research and
Education Foundation (OREF)
Clinical Research Award. 

“In 1998, we set out to collec-
tively determine the most effective
means of managing open and closed
tibial fractures. We have spent the
last decade studying the optimal
surgical approaches to the manage-
ment of these fractures; culminating
in the largest multinational or-
thopaedic trauma trial in the history
of our field,” said Dr. Bhandari.

Although he had virtually no
funding when the project began, 
Dr. Bhandari was able to recruit a
distinguished steering committee
whose members include Gordon
Guyett, MD; Marc F. Swiontkowski,
MD; Paul Tornetta III, MD; David
Sanders, MD; Stephen Walter, PhD;
and Emil H. Schemitsch, MD.

The collaborative study eventu-
ally involved more than 200 or-
thopaedic surgeons and 40 research
coordinators in 29 centers and three
countries. It was given the acronym
SPRINT—Study to Prospectively
Evaluate Reamed Intramedullary
(IM) Nails in Tibial Fractures.

Seeking the best evidence 
Dr. Bhandari and his co-investiga-
tors began by conducting a pri-
mary meta-analysis to identify the
best evidence to manage open frac-
tures of the tibial shaft.

“The findings were quite conclu-
sive regarding the advantage of IM
nailing in the management of open
tibial fractures,” Dr. Bhandari
stated. “The key question of the rel-
ative efficacy of reamed versus un-
reamed, however, remained largely
inconclusive.”

A second meta-analysis to help
answer the question on the relative
efficacy of reamed and unreamed
IM nailing in closed tibial shaft frac-
tures was also inconclusive.

“Our meta-analyses provided a
strong rationale for a large, defini-
tive randomized trial comparing
reamed and unreamed nail insertion
in both closed and open fractures,”
Dr. Bhandari said.

“To gauge global interest in such
a trial and gain a precise estimate of
the degree of discordance in clinical
practice, large scale surveys of the
global orthopaedic community were
needed,” he continued.

Surveying the world 
The researchers surveyed 577

surgeons in the United States,
Canada, Europe, Africa, Asia, and
South America, and received a 
77 percent response rate. 

Most surgeons preferred using
IM nails to treat open tibial shaft
fractures, closed low energy frac-
tures, closed high energy fractures,
and closed fractures with associated
compartment syndrome (Table 1).
Use of IM nails declined as the sever-

ity of the soft-tissue injury increased.
“Surgeons varied in their prefer-

ence for unreamed or reamed nails
for both closed and open fractures,”
said Dr. Bhandari.

Re-operation as the primary
outcome 
Although infection and nonunion
are commonly used as patient 
outcomes, Dr. Bhandari’s team
chose re-operation as the primary
outcome. 

Both postsurgical infection and
nonunion frequently led to second
surgeries. “Because of the risks and
costs to the patient, and the costs to
the health system, re-operation rep-
resents an important outcome from
both individual and societal points
of view,” stated Dr. Bhandari.

After identifying factors that
would predict re-operations, the re-
searchers conducted a retrospective
observational study to determine
which predictive factors were asso-
ciated with an increased risk of re-
operation. They identified the
following factors: 
•  presence of a transverse fracture
•  presence of a fracture gap, de-
fined as lack of cortical contact
between fracture ends following
fixation

•  presence of any size open fracture
wound
According to Dr. Bhandari, few

reports considered fracture gap or
the degree of cortical continuity as

risk factors for re-operation. But
they were critical for the protocol
development for the SPRINT trial.

“Individuals responsible for as-
sessing fracture healing in large-
scale trials must have an accurate,
cost-effective method for conduct-
ing the assessment,” he said. 

Another study determined the
practicality of using radiographs to
assess fracture healing by measuring
inter-observer (between orthopaedic
surgeons) and intra-observer relia-
bility. “To assess reliability we used
scores on the degree of union, num-
ber of cortices bridged, extent of
bony callus development, and the
overall healing rating,” explained
Dr. Bhandari.

Cortical continuity received the
most consistent score for reliability
of radiographic healing. “The use of
cortical continuity to assess radi-
ographic healing is particularly apt
for IM fractures, because the nail al-
lows only the cortical detail to be
assessed accurately. 

“This finding, along with the 
results of the predictive prognostic
factors, indicated the importance 
of cortical continuity as a critical
indicator of fracture healing to be
used in assessing our composite
primary outcome—re-operation,”
he stated.
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BOTTOM LINE
•  Let the fracture heal for at
least 6 months before consid-
ering re-operation.

•  Most physicians prefer using
reamed IM nailing in closed
tibial shaft fractures.

Table 1: Implant preference among surgeons (N=444)

Type of fracture Type of implant (%)
External Plate IM nail IM nail
fixator (Reamed) (Non-reamed)

CLOSED FRACTURES

Closed fractures (low energy) * 0.5 3.2 76.0 20.3

Closed fractures (high energy) 1.8* 2.1 60.4* 35.6*

Closed fractures with 12.2* 7.4* 34.9* 45.5*
Compartment syndrome

OPEN FRACTURES

Grade I 3.4 1.1 54.5 41.0

Grade II 11.1** 0.8 46.3** 41.8

Grade IIIa 30.6** 1.1 28.8** 39.6

Grade IIIb 50.5** 1.1 13.6** 34.8

0.8% respondents treated all injuries by non-operative methods. IM=intramedullary, * significant difference when compared to responses for closed fractures

(low energy), ** significant difference when compared to responses for Grade I open fractures (p<0.01)

See SPRINT, page 52
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