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Background: This study evaluated
the effect of immediate weightbearing on
fractures of the humeral shaft treated
with dynamic compression plates.

Methods: Eighty-three fractures
met the inclusion criteria. The weight-
bearing status of the humerus was based
on associated injuries and not the fracture
pattern. There were no differences be-

tween the weightbearing and nonweight-
bearing groups in patient or fracture de-
mographics.

Results: Ninety-four percent of the
fractures healed after the initial opera-
tion. Two in the nonweightbearing group
and three in the weightbearing group re-
quired a second operation to achieve
union. Alignment did not differ between

the two groups. Immediate full weight-
bearing had no effect on the union or mal-
union rate.

Conclusion: When indicated, open
reduction and internal fixation of the di-
aphysis of the humerus, followed by im-
mediate weightbearing through the in-
volved humerus, is a safe and efficacious
procedure.
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Most fractures of the humeral diaphysis are managed
conservatively, which has led to high rates of fracture
union and good functional outcomes.1–14 However,

for selected patients, particularly those with multiple injuries,
the benefits of operative stabilization outweigh the risks.
Rates of failure of fixation have been as low as 0% to 3.9%
in several studies, with insufficient or poor surgical technique
being the most commonly cited reason for the failure, and the
use of too short of a plate being the typical feature.2,15–26

Other factors cited for failure are pseudoarthrosis and infec-
tion. Because of concerns over possible implant failure, pa-
tients are frequently not allowed to bear weight on their
stabilized humeri. To our knowledge, failure of a plated
humeral shaft attributable to immediate weightbearing has
not been described. Koval et al.27 noted that weightbearing
immediately after geriatric hip fracture has not led to in-
creased failure of fixation. There are no such published re-
ports for weightbearing on humeral shaft fractures stabilized
with compression plating. Early full weightbearing on the
plated humeral shaft would be beneficial, particularly for
patients with unilateral lower extremity injuries who could
then be mobilized using crutches or walkers.

The purpose of this study was to determine whether
immediate weightbearing has an adverse effect on fracture
healing or alignment of the operatively stabilized humeral
shaft. Our null hypothesis was that it would not.

MATERIALS AND METHODS
Databases at our institution were searched to identify

fractures of the humeral shaft that had been treated with
internal fixation during the years 1986 to 1995. A chart and
radiograph review was then performed by an attending or-
thopedic surgeon and resident. Radiographs were reviewed
for fracture pattern, number of cortices fixed proximal and
distal to the fracture, implant failure, and degree of angulation
after union. Patients were included in the study if they had et
least 1 year of follow-up or, if follow-up was less than 1 year,
documented healing of fractures within that time. Fractures
that extended into the proximal or distal joints or the metaph-
ysis were excluded.

RESULTS
A total of 111 fractures of the humeral diaphysis that had

been stabilized with screws and plated were identified. Of
these, 83 fractures in 82 patients met the inclusion criteria, 64
of which had radiographs available for review. One patient
had bilateral humerii plated. Forty-four patients were male
and 38 were female. The average age was 32.8 years, with a
range of 13 to 79 years. Average time to operative fixation
was 2.2 days. The mechanisms of injury are shown in Table
1. A total of 86% of the patients sustained multiple injuries.
Oblique fractures and transverse fractures were most com-
mon, occurring in 33 (40%) and 20 (24%) patients, respec-
tively. Spiral fractures were seen in 17 (20%) patients, and 13
(16%) fractures did not have a fracture pattern that was
identified. Twenty-four fractures were open, 59 were closed.

A radial nerve injury was present preoperatively in 34%
of patients. One postoperative radial nerve palsy occurred and
was resolved within 3 weeks after surgery.

There were multiple indications for surgery; 24 patients
had open fractures, 30 had lower extremity injuries requiring
restricted weightbearing, 20 had ipsilateral upper extremity
fractures, 2 had vascular repairs, 1 had a post closed reduction
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radial nerve palsy, and 20 had multiple injuries for which
stabilization of the humerus fracture simplified nursing care.
Twenty-three percent of patients had at least two surgical
indications. The type of hardware used was narrow 4.5 mm
DCP in 56% of patients, broad 4.5 mm DCP in 30% of
patients, and 3.5 mm DCP in 6% of patients; and in 8% of
patients, it was unclear which implant was used. All were
stainless steel rather than titanium plates.

The postoperative weightbearing status of the involved
humerus was decided on the basis of the presence or absence
of a lower extremity injury that required restricted weight-
bearing and not on the basis of fracture pattern or comminu-
tion. For example, a patient who could not bear weight on one
lower extremity would be allowed to ambulate using crutches
or a walker, fully weightbearing through both upper extrem-
ities. A patient with no injury to the lower extremities that
required restricted weightbearing would not need to use
crutches to bear weight. A patient who could not bear weight
on either lower extremity would be allowed to transfer using
the involved upper extremity. Based on these criteria, 52% of
the fractures were allowed to immediately bear full weight,
40% were nonweightbearing, and 8% were cleared for trans-
fers. Patients who were allowed to bear weight used either
platform crutches or walkers in an effort to decrease the
moment arm of the force the humeral shaft was subjected to.
The weightbearing status of individual patients was deter-
mined by reviewing the postoperative physical therapy notes
and orders as well as what type of assistive device was used.

Either the posterior or anterior approach to the humerus
was used, depending on the position required by the associ-
ated injuries addressed at the same operation. If either ap-
proach could be used, the posterior approach was chosen. The
decision to use small or large fragment plates was based on
the size of the bone. All patients had a minimum of six
cortices of fixation proximal and distal to the fracture. Im-
mediate bone grafting was performed if the fracture was
closed and more than 50% of the circumference of the cortex
was comminuted. Two patients were bone grafted in each of
the weightbearing and nonweightbearing groups.

Seventy-eight of the fractures healed after the initial
operation. Five required a second procedure, which involved
reapplication of plate and bone grafting. Three patients had
nonunions and two had failure of hardware. There was one
failure of hardware in the weightbearing and nonweightbear-

ing group. All fractures for which radiographs were available
healed with less than 10 degrees of varus/valgus or procur-
vatum/recurvatum.

Statistical analysis revealed no relationship between the
weightbearing status and union rate (Fisher’s exact test). The
analysis also revealed no difference between the two groups
in patient or fracture demographics, including fracture loca-
tion, fracture pattern, type of plate used, or number of screws
placed proximal or distal to the fracture site. Two fractures in
the nonweightbearing group and three in the weightbearing
group required a second procedure to gain union. This is not
a statistically significant difference.

DISCUSSION
Studies have documented that excellent and predictable

results occur when fractures of the humeral diaphysis are
treated with internal fixation.14,20,24Although most humeral
shaft fractures can and should be treated nonoperatively,
internal fixation, with its high union rate and low infection
and iatrogenic nerve palsy rates, is a good treatment option
for fractures that require immediate stabilization.

Koval et al.27 have shown that immediate weightbearing
after operative treatment of geriatric hip fractures is safe.
There are no such references for operatively treated humeral
shaft fractures. The percent of body weight placed on an
upper extremity is' 25% with a standard cane, 45% with a
single forearm crutch, and 80% with axillary crutches.28,29It
is difficult to determine the overall effect of the use of an
assistive device on the operatively treated humerus. The arm
muscles do not provide fracture stabilization forces. Two
biomechanical studies suggest that plating a humerus can
restore normal or greater than normal stiffness in torsion.
Bending properties in one study show no difference with a
plate, whereas another study shows less stiffness in posterior
and lateral bending than the intact humerus. Plating was
stiffer in torsion and less stiff than interlocked intramedullary
fixation in posterior and lateral bending. Assessments of axial
stiffness or weightbearing were not done, because the hu-
merus was not felt to be a true weightbearing bone.30,31 The
clinical comparisons of functional outcomes suggest that
compression plating and retrograde flexible nailing give bet-
ter results than antegrade techniques with interlocking nails.5

The utility of immediate weightbearing after internal
fixation of the humeral shaft makes it an attractive alternative
for patients with multiple injuries. It would be useful for
patients with unilateral lower extremity injuries that require
restricted weightbearing and who would be restricted to
wheelchairs until their lower extremities healed, allowing
them to use walkers or crutches. It is our current practice to
allow patients to bear full weight on a plated humeral shaft
fracture immediately, and, in fact, a humeral shaft fracture in
conjunction with a lower extremity fracture is one of our
indications for operative treatment of a humeral shaft frac-
ture.

Table 1 Mechanisms of Injury

Mechanism of Injury Number of Fractures Percent

MVC 71 85
Pedestrian struck 5 6

MCC 2 2
GSW 2 2
Fall 1 1

Boating accident 1 1

MVC, motor vehicle crash; MCC, motorcycle crash; GSW, gun-
shot wound.
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Our results indicate that immediate full weightbearing
does not have an adverse effect on the outcome of operatively
treated fractures of the humeral shaft. Although this is a
retrospective study with all of the shortcomings inherent to
that type of study, and we do not know how much weight is
borne through the plated fractures, the homogeneity of the
weightbearing and nonweightbearing groups does allow valid
comparisons. However, a plate of adequate length must be
used. We most commonly used the narrow 4.5 mm DCP,
which previously has been shown to give good results in
humeral fractures.23,32 We feel that stable fixation is more a
function of technique than the type of plate used. Although
the ideal plate length is not known, we recommend at least six
to eight cortices of fixation proximal and distal to the fracture
site.

CONCLUSION
Immediate weightbearing using a platform walker or

crutch does not lead to an increase in the nonunion or mal-
union rate for fractures of the humeral diaphysis treated with
plate and screw fixation when a minimum of six cortices of
fixation is obtained both proximal and distal to the fracture
site. Although a high rate of preoperative radial nerve injury
was present in our series, only one postoperative nerve palsy
developed. When indicated, open reduction and internal fix-
ation of the diaphysis of the humerus, followed by immediate
weightbearing through the involved humerus, is a safe and
efficacious procedure.
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