Functional Bracing of Tibial Fractures

AUGUSTO SARMIENTO, M.D.*

Traditionally the management of fractures
of the tibia and other long bones of the ap-
pendicular skeleton has been - predicated
upon the principle "that immobilization of
the injured bone and the adjacent joints is
a prerequisite for fracture healing.

The rigid adherence to this principle has
been challenged by the results obtained with
certain fractures which consistently achieve
healing in the absence of immobilization,
Abundant callus frequently seen around
fractures of active patients as well as in those
with spastic neurological conditions testify
to the fact that osteogenesis continues in the
presence of motion of the damaged bony
structures,

In 1963 I first conceived the idea that
tibial fractures could be successfully man-
aged by means of a special cast which would
permit early freedom of motion of the knee
joint and weight-bearing ambulation without
increased shortening of the extremity or
interference with normal osteogenesis.

Experiences with this below-knee func-
tional cast led later to the development of a
brace that permitted the patient with a
fractured tibia to free his ankle and knee
joints and to bear weight within a relatively
short period after the initial injury.” Simul-
taneously, studies led to the use of similar
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functional methods of treatment for frac-
tures of the femoral shaft. An above-the-
knee brace that allowed the patient with a
fractured femur to ambulate within a few
weeks after the initial injury with freedom
of motion of all joints was standardized.®
Satisfactory results with tibial and femoral
bracing brought about the development of
techniques of management and functional
bracing of certain forearm fractures.® 5 9

Early clincal experiments with fracture
bracing were carried out with plaster-of-Paris
appliances which were soon replaced by
plastic materials of lighter weight, and
cooler and easier to apply.”

Ten years of experience with 722 tibial,
femoral and forearm fractures with a very
low morbidity, a high rate of union, a rapid
restoration of function and virtually the
elimination of the common sequella of im-
mobilization have convinced me that rigid
immobilization of fractured long bones and
adjacent joints is not a prerequisite for frac-
ture healing. I've further theorized that
limited motion at the fracture site, if the
result of function, favorably enhances the
reparative process.5 Clinical and laboratory
experiences strongly suggest that provision
of stability and prevention of shortening of
acute fractures immobilized in circular casts
or braces is primarily the result of the role
played by the incompressible soft. tissue mass
that surrounds the fractured site and the
visco-elastic nature of the musculature and
fascial structures.’
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Fics. 1A. (left) and
B. (right). Below-the-
knee functional cast.

EXPERIENCES

Successful experiences with PTB prostheses
(Patellar Tendon Bearing) for the below-
knee amputee prompted my studies on the
possibility of utilizing prosthetic principles
in the treatment of fractures of the tibia.
The PTB prosthesis had eliminated the need
for the traditional thigh corset in the below-
knee prosthesis by the utilization of total
contact between the stump and the socket
and the distribution of weight-bearing pres-
sures through bony areas of the proximal
tibia and the patellar tendon. This new pros-
thesis also eliminated bulky metallic knee
joints and thigh corsets and gave the ampu-
tee the opportunity to develop a more func-
tional and cosmetic gait through the
uncncumbered use of his remaining
musculature.

I was intrigued with the possibility that
a below-the-knee plaster-of-Paris  cast
molded like a PTB prosthesis could provide
sufficient and comfortable stabilization for

a fractured tibia while allowing normal and
uninterrupted healing. Such a cast could,
theoretically by its firm molding over the
proximal tibia, transfer weight-bearing pres-
sures from the floor to the bony promi-
nences to the tibial plateaus and patellar
tendon virtually by-passing the fracture site.
Initial attempts to treat fractures of the tibia
with such a cast were successful and further
experiences demonstrated satisfactory and
consistent maintenance of reduction of frac-
tures with adequate stability to permit un-
interrupted osteogenesis (Figs. 1A and B).

Using this new cast in numerous instances
I found that it was best to initially immobi-
lize fractured tibiae in toe-to-groin casts and
to encourage patients to bear increased
weight on the injured extremities.? In acute
fractures with severe displacement and con-
siderable soft tissue damage, it is preferable
to recommend recumbency and elevation of
the leg to encourage reduction of swelling.
Otherwise weight-bearing ambulation may be
introduced carly.
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Fics. 2 A. (top) and B. (bottom). The con-
dition of the fibula significantly determines the
development of varus and valgus deformities
in intra-articular and proximal tibial fractures.

After two weeks, the toe-to-groin cast may
be removed and a below-the-knee functional
cast applied. This two-week period can be
reduced only in those instances when the
initial injury was not accompanied by severe
soft tissue damage manifested by only mod-
erate swelling. Open fractures resulting from
high velocity missiles or vehicular accidents

with considerable displacement of the frag-
ments frequently may require immobilization
in the toe-to-groin cast for periods longer
than two weeks. It is the degree of soft tissue
pathology that determines whether or not a
below-the-knee functional cast may be
applied.

At the time of application of the below-
knee functional cast, minor corrections in
alignment and rotation of the fragments can
be obtained. Most patients experience only
minimal discomfort from gentle manipula-
tion of the limb after the two-week period of
ambulation in the long-leg cast. It is desir-
able however, that the best possible reduction
be obtained originally prior to the first ap-
plication of the initial toe-to-groin cast.

Radiological examination of the limb fol-
lowing the apptlication of the toe-to-groin, as
well as the below-knee cast, is imperative.
The recognition of angulatory or rotary de-
formities must be corrected preferably by the
removal of the cast and reapplication of a
new one. In the hands of a skillful indi-
vidual, wedging is possible in many instances.

Following the application of the below-
knee functional cast, ambulation is encour-
aged anticipating that within a few days full
weight-bearing will be tolerated easily. Most
patients are capable of abandoning all types
of external support within two weeks after
the application of the first below-knee
functional cast.

In the overwhelming majority of instances
of closed fractures of the tibia the initial
amount of shortening constitutes the ulti-
mate shortening of the fractured bone. The
interosseous membrane and the support pro-
vided by the visco-elastic soft tissues of the
extremity prevent any further shortening.

Fractures with marked displacement orig-
inally and especially those with open wounds,
develop the greatest amount of shortening.
It is in these types of fractures that the initial
insertion of pins above and below the frac-
ture is desirable for approximately a three-
week period.
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Failure to correct angulatory deformities
following the application of the weight-
bearing cast may result in increased deform-
ity. This is particularly true for fractures of
the distal tibia, especially when the deformity
is that of recurvatum.

Fractures of the tibia with intact fibula,
particularly open ones, have a ready tendency
to angulate toward the fibula with resulting
varus deformity. This deformity may be
encountered regardless of the type of cast
used and in the absence of weight-bearing
ambulation.

Rotary deformities are for the most part
casily preventable and experiences have
shown that further increase is not likely to
occur,

Intra-articular fractures of the proximal
tibia may be treatcd with below-the-knee
functional casts but special attention must
be given to the type of fracture and the con-
dition of the fibula. Fractures with intact
fibula have a ready tendency to develop
angulatory decformities upon subjection to
weight-bearing stresses. Varus deformities
may occur with high fractures when the
fibula is intact (Figs. 2A and B).

Fractures of the distal tibia with intra-
articular involvement should be protected
from weight-bearing if restoration of con-
gruity has been obtained. Loss of reduction
has been found several times after unpro-
tected weight-bearing ambulation.

Even though in several instances we have
used below-the-knee functional casts follow-
ing open reduction and internal fixation of
fractures, the results have not been consis-
tently satisfactory. In the case of plated
tibiae, the below-the-knee casts do not seem

to provide adequate protection against sheer-

ing stresses particularly in oblique fractures.
Following intramedullary fixation, our ex-
periences have been better, but not neces-
sarily excellent in all cases.

The success achieved with this new below-
knee functional cast for fractures of the tibia
which permitted freedom of motion of the

R
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FiGs. 3 A, B and C. Functional ORTHO-
PLAST brace with flexible plastic insert.

knee joint and early weight-bearing ambula-
tion was followed by attempts to free the
ankle joint as well.7:% 10 Initially these
attempts were met with the problem of swell-
ing around the suddenly freed foot and ankle
of the injured extremity, frequently reaching
degrees of severity sufficient enough to pro-
duce considerable discomfort. However, 1
recalled that patients treated with the below-
knee functional cast, who actively ambulated
on their injured extremities, rarely experi-
enced ankle swelling upon removal of the
cast even after long periods of immobiliza-
tion. Continued experiences finally resulted
in the standardization of a method which
calls for immobilization of the injured limb
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Fic. 4 A. Transverse fracture of tibia and
fibula which healed without shortening or
angulatory deformity.

in a toe-to-groin cast for approximately two
weeks, followed by an additional two-week
period in the short-leg functional cast prior
to the application of the brace which permits
complete freedom of motion of the knee and
ankle joints,

During the past several years, efforts have
been made to reduce the period of immobi-
lization in the toe-to-groin casts as well as
in the below-knee functional casts prior to
the application of the functional below-knee
brace in fractures of the tibia. It has become
apparent that the severity of soft tissue in-
jury determines, for the most part, the
period of time for which the limb must be
immobilized in long or short-leg cast devices.
An open fracture of the tibia resulting from
a severe injury with great initial displace-
ment of the fragments and massive soft
tissue damage requires a longer period of
immobilization. Frequently such fractures
require immobilization in a long-leg cast and
bed rest for periods of time that exceed
the average two weeks previously cited.

However, it has also been my experience
that closed fractures with minimal soft tissue
damage and minimal displacement can re-
ceive the functional brace within a time
period as short as one or two weeks follow-
ing the injury. In these instances, however,
some patients experience discomfort and find
weight-bearing ambulation difficult and
painful, Therefore, it is best to delay the
application of the brace in order to insure
the greatest degree of comfort and success.

FiG. 4 B. See legend for Figure 4 A.
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Fics. 5 A and B. Comminuted open frac-
ture which healed with moderate shortening
but without angulatory deformity.

Initial experience with tibial bracing was
carried out with plaster-of-Paris and single
axis metallic joints. After treating 96 cases
in this manner, I began to use plastic ma-
terials that replaced first the plaster-of-Paris
and recently the metallic joints as well. Mr.
william F. Sinclair, C.P.O., Director of the
Prosthetic-Orthotic Research Laboratory at
the University of Miami School of Medicine,
was responsible for the development of the
various metallic and plastic joints as well as
the fracture bracing techniques.?

Patients are encouraged to ambulate with
external support until discomfort has sub-

sided. Most patients abandon canes or
crutches within two weeks after the applica-
tion of the brace. Patients are permitted to
remove the shoe from the brace during re-
cumbency and for cleansing purposes. The
Velcro strap placed over the dorsum of the
foot prevents the brace from sliding down.

The new plastic insert which replaced the
metallic joints by virtue of its fit over the heel
and mid-tarsal area provides sufficient sta-
bility to prevent rotational deformities (Figs.
3A to C).

L.

Fic. 5 C.

Sec legend for figures 5 A and B.
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Fic. 6 A. Bilateral tibial fractures treated
with functional below-the-knee ORTHOPLAST

braces. The functional braces were applied
four weeks after the initial injury.

MATERIAL

This is a report of the results of 482 tibial
shaft fractures which have been treated with
below-the-knee functional methods. None of
these patients had internal fixation of their
fractures. There were an additional 53 patients
who were lost to follow-up. The first 100 pa-
tients had below-knee functional casts and the
remaining 382 had below-knee braces. Twenty-
two patients had bilateral fractures. There were
two non-unions, One occurred in an alcoholic
patient with advanced cirrhosis of the liver who

sustained an open comminuted segmental frac-
ture of the proximal and middle thirds of the
tibia. The second occurred in a 35-year-old
woman with a closed transverse fracture of the
middle third of the tibia without association
fracture of the fibula,

There appears to be no significant difference
in the results obtained with fractures treated
with the below-the-knee cast as compared with
those treated with the below-the-knee brace.”
The first 85 patients had their fractures immobi-
lized in below-the-knee functional braces made
of plaster-of-Paris and the remaining in plastic
(ORTHOPLAST) braces. This is not a report
of a consecutive group of tibial fractures treated
at Jackson Memorial Hospital, University of
Miami, since a small though as yet undeter-
mined number of patients were not included in
this series. Those cases were patients who did
not receive the functional brace within the first

i
See legend for Figure 6 A.

FiGg. 6 B.
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Fic. 6 C. See legend for Figure 6 A.

6 weeks of injury either because of associated
injuries or massive soft tissue damage that pre-
cluded their ambulation or who were referred
to the Fracture Brace Clinic later than 6 weeks
after the inital injury. 1 have arbitrarily estab-
lished the 6 weeks period since it is my impres-
sion that the most rapid and consistent healing
takes place when function is introduced during
the early post-injury days. Eighty-nine per cent
of all the closed fractures in this series were
braced within the first 4 weeks.

There appears to be no major difference in
the healing time of tibial fractures according
to the type of fracture. Transverse fractures
healed at a median of 15 weeks as compared
to comminuted and oblique fractures which
healed at a median of 14 weeks. Segmental
fractures healed at a median of 17 weeks.

Minimal difference was detected in the heal-
ing time of fractures at various levels of the
tibia. Fractures of the proximal and distal
thirds of the tibia healed at a median of 14
weeks, those in the middle third at 15 weeks.

Fig. 6 D. See legend for Figure 6 A.
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Ninety-nine fractures were open and healed
at a median time of 16 weeks. Two hundred
eighty-one were closed and hecaled at a median
time of 14 weeks.

Two hundred seventy-six fractures had asso-
ciated fractures of the fibula and healed at a
median time of 14 weeks. One hundred-four
fractures without fractures of the fibula healed
at a median time of 15 weeks.

The average and median healing time for the
entire group was 14.5 weeks.

In the group of patients braced with below-
the-knee functional braces, 73 patients (19% )
by-passed the below-the-knee cast stage and
went directly from the original toe-to-groin cast
into the below-the-knee functional brace. Three
hundred seven patients (81% ) reccived the in-
termediate stage of a below-the-knee functional
cast.

The maximum angulation experienced in the
entire series was 12° of varus, 8° of valgus
and 8° of recurvatum. Ninety-one per cent of
the patients had less than 5° of angulatory
deformity.

The median shortening was 6.4 mm. Closed
fractures experienced a median of 6.4 mm
shortening as compared to open fractures which
experienced 6.8 mm. The maximum amount
of shortening in the entire series, 2.54 cm, was
accepted in a patient with an open fracture of
the middle third of the tibia with associated
multiple injuries. Eighty-eight per cent of the
patients had less than 4.1 mm shortening. Pins

FiGs. 7 A, B, and C.
Oblique fracture of the
proximal tibia and fib-
ula in an osteoarthritic
patient. The associated
displaced fibular frac-
ture permitted settling
without angulatory de-
formity,

above and below the fracture were used in 28
cases and kept in place for periods of time
ranging from 2 to 5 weeks with a median of 3
weeks.

Fig. 7 D. See legend for Figures 7 A-C.
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Fic. 8 A and B. Comminuted fracture of
the distal tibia and proximal fibula which
healed uneventfully in a below-the-knee func-
tional ORTHOPLAST brace.

The oldest patient was 89 years and the
youngest 16 years. Data on patients younger
than 16 years are not being presented in this
report.

There was no incidence of thrombo-embolic
disease, pulmonary emboli or anterior tibial syn-
drome in the entire scries.

Limitation of motion of the knee or ankle

joints was not carefully recorded. However, it
is my impression that permanent limitation of
motion has not been encountercd and that most
patients regained full use of their joints and
extremities prior to removal of the brace,

Forty-five per cent of the patients sustained
their fractures as passengers on 2 or in 4-wheel
vehicles; 15 per cent as pedestrians injured by
moving vehicles; and 28 per cent from falls or
twisting injuries. Firearm wounds accounted
for 9 per cent of the injuries sustained and 3
per cent were incurred by other means (Figs.
4A through 10).

Two patients experienced refractures within
the first 8 weeks following the removal of the
brace. In both instances the fractures united
uneventfully following re-application of the
functional brace.

I have also had the opportunity to use func-
tional below-the-knee braces for delayed unions
and non-unions of the tibia in some instances
associated with infection. Spontaneous union
and/or disappearance of infection did not take
place in all instances. However, I am of the
impression that a functional environment affects

Fic. 8 C. See legend for Figures 8 A and B.
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F1G. 9. Segmental fracture which healed without additional shortening or angulatory deformity.
The below-the-knee ORTHOPLAST functional brace was applied five weeks after the initial injury.

favorably the condition of the soft and bony
structures of those limbs. In the event that a
period of activity does not result in healing of
the fracture and surgery or debridement are
necessary the metabolic and physiologic condi-
tion of the extremity will improve, therefore
enhancing the success from the necessary surgi-
cal procedure (Fig. 11).

Experiences with a functional method
which I have developed over the past 10
years for the treatment of certain tibial frac-
tures have demonstrated a high success rate
by virtue of elimination of surgical infection
and a significant reduction of non-unions.
The carly freedom of motion of joints has

permitted functional activity and inde-
pendence not possible with other conven-
tional methods of treatment. Osteoporosis of
disuse and joint stiffness secondary to pro-
longed immobilization have been virtually
eliminated.

This functional method of treatment does
not at the present time constitute the primary
and total treatment for tibial fracture. Brac-
ing is introduced after a period of immobi-
lization in plaster-of-Paris. The brace does
not rigidly immobilize the fracture fragments
as demonstrated by cineradiographic studies.
It appears, however, that this minimal mo-
tion at the fracture site — being the result
of function — has not been detrimental to
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Fi1. 10. Segmental fracture demonstrating healing of the fracture with only minimal additional

shortening and mild valgus deformity.

fracture healing. On the contrary, it seems
to promote rapid intrinsic stability of the
fractures.

Experiences with 482 tibial fractures
treated in this manner have strongly sug-
gested that shortening of the extremity does
not take place from the introduction of
weight-bearing in the fractured extremity
stabilized with below-the-knee functional
casts or braces. The initial degree of short-
ening of closed fractures is usually the total
amount of shortening detected at the com-
pletion of healing.

Open fractures with severe soft tissuc
damage are more likely to develop greater
initial shortening.!:* For this reason I be-
lieve that in open and severely displaced
open fractures of the tibia that restoration
of length by mechanical means should be
performed. I prefer the use of transfixion
pins above and below the fracture and the
stabilization in toe-to-groin casts, preferably
no longer than three weeks. The degree of

soft tissue damage and initial displacement
of the fragments are of importance since the
ultimate degree of shortening seems to be
directly related to it. Tibial fractures treated
with early functional below-the-knee braces
rarely have more than 6.8 mm of shortening.
Closed fractures have averaged 6.4 mm
shortening and open fractures 6.8 mm.
Rarely is that amount of shortening detect-
able during gait after continued use of the
extremity following healing of the fracture.
Indeed, shortening between 1.27 cm and
1.91 cm is rarely troublesome or noticeable.
Angulatory varus deformities, if limited to
only a few degrees, are cosmetically accept-
able. Similar degrees of valgus deformity are
more readily recognizable. Their prevention
is therefore more important, particularly in
the female patient. Fractures of the distal
one-half of the tibia with intact fibula, par-
ticularly open ones, have a ready tendency
to angulate toward the fibula resulting in
varus deformity of the leg. This varus de-
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formity, in my experience, has not been
severe enough to justify its correction by
open reduction or osteotomy of the fibula.

Recurvatum deformities, if accepted at
the time of the application of the cast or
brace, may increase on weight-bearing. Intra-
articular fractures of the distal tibia are best
not subjected to the weight-bearing stresses
because of the likelihood of increased de-
formity, The behavior of fractures of the
proximal tibia with or without intra-articular
involvement is influenced significantly by
the condition of the proximal fibula. An
intact fibula could easily lead to a varus
deformity in the presence of a vertical frac-
ture particularly if it enters the joint in its
medial aspect. The proximal tibiofibular
joint allows the head of the fibula to func-

Fig. 11. Two and
one-half month old
open infected fracture
which healed without
additional shortening or
deformity.

tion as a supporting strut in controlling or
preventing distal displacement of the lateral
tibial condyle. Fractures of the proximal
tibia including both tibial plateaus with as-
sociated fibular fractures can, as a rule, be
braced and the knee mobilized anticipating
an even collapse without varus or valgus
deformity. The use of a thigh corset at-
tached to the leg brace with metallic joints
is desirable, particularly in patients with
large and flabby legs.

Contrary to popular belief there appears
to be no difference in the healing time of
fractures of the tibia at various levels. The
type of fracturcs — oblique, transverse,
comminuted -—— with this method of treat-
ment heal at approximately the same rate.
It is my belicf, however, that comminuted



Number 105
November-December, 1974

Functional Bracing 215

FiG. 12 A. Open severely comminuted
fractures of the tibia and fibula with associated
“low grade infection.

fractures become intrinsically stable before
transverse ones. The functional bracing of
tibial fractures has been used in closed as
well as open fractures with an equal degree
of success. However, in general, the bracing
has been delayed longer in open fractures
and the healing has taken longer. Open
fractures as a rule are treated by debride-
ment and immobilization in toe-to-groin

casts without attempting to perform primary
closure of the skin® 1! (Figs. 12A through H).

There is strongly suggestive evidence that
functional management of tibial fractures is
most successful when introduced early after
the initial insult. A period of a few days of
relative rest to the extremity following the
onset of the fracture is however highly de-
sirable. Prolonged postponement of weight-
bearing and functional activity do not con-
sistently bring about uneventful osteogenesis.
1 believe that the ideal time for functional

L

Fic. 12 B. Frac-
ture was stabilized
with pins above
and below the
fracture.
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Fi6. 12 C. The wound was debrided and
one large fragment of bone excised.

bracing of fractured tibiac is between the
end of the second and fourth week.

Failure to detect bony areas about the
proximal tibia as weight-bearing areas
prompted me to suspect that the soft tissues
of the extremity are highly responsible for
the distribution of pressures during weight-
bearing ambulation. Clinical and laboratory
studies have demonstrated considerable
pressure concentration over the gastrocne-
mius mass suggesting that the prevention of
shortening is partially the result of the cre-
ation of an environment subject to the prin-
ciples of incompressibility of fluids. The
vertical loads of ambulation tending to
shorten the fractured fragments are balanced
by the lateral and oblique forces created by
the soft tissues against the rigid walls of the
cast or brace. The large musculature of the
leg with its high water content is, for prac-

tical purposes, separated from the thigh and
foot at the knee and ankle joints by rela-
tively inelastic ligamentous structures. The
muscle bellies of the flexors and extensors of
the knee as well as the flexors, extensors,

FIG. 12 D.

I'wo weeks after the mmtial 1n-
jury, a below-knee functional cast was applied.
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Fic. 12 E. Four
weeks later a be-
low-knee ORTH-
OPLAST brace
replaced the plas-
ter-of-Paris.

invertors and evertors of the foot and ankle
have become tendinous in nature prior to
their reaching the knee or ankle joints. These

tendinous structures are held close to the
underlying bony structures by crural liga-
ments just above the ankle joint, virtually
separating the lower leg from the adjacent
anatomical segments of the limb (Fig. 13).
Perhaps of special importance is the visco-

Fi. 12 F. The fracture united uneventfully.
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FiG. 12 G. The overall appearance of the
fractured extremity was satisfactory. No at-
tempts were made at the time of surgery to
close the wound.

clastic nature of the musculo-fascial struc-
tures surrounding the fractured bones. There
is laboratory evidence which strongly sug-
gests that the initial damage to the elastic
musculofascial tissue inserting into and en-
veloping the fracture site determine the
initial and ultimate degree of shortening of
the extremity. Thesc observations have sug-
gested that the brace plays a most important
role in the prevention of angulation as well.
(See Chapter on “The Role of Soft Tissues
in Fracture Stability.”)

The interosseous membrane also appears
to play a major role in the stabilization of
tibial fractures and in determining the initial

F1G. 13. Artist’s conception of the applica-
tion of the principle of incompressibility of
fluids to the stability of tibial fractures. The
relatively incompressible soft tissues surround-
ing the fractured bone do not permit shortening
under vertical loading because of the resistance
provided by the rigid walls of the brace.

and ultimate degree of shortening of the ex-
tremity. Laboratory studies in progress at
this time indicate that this membrane with
its strong relationship with the periosteum
and muscle origins serves physically as a
limiting force in the prevention of shortening
of the extremity under weight-bearing con-
ditions. It appears that the damage to the
intcrosseous membrane is a determining
factor in longitudinal as well as in trans-
verse displacement of the fragments at the
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time of the initial injury and later during the
weight-bearing ambulation. I have extrapo-
lated, based on clinical and laboratory ob-
servations, that the maintenance of length
and alignment of tibial fractures is governed
primarily by the hydraulic environment pro-
vided by the supporting brace and the in-
fluence of the checkrein mechanism of the
interosseous membrane. (See Chapter on
“The Role of Soft Tissues in Fracture Sta-
bility.”)

I have attempted to explain the high suc-
cess rate of these methods on the basis of the
fact that the fractured limbs by virtue of the
freedom of motion of the joints and activity
are placed in a physiological environment
which is conducive to osteogenesis. The
intermittent compression of the fractured
parts brought about by weight-bearing and
functional activity as well as physiological
muscle contractions probably create a ther-
mic, vascular and metabolic milieu which
enhances the normal reparative process.

SUMMARY

Ten years of experience with non-surgical
functional methods of treatment in 482 frac-
tures suggests that healing of fractures of the
tibia can be obtained in the overwhelming
majority of instances and can be enhanced
by functional activity of the musculature,
motion of joints in the affected extremities,
and weight-bearing. The functional method
of treatment does not provide rigid im-
mobilization to the fractured structures, and
in fact allows minimal amounts of motion
at the fracture site which associated with
limb function, encourages early osteogenesis.
Tibial fractures usually rest at the time of
injury in a position of the total and eventual
shortening found at the completion of heal-
ing. The soft tissues of the injured extremity

— particularly the incompressible water-rich
and visco-elastic musculature — are prob-
ably the major stabilizing forces and the
main determinants of subsequent shortening.
The initial damage suffered by the interos-
seous membrane is also most likely influen-
tial in determining the initial and eventual
shortening and alignment of the fragments.
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