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ORIGINAL STUDY

(Un)importance of physical therapy in treatment of
displaced supracondylar humerus fractures in children

Sinisa Ducic, Marko BumBasIrevic, Vladimir RabLovic, Zoran Bukumiric, Bojan Bukva, Dusan ABRAMOVIC

From University Children’s Hospital, Belgrade, Serbia

Elbow joint stiffness is a common complication fol-
lowing supracondylar humerus fractures. In prospec-
tive study, dynamics of establishing a full range of
motion in the elbow joint following the treatment of
supracondylar humerus fractures were assessed,
together with the effects of physical therapy on
improvement in the range of motion.

Two groups of patients were observed. Physical
therapy was administered to the first group, com-
prised of 25 patients. The second group, comprised of
28 patients, underwent no physical therapy.

In the first few months following treatment, the range
of motion was significantly greater in the patients who
had undergone physical therapy, but after 12 months,
the range of motion was almost equal in the two
groups.

This study has shown that it takes about 12 months to
establish a full range of motion after the injury, and
that it is not necessary to apply physical therapy in
patients with elbow fractures.

Keywords : elbow fracture ; children ; joint stiffnes ;
flexion ; extension ; physical therapy.

INTRODUCTION

The extension type of supracondylar fracture is
the second most frequent type of fractures in chil-
dren, representing approximately 16.6% of frac-
tures in this population (6,9,13). They are most com-
monly seen in the age group under seven years (9).
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One of the common complications of the supracon-
dylar humerus fracture is a decrease in the range of
motion (ROM). Full range of motion is usually re-
stored with time. In most cases, this limited move-
ment range is most prominent after removal of the
cast immobilization. The available literature data on
the time to establishment of full range of motion
following cast removal in supracondylar humerus
fractures vary, as do the data on the effects of phys-
ical therapy on range of motion recovery.

Some authors have noted rapid recovery of elbow
motion after closed reduction and percutaneous
pinning. Shrader stated it is the rare child who does
not have full range of motion 6 to 8 weeks after
immobilization (/7). Numerous authors expected re-
turn of motion 1 month after pin removal (10,13).
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Conversely, many authors pointed out that achiev-
ing maximum elbow motion after such injuries took
12 months or more and there was considerable indi-
vidual variation among patients in this regard (2,4).
In addition, views on the necessity of physical
therapy following orthopedic treatment of supra-
condylar humerus fracture also vary. Even though
many authors note that there are no indications for
physical therapy after supracondylar fracture treat-
ment, certain orthopedic surgeons still prescribe
physical therapy to these patients (7,3,8). Our aim
was to estimate and define the time period, follow-
ing a supracondylar humerus fracture, by which an
improvement in range of motion can be expected
and after which the final results of treatment could
be adequately assessed ; our second objective was
to establish whether physical therapy affects final
results of treatment of these fractures in children.

MATERIALS AND METHODS

The prospective randomized study encompassed
53 patients were treated uniformly by 3 pediatric ortho-
pedic surgeons for supracondylar humerus fractures type
IT and type III in period from January 2010 to June 2013.
All patients were treated by closed reduction and
percutaneous pinning using Kirschner wires in a crossed
configuration. The treated patients were classified in
2 groups : Group 1 comprised 25 patients who underwent
physical therapy, while Group 2 comprised 28 patients,
who underwent no physical therapy. Collected data
included age, gender, side of injury and fracture type
(degree of dislocation).

The physical therapy started after removed cast and
wires (3-4 weeks after fracture). The physical therapy
was prescribed by a physiatrist and was administered
three times a week for 30 minutes, in a period of 6 to
8 weeks. Different types of physical therapy were used in
this period. In addition to kinesitherapeutic procedures,
other forms of physical therapy were also applied (ther-
motherapy, interferential current, diadynamic current,
laser, hydrotherapy, magnet, transcutaneous electrical
neural stimulation (TENS)). In addition, parents were
trained and instructed to administer exercises at home,
three times a day. The exercises mostly comprised
passive and active extension of soft tissues of the elbow
joint.

Patients who were treated solely by closed or open re-
positioning, those who had open humerus fractures and

those with neurological lesion were not included in the
study.

The parameters assessed were : the flexion, extension
and range of motion (ROM) of the fractured elbow as
well as that of the normal, contralateral elbow, as mea-
sured by plastic goniometer with minimal detectable
change of 1 degree. Range of motion is the sum of the
flexion and extension movements of the assessed elbow.
Measurements of these parameters were performed at
each visit, beginning at the time of cast removal, then at
8, 24 and 50 weeks.

Descriptive statistics and statistical hypotheses testing
methods were used for the analysis of primary data. Inde-
pendently from the physician, patients were randomized
postoperatively using random number generator in “R”
software environment. According to this randomization
method, only even numbers were treated by physical
therapy. Of the descriptive statistics, central tendency
measures (mean, median), variability measures (standard
deviation) and relative numbers (structural indicators)
were used. The following statistical hypotheses testing
methods were also used: t-test for two independent
samples, Mixed between-within subject ANOVA and
chi-squared test. Statistical analyses were performed
using SPSS for Windows, version 22. In all analyses, the
significance level was set at 0.05.

RESULTS

Patients’ demographic data are shown in Table I.
Of 53 treated patients, 36 were boys and 17 girls
with a mean age of 6.5 years (1.5 to 13 years). There
was no statistically significant difference between
the groups regarding age, gender, left/right side and
fracture type of the injured arm. Negative effects of
physical therapy were not occurred during this
study.

Flexion

Mean percent flexion of the injured arm in com-
parison to the uninjured arm, at different time
points, in both groups is presented in Table II. There
is a statistically significant increase in the percent-
age of injured arm flexion in comparison to the
healthy arm in the observed time (p < 0.001). Over-
all, in the observed period, there was a statistically
significant difference between the patients in the
group that underwent physical therapy and the
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Table I. — Demographic Characteristics and Type of fracture

Group 1 Group 2 p-value
Age (years) + SD 6.7+2.1 6719 0.959
Gender, n (%) 0.243
Male 15 (60.0%) 21 (75.0%)
Female 10 (40.0%) 7 (25.0%)
Side of the injury, n (%) 0.132
Left 10 (40.0%) 17 (60.7%)
Right 15 (60.0%) 11 (39.3%)
Fracture type, n (%) 0.569
Type II 10 (45.5%) 15 (53.6%)
Type 111 12 (54.4%) 13 (46.4%)

Table II. — Flexion (percentage in comparison to the uninjured arm)

Flexion, percentage of mobility of the uninjured arm + SD Group 1 Group 2 p-value
At cast removal 802+13 795+09
After 8 weeks 89.6+23 87.8+2.1

<0.001
After 24 weeks 948 +£0.6 939+13
After 50 weeks 975+0.8 97.1+09

group that did not, in the percentage of flexion of
the injured arm, compared to the uninjured arm
(p <0.001). This difference is significant at 8 weeks
(p =0.020) and at 24 weeks (p = 0.008). At the time
of cast removal and 50 weeks following the cast re-
moval there is no statistically significant difference
in the percent of flexion of the injured arm, com-
pared to the uninjured arm, between the patients
who did and those who did not undergo physical
therapy (p=0.096 and p=0.368, respectively)
(Fig. 1). There was no statistically significant inter-
action (correlation) between the administration of
the physical therapy and the change in percentage of
the flexion of the injured arm, compared to the unin-
jured arm, with time (p = 0.084).

Extension

There is a statistically significant increase in the
percentage of injured arm extension in comparison
to the healthy arm in the observed time (p < 0.001)
(Table III). Overall, in the observed period, there
was a statistically significant difference between the
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patients in the group that underwent physical thera-
py and the group that did not, in the percentage of
extension of the injured arm, compared to the unin-
jured arm (p = 0.015) (Fig. 2).

This difference is significant at 8 weeks
(p <0.001) and 50 weeks (p <0.001) following the
removal of the cast, but not statistically significant
immediately after the removal of the cast (p = 1.000)
as well as 24 weeks after cast removal (p = 0.592).
These differences are not clinically significant, be-
cause they are a consequence of a smaller range of
motion in extension, which allows the small differ-
ence between the two groups to gain statistical sig-
nificance.

There was a statistically significant interaction
(correlation) between the use of physical therapy, or
the lack thereof, in rehabilitation and the change in
extension values for the injured arm, compared to
the uninjured arm, with time (p < 0.001). The per-
centage of injured arm extension increased faster in
those patients who underwent physical therapy,
which is probably the consequence of greater differ-
ences in extension between the individuals.
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Fig. 1. — Flexion of the injured arm compared to the uninjured
arm (with and without physical therapy).
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Fig. 2. — Extension of the injured arm compared to the

uninjured arm (with and without physical therapy).

Table III. — Extension (percentage in comparison to the uninjured arm)

Extension, percentage of mobility of the uninjured arm + SD Group 1 Group 2 p-value
At cast removal 222+78 23.6+12.2
After 8 weeks 64.1+59 53.1+6.6

<0.001
After 24 weeks 989+23 953+12.2
After 50 weeks 99.8+0.9 975+£25

Range of Motion

The mean range of motion, in patients who un-
derwent physical therapy (Group 1) was 84.0 + 6.8
at the time of cast removal. This arc of motion
reached 116.2 + 7.6 by Week 8. By Weeks 24 and
50, the mean arc of motion was 137.6 + 8.1 and
141.7 + 8.4. The mean range of motion in patients
who did not undergo physical therapy (Group B), at
the time of cast removal, was 82.4 + 9.1. This arc of
motion reached 109.0 + 7.2 by Week 8. By weeks
24, and 50, the mean arc of motion was 135.3 +7.8
and 141.5+9.0.

There was a statistically significant increase in
range of motion of the injured arm in the observed
time (p <0.001) (Table IV). Overall, in the ob-
served period, there was no statistically significant
difference in the range of motion in the injured arm
between those patients who did and those who did
not have physical therapy as part of their rehabilita-

tion (p =0.173) (Fig. 3). There was a statistically
significant interaction (correlation) between the in-
clusion of physical therapy in rehabilitation, or lack
thereof, and the change in the range of motion of the
injured arm with time (p <0.001). The range of
motion in the injured arm increased faster in those
patients who did undergo physical therapy.

DISCUSSION

Supracondylar humerus fractures are second
most frequent fractures in childhood. Closed reduc-
tion with percutaneous pinning has become the
method of choice in the treatment for almost all
types of supracondylar humerus fractures. With the
advantages of decreased duration of hospital stay,
stable fixation and early mobilization, this method
results in a satisfactory functional and cosmetic out-
come. Postoperative evaluations include assessing
functional and cosmetic results. One of the ways of
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Table IV. — Range of motion

Arc of motion of the injured arm = SD Group 1 Group 2 p-value
At cast removal 840+6.8 824 +9.1
After 8 weeks 1162+7.6 109.0+7.2

<0.001
After 24 weeks 137.6 £8.1 1353+7.8
After 50 weeks 141.7+84 1415+£90
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Fig. 3. — Range of motion of the injured arm

assessing functional results of treatment is to com-
pare the range of motion of the treated elbow to that
in the untreated elbow.

Many authors have reported the results of treat-
ment of supracondylar humerus fractures, but with-
out precise reporting on the time of the assessment
in relation to the time of the injury. All authors
agree that there is a certain limitation in movement
after removal of the cast immobilization. Very few
authors have reported on the dynamics of reestab-
lishing the range of motion in the treated elbow (7,
12,14,15). A small number of orthopedic surgeons
still recommend physical therapy after cast removal
in cases of supracondylar humerus fractures (7,3,8).
Conversely, many authors emphasize that physical
therapy is not necessary following the treatment of
supracondylar humerus fractures (7). Certain authors
only advise the inclusion of physical therapy in
those cases in which there is a pronounced stiffness
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in the elbow and in which, after a certain period of
time, the range of motion is not satisfactory (13).

In his study, Keppler observed the effects of
physical therapy on restoring the arc of motion
following supracondylar humerus fractures (7). He
included 51 patients that were treated by open re-
duction only. After 12-13 weeks from the injury, the
limitation in the arc of motion, when compared to
the uninjured arm, was 35 degrees in those patients
who did not undergo physical therapy and 20 de-
grees in those who did. After 18-19 weeks, this lim-
itation was 20 degrees in patients who did not un-
dergo physical therapy and 9 degrees in those who
did, while a year after the injury there was no differ-
ence in the arc of motion between those who did and
those who did not undergo physical therapy. The
authors concluded that physical therapy accelerates
the recovery of a complete arc of motion in the first
20 weeks following injury, but 12 months after the
injury the established arc of motion is the same in
both groups of patients, so there is no need to pre-
scribe physical therapy after the removal of cast im-
mobilization in supracondylar humerus fractures.

The study by Ziontis, regarding 63 cases of
supracondylar humeral fractures, reports that 86%
of elbow motion is restored 12 weeks following the
injury, while 26 weeks following the injury this in-
creases to 94%, after which there is a slow improve-
ment in the range of motion until week 50, without
physical therapy (15).

In his study of 45 patients that sustained supra-
condylar humeral fracture, Wang concludes that it
takes 5 weeks after cast removal to recover 94% of
the range of motion in patients treated without phys-
ical therapy (14).

In his study encompassing 373 patients, Spencer
determined that nine weeks following cast removal,
85% of the elbow motion was restored in patients
treated by percutaneous fixation, as compared to
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92% in patients treated by cast immobilization alone
and by closed reduction and cast immobilization ; at
24 weeks, patients treated by percutaneous fixation
recovered 94% of elbow motion while those treated
by cast immobilization and closed reduction recov-
ered 98% (12). In this study, the authors noted that
an initial rapid recovery in elbow motion could be
expected after a supracondylar humeral fracture in a
child, followed by a progressive improvement for
up to one year after the injury. This motion recovery
was slower in older patients and in those with more
severe injuries.

In our prospective study, we followed two groups
of patients treated by percutaneous fixation of supra-
condylar humerus fractures for 12 months follow-
ing the injury. In patients who underwent physical
therapy following cast removal, there was a signifi-
cantly greater recovery of motion at 8 weeks com-
pared to the group that did not undergo physical
therapy. At 24 weeks, the range of motion in those
undergoing physical therapy was still better. In both
groups of patients, significant recovery of motion is
observed until week 24. After that, there is a ten-
dency of slow improvement of elbow motion until
week 50. Compared to the observations made by
Ziontis, in our patients, the range of motion recov-
ered somewhat slower after 8 weeks, but at 24 and
52 weeks it was similar to the range observed in the
patients studied by Ziontis. Compared to the initial
recovery of elbow motion in our patients, in Wang’s
study 94% of the arc of motion was recovered sig-
nificantly faster. One explanation could be the de-
creased severity of the fractures : 15 patients in the
Wang study (33%) had type I fractures on the
Gartland classification (5), which were treated only
by cast immobilization. Hypothetically, we could
explain the slower recovery of motion in our patients
by an increased severity of the fracture, as well as
by any additional injuries in the soft tissues of the
elbow arising from the placement of wires.

In our patients, 12 months from the day of injury
there was no difference in the range of motion be-
tween the group of patients that underwent physical
therapy and the other group, which did not.
Keppler’s study reached similar results, with the
authors concluding that physical therapy accelerates
the recovery of a complete arc of motion in the first

20 weeks following injury, but 12 months after the
injury the established arc of motion is the same in
both groups of patients.

Based on these parameters, it can be concluded
that physical therapy is not necessary in patients
treated for supracondylar humerus fractures. In ad-
dition, it was observed that complete elbow motion
recovery took 12 months and that functional results
of treatment of supracondylar humerus fractures
should not be assessed before 12 months have
elapsed from the day of surgery.

Lessons learned from this study include the as-
sessments of physiological restoration of move-
ment, including the time points in which the results
of supracondylar humerus fracture treatment should
be assessed. Furthermore, this study shows that
it takes time to recover a full range of motion and
that pediatric orthopedic surgeons and physiatrists
should be advised that intensive physical therapy is
not necessary following supracondylar humerus
fractures, while the concerned parents should be ad-
vised on the time it takes until full motion recovery.
In addition, it would be quite significant to deter-
mine the parameters that would help identify the
severity of motion limitation in which other modes
of treatment should be considered, whether surgical
or physiatric.

One shortcoming of this study lies in the fact that
the range of motion was only assessed in patients
treated by closed reduction and percutaneous pin-
ning. This included a small number of patients, so it
was impossible to assess the effects of age on the
restoration of motion, as well as fracture severity.
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