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Abstract: Introduction: The supracondylar
fracture of the humerus is typical of the
immature skeleton, representing a high rate
of care provided in orthopedic emergency
units. The mostused classificationis described
by Garthland, and it has 3 different types,
according to the deviation of the coronal
plane in the elbow radiographs, each one
with its appropriate therapeutic indication.
Objective: To assess the correlation between
the perimetry of the fractured elbow and its
contralateral elbow, classifying it according
to Garthland. Methodology: Study carried
out with children up to 12 years old with a
diagnosis of supracondylar fracture treated
in the emergency department of a tertiary
hospital in the city of Franca - SP. The
following data were collected: age, gender,
side affected, time of trauma, Garthland
classification, perimetry of both upper limbs.
Results and discussion: Thirty-three children
were evaluated, with a mean age between 5-6
years and a higher prevalence of fractures in
the left upper limb. The average time between
injury and medical care was a maximum
of 6 hours. Garthland’s type I classification
represented 49% of fractures, but the greatest
difference, 5.01 c¢m, in perimetry was found
in type III. Conclusion: There is a greater
difference in perimetry in fractures of higher
severity. This data can help the orthopedist
and pediatrician in the initial evaluation of
children with elbow trauma. Studies like this
corroborate this statistical improvement,
in order to guarantee a better care and
therapeutic approach necessary for the
patient.
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INTRODUCTION

Supracondylar fracture of the humerus
(FSU) is typical of the immature skeleton',
found especially in children, and represents
a significant number of visits performed in

orthopedic emergency units. These fractures
represent about 50%-60% of injuries that
occur at the elbow level, with a predominance
on the left or non-dominant side.

In most cases, these are complex fractures,
sometimes complicated by neurovascular
injuries, constituting about 60-75% of upper
limb fractures in this age group.?

These situations are considered an
orthopedic emergency, so their diagnosis is
essential, and the time factor is crucial, being
defined as the maximum period of 12:00 in
which the patient with an apparent vascular
lesion must be intervened. Otherwise, vascular
injury and concomitant edema lead to an
increased risk of compartment syndrome,
which can progress to Volkmann’s ischemic
contracture.

Pre and postoperative
assessment is essential for the detection and
evolution of ischemia.’Within the physical
assessment, there are several techniques used
for the diagnosis of edema and lymphedema,
they are limb perimetry at different points,
and volumetric measurements, obtained
by submerging the limb in a cylinder with
water or by the estimated volume through the
circumference. of the member.

The method of perimetry stands out, of
easy reproducibility and execution, where
circumference measurements of the limb
(perimetry) are carried out at fixed points
of the limb, always comparing the evaluated
limbs bilaterally.”

Regarding the mechanism of trauma,
fractures occurring in extension, with dorsal
deviation, represent about 97% of cases
followed by fractures in flexion that are more
rare.

The classification most used for such a
fracture is the one described by Gartland,
proposed for fractures in the extension
mechanism and based on the deviation of the
coronal plane on radiographs of the elbow.

neurovascular
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Type I: no or minimally displaced and with
the anterior humeral line intact. Type II: small
deviation, the fragments are kept in contact
(intact posterior cortex), Type III: complete
separation of the fragments (posterior cortical
lesion)’

In terms of treatment, the therapeutic
indication is mainly based on the Gartland
type I classification: the treatment
chosen is conservative and there is no
need for reduction, but an axillopalmar
immobilization is chosen to be used for
four weeks. In type II, there is a difference
of opinion among orthopedists regarding
the most effective treatment, conservative
or surgical methods. When fractures fall
into type III, treatment is surgical and
based on closed reduction associated with
osteosynthesis with Kirschner wires.

JUSTIFICATION

The justification for the chosen theme
arises from the interest of the orthopedic
team, considering the high prevalence
of supracondylar fractures of the infant
elbow in emergency care in the orthopedic
traumatology shift and the importance of
adequate assessment and diagnosis of these
fractures, that are related to several acute and
chronic complications. This project seeks to
expand the area of knowledge in orthopedics,
through the presentation and discussion of
data, seeking the best therapy, especially for
pediatric patients.

Considering that the supracondylar
fracture of the humerus in children represents
a significant number of consultations
performed in orthopedic emergency units,
this research aims to classify the fractures
registered and treated at the Santa Casa
service, a tertiary service, and to perform a
comparison between the perimetry of the
affected limb, and the contralateral limb.

From the statistics collected, propose

data that can increase the accuracy and
importance of the physical examination,
especially the perimetry, in the context of the
very important supracondylar fractures of the
immature skeleton.

GOALS

The main objective of this work is to
evaluate the correlation between changes
in perimetry of the fractured elbow and
contralateral elbow with the Gartland
classification for supracondylar humerus
fractures in children. Such correlation will
be studied based on the analysis of changes
in the perimetry of the fractured elbow and
contralateral elbow in children diagnosed
with supracondylar fracture of the humerus
treated in the emergency department of the
orthopedics service of Santa Casa de Franca.

METHODOLOGY

An epidemiological and descriptive study
with a quantitative approach was carried
out, with data collection initiated after the
evaluation of the Ethics Committee for the
Analysis of the Research Project of the hospital
itself through the online system of Plataforma
Brasil (CAAE 52540721.6.0000.5438).
Considering the confidentiality maintained
by the epidemiological research, a Free and
Informed Consent Form will be requested
prior to the application of the questionnaires.
Clinical and epidemiological aspects of
pediatric patients who presented for care in
the trauma-orthopedic emergency room with
a supracondylar fracture were analyzed.

The study was carried out in a tertiary-level
general hospital, part of the city’s emergency
medical care system. For data recording, a
form containing epidemiological and clinical
data was used, which has the following items:
age, gender, affected side, time from trauma to
arrival at the service, Gartland classification,
perimetry of the fractured side.
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Most of the data mentioned above are
routine in child orthopedic care, except the
perimetry of the fractured side, which is
presented as an exclusive data to compose
the research. The Microsoft Office Excel
program was used to perform the statistical
calculations. The results were expressed in
previously prepared statistical graphs, using
means and percentages.

RESULTS AND DISCUSSIONS

Data related to clinical and radiological
evaluation of 33 children who were diagnosed
with supracondylar humerus fracture were
included in this study. The mean age of the
children included in this study was 5.3 years,
which corroborates the average age expressed
in the literature, which is 5 to 7 years old
(Mafulli & Cheng, 2001). The age range of
incidence of these pediatric fractures may
differ in the literature, being sometimes wider
ranging from 3 and 10 years of age with a peak
at 6 years.

Graph 1 expresses the laterality of the
fractures included in this study, and it can
be observed that the higher prevalence of
fractures in the left upper limb, reaching 52%
of cases against 48% of occurrences on the
right side. This result also corroborates data
from the literature in which fractures on the
left side and on the non-dominant side are the
most common."

The time between the trauma and the
care provided at the specialized orthopedic
center varied between the group of children
who were ideally seen in the first six hours
after the trauma (24), children seen between
6 and 12 hours after the trauma (4), 12 to
12 hours after the trauma. 24 hours after
the fall (3) and only two of the 33 children
included in this study were seen after 24
hours of the trauma. In the literature, there
are discussions about the importance of
early surgical treatment with less time

between trauma and surgery, which would
be related to fewer complications and better
postoperative results. (Graph 2).°

Children’s  supracondylar ~ humerus
fractures were classified using the Gartland
classification, a classification widely used
in this subtype of fractures of the infantile
skeleton. Most fractures were classified as
type 1 (49%) followed by type 3 fractures
(18%) and type 2 fractures (33%) as
expressed in Graph 3. In comparison, a
similar Brazilian study included 63 children
finding 8% of type 1 fractures, 17% of type
2 and the majority (74.6%) of type 3, which
differs from the present study in which the
most prevalent were type 1 fractures without
displacement.'?

Perimetry performed at 3 different points
on the upper limb affected by the fracture
was compared with the perimetry on the
uninjured side. The results indicate that the
greatest difference in comparative perimetry
occurred at the height of the joint line, with
an average difference of 3.09 cm. The second
largest difference between the perimetry of
the injured side and the intact side occurred
at the measurement of 2 centimeters below
the joint line and had a mean of 2.28
centimeters. Finally, the smallest perimetry
discrepancy occurred in the measurement
parameter above the joint line and was 1.18
cm (Graph 4).

Considering only the fractures classified
as type 1 gartand, the greatest difference in
perimetry also occurred at the height of the
joint line (1.65 cm) followed by the region
distal to the joint line (1.18 cm) and 0.62 cm
when compared the perimetry in the proximal
region of the joint line. (Graph 6).

In type 2 gartand fractures, corroborating
the other measurements, the region with the
greatest difference in perimetry occurred in
the joint line (3.5 cm) as well and was greater
than in type 1 fractures. (Graph 7).
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Graph 1. Source: Own Author.

Graph 2. Source: Own Author.

Graph 3. Source: Own Author.
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Graph 4. Source: Own Author.

Graph 5. Source: Own Author.

Graph 6. Source: Own Author.
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Source: Own Author.

The largest difference observed in the
entire study was 5.01 cm and was measured
at the height of the joint line of fractures
classified as type 3 gartland in which there
is a lesion of the two supracondylar bone
corticals of the humerus with deviation.
(Graph 8).

FINAL CONSIDERATIONS

Upon reaching the conclusion of the
present article, we observed a greater
difference in perimetry in fractures of greater
severity. The results point to an increase
in the difference in soft tissues measured
by perimetry directly proportional to the
increase in the Gartland classification, that
is, the higher the classification, the greater
the difference in perimetry.

This data can help the orthopedist and
even the pediatrician in the initial evaluation
of children with trauma that affects the
elbow. In the case of larger perimetry
differences, around 3 cm approximately,
it can be predicted that the fracture that

affected the child, if diagnosed as a supra
condylar fracture, has a high probability of
corresponding to a type 2 gartland fracture
or 3.

More studies, including a greater number
of cases and with statistical improvement,
may propose an index that correlates a greater
difference in perimetry with the diagnosis of
more severe supracondylar fractures.
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