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Background

Supracondylar humerus fractures (SCHF) are the most
common elbow fractures in children which usually need
surgical treatment (1). It is mostly seen in the ages between
5 to 6 years old (2). Classically, these fractures are classified
into two types, flexion and extension, based on the
direction of displacement of the distal fragment.

These two types differ in many factors specially
mechanism of injury and subsequently the maneuver for
reduction based on fracture displacement (3). In addition,
associated injuries, especially nerve injuries, differ
between these two types. In flexion-type injury, ulnar
nerve is at risk and careful examination and
documentation is important before and after the
reduction (4).

In extension-type fracture, which includes 92% to 98%
of SCHF, a fall on an out-stretched hand is the mechanism
of injury but in the flexion-type, a fall directly onto the
elbow in flexion position is the mechanism (5) (Figure 1).
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Supracondylar fractures, especially flexion-type, are
inherently unstable. Treatment of flexion-type fracture is
one of the challenges in pediatric orthopedics and because
of its lower prevalence, a few studies on the maneuver for
reduction and fixation are available (6). Its lower
prevalence, less experience of surgeons in reduction
maneuvers, and higher rate of complications make it an
important issue in pediatric fractures. This paper is a
review on reduction techniques of flexion-type SCHE.

Radiologic Landmarks for Reduction

First step in reduction and fixation of any fracture in
any bone is to know the normal anatomy of the bone, so it
can be restored. In elbow bony anatomy, there are many
landmarks which are keystones of reduction and normal
anatomy of these landmarks should be restored.

Olecranone Fossa
In normal anteroposterior (AP) view of elbow, it
appears elliptically with smooth borders (Figure 2).

Figure 1. Mechanism of injury for flexion-type supracondylar fracture

Figure 2. Normal shape of olecranon fossa
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Medial and Lateral Column Anterior Humeral Line (AHL)
Both medial and lateral columns should be aligned In lateral view, a line down on the anterior cortex
with no break in their continuity (7) (Figure 3). of distal humerus should intersect the capitellum (9)
(Figure 6).

Figure 3. Medial and lateral columns of distal humerus

Any mismatch between proximal and distal fragment
is unacceptable and columns and their borders should be
fully matched and congruent (Figure 4). Figure 6. Anterior humeral line (AHL)

Capitellar Diameter

In early childhood, a method to check the rotational
alignment is to determine the size of capitellum and the
humeral shaft in the lateral view. Diameter of a circle that
surrounds the capitellum should be equal to the diameter
of humeral shaft (10) (Figure 7).

Figure 4. Congruency of fracture line in distal and proximal fragment

Hourglass View

In true lateral view of distal portion of humerus, if
there is no angular and rotational malreduction, an
hourglass view should be visible and it is a critical
landmark for checking reduction (8) (Figure 5).

Figure 7. Correlation between capitellar and humeral shaft diameter

Fracture Line Length

In lateral view, fracture line length in proximal and
distal fragment should be equal and lines should be
congruent (10) (Figure 8).
Capitulohumeral Angle

The angle between the axis of humeral shaft and the
capitellum in normal elbow is between 25 to 30 degrees.
Any change in this angle is an indicative for malalignment
Figure 5. Note the hourglass view in true lateral x-ray of distal humerus (11) (Figure 9).
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Figure 8. Fracture line length

Arbeitsgemeinschaft fiir Osteosynthesefragen (AO)
Technique

The patient should be in supine position, in 10 degrees
of elbow flexion; the arm is placed on the image
intensifier, which is perpendicular to the operation table.
While the assistant applies continuous traction for 4 to
5 minutes by pulling the arm, the surgeon takes the
control of wrist and forearm.

Figure 9. Capitulohumeral angle

Traction should be gentle and without any forceful or
sudden movement to avoid excessive soft tissue damage
or instability of fracture (Figure 10).

Figure 10. Longitudinal traction
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Now, the surgeon while continuing the traction by
non-dominant hand, moves the elbow to extension by
other hand and applies direct force to the distal fragment
and manipulates it to achieve reduction (Figure 11).

Figure 11. Correction of flexion deformity of distal fragment

Once the fracture is reduced, while the surgeon holds
pressure on distal fragment, elbow should be flexed up to
90 degrees (Figure 12).

Figure 12. Flexing the elbow

Now a lateral view X-ray is obtained and quality of
reduction is checked again. If reduction is acceptable,
internal fixation with K-wires must be done.

If reduction is not acceptable, this maneuver can be
repeated. If fracture is displaced, reduction can be done
with use of a K-wire as a joystick.

keep in mind that in this technique, obtaining an AP
view is easy but to obtain a lateral view, rotating the image
intensifier should be done (10).

Prone Technique

In this technique, under general anesthesia, patient must
be in prone position. Special attention must be paid to airway
protection and keep in mind that this maneuver is not
preferred for patients with abdominal or thoracic trauma.

While the anterior aspect of arm is supported by
radiolucent pillow, the forearm is suspended from the
table in 45 degrees flexion. Image intensifier must be
placed parallel to the bed to facilitate obtaining AP and
lateral views (Figure 13).

Mediolateral translation is the first parameter of
fracture that must be addressed. For this purpose, the
surgeon manipulates the fragment gently under the guide
of image intensifier. While gentle traction is applied,
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elbow must be extended gradually (Figure 14).

Figure 13. Positioning of the patient and image intensifier

Push-pull method

This method is done in supine position. Limb is placed
on a radiolucent table, a radiolucent roll is placed under
the fracture site, and image intensifier is parallel to the
operating bed. While the elbow is flexed to 45 degrees,
reduction in coronal plane is achieved by applying varus
or valgus forces. Now, the assistant holds the arm and
applies gentle traction and the surgeon simultaneously
maintains the reduction in coronal plane and flexes the
elbow from 45 degrees to 90 degrees.

Figure 14. Correction of flexion deformity

When anatomic reduction is achieved, fixation with 2
or 3 K-wires is done (12).

Now, the image intensifier must be prepared for
taking lateral views. To reduce the fracture in sagittal
plane, axial force is applied to the distal fragment by
pushing the forearm toward the floor, while the arm is
held in position by the assistant. In this step, to
determine the quality of reduction, the AHL must be
checked and if it crosses the capitellum, alignment is
acceptable. In cases that overcorrection has been

J Orthop Spine Trauma. 2018; 4(3): 54-8.

occurred, it must be corrected by pulling the forearm in
longitudinal axis distally to achieve the perfect
reduction (13) (Figure 15).

Figure 15. Push-pull method
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