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Chapter 8

8.1 Introduction

The newly developed external fixation device requires precise mounting on the wrist of
the patient in order to achieve correspondence of the two important centres of rotation,
that is, the centre of rotation of the wrist and the centre of rotation of the sliding
mechanism. This goal can be achieved by the use of the parts of the standard small AO
external fixator set in combination with the Flexafix device and the aiming device
designed for this purpose. Based on laboratory tests with plastic forearm models and
cadaver specimens an operative technique was developed especially for the application
of the new prototype. After the first case history the operative procedure was evaluated
and adjusted where necessary. The specific requirements for the application of the
Flexafix device are described.
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8.2 Required materials

The equipment that is used (in addition to standard operation facilities) for the operative
procedure is listed in Table 7.

* Flexafix device
* Aiming device with two guide wires (Kirschner wires, 1.0 mm diameter)
* Small AO external fixator set
* Drill equipment
* Allen key 1.5 mm
* Waterproof marking pen
* Image intensifier

Table 7. Required materials for the operative procedure.

8.3 Operative technique

The basic operative technique for the application of external fixators on the distal end
of the radius (as described in Chapter 4) is used. However, it should be noted that the
application of the sliding mechanism is a new and extra component. The operation is a
technical procedure which requires a good understanding of the biomechanical
background of the fixator and a careful preoperative planning. The placement of the
Flexafix device on the wrist determines two important factors. Firstly, the stability of
the fracture fragments which can be influenced by position and concordance of the
above mentioned centres of rotation. Secondly, the range of motion during the time the
fixator is dynamized. As described in Chapter 4, the device allows free flexion and
extension and 20 degrees of combined radio-ulnar deviation when placed in a lateral
position relative to the wrist. If the sliding mechanism is tilted towards the dorsum of
the wrist, the range of flexion-extension will decrease, whereas the range of radio-
ulnar deviation will increase. With regard to the functional wrist motion required for
standard tasks of daily living, we think that the patient will experience the greatest
benefit from a maximum range of flexion-extension and a relatively smaller range of
radio-ulnar deviation.
Below a step-by-step description of the application of the Flexfix device will be given.
The procedure has also been recorded on video tape at the AO Research Institute in
Davos, Switzerland (tape nr. 60060).
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Figure 54.
Anaesthesia, disinfection and
draping. A tourniquet may be
applied prior to disinfection.

Figure 55 a and b.
Modelling and manipulation of the
fracture region and subsequent
reduction.

55 b
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Figure 56 a and b.
Insertion of Kirschner wires in the
distal radius (one from styloid
process obliquely to proximal
medial cortex, if necessary another
from proximal to distal/medial
cortex)

Figure 57 a and b.
Control of the position of the
Kirschner wires with image inten-
sifier.

56 b
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Figure 58.
The Kirschner wires are cut and the
hand is placed in a neutral position.

Figure 59.
Marking of the anatomical snuff-
box (tabatière ana-tomique) with a
pencil.

57 b
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Figure 60.
From the anatomical snuff-box, a
line is drawn over the dorsal side
of the wrist.

Figure 61.
Marking of the long axis of the
third metacarpal.

Figure 62.
Fixator pin nr. 3 (2.5 mm diameter,
threaded) is drilled in metacarpal II
(1.5 cm distal to the palpable tuber-
culum to prevent that the pin later
interferes with the sliding mechanism
after dynamisation of the fixator) Pre-
drilling is advised. The pin is inserted
at an angle of ±20° from the frontal
plane. Id.: Pin nr 1 will be inserted
proximally in the radius; nr 4 distally
in metacarpal II.
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Figure 63.
Determination of the location of pin
number 2 (±4 cm proximal of the
fracture). This pin is placed with a
limited open surgical approach (see
Chapter 4).

Figure 64.
Skin incision and blunt dissection of
the soft tissues. Special attention is
given to the sensory branch of the
radial nerve (see Figs. 6 and 18).

Figure 65.
Dissection is continued until the
cortex of the radius is visible.
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Figure 66.
After predrilling (2.0 mm), a fixator
pin (2.5 mm, threaded) is inserted
in the radius with the use of a tissue
protector sheath.

Figure 67.
The Flexafix is held along-side the
wrist and the length of the fixator
bars is deter-mined.

Figure 68.
A fixator bar (4.0 mm diameter) of
required length is inserted into the
hole.
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Figure 69.
The bar should not be inserted too
deeply, as this may impede optimal
movement at a later stage.

Figure 70.
A standard small AO screw driver
is used to tighten the bar.

Figure 71.
The Flexafix, with the discs
preferably fixed in a neutral position,
is attached to the fixator pins.
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Figure 72 a and b.
The aiming device is connected to
the upper disc of the sliding
mechanism.

Figure 73.
A guide wire (1.0 mm dia-meter) is
inserted through the central hole in
the fixator until it touches the skin at
the site of the anatomical snuff-box
marking.
Another guide wire (1.0 mm
diameter) is placed through the hole
at the distal end of the aiming device.

72 b
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Figure 74.
The fixator is manipulated until the
first (central) guide wire is at the
centre of the snuffbox and the
second wire in line with the long
axis of the third metacarpal
marking. In most cases, the fixator
is now positioned almost correctly.

Figure 75.
With a spanner wrench, the fixator
clamps are now somewhat
tightened, and the top allen screws
in the upper disc are fastened using
an allen key.

Figure 76.
The position of the sliding
mechanism is checked with an
image intensifier. The imaginary
intersection of the guide wires
should be within the centre of the
proximal pole of the capitate bone.
The position of the sliding
mechanism may be adjusted if
necessary. When the centre of
rotation is in the correct posistion
the clamps are definitively secured.
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Figure 77a  and  b.
Fixator pin nr. 1 (proximal into the
radius) is similarly inserted as pin
nr. 2 (limited open approach), and
con-nected with the rest of the fixator.

Figure 78.
Fixator pin nr. 4 is inserted distally
from pin nr. 3 in the second
metacarpal.

77 b
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Figure 79a  and  b.
Function testing of flexion and
extension may be performed after
loosening the allen screws.

79 b

Figure 80a  and  b.
Similarly, radial- and ulnar deviation
may be tested.
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Figure 81.
Two fixator bars (4.0 mm diameter)
of around 8 to 10 centimetres of
length are connected with a clamp
and placed over the fixator.

Figure 82.
The fixator pins are cut to required
length, after which the incisions are
dressed with gauze.

80 b
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8.4 Conclusion

The operative technique for the application of the Flexafix device can be divided in two
parts. The first steps are the standard preparations, reduction of the fracture and the
insertion of the fixator pins. Special care should be taken to choose the right point of
insertion for the two pins close to the fracture. Injury of the superficial branch of the
radial nerve should be prevented by the use of a half open technique.
The second part consists of the positioning of the sliding mechanism. For a proper
application of the Flexafix device a thorough understanding of its biomechanical
construction and at the same time knowledge of the aiming device are prerequisites.
The stepwise instructions presented in this chapter will help the surgeon to perform the
operation.


