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Technical points of llizarov external mini-fixator for the treatment of phalanx fractures
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The Ilizarov external mini-fixator (IEMF) has become an effective tool for the treatment of acute and chronic hand and
foot injuries and deformity correction due to its advantages of easy fixation, good holding power, and artful appearance.
However, there are relatively few clinical reports on this technique. Materials and methods From June 2019 to March 2021,
we preformed IEMF on 113 patients with open phalanx fractures as emergency surgery, and all patients had 3—6 months
follow-up. Results All fractures achieved clinical healing. Among them, pin site infection occurred in 8 fractures (7.07 %),
arthrolysis occurred after 6 fractures (5.3 %), and 4° rotation malunion occurred in 3 cases (2.65 %).
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In the 80-s of the 20% century, Ilizarov creatively
invented the Ilizarov external mini-fixator (IEMF) for
hand diseases [1]. It has fully considered hand’s unique
anatomic and functional features, and has gradually been
favored by hand surgeons due to its small size, flexible
operation, and good holding power. Until now, there are
relatively few clinical reports of IEMF [2-8], thus, it
still requires more clinical practice and open discussions
by surgeons for further optimization.

IEMF technique was first introduced to China by
Dr. Long Qu in 2014, and the devices were supplied
by Changzhou Holy Medtech Co., Ltd (No. 20190217,
Su Chang Machinery Equipment, China) in 2018.
Chongqing Greatwall Hospital introduced the IEMF
devices in June 2019, and has treated 113 open phalanx
fractures so far (March 2021). Among them, 53 were
oblique fractures, 25 were wedge-shaped fractures, and
35 were comminuted fractures. After applying IEMF,
finger function exercises were carried out according to
patients’ recovery condition. All patients were followed
up for 3—6 months, and all fractures achieved clinical
healing. Among them, pin-site infection occurred
in 8 fractures (7.07 %), which was stopped with oral
antibiotics and wire cleaning; arthrolysis occurred in
4 fractures (5.3 %), which were improved by functional
rehabilitation; and rotation malunion of 4° occurred in
3 cases (2.65 %).

1. Key Technical Points

Based on the clinical practice of IEMF technique in
the treatment of phalangeal fractures, we summarize the
key technical points as follows:

(1) Entry angle of the wire: the angle between the
wire and the surface of the cortical bone should be close
to or equal to 90°, and pierce the wire “parallel” or 45° to
the palm plane. Every wire needs to penetrate the cortex

to expose a length less than 1.0-1.5 mm. Besides, the
same set of fixed wires should be parallel to each other.

(2) Entry position of the wire: when inserting the
wire, “tendons and ligaments” need to be protected. It
can be tested by passively moving the affected finger. If
the wire has passed through the ligament, resistance will
be felt during the movement.

(3) Fixation method: the height of the fixator above the
skin is determined by the bending angle of the wire. The
smaller the angle, the closer the fixation unit is to the skin.
The proper distance between the bottom of the external
fixator and the skin is 1-1.5 cm. The central axis of the
fixator needs to be parallel to the central axis of the bone.

(4) Bending method: the wire can be bent by two
methods, namely “C” type (gradually bend 90 degrees)
and “L” type (one-moment bend 90 degrees), as shown in
Figure 1.

(5) Tension principles: the principle of uniform
stress distribution should be followed to avoid stress
concentration in order to increase the stability of the
external fixators.

(6) Number of wires: according to the type of fractures,
3-5 wires can be applied on each side of the fixator.

2. Treatment of three common types of fractures

For oblique fractures, the wire should be inserted
parallel or 45° to the palm plane, and the bending
angle and the external fixator should be adjusted to be
consistent with the central force line. For comminuted
or wedge-shaped fractures, fracture reduction should be
applied first, and then the fracture fragments should be
fixed with wires to simplify the fracture structure. The
fixed wire is bent and fixed to the external fixator, which
not only supports the reduction, but also helps to stabilize
the fracture. The fixation methods of different types of
fractures are shown in Figure 2.
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Fig. 1 Bending methods of wires: (a) “L” type
(acutely bend 90 degrees) bending method;
(b) “C” type (gradually bend 90 degrees)
bending method
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Fig. 2 Schemes of fixation methods of three common types of fractures: (a—d) fixation methods for oblique fractures;
(e—h) fixation methods for wedge-shaped fractures; (i-1) fixation methods for comminuted fractures
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SUMMARY

TheIlizarov external mini-fixatoris characterizedby  according to different types of fractures, complex
easyfixation, goodholdingpower,and artfulappearance. = comminuted fractures can be converted into simple
For different types of fractures and the degree of soft fracture by IEMF. With the inspiration and creativity
tissue damage, it can perform personalized fixation of surgeons, this technique can be used to treat various
according to different combination characteristics and  hand diseases and inspire more clinical application in
bending angles to complete the reduction. Moreover, the future.
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Fig. 3 Clinical cases of three
common types of fractures
treated with [IEMF: a—
oblique fractures;

d—f wedge-shaped fractures;
g—i comminuted fractures.
First row shows preoperative
X-ray images.

Second row shows
intraoperative X-ray images
after IEMF was applied.
Third row shows the
appearance of the
intraoperative fixation
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