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(54) EXTERNAL FIXING DEVICE USED FOR TREATMENT OF CALCANEAL FRACTURE

(57) Disclosed is an external fixing device for treating
a fracture of a calcaneal, comprising an external fixing
plate (1) and a plurality of screws (2). A shape of the
external fixing plate (1) is adapted to match a contour of
the calcaneus. The external fixing plate (1) is provided
with a plurality of threaded holes (12) and a hollow portion
(11) that extends through the external fixing plate (1)

along a thickness direction of the external fixing plate (1).
One end (21) of each of the screws (2) matches one of
the threaded holes (12) by thread fit, and the other end
(22) of each of the screws (2) is suitable to screw into
the calcaneus. The external fixing device is of a relatively
light weight and is convenient to operate. Besides, it
achieves a good fixing effect with little damage.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of medical appliances and more particularly to an
external fixing device for treating a fracture of a calcaneal.

BACKGROUND

[0002] In the related art, a major approach for treating
a calcaneal fracture is surgical treatment. The purpose
of treatment is to fix a fracture site by internal fixing meth-
od or external fixing method. Specifically, the internal fix-
ing method using steel plates and screws is a major clin-
ical treatment approach at present. However, it has such
disadvantages as large surgical trauma and consequent-
ly slow healing of an incision, which may easily cause
complications such as infections. Moreover, the surgical
procedure is complicated and one or more additional sur-
geries may be further needed so as to achieve a healing
effect. Using an external fixing frame is also one ap-
proach for treating a calcaneal fracture. Due to heavy
weight, complex operation, bad fixing effect and ease of
loosening of the external fixing frame, application of ex-
ternal fixing frame is greatly restricted.

SUMMARY

[0003] The present disclosure is intended to overcome
at least one of technical problems existing in the prior art.
For this purpose, an example of the present disclosure
provides an external fixing device for treating a fracture
of a calcaneal. The external fixing device is of relatively
light weight and convenient to operate. Besides, it has
good fixing effect and causes little damage.
[0004] An external fixing device for treating a fracture
of a calcaneal provided in an example of the present dis-
closure may include an external fixing plate and a plurality
of screws. Where, a shape of the external fixing plate
may be adapted to match a contour of the calcaneus, a
hollow portion that extends through the external fixing
plate along thickness direction may be formed in the ex-
ternal fixing plate and a plurality of threaded holes may
be formed on the external fixing plate; one end of each
of the screws matches a corresponding one of the thread-
ed holes by thread fit and the other end of each of the
screws is suitable to screw into the calcaneus.
[0005] For the external fixing device for treating the
fracture of the calcaneal provided in an example of the
present disclosure, by providing the hollow portion on the
external fixing device, the weight of the external fixing
device may be reduce so as to facilitate observing and
treating a wound. Further, the external fixing device is
easy to operate and can achieve a good fixing effect with
little damage.
[0006] According to an example of the present disclo-
sure, the threaded holes may be spaced from each other

along a circumference of the hollow portion.
[0007] According to an example of the present disclo-
sure, the screw holes may be uniformly distributed along
the circumference of the hollow portion.
[0008] According to an example of the present disclo-
sure, a shape of the hollow portion may be adapted to
match a contour of the calcaneus.
[0009] According to an example of the present disclo-
sure, an inner circumferential wall of each of the threaded
holes is provided with two types of internal threads having
opposite thread directions.
[0010] According to an example of the present disclo-
sure, a diameter of each of the screws may range from
3.0 mm to 3.5 mm.
[0011] According to an example of the present disclo-
sure, the diameter of each of the screws may be 3.0 mm.
[0012] According to an example of the present disclo-
sure, a number of the screws may range from 12 to 16.
[0013] According to an example of the present disclo-
sure, a positioning hole corresponding to one of the
threaded holes may be formed on the calcaneus by drill-
ing with a Kirschner wire.
[0014] According to an example of the present disclo-
sure, the external fixing plate may be a flat plate.
[0015] According to an example of the present disclo-
sure, the external fixing plate may be a stainless steel
plate, a titanium alloy plate or an aluminium alloy plate.
[0016] Additional aspects and advantages of the
present disclosure will partially be given in the following
description, and partially become apparent from the fol-
lowing description or be known by practicing the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above and/or additional aspects and ad-
vantages of the present disclosure will become apparent
and understandable in the descriptions that are made to
the examples in combination with following drawings.
[0018] FIG.1 is a schematic diagram illustrating an ex-
ternal fixing plate of an external fixing device for treating
a fracture of a calcaneal according to an example of the
present disclosure.
[0019] FIG.2 is a schematic diagram illustrating a
screw of an external fixing device for treating a fracture
of a calcaneal according to an example of the present
disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0020] Examples of the present disclosure will be de-
scribed in detail below. Instance of these examples are
illustrated in the accompanying drawings. The same or
similar numerals always represent the same or similar
components or components having the same or similar
functions. The examples described below by referring to
the accompanying drawings are illustrative and only used
for explaining the present disclosure and shall not be
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understood as limiting the present disclosure.
[0021] In the descriptions of the present disclosure, it
is to be understood that orientations and positional rela-
tionships indicated by terms such as center, upper, lower,
front, back, left, right, vertical, horizontal, top, bottom,
internal and external are orientations or positional rela-
tionships illustrated in the accompanying drawings and
are only used for convenience and simplicity of descrip-
tions rather than for indicating or implying devices or com-
ponents therein must have a particular orientation or be
constructed or operated in a particular orientation and
therefore shall not be understood as limiting the present
disclosure. It is to be noted that the meaning of "a plurality
of’ refers to two or more unless otherwise stated in the
descriptions of the present disclosure.
[0022] An external fixing device for treating a fracture
of a calcaneal in an example of the present disclosure
will be described below by referring to FIG. 1.
[0023] As shown in FIGs. 1 and 2, the external fixing
device for treating a fracture of a calcaneal in an example
of the present disclosure may include an external fixing
plate 1 and a plurality of screws 2.
[0024] A shape of the external fixing plate 1 may be
adapted to match a contour of the calcaneus. For exam-
ple, the shape of the external fixing plate may be de-
signed based on the contour of the calcaneus. Thus, a
fracture site of the calcaneus and the calcaneus itself
may be fixed as well as possible. For example, in the
example shown in FIG. 1, the external fixing plate 1 is
substantially formed into an L shape.
[0025] Alternatively, the external fixing plate 1 may be
a flat plate. Thus, processing technology of producing
the external fixing plate 1 is simple and producing cost
is reduced.
[0026] A hollow portion 11 that extends through the
external fixing plate 1 along thickness direction may be
formed in the external fixing plate 1. Since swelling usu-
ally accompanies bone fracture, the hollow portion 11
may be provided such that a wound may be observed
through the hollow portion 11. Thus, specific situations
of the wound may be monitored in real time. Also, the
wound may be sterilized or treated through dressing
change conveniently. Further, weight of external fixing
plate 1 may be reduced by providing the hollow portion
11 in the external fixing plate 1 so that user experience
may be improved. In addition, the external fixing plate 1
is designed to be a closed loop based on the contour of
the calcaneus, which effectively guarantees strength of
the external fixing plate 1.
[0027] A plurality of threaded holes 12 may be formed
on the external fixing plate 1. As shown in FIG. 1, each
of the threaded holes 12 may extend through the external
fixing plate 1 along the thickness direction of the external
fixing plate 1 and an internal thread may be formed on
an inner wall of each of the threaded holes 12.
[0028] One end 21 of the screw 2, for example, a lower
end shown in FIG. 2, may match a corresponding thread-
ed hole 12 by thread fit and the other end 22 of the screw

2, for example, an upper end shown in FIG. 2, may be
suitable to screw into the calcaneus. For example, the
two ends of the screw 2 may both be provided with an
external thread. The external thread of the end 21 of the
screw 2 may fixedly engage the external fixing plate 1
and the external thread of the end 22 of the screw 2 is
suitable to fix the bone. A portion between the two ends
of the screw 2 may be formed with a smooth external
surface so that the portion is suitable for contacting skin
or a soft tissue.
[0029] The external fixing plate 1 may be a stainless
steel plate, a titanium alloy plate, an aluminum alloy plate
or the like. That is, the external fixing plate 1 may be
made with light materials such as stainless steel, titanium
alloy or aluminum alloy and have a small volume so that
the weight of the external fixing plate 1 may be further
reduced, thereby relieving pain of a patient and facilitat-
ing recovery of the patient.
[0030] In actual practice, the end 21 of the screw 2 may
match the threaded hole 12 by thread fit such that the
screw 2 is connected with the external fixing plate 1. The
end 22 of the screw 2 may be screwed into a calcaneus,
for example, a calcaneus of a human body, to fix a frac-
ture site. During the process, the screw 2 may be screwed
through the threaded hole 12.
[0031] Since the external fixing device for treating a
fracture of a calcaneal in an example of the present dis-
closure is used outside a human body and falls within
external fixing scope, resulted trauma is rendered small
with less bleeding (for example, an incision reduced by
folds to extending only 4 centimeters along a limb), there-
by the complications of the incision may be greatly re-
duced. Further, the external fixing device is fixed in an
external fixing manner, therefore, a subsequent surgical
operation is not required, thereby avoiding risks caused
by the subsequent surgical operation and saving medical
costs for a patient. In addition, with the screws 2, an entire
structure of the external fixing device is more secure and
volume of the external fixing device is smaller.
[0032] The weight of the external fixing device for treat-
ing a fracture of a calcaneal in an example of the present
disclosure is reduced by providing the hollow portion 11,
thereby facilitating the recovery of a patient. Further, the
external fixing device is convenient to operate and has
good fixing effect.
[0033] An external fixing device for treating a fracture
of a calcaneal according to an example of the present
disclosure is described below in combination with FIGs.
1 and 2.
[0034] As shown in FIGs.1 and 2, the external fixing
device for treating a fracture of a calcaneal may include
an external fixing plate 1 and screws 2. The external fixing
plate 1 may be designed into a shape as shown in FIG.
1 based on a contour of a calcaneus. A hollow portion
11 extending through the external fixing plate 1 may be
formed in the external fixing plate 1 and a shape of the
hollow portion 11 is adapted to match the contour of the
calcaneus. On one hand, observation of a foot and op-
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erations such as sterilizing and changing dressings for a
wound may be facilitated; on the other hand, strength of
the entire external fixing plate 1 is substantially uniformly
distributed so that the entire structural strength of the
external fixing plate 1 is guaranteed.
[0035] A plurality of threaded holes 12 may be spaced
from each other along a circumference of the hollow por-
tion 11. Preferably a plurality of screws 2 are uniformly
distributed along the circumference of the hollow portion
11. Thus, reliability of fixing strength may be guaranteed.
Diameter of each of the screws may range from 3.0 mm
to 3.5 mm. Specific value for the diameter may be set
based on actual demand so as to satisfy actual require-
ments better.
[0036] It is appreciated that a greater number of thread-
ed holes 12 may be arranged on the external fixing plate
1, that is, density of the threaded holes 12 may be larger,
which may allow a doctor to select fixing positions for the
screws 2 freely based on actual needs. Further, the
weight of the external fixing plate 1 may be further re-
duced. According to an example of the present disclo-
sure, the external fixing plate 1 may be fixed to a cal-
caneus using a plurality of thin screws (i.e. screws 2 that
have smaller cross-section area). For example, a diam-
eter of each of the screws 2 may be 3.0 mm and a number
of the screws 2 may range from 12 to 16. Thus, trauma
is smaller and fixing may be achieved with higher relia-
bility.
[0037] Alternatively, a positioning hole corresponding
to one of the threaded holes 12 may be formed on the
calcaneus by drilling with a Kirschner wire.
[0038] A surgical procedure of the external fixing de-
vice for treating a fracture of a calcaneal in an example
of the present disclosure is as follows: first, reduce a frac-
ture of a calcaneal in a manner of open or closed percu-
tanecous reduction by leverage; then fix the external fix-
ing plate 1 at the fracture of the calcaneus temporarily
using Kirschner wires; next, confirm whether the position
of the external fixing plate 1 is correct under radioscopy,
for example, X-ray radioscopy. If the position is correct,
drill on the calcaneus with the Kirschner wires to form
one or more abovementioned positioning holes, then
take out the Kirschner wires and screw the screws 2 for
fixing. If the position is not correct, take out the Kirschner
wires used for temporary fixing, adjust the position of the
external fixing plate 1 and re-fix the external fixing plate
1 at the fracture of the calcaneus temporarily using Kir-
schner wires.
[0039] Each of the threaded holes may be screwed
with a sleeve. Drilling with Kirschner wire through the
sleeve may cause damage and complications of screw
paths are as less as possible, thereby improving safety
of surgical operation.
[0040] For example, for a fracture with obvious joint
surface collapse, open reduction of joint surface and
bone grafting may be performed firstly and the joint sur-
face may be then fixed with brad nails, absorbable nails
and the like. Subsequently, the incision may be closed

and the external fixing plate 1 may be placed. At this time,
it may be important to screw in some screws 2 below the
joint surface so as to increase support for the joint sur-
face.
[0041] For another example, for an avulsion fracture
at a tubercle of a calcaneus, it may be important to screw
in some screws 2 in the tubercle region of the calcaneus
so as to fix the fracture and prevent the calcaneus from
being dislocated at the fracture under pulling force of a
calcaneal tendon. If necessary, all the threaded holes 12
in a region adjacent to the tubercle of the calcaneus may
be screwed with the screws 2 to increase a holding force
for the fracture portion.
[0042] Two types of internal threads having opposite
thread directions may be provided on an inner circum-
ferential wall of each of the threaded holes 12. Thus, the
screws 2 may be screwed in in two directions so that the
external fixing plate 1 may be used for a left foot as well
as a right foot, thereby increasing versatility of the exter-
nal fixing plate 1.
[0043] The external fixing device for treating a fracture
of a calcaneal in an example of the present disclosure is
characterized by micro-invasion and no need for subse-
quent surgical operation, etc., which effectively reduces
incision complications in a calcaneal fracture treatment.
[0044] In the descriptions of the present disclosure, de-
scriptions for terms such as one example, some exam-
ples, illustrative examples, example, specific example
and so on are intended to mean that specific character-
istics, structures, materials or features described in com-
bination with the examples are included in at least one
example of the present disclosure. In the descriptions of
the present disclosure, the illustrative descriptions for the
above terms are not necessarily intended to refer to the
same examples. Further, the described specific charac-
teristics, structures, materials or features may be com-
bined in a proper way in any one or more examples.
[0045] Although the examples of the present disclo-
sure are already illustrated and described, the persons
skilled in the art may understand that various changes,
modifications, substitutions and variations may be made
to these examples without departing from the principle
and the spirit of the present disclosure. The scope of
protection of the present disclosure is limited by the ap-
pended claims and its equivalents.

Claims

1. An external fixing device for treating a fracture of a
calcaneal, characterized in that the external fixing
device comprises:

an external fixing plate provided with a hollow
portion and a plurality of threaded holes, wherein
a shape of the external fixing plate is adapted
to match a contour of a calcaneus, and the hol-
low portion extends through the external fixing
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plate along a thickness direction of the external
fixing plate; and
a plurality of screws, wherein one end of each
of the screws matches one of the threaded holes
by thread fit and the other end of each of the
screws is suitable to screw into the calcaneus.

2. The external fixing device for treating the fracture of
the calcaneal according to claim 1, characterized
in that,
the threaded holes are spaced from each other along
a circumference of the hollow portion.

3. The external fixing device for treating the fracture of
the calcaneal according to claim 2, characterized
in that,
the screw holes are uniformly distributed along the
circumference of the hollow portion.

4. The external fixing device for treating the fracture of
the calcaneal according to any one of claims 1 to 3,
characterized in that,
a shape of the hollow portion is adapted to match
the contour of the calcaneus.

5. The external fixing device for treating the fracture of
the calcaneal according to any one of claims 1 to 4,
characterized in that,
two types of internal threads that differ in thread di-
rection are formed on an inner circumferential wall
of each of the threaded holes.

6. The external fixing device for treating the fracture of
the calcaneal according to any one of claims 1 to 5,
characterized in that,
a diameter of each of the screws ranges from 3.0
mm to 3.5 mm.

7. The external fixing device for treating the fracture of
the calcaneal according to claim 6, characterized
in that,
the diameter of each of the screws is 3.0 mm.

8. The external fixing device for treating the fracture of
the calcaneal according to any one of claims 1 to 7,
characterized in that,
a number of the screws ranges from 12 to 16.

9. The external fixing device for treating the fracture of
the calcaneal according to any one of claims 1 to 8,
characterized in that,
a positioning hole corresponding to one of the
threaded holes is formed on the calcaneus by drilling
with a Kirschner wire.

10. The external fixing device for treating the fracture of
the calcaneal according to any one of claims 1 to 9,
characterized in that,

the external fixing plate is a flat plate.

11. The external fixing device for treating the fracture of
the calcaneal according to any one of claims 1 to 10,
characterized in that,
the external fixing plate is a stainless steel plate, a
titanium alloy plate or an aluminum alloy plate.
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