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Background
Sinus tarsi approach has been widely used for intra-articular calcaneal fractures successfully, however, the minimal
incision limited extensive lateral wall exposure. Under this circumstance, acquire or maintain an accurate reduction of
the calcaneal body with manual Kirschner wire distraction percutaneously was difficult. Which in tumn, affects the
reduction of the fracture, including the Bohler angle, Gissanes angle, the length, height and width of the calcaneus
potentially. In our study, we used the Kirschner wire retractor assisted reduction and used the circle plate for fixation via
sinus tarsi approach, subsequently, assessed the radiological and clinical outcomes, and complications after surgery.
Methods
From March 2017 to November 2018, 12 patients with closed calcaneal fractures were treatment with Kirschner wire
retractor-assisted reduction and circle plate fixation via sinus tarsi approach. All patients received both clinical and
radiological evaluations.
Surgical procedure
Surgery was performed under spinal-epidural anesthesia with the prone position. Firstly, squeezed the body of the




calcaneus with hands to restore the width of calcaneus partially and marked the sinus tarsi incision from the lower
margin of the tip of the lateral malleolus to the proximal cuboid precisely on the skin. Secondly, a 4-5cm incision was
made accordingly after disinfecting and an electric pneumatic tourniquet(pressure, 40 KPa) was used during operation.
Sharply dissected the sheath of peroneus longus and brevis tendons from the lateral wall and protected the sural nerve
carefully. Subsequently, two Kirschner wires were drilled into talus and lateral process of calcaneal tuberosity
respectively. Gradually distracted the Kirschner wire with calcaneus retractor(Huatrau, Chinatrau instrument CO'. Ltd,
Guangzhou city, China) until the length and height of calcaneus approximated to the unaffected side, while it should be
noticed that using a pointed reduction clamp to maintain the major tubercular fracture blocks together before distraction
was necessary, especially in tongue type fracture. Thirdly, remove the fatty tissue from the tarsal sinus which
contributed to exposing the posterior calcaneal facets clearly. Over distracted the retractor in order to provide a 3-5mm
gap of joint space, which contributed to restoring the integrity of posterior calcaneal facets precisely. Subsequently, the
pry-poking method was used to restore the Bohler and Gissanes angle according to the unaffected side and maintained
these angels with Kirschner wire fixation temporary. Fourthly, moderate subperiosteal dissection along the lateral wall
was performed until the circle plate(Calcaneus Plates 2, Pure Titanium, 12 holes, Suzhou Kangli Orthopaedics
instrument CO. Lid, Suzhou, China) achieved well position under C-arm fluoroscopy. Screwed-in 3-5 cancellous bone
screws triangulate, by the way restored the width of the calcaneus, subsequently, screwed-in locking screws or
cancellous bone screws via the incision or percutaneously. In the end, removed the Kirschner wires and placed the
drainage tube percutaneously before closing.
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Committee on Medical Ethics of the Shouguang hospital of traditional

Chinese medicine

‘Kirschner wire retractor-assisted reduction with circle plate fixation via sinus tarsi approach
Jor intra-articular calcaneal fractures.’

This study was carried out in strict accordance with the recommendations in the Guide of
‘Methods for ethical review of biomedical research involving humans(2016)’ from the state
health and family planning commission of the People’s Republic of China. This research was
approved by the Committee on Medical Ethics of shouguang hospital of traditional Chinese
medicine(Permit Number: 20170301). All the patients will sign the informed consent before the

surgery.
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Supplementary Information (informed consent for patient)
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Supplementary Information (Authorization for the use of the right of portrait)

Authorization for the use of the right of portrait (for patients)

L authorize Shouguang hospital of traditional Chinese medicine and the licensee (Bin Zhao) to

take photos, video, and record my personal voice. I authorize Shouguang hospital of traditional

Chinese medicine and the licensee (Bin Zhao) to do the following for these photos, vides, and

recording materials, as well as portraits, names, and voices involved in them.

1. The use of such materials includes reproduction, distribution, display, performance and
derivative works.

2. The use of the above materials may include synthesis or modification and may be
published in any existing or future media channels, including but not limited to
newspapers, television, radio, the internet, social media, etc.

3. The above materials may be used for any purpose, regardless of time or place, including
but not limited to education, commerce, advertising, publications, publicity, etc.

I'will not claim any remuneration for the above use of the above materials, and
acknowledge that Shouguang hospital of traditional Chinese medicine and the licensee have the
exclusive right to use the above photos, videos, audios materials and all derivatives thereof, 1
waive my right to review or license the above materials for use in any print or electronic publicity,
1 hereby agree that Shouguang hospital of traditional Chinese medicine and its licensee have Sull
authority to handle all matters related to the above materials, including but not limited to
defamation of reputation, invasion of privacy, moral violation, copyright infringement, etc.

The execution of this power of attorney indicates that there is no objection to all the above

terms.

Signature: — Time: 20317, 2
Address: _
Phone number . _ E-mail:

(The following part is completed by Shouguang hospital of traditional Chinese medicine.)

Department:
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Authorization for the use of the right of portrait (for the journal)

As the copyright holder, I authorize the journal to do the following for these photos, and the

portraits of my patients.

1. The use of such materials includes reproduction, distribution, display, performance and
derivative works.

2. The use of the above materials may include synthesis or modification and may be
published in Springer Nature, including but not limited to publish the image under a CC
BY open access license.

3. The above materials may be used for any purpose, regardless of time or place, including
but not limited to print and digital.

I will not claim any remuneration for the above use of the above materials, and
acknowledge that the journal has the exclusive right to use the above photos, the portraits of my
patients and all derivatives thereof, I waive my right to review or license the above materials for
use in any print or digital publicity, I hereby agree that the journal has full authority to handle all
matters related to the above materials.

The execution of this power of attorney indicates that there is no objection to all the above
terms.
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