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Surgical Treatment of Calcaneal Fractures of Sanders Type Il and Ill
by A Minimally Invasive Technique with 6.5 mm Cancellous Screw

Yong Seung Oh*, Kyung Ho Lee, Jung Ho Kim, Myoung Jin Lee

Department of Orthopedic Surgery, Dong-A University College of Medicine,
*Department of Orthopedic Surgery, Good Samsun Hospital, Busan, Korea

Purpose: This study evaluated the clinical and radiological results of 6.5 mm full threaded cancellous bone screw fixation of calcaneal

fractures.

Materials and Methods: Thirty seven patients diagnosed with Sanders type II or III calcaneal fractures, who underwent open reduction
and internal fixation with a 6.5 mm full threaded cancellous bone screw between August 2014 and August 2017, were analyzed. Both the
preoperative and postoperative Bohler angle and Gissane angle were measured radiographically. American Orthopaedic Foot and Ankle
Society (AOFAS) ankle-hindfoot scale on the final follow-up were also assessed.

Results: The mean age of the patients was 52.7 years and the mean follow-up period was 29.5 months. In the Sanders classification, type
IT and III were 16 and 24 cases, respectively. The Bohler and Gissane angles improved from 21.2° and 122.6° preoperatively to 21.6° and
120.3°, respectively, in the postoperative radiographs. All cases achieved bony union, and the AOFAS ankle-hindfoot scale was 90.7 and

91.3 in Sanders type II and III, respectively, at the final follow-up.

Conclusion: The treatment of calcaneal fractures using a 6.5 mm full threaded cancellous bone screw can reduce the complications with

minimally invasive surgery and achieve firm fixation.

Key Words: Calcaneus, 6.5 mm cancellous screw, Full threaded screw

N =

[ —

T ZAe AA FHoNA oF 1%~2% HALE ARSI 3

A % oF 6008 AAFRE 7P £ S FHoH F2 =
T+

o}
A 283 24 o SHR ERT F 9lon, o] F oF

J

(i
ooy M

=
[e)
ay

Received August 26,2019  Revised September 2,2019  Accepted September 3, 2019
Corresponding Author: Myoung Jin Lee

Department of Orthopedic Surgery, Dong-A University College of Medicine, 32
Daesingongwon-ro, Seo—-gu, Busan 49201, Korea

Tel: 82-51-240-2757, Fax: 82-51-254-6757, E-mail: tynitus@dau.ac.kr
ORCID: https://orcid.org/0000-0002-4388-7196

Financial support: None.
Conflict of interest: None.

Copyright ©2019 Korean Foot and Ankle Society. All rights reserved.

75%7F T Ul FH2A T A o] B-YU ] (incongruity) 2 F-74

T, BAY Tog oA B ol s ok whebd
<3}

HE U T2 2HY A A5l 9lo] shEE $ wd =¥
3 7ot Au-S S8l 7=st 1§(bubt<ﬂar joint) ] S =4
>~

@This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

www.jkfas.org


http://crossmark.crossref.org/dialog/?doi=10.14193/jkfas.2019.23.3.116&domain=pdf&date_stamp=2019-09-15

Yong Seung Oh, et al. Treatment with Cancellous Screw for Calcaneal Fracture

117

%o AQsHE 79 ARl A} % waEn gom, o §
FUAPE SiwE Lhabel s LhAkate] 2719} Zolzh afo} dlw
22 ool T FAe| 4 TANG Ao FALN]
whEQ] A0 LT olo] 4RSS Ha H4H A 2w
84 8% F 65 mm AWF MRS ol gate] F23%
53 A, A A A BAe) 2 st

u]
CHA O B
= d = 20144 897 E1 20173 8Y7}A] Sander type 113 &=

< % 6,5 mm S|HF
58k 373409 2]
%Wg H FO R A, MAMIH 0 2 T3 B g skt
THETEd B8 7w oty d Jdd & 993
(Institutional Review Board)¢] <21(DAUHIRB-18-013)2 E-3&f A]
P At F 3798 T FAF 1278 (32.4%) A7} 2578(67.5%) 0]
2.1, Sanders type IT82 161 (40.0%), 1% -2 241 (60.0%) Tt
it AEL 52,7 (HS] 23~66A) ALt S0l 19 (51.4%), =

Z0] 157(40.5%), 12| aL & B0l T2 37 (8.1%)ollx Yo
o Jit FA7IZ 29,5709, 24~3671L) 0|tk UP—E
A - S, WA Ed 3}, @55 Yo] HolA= §4],
HEH A58 W 3, HA HEgHo e S5 o dEd
o] ABo] o]z UX Sanders type IIIE L Sanders type IVH -2
WAL 4 4 AT BAe] Aokg el BAe] Z0
AW, SH, AFH, 54 Broden 97 &9 2 S5 330 HF

B ©&3(three-dimensional computed tomography, 3D-CT)<

Alarltt. g e o F5A171E 5 HF FA0A A3

3l gheHlAbA AR 0 2 Bohler 24} Gissane 242 243190
11 Brodens 934 E3] SrF AW ] §4] A S delstgr).
S AR 24 ARRIO)A heighto} widthE 2H2) 27431990
(Fig. 1). & YHORE $As Z9912 78] S5 HIHe

A3 2 M| Steinmann ping o]-8-3Fe] TP 71018 Ald)s}
I E2Z 37 A sy AL Zub 2a]7(periosteum
elevator) & ©|-§-3to] FHE FE3IAL 4.0 mm I HUARE o83}
o 3 HJ'JM“““)” Pgo 2 uAset T2 24 FH o]

Y3 EAEP(F% 2), &
o] Broden &< X]—i%@_q_o 2 Ao olg 3 ¥

W) 4% e wesielct 34 Ao, A

(]
i)
F_E
o
s
123
_}L
e
ot T
on
—o
(]
Ho
%
o
o
ox
ok
32
8
;y
}4
o
g
N

o, ﬂ!lm i
e
ind
>
i
o
o
32,
o
=
N
N
=2

Figure 2. Postoperative images show that 4.0 mm cortical screws were
used to fix the posterior articular surface in the transverse direction.
After the reduction of the calcaneal fracture, a 6.5 mm cancellous bone
full threaded screw was used to fix from the superior and inferior cal-
caneus tubercle to articular facet. (A) Lateral view. (B) Axial view.

Figure 1. Measurement of calcaneal
height and width in X-ray. (A) Calcaneal
height is measured by the line drawn
from the superior point of the posterior
facet to anterior point of lateral process
of tuberosity in lateral view. (B) Calcaneal
width is measured by the line drawn from
calcaneus medial groove to peroneus tu-
bercle in axial view.
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Table1. Comparison among Preoperative, Postoperative and Final Follow-up Bohler and Gissane Angles in Calcaneal Fractures

Angle Preoperative Postoperative Final follow-up p-value* p-value®
Bahler angle () 21.2+3.4 21.6+1.6 21.7+1.4 0.387 0.459
Gissane angle (°) 122.6+54 120.3+26 121.2+2.2 0.524 0.478

Values are presented as mean+standard deviation. There was no statistical significant differences between groups with respect to the examined

variables, p>0.05.

*Comparison between preoperative and postoperative Bshler and Gissane angles. "Comparison bestween postoperative and final follow-up Bshler

and Gissane angles.

Table 2. Comparison among Preoperative, Postoperative and Final Follow-up Calcaneal Width and Height

Variable Preoperative Postoperative Final follow-up p-value* p-value®
Calcaneal width (°) 442+67 326+7.6 32.1+4.4 0.048 0.056
Calcaneal height (°) 38.2+43 413%26 41.2+22 0.047 0.052

Values are presented as mean=standard deviation.

*Comparison between preoperative and postoperative Calcaneal width and height. TComparison bestween postoperative and final follow-up

Calcaneal width and height.
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