pISSN 1738-3757 elSSN 2288-8551
* ot . ) Korean Foot Ankle Soc 2019;23(3):116-120
JI(FAS Original Article https://doi.org/10.14193/jkfas.2019.23.3.116

’ '.) Check for updates ‘

6.5 mm S HZ MLHLIALE 0] 20t
Sanders Type ll E= 1II¥ &

Q8% O|HY, UMY O|HX

SOMTHOYD OfTTHSt HHOIMOIDAL +FRMMER oD}

IIII-.I
3]
WA o
1o
bt
>
1y
>
13
>t
Hu

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

M B 75%7F A ) FERA % Fd o] YA (incongruity) B F4

3 A9 ol wAyel] 4lek > we

ar % ]
Wo~206 AR XS ZR WAl FF BAe) 5 Aol Qo] G2 T Bl FAe)

FT THL A 2N oF &S] Tr

24 F oF 60%Z AAFh= 7P B S Y FE = 35814 A& Bl A=sl #d (subtalar joint) ] S B

de B 2o 9y o) U B 5 olen, o Bk s A £ Folheighn B Zo] FRIT 4
A 259 A9 BHe Q& HIH S T w5 YagdEol d

Received August 26,2019  Revised September 2,2019  Accepted September 3,2019 2 o] 8Ea Qo) 2 Ak Bojeo] A} wl o= oakA] AT

Corresponding Author: Myoung Jin Lee — 7 oEe

Department of Orthopedic Surgery, Dong-A University College of Medicine, 32 St A AT v S A7 4 5o A vt mo 543 A}

Daesingongwon-ro, Seo—-gu, Busan 49201, Korea - m o=l — - =0 o] 6 -

= =0 oo 7] 2= 9t} 0

Tel: 82-51-240-2757, Fax: 82-51-254-6757, E-mail: tynitus@dau.ac kr =, =Y oo TS dod ¢ dvh” wEkA Al 58

ORCID: https://orcid.org/0000-0002-4388-7196 TS o] g3l Bz HRS g T Y uge So] o]fH

Financial support: None. At ouf 6.5 mm Fi AR FE AR RS o] 83fo] Wy

Conflict of interest: None.
Copyright ©2019 Korean Foot and Ankle Society. All rights reserved.

@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

F& AYSHe A9 AR st $F BaE glor], ok F
AP g}] HE Aol B8] UARke] A7]9 Zolrt ol s
EZ T4 ¢ THAL nAs} o $43%ta}7]
7ol Aow \1%%@ ool AREe A4 HEAH AN L @

mm RS ANHIRS oI5 T30

0141 8¥FE] 2017\ 8¥7}A] Sander type 118 X
oty #A38H JEe $ 6,5 mm HE
AR S 2 317ggh 24 24709 o FAIZE 7hsgk 3718 (404l <]
B8 oz g, Ao TR 24 St @
FRUTFAR BE ATE BopHmed daaTaees)
(Institutional Review Board)€] <21(DAUHIRB-18-013)2 E-3&f A]
FEAh. F 379 T FAF 1298(32.4%) A7 257(67.5%)°]
¢l ™, Sanders type 18-S 1694(40.0%), T 24](60.0%) ST}
Hit A 52.74(H ) 23~664) STt 0] 197(51.4%), 2}

Z0] 157 (40.5%), 12| 3L 4§ BT Z7-2 31(8.1%) A Lo
o i FAI71ZE 29,570 (H 1, 24~367119)e]q]ct, thE
Ay Fubd 3} HE 2 34, 5ol Wojx= At
HER g2 ike F4, H4 AGHogs ?P% Al %@Ud
o] o] ofelg 3

Aeet 2HPTe] LL]r‘?Jr% {13l gkApe] 4
Az, =W APH, S4PH Broden 4 #od 4 3 331 A
B w3 (three-dimensional computed tomography, 3D-CT)-<
Algatsict. Wiy = Fof a5Al7E $ 2T FA0lx A8
AL AR © 2 Bohler 213} Gissane 242 24319
Brodens 34H-g 53 $0F #AA Y] F-A] A S 215k}
= AR 224 AL oA heighte} widthE 232

=
-1 T
(Fig. 1). 7= WHoRE A5 Z9IR w3 25 J2HE

o

f

/\]—%-’3]' 1, Steinmann ping ©|-83Fe] Tl A0S A3t
1 2F 33 BEde] shEE FHELe Fu 227 (periosteum

elevator)E o| &3}l = AE3E3 4,0 mm I AYARS 0|83}

Ll
o m

1‘ =
o] Tk gukeko 2 1gekint. FF ] AE T o]
E FAB] Y8l £ 9 2 F5 8] FIeA =
IO 2 6.5 mm HE ALIARES o] &8 WY 11785 Al
P+ DP(Flg 2). % T 94 5= 7](image intemlher) |-8-3}

Al
A A HH\W =i /\]-?f_]/\lvoﬂ/\ﬂ

FABE B, -
al

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 1203+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 41222 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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