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Purpose: As the functional demands for activities in elderly patients are increasing according to their life
extension, the need for surgical treatment is also increasing in elderly patients with displaced intra-artic-
ular calcaneal fractures. In addition to the extensile lateral approach (ELA), which is a surgical procedure
that showed good results on intra-articular calcaneal fractures, the minimally invasive approach (MIA)
also showed an outstanding result. This study compared the radiological and clinical results of intra-
articular calcaneus fractures in elderly patients in two groups: ELA and MIA.

Materials and Methods: Thirty patients aged over 65 years with intra-articular calcaneus fractures, who
could be followed-up more than 14 months, were included in this study. Thirteen patients of the MIA
group and 17 patients of the ELA group were analyzed retrospectively using radiological and clinical as-
sessments.

Results: No significant difference in union time, posterior facet reduction accuracy, subtalar osteoarthri-
tis frequency, Bohler angle, calcaneal width, American Orthopaedic Foot and Ankle Society score, visual
analogue scale score, 36-item short form survey, and foot function index was observed between the
two groups. The p-value of the average height of the calcaneus correction, average length of calcaneal
correction, and average loss of correction length were <0.001, 0.005, and 0.015, respectively. The
incidence of complications, including soft tissue necrosis and bone infection, were 23.1% in the ELA
group and none in the MIA group.

Conclusion: The clinical outcomes were similar in the two groups. The degree of reduction of fracture
showed a better result in the MIA group than the ELA group. Furthermore, there were no complica-
tions in the MIA group, whereas the ELA group showed some complications.

Key Words: Calcaneus, Displaced intraarticular calcaneal fracture, Extensile lateral approach, Minimally
invasive approach
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Fig. 1. Minimally invasive approach. (A, C,
E) Lateral radiographs of the calcaneus.
(B, D, F) Axial radiographs of the calca-
neus.

Fig. 2. Extensile lateral approach. (A)
Lateral radiograph of the calcaneus. (B)
Axial radiograph of the calcaneus.

137



Journal of the Korean Fracture Society
Vol. 32, No. 3, July 2019

B o35 9 o]-85te] Sanders 11, [IIE EF7s91, &
& A5, FA 7Kt EPT FE SR SN TE ST
(axial view), Broden’d TH=AR ARZlS o] 85kt S5
Q& Fo| A Bohler?l, T& &0l H & dolE A,
T= FA F& YHlE 57851312 (Fig. 3), Brodend
oNie F& FHE A A s SHSIRH. & % B+ 3
7 9 ot 167 ol S5 AlS-H-of T AR ARRE
H| WSkt S4-2 A|2F 5 2310] 97 Al3stelar 242t 33]
S7Asto] FHAE Fotelrh. FEHO] AEAH = S
oA BE, 24 o Rty A& ¥4 2 mm o|3h), H] S5
oHA BE(EPE 2 mm oH o2 /5L, A&
T F5 71 &S A AR o] 85to] A (fad
WETHA), S eEaE WEAAY A=t Al2d Fe),
T (Y das WEE T A9 gl TEME)
2 2Fso”

WA F7PTHE F FA9] ve SHEZHEAH
We}s] HH -9 K H4(American Orthopaedic Foot and
Ankle Society [AOFAS] ankle—hindfoot score), X253

A (visual analogue scale, VAS) %<, 36—item short form
survey (SF—36) #<, foot function index (FFD) A<, & &
AT AT Bt & 2471 Qe A H AR
== ogsto] Wrtstlon, Aa 715 & FESH
FA= IBM SPSS Statistics ver. 20.0 IBM Corp., Ar—
monk, NY, USA)& AH-&-5FITE SAREA] HH-2 v 4
A2l Mann—Whitney test& AH-8-51%.2™ p-value<0.05¢

787 SAA frelidel e Ao = siel

Bohler's angle

Calcaneal height

Calcaneal length

138

2 1

MIATE G2} 109, o472} 79, ELAT-2 &2t 1294], o1zt
1|2 AgE o] {013t 2toli= FUTHp=0.123). & A ¥
o A%e MIAT 71.4A), ELAZ 677412 MIAZS] $4F
A Aol ETHp=0.031). BUE HAIA T-scorel=
 —2.07%, ELA® W4 -1.9402 & 2] {9

A (p=0.320). Sanders 74 MIAEOA] 11
19 79193, ELAZ-S 113 74], IQ 692 T+ +
gk 2pol= gl (p=0.837).

Hore
oY

=
F
okl

ool o Z
=
[
£ °

1o
Jo
o

| .
= %
>
g R
)
\)
N
N
i)
i)
ofx
d
o
el
N
S
Tlo
<
o>
e
e
ol
EN
o)

[}
B 17052 218 2ol §IArHp=0.245).
s}

o2 ofel AE 69, <4

I~

Qb o o N
i
i)
RO o
o
2
%
o)
=
>
1

104]], HofFet4 A& 14%1e™, ELAT-2
6, =4 SRt HE 4, HsfHetA A
B 32 $3d A8 (@Gl Reta+23 dEsha)
MIAT 94.1% (16/17), ELA 3 76.9% (10/13)2 F
of et Zpoli= Holup FAF =[Ok Afol= gl
(p=0.432). 7=t WAY T2 ELATIA 46.2% (6/13)
6N(FE 3%, 5% 2%, 5= 1), MIAT-A 29.4%
O/17) 59(BE 28, T 19, 5= 283%™ F o+ 7t
Zpoli= Holup SAH o = FoJet 2tol= §IeH(p=0.680)
(Table 1).

Bohlerzte] & & w4 Akt MIAT Ht 19.0°49.6°,
ELASE 4t 22.3°+15.8°% 2]k 2}o]7} ¢l (p>0.999),
4 A% A=y ) A] MIAT B4 -6.2°46.2° (3=
26.7°/71% 32.9°), ELA- ®#at -2.9°+7.1° (&= 27.7°/4
= 30,692 g2]5t zto]7} ¢19lth(p=0.113). & & 3714, 16

Jz Ho
sl

N o

T

C

Fig. 3. (A) Lateral radiograph of the
calcaneus shows measurements of the
Bohler angle, calcaneal height, calcaneal
length. (B) Axial radiograph of the calca-
e neus shows measurements of the calca-
neal width.

Calcaneal width
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Table 1. Comparison of the Demographic Data and Clinical Outcome between the Treatment Groups

Variable Extensile lateral approach (n=13) Minimally invasive approach (n=17) p-value
Mean age (yr) 67.7+2.2 71445 0.031
Sex; male/female 121 10:7 0123
BMD (T-score) -1.920.6 -2.0+16 0.320
Sanders type (II:111) 7:6 107 0.837
Union time (wk) 17.0+2.3 16.1£0.6 0.245
Subtalar OA (%) 6 (46.2) 5(29.4) 0.680
VAS score 20.0+28.6 15.3+16.7 0.869
AOFAS score 90.1£12.4 88.5+9.7 0432
SF-36 66.0£8.6 709452 0.229
FFI 19.5+15.2 17.5£9.2 0.805
Complication 3(23.1) 0(0) 0.300

Values are presented as meanzstandard deviation, number only, or number (%). BMD: bone mineral density, OA: osteoarthritis, VAS: visual ana-
logue scale, AOFAS score: American Orthopaedic Foot and Ankle Society ankle-hindfoot score, SF-36: 36-item short form survey, FFI: foot function

index.

Table 2. Comparison of the Radiologic Outcomes between the Treatment Groups

Posterior facet reduction accuracy (Ana+Nearly)
Bohler angle (%)

Postop correction

Degree of loss during F/U

Difference from the other side
Height (mm)

Postop correction

Degree of loss during F/U

Difference from the other side
Width (mm)

Postop correction

Degree of loss during F/U

Difference from the other side
Length (mm)

Postop correction

Degree of loss during F/U

Variable Extensile lateral approach (n~=13)  Minimally invasive approach (n=17)  p-value
76.9 941 0432
22.3+15.8 19.0£9.6 >0.999
-4.3+6.0 -6.4£5.0 0.053
—2.9+7.1 —6.2+6.2 0.113
74134 1.9+35 <0.001
-39£32 22422 0.133
2527 —2.3+25 <0.001
-4.2+49 —-3.3%2.9 0.363
-1.0+£2.9 0.1+£0.5 0.805
1.9+3.0 1.0£15 0.967
3.0£21 11816 0.005
-44+39 -1.4+19 0.015
0.6£3.1 -1.212.0 0.053

Difference from the other side

Values are presented as percent only or meantstandard deviation. Ana:
up.
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