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Subtalar Distraction Bone Block Arthrodesis
(Five Cases)

Chong Il Yoo, M.D., Il Soo Eun, M.D., Yong Wook Jung, M.D.

Department of Orthopaedic Surgery, Pusan Medical Center, Pusan, Korea

=Abstract=

Purpose: To determine the efficacy of the SDBBA (Subtalar distraction bone block arthrodesis) procedure on
patients with late complication of intra-articular calcaneal fractures including subtalar joint arthritis and anterior
ankle impingement syndrome.

Materials and Methods: Five cases in which the SDBBA procedure was implemented were followed for more than
one year. All five patients were male with an average age of 56. Clinically, the American Orthopedic Foot and
Ankle Society (AOFAS) ankle-hindfoot score and the pain score were assessed. Radiographically, the talocalcaneal
height and the talar inclination angle were determined.

Results: All five patients achieved subtalar joint fusion. The average pre-operative AOFAS score was 22.8 scores
(range, 8-32 scores). At last follow-up, these scores improved to an average of 72.4 scores (range, 64-82 scores).
The average pre-operative pain score was 8.2 scores (range, 7-10 scores). At last follow-up, these scores improved
to an average of 13.2 (range, 12-15 scores). The average pre-operative talocalcaneal height was 72.8 mm (range,
70-77 mm), average post-operative talocalcaneal height improved to 79.8 mm (range, 78-84 mm). At final follow-up,
these measurement was slightly decreased to average 78.6 mm (range, 74-83 mm). The average pre-operative talar
inclination angle was 13.2 degrees (range, 12-15 degrees), average post-operative talar inclination angle improved
to 19.2 degrees (range, 15-24 degrees). At final follow-up, these measurement was slightly decreased to average
18.6 degrees (range, 12-24 degrees). Four patients achieved successful outcomes. One patient developed a wound
infection with subsequent sural neuropathy as well as collapse of the bone graft.

Conclusion: This study shows that the SDBBA procedure successfully restores the talocalcaneal height and tibio-talar
relationship. This procedure is useful in surgically managed patients with talo-calcaneal height loss and anterior
ankle impingement syndrome due to the late complications of calcaneal intra-articular fractures.

Key Words: Subtalar joint, Intra-articular calcaneal fracture, Distraction bone block arthrodesis
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Figure 1. Diagram showing the radiological measurements. (A)

talocalcaneal height, (B) talar inclination angle.



Figure 2. (A) The case was forty five years old male patient with marked subtalar arthritis for 2 years after intra-articular calcaneal fracture.
Standing lateral radiograph showed 74 mm of talocalcaneal height and 15 degrees of talar declination angle. (B, C, D, E) After subtalar joint
was exposed by vertical posterolateral incision, joint space was distracted by laminar spreader and medial half-pin distractor. (F, G) subtalar
distraction bone block arthrodesis was performed using tricortical iliac bone graft(trapezoidal shape; medial side is 3 mm higher than lateral
side). (H) Postoperative talocalcaneal height and talar inclination angle improved to 80 mm and 20 degrees. (I) At last follow-up, talocalcaneal
height and talar inclination angle were 80 mm and 20 degrees

2. WAAISH A3 2 Uy 24 43 48 -2 o urf A% 244
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18.6

TIA
20
19
15
24
18

19.2

15
14
12
13
12
13.2

Pre OP Post OP Last F/U
TIA*
(months) (degrees) (degrees) (degrees)

F/U
18
14
16
15
24

17.4

Sex/Age duration

M/45
M/61
M/59
M/57
M/58

1

2

3

4

5
Mean

Preoperation, Postoperation & Last Fallow up Phase
Case

Table 3. The Talar Inclination Angle of the 5 Patients During
TIA*; talar inclination angle

Last
15
14
12
13
12

13.2

Pain score

10

Pre—op
8.2

Last
72
76
64
82
68

72.4

AOFAS* score
Pre—-op
28
20
8
32
26
22.8

M/45
M/61
M/59
M/57
M/58

Mean (range) American Orthopaedic Foot and Ankle
Sex/Age

Society ankle-hindfoot scale and pain score for the 5 patients
who underwent subtalar distraction bone block arthrodesis

Case
1
2
3
4
5
Mean

*, American Orthopaedic Foot and Ankle Society ankle—

hindfoot scale
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TCH

80
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84
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. talo—calcaneal height loss
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Pre OP (mm)
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(aff")
74
77
70
al
72

7.8

TCH*

(months)
18
14
16
15
24
17.4

F/U duration
. affected side, *; controlateral side,

T

Sex/Age
M/45
M/61
M/59
M/57
M/58

Case
Mean

Table 2. The Talo-Calcaneal Height and Talo—Calcaneal Height Loss of the 5 Patients During Preoperation, Postoperation & Last Fallow

up Phase
*; talo—calcaneal height,



Figure 3. (A) The case was fifty nine years old male patient with subtalar arthritis for 5 years after intra-articular calcaneal fracture. The
pre-operative talo-calcaneal height and talar inclination angle were 70 mm and 12 degrees. (B) Subtalar distraction bone block arthrodesis
was performed. The postoperative talo-calcaneal height and talar inclination angle improved to 78 mm and 15 degrees. (C) But, the patients
developed a wound infection with subsequent sural neuropathy as well as collapse of the bone graft. At last follow-up, the talocaneal height
and talar inclination angle decreased to 74 mm and 12 degrees.

ox & o

e Al AHEE 2a8 oo
o] 22 ol gLt o] Gallie?]
3 Cart”o] oJato] 3= qTt, o] HH
o] m ¥ AN J-F o T s He}p Ad
o] 7h5dto] Ak 2ol A ulE A7
S2 87] iR AA 4] YA

A=Y
R L EERE R

ol
=

ol
X,
Ho

2

3

4

e b g
olr M
1.!109‘_,

1o

e 4o

A

a~
L

{0

a|

Of

]_
T AL 5o &

L

re

2 2 o

S Jor rlo 1o

o
2

o Mo mx

e H
o443 BI04 AOFAS
0Fol N &% Hat 76,580
Bednarz 5 33719 %A A}

¥ Chand}t Alexander® =
=

AN
44

Sk

o, ﬂ.l-{)'

R B opo
EEIN S

L 1> o]
|o

ofr
2K
=3

9%

’

- 105 -

I

Mo 2 jo
2

ost
o

jus)

-3
Pad

>

>

i

Hir

-3

1% o
o N

o

figt

se o

M2 o

i)

< 5

U

|

oiN ot

ukl

BN

2
o

ol

-3

DO
o0
S~

B
8
=

o
o HF
S~

-
-

12

ofr
Ol
2
>
oy .

[op)
=
=]

N
B

ol
—

o o
He
o
rlr

N

i ne
o flo

)
T o

e

8
)
[N}
H
=
>,

i
NI

(BT 1
K

>~
44

B F

—_
oo
(op]

e

I3
> H
<o
=1

of
-
rlr
ret
o
o

ox oy o |
Qll‘
B2 R i

T

H1
i,
A=)
il
HT
=

-

N

o
S~

_\'ﬁi
ot
ok

S~
>
Y

S~
>
L
)
N
ol

>~
>

[

jad

|:J.
[o
[
N
N

o _Q

2 o

2

rlr

:O‘L
=
s}
o
Ir
o

lo
S
|

A

o

tk Jo 4

rs‘:i

r)

H fe
ot

i 5

o

S~
=
Y
o
B
>

)

o
x

o
¥

E =
Ir Elo‘,
ey

ST}

o
ks
(o]

fo
L

N

=

i

ol B ol X
}E _101, 1o WH ’{01'

=

i
b

O

e Hr i
(Hoob
e

SHel= Ao
t}. Chan} Alexander” =
A W] Wb Ak
A o 4

<

>v
) l‘UE
of
—_
>~
<

B

>~ HoHr B

-

o [
[

8

f >~ ofN it X %S
> o

or
N
>

0 o s U 2 o oY el

o} =

- T A

<

<]

) Q‘
1o =7
oy

=

§ 94 22 o

o

o
—

9%

>
&
e

—H
=
o

=t
).

o=
T

of tsid= o



=

o
o o rr

oxt
o
il
“
=
I-U:
4o
Hz
oxl
do
ot
ofr
bass
lu
Q
&
=
o[[l
flo

3l

o, =
o2

[}

Hdo

AN et
H1

T

N

©

N

do

gL

£

o J-39| 55

i)
=

2o ki
o

o
H
us)
e}
=
(e}
=}
{1

= o
(o]
SR

o
>
o
(]
:91_11
¥ 1E O oM Mk — i e

N
2
i)
il
<

W e B
g
N
o
ofN ofx
o
o
ko

N
N
op T

oz g

Iz o o= mud o2

= U orlo f& o
e

ofr
-

4 i by
Jo
ot

S o

S
&
o
=
2
29
oX

&
=
=

ol

o oz

o o=
oX ~

o R

flo rit

-

[x}

g2 1o 1o

urton & 3

At} MyersonZt Quill”L H]
A giloy AoAAEZa Al st

Sttt 2 A-tollA®E g defA] A4 HH e

9] Anes A e

I} o)A ZH gHEo] LAYt

IS 2 o Rl H o orlr 1o > o Ho it
N ot ofN St
flo 1o 2
N
e
2]
o
ol
ol
=
L ofN
ot o
Ol

A
>,
o,
o
o|N

Z 2
F2 24 3 W4T 5 9k 3B FI4 ARs v
A3 FuE B3 AW FE S50 U BN A
AL 4 Y= AT A TH B §ULL AT-52
0 AB-AR7 WAL 02T 5 glof $58 $4 1Mo
2 ARHr}
REFERENCES

1. Amendola A and Lammens P: Subtalar arthrodesis using
interposition iliac crest bone graft after calcaneal fracture.
Foot Ankle Int, 17: 608-614, 1996.

2. Aronson J, Nunley J and Frankovitch K: lateral talo-
calcaneal angle of subtalar valgus:
follow-up of seventy Grice-Green arthrodesis. Foot Ankle,
4: 56-63, 1983.

3. Bednarz PA, Beals TC and Manoli AH II: Subtalar

in assessment

- 106 -

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

distraction bone block fusion: an assessment of outcome.
Foot Ankle Int, 18: 785-791, 1997.

. Buch BD, Myerson MS and Miller SD: Primary subtalar

arthrodesis for the treatment of comminuted calcaneal
fractures. Foot Ankle Int, 17: 61-70, 1996.

. Burton DC, Olney BW and Horton GA: Late results of

subtalar distraction fusion. Foot Ankle Int, 19: 197-202,
1998.

Carr JB, Hansen ST and Benirschke SK: Subralar
distraction bone block fusion for late complications of os
calcis fractures. Foot Ankle, 9:81-86, 1988.

. Chandler JT, Bonar SK, Anderson RB and Davis WH:

Results of in situ subtalar arthrodesis for late sequelae of
calcaneus fractures. Foot Ankle Int, 20: 18-24, 1999.

. Chan SC and Alexander 1J: Subtalar arthrodesis with

interposition Tricortical iliac crest graft for late pain and
deformity after calcaneus fracture. Foot Ankle Int, 18:
613-615, 1997.

Dahm DL and Kitaoka HB: Subtalar arthrodesis with
internal compression for post-traumatic arthritis. J Bone
Joint Surg, 80-B: 134-138, 1998.

Easley ME, Trnka H-J, Schon LC and Myerson MS:
Isolated subtalar arthrodesis. J Bone Joint Surg, 82-A:
613-624, 2002.

Essex-Lopresti P: The mechanism, reduction technique,
and results in fractures of the os calcis. J Bone Joint Surg,
39-B: 395-419, 1952.

Flemister AS Jr, Infante AF, Sanders RW and Walling
AK: The arthrodesis for complications of intra-articular
calcaneal fracture. Foot Ankle Int, 21: 392-399, 2002.
Gallie WE: Subastragalar arthrodesis in fractures of the
os calcis. J Bone Joint Surg, 25: 731-736, 1943.
Johansson JE, Harrison J and Greenwood FA: Subtalar
arthrodesis for adult traumatic arthritis. Foot Ankle, 2:
294-298, 1982.

Juliano PJ and Myerson MS: Fractures of the hindfoot.
Foot and Ankle Disorders, 1297-1324, 2000.

Kitaoka HB, Alexander 1J, Adelaar RS, et al.: Clinical
rating systems for the ankle-hindfoot, midfoot, hallux and
lesser toes. Foot Ankle Int, 15: 349-353, 1994.

Mizel MS, Temple HT and Michelson JD, et al.:
Thromboembolism after foot and ankle surgery: a
multicenter study. Clin Orthop, 348: 180-5, 1998.

Mann RA, Beaman DN and Horton GA: Isolated
subtalar arthrodesis. Foot Ankle Int, 19: 511-519, 1998.
Myerson M and Quill GE jr.: Late complication of
fracture of the calcaneus. J Bone and Joint Surg, 755-A:
331-341, 1993.

Russotti GM, Cass JR and Johnson KA: Isolated talo-
calcaneal arthrodesis: a technique using moldable bone
graft. J Bone Joint Surg, 70-A: 1472-1478, 1988.

Trnka HJ, Easley ME, Lam PWC, Anderson CD, Schon
LC and Myerson MS: Subtalar distraction bone block
arthrodesis. J Bone Joint Surg, 83-B: 849-854, 2001.



