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Revision of Ankle Arthrodesis

Yuh-Min Cheng, M.D."; Shen-Kai Chen, M.D.?; Jian-Chih Chen, M.D.'; Wen-Lan Wu, M.D.?;

Peng-Ju Huang, M.D.'; Hsiu-Chu Chiang*; Chen-Yu Lin*
Kaohsiung, Taiwan

ABSTRACT

From 1989 to 1996, we treated 18 cases (10 males, eight
females; average age 48.2 years) of failed ankle arthrode-
sis by revision of ankle arthrodesis and followed their
progress for at least two years. The average time interval
between original surgery and revision was 17.3 months.
Revisions were needed due to infection in one case,
nonunion in 10 cases, and malalignment in seven cases.
The salvage operations included debridement in the infec-
tive case, refreshed pseudoarthrosis in nonunion cases,
and corrective osteotomy in malalignment cases. Sixteen
cases were fixed by cross screws with internal compres-
sion, one infective case was fixed by an external fixator,
and one case with bone loss was fixed with buttress plate.
The average follow-up period was 40.4 months. There was
one nonunion and two delayed unions, with an ultimate
fusion rate of 94%. The average AOFAS ankle-hindfoot
score was 70.9 at final follow up. There was one excellent
result (5.6%), five good results (27.8%), 11 fair results
(61%), and one poor result (5.6%), and the overall results
were poorer compared with our series of primary
arthrodesis. The time to fusion also took longer in the revi-
sion cases (average 2.7 months in primary cases and 4.8
months in revision cases). Fusion techniques that ensure
solid union in a functional position are essential. If an
ankle arthrodesis fails, however, revision is a salvage
procedure that can achieve an acceptable result.
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INTRODUCTION

Ankle arthrodesis has been used to treat disabled
ankles for many decades, but the results have been
variable. In recent years, many authors have reported
higher success rates because of improved fusion tech-
niques and a better understanding of the functional
fusion position. However, failures of ankle arthrodesis
still occur. For disabling ankle arthritis, successful ankle
arthrodesis can provide a painless and stable hindfoot
with a relatively normal gait and limited functional loss.
To achieve these goals, however, the ankle has to be
solidly fused in an optimal position and the neighboring
joints must provide compensatory motions after ankle
fusion. The major causes of failure in ankle arthrodesis
is nonunion, which has been improved by advanced
techniques using intra-articular compression methods;
the nonunion rate has been reported to range from 0%
to 40%.%'¢ In addition to nonunion, the reasons for fail-
ure include infection, hindfoot arthritis, malalignment,
and neurovascular injury. In spite of the relatively com-
mon occurrence of unsuccessful ankle arthrodesis, few
reports have directly addressed how to treat these fail-
ures. Although several investigators mentioned a sec-
ond surgery, they gave few details.>"*'*"*'*"7 The few
reports focusing on revision ankle arthrodesis were
mostly related to the salvage of nonunion,*”® whereas
revision for other causes of failure was reported in only
one paper.' There has been a high rate of unsatisfacto-
ry results after revision ankle arthrodesis, although
union rates ranged from 77% to 85%."¢"® This paper
reviews our results of revision ankle arthrodesis for
cases of nonunion, malalignment, and infection, along
with functional follow-up data.

MATERIALS AND METHODS

We retrospectively studied 18 cases of revision ankle
arthrodesis that were performed between 1989 and
1996. All of these cases were followed for at least two
years. The patients included 10 males and eight
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Fig. 1: A 56-year-old female patient suffering from infective nonunion: (a) traumatic arthritis after ankle fracture; (b) primary ankle arthrodesis
with fibulectomy and plating; (c) debridement and removal of implants because of infection; (d) revision ankle arthrodesis and final fusion.

females, with a mean age of 48.2 years (range, 24 to 70
years). Thirteen patients were referred from other hos-
pitals; the reasons for primary arthrodesis were
unknown in five of these patients due to lack of suffi-
cient data. Reviewing the history of the remaining 13
cases showed that the reasons for primary ankle
arthrodesis were five cases of osteoarthritis, three
cases of traumatic arthritis, three cases of paralytic
deformity, one case of tuberculosis infection, and one
case of club foot. The initial fusion techniques included
modified Blair's method™ in eight cases, screw fixation
in five cases, double-staple fixation in two cases, plate
fixation in two cases, and external fixation in one case.
The time interval between primary and revision
arthrodesis ranged from four to 60 months, with an
average of 17.3 months. The reasons for revision
included 10 cases of nonunion, seven cases of
malalignment, and one case of infection.

The infective case was treated by debridement and
external fixation. Due to severe bone stock loss, one
case of nonunion was fixed by an AO buttress plate
(Fig. 1). The other 16 cases were all fixed by cross

screws with compression. No bone graft was used in
this series. For the nonunion cases, the pseudoarthro-
sis was done by complete debridement of the fibrous
tissue and remaining cartilage to create a cancellous
bony contact between the tibia and talus. Sometimes
additional bone resection was needed to realign the
ankle in an ideal fusion position (Fig. 2). For the cases
of malunion with poor alignment, the fusion site was first
osteotomized perpendicular to the long axis of the tibia
by a power saw to create a tibial plafond, then we
moved the foot into the fusion position and cut the talar
side parallel to the distal tibial cut (Fig. 3). All cases
were finally fixed in 90° dorsiflexion, 5 to 10° valgus,
and external rotation with the talus in posterior transla-
tion. Short leg casts were used in all cases, except the
infective case, who was treated by external fixation. The
casts were used until follow up X-ray examination
showed solid fusion. Non-weight bearing was advised
for the initial six weeks and followed by partial weight
bearing till removal of the cast. At follow up, weight-
bearing X-rays were used to check the union condition
and fusion alignment. Ankle Hind Foot Scale® of
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Fig. 2: A 51-year-old male patient suffering from nonunion: (a) nonunion with fibulectomy and valgus malalignment; (b) revision with cross
screws and union in a functional position.

Fig. 3: A 55-year-old female patient suffering from malunion: (a) preoperative X-ray showing malalignment of the varus and hyperdorsiflexion;
(b) postoperative X-ray showing the correction of malalignment by corrective osteotomy.
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40 points for pain, 50 points for function, and 10 points
for alignment were evaluated at final follow-up and clas-
sified as the following: excellent (85 to 100 points), good
(70 to 84 points), fair (45 to 69 points), and poor (0 to 44
points).

RESULTS

The 18 cases of revision ankle arthrodesis were fol-
lowed up for an average of 40.4 months (range, 28 to
68 months). There was one nonunion, two delayed
unions (union time more than six months), and 15 solid
unions. The fusion rate was 94% (17 of 18 cases), and
the average union time was 4.8 months (range, 2.5 to
10 months) for these 17 cases. The final follow-up score
ranged from 38 to 86, with an average of 70.9. There
was one (5.6%) excellent result, five (27.8%) good
results, 11 (61%) fair results, and one (5.6%) poor result
(Table 1).

DISCUSSION

Although the current reports on ankle arthrodesis
have high success rates, with union rates up to 100%,
nonunion is still considered the most frequent cause of
failure in ankle arthrodesis. The union rate of the few
papers focusing on revision ankle arthrodesis ranged
from 77% to 85%."%"° Because it is difficult to achieve
fusion between the long-axis tibia and the small surface
of the talus, the following factors are very important:
complete denuding of joint cartilage and good cancel-
lous bony contact apposition, fixation with derotation
and compression, and additional cast immobilization
until solid fusion is achieved.

In our revision procedure for nonunion ankle arthrode-
sis, the remaining fibrocartilage was generally found in
the attempted fusion site, and fracture of the sliding bone
graft was frequently noted in Blair fusion. In this series,
six of the 10 nonunion cases were originally done with
non-compression methods (Blair: five cases, staples:
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Table 1: Overview of patients’ data and follow-up results of revision ankle arthrodesis.

Patient Age/ Etiology Initial Reason Time Revision Union AOFAS Follow-up Result
Sex Fusion for to Fixation Time Ankle- (mos.)
Revision Revision (mos.) hindfoot
(mos.) score
1 63/M paralytic cross nonunion* 24 cross 4 80 48 good
SCrews SCrews
2 24/M trauma cross infection 4 external 6 68 60 fair
SCrews fixation
3 70/F  osteoarthritic Blair nonunion 60 cross 4 68 36 fair
SCrews
4 51/M  osteoarthritic ~ screws nonunion* 11 cross 5.5 69 28 fair
SCrews
5 37/F unknown Blair varus 24 Cross 25 67 29 fair
SCrews
6 62/M  osteoarthritis  screws varus 12 cross 4 68 30 good
SCrews
i 52/M osteoarthritis  staples valgus 10 cross 25 69 31 fair
SCrews
8 36/M trauma Blair varus 8 cross 3 67 28 fair
SCrews
9 69/F osteoarthritis Blair valgus 18 cross 45 68 40 fair
SCrews
10 56/F trauma plating with  nonunion 8 plating 6 82 57 fair
infection
1 55/F unknown external varus 12 cross 3 69 30 good
SCrews
12 65/F paralytic cross nonunion 12 cross e 68 28 fair
Screws SCrews
13 25/M club foot Blair nonunion 20 cross 5 38 68 poor
SCrews
14 42/F unknown plating equinus 11 cross 4 86 38 excellent
screws 15 35/M paralytic  Blair
nonunion 22  Cross SCrews 9 66 32 fair
16 50/F unknown Blair nonunion 18 cross 10 78 36 good
SCrews
17 42/M unknown Blair nonunion 20 cross 4 81 45 good
SCrews
18 42/M  tuberculosis  staples nonunion 18 cross 4.5 69 62 fair
screws

*Broken screws
**Still nonunion at 18 months follow up

one case) two of three cases that were originally fixed
with screws failed due to early removal of the cast fol-
lowed by broken screws and one case that was original-
ly fused by plating had infective nonunion. Since exter-
nal fixation has been used for revision ankle arthrodesis,
and the result have not been satisfactory,®" we used
cross screws fixation in 16 of our 18 cases and all except
one case eventually achieved solid fusion. Although in
two cases the union was delayed until more than six
months postoperatively and one case could not
achieved union at final follow-up (18 months) and was
thus classified as nonunion. In the two cases of delay

union, we just kept on casting and waited for the consol-
idation of callus, which was slowly progressive in follow
up X-rays. The union rate of 93.8% (15/16) was compa-
rable to our primary ankle arthrodesis using the same
method of cross screws compression, but the fusion
time (average, 4.6 months) was longer than that of the
primary cases (average, 2.7 months).* The delay may be
due to the deterioration of soft tissue and vascular circu-
lation by repeated surgeries or the underlying neurolog-
ical disorder of the three cases with union problems (two
cases of paralytic foot and one case of unknown etiolo-
gy). In ankle arthrodesis, sometimes a bone graft is used
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to fill the bony defect between the contact surfaces at the
fusion site. If the fusion site is well prepared to have a
cancellous contact surface with good apposition, fixation
using the compression method is the key to achieving
union. No bone graft was used in this series, yet we still
obtained a high union rate. Thus, it appears that a bone
graft is not always necessary, even in revision ankle
arthrodesis.

Although malaligned fusion has a critical influence on
functional results and patients’ satisfaction with ankle
arthrodesis, no reports of revision ankle arthrodesis
have focused on malalignment and only one paper has
mentioned it. Malaligned fusion generally was found
soon after removal of the cast, as patients were dissat-
isfied with their inability to bear weight on the foot.
Malalignment causes soft tissue unbalance and has
adverse effects on the neighboring joints, which leads to
a painful hindfoot. We found that the time interval to
revision in malalignment cases (average, 13.6 months)
was shorter than that of nonunion cases (average, 21.3
months), meaning that patients with malalignment are
less able to tolerate the poor results and surgeons
maybe quicker to revise a malunion as they will not
spend time waiting to see if it improves as they may do
with a delayed union or nonunion. To avoid malaligned
union, we prefer an anterior approach, which provides
an entire view of the ankle for easy assessment of the
fusion position and preserves the fibula to prevent lat-
eral shifting, which causes a valgus hindfoot. To prevent
a varus malalignment, cutting the tibial plafond perpen-
dicular to tibial axis and cutting the talus parallel to the
plafond cut with putting the foot in functional position
are both important. Also important are the posterior
translation of the talus along with the medial wall of tib-
ial plafond, which helps to prevent coronal rotation and
to decrease the lever arm of the foot.

The AOFAS Ankle-hindfoot score of our revision ankle
arthrodesis cases was 33.4% excellent and good
results. This score was poorer than our primary ankle
arthrodesis, which was 79.5% excellent and good
results.? Ankle arthrodesis is a difficult technique in
which both achieving solid union and fusion in function-
al position are equally important, and the results are not
always satisfactory even when done well. The decision
to perform ankle arthrodesis must be thought of as the
last resort after considering other alternatives such as
cheilectomy, low tibial osteotomy, or even prosthesis
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replacement.? Because the rate of union and the preva-
lence of complication does not differ appreciably from
those of primary procedures, once a patient’s ankle has
failed to fuse after arthrodesis, revision ankle arthrode-
sis appears to be the treatment of choice.
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