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Late recurrence of idiopathic clubfoot deformity in
adults after prior successful surgery in childhood
remains a rarity and only case reports exist. No study
has yet clarified the results of triple arthrodesis in
such cases . 
Complete clinical and radiological review of
7 patients (7 feet) after a follow-up time of 43 months
following triple arthrodesis was undertaken. The
time interval between the last surgical intervention
and the triple arthrodesis averaged 27 years. The
American Orthopaedic Foot and Ankle Society
(AOFAS) score was used as an outcome measure.
Average age at time of review was 36 years (range 18-
45). All patients were examined clinically and radio-
logically.
The AOFAS-score improved from 43 points preoper-
atively to 61 points at follow-up (p = 0.004). If adjust-
ed by excluding subtalar motion, the relative score
improved by 19% (from 46% to 65% ; p = 0.0043).
Although not significantly altered (p = 0.1), pain
scores remained fair (25 points) but were improved
compared with the preoperative evaluation (13
points). Ankle motion was not changed. Although
statistically not significant, there was an increase in
degree of ankle arthritis in 67% of patients (one
patient had ankle fusion) and mid- and forefoot
degenerative changes in 57%. Hindfoot alignment
remained fair after surgical intervention.
Triple arthrodesis is a palliative means to correct
recurrent deformity in patients with idiopathic club-
foot. Despite residual symptoms and degenerative
changes at the ankle , 86% of all patients were satis-
fied with the postoperative result.
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INTRODUCTION

Conservative measures to treat clubfoot deformi-
ty in children have been proven to be very effective.
Surgery is warranted in children who do not
respond to conservative treatment. Surgical meth-
ods to correct clubfoot deformity include Achilles
tendon lengthening, capsular releases, tendon
transfers and others. Most studies investigate the
outcome after primary triple arthrodesis in children
with clubfoot deformity (16,18,23,32,37,39,43,44) or
after restoration of painful and deforming hindfoot
disorders in adults (12,41,49,52). Although some
authors report good results following hindfoot and
midfoot fusions in children, these treatment modal-
ities have recently been abandoned in this age
group. Residual or uncorrected clubfoot deformity
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remains a difficult issue. The longstanding defor-
mity may lead to irreversible degenerative changes
at the foot and ankle which can only be corrected
by means of arthrodesis. A clubfoot deformity
recurring more than ten years after successful treat-
ment in childhood, can be defined as a true recur-
rence. One may argue that there is no need for more
aggressive treatment in the absence of degenerative
changes at the mid- and hindfoot. However, the
patient needs a definitive solution and as there is
no clear explanation for the recurrence, this may
only be achieved through fusion of the subtalar,
talo-navicular and calcaneo-cuboid joints. True
recurrence of idiopathic clubfoot deformity is very
rare. A thorough review of the literature reveals
that description of treatment for late recurrence
of idiopathic clubfoot in adults exists only as case
reports (13). The question arises how to treat such
deformity in adults. This question has not yet been
answered.

The term „triple arthrodesis“ refers to the com-
bined fusion of the subtalar-, talonavicular- and
calcaneocuboid joints (3,24,31,32,34,43,54). Various
pathological entities, including rigid clubfoot
deformity, are amenable to this type of surgical
intervention. In the meantime the classic type of
“triple arthrodesis” (40) has been largely modified (2,

5,14,20,22,28,29,38,42,45-47,50). 

There is not much information obtainable about
the use of triple arthrodesis for the treatment of late
recurrent idiopathic clubfoot deformity in adults
after prior successful surgical treatment in child-
hood. 

It is the purpose of this study to evaluate the clin-
ical and radiological outcomes of patients affected
by this specific type of pathology, and treated by
triple arthrodesis. 

MATERIAL AND METHODS

Patients

Between July 1996 and November 2003, 7 consecu-
tive adult patients (7 feet) were treated for late recurrent
idiopathic clubfoot deformity. In all cases idiopathic
clubfoot deformity was indentified. Six men and one
woman participated in the present study. The average
age at operation was 36 years (range 18 to 45). All
patients had prior succesful surgical correction of their
idiopathic clubfeet in childhood, which failed over time
and became symptomatic (table I). The time interval
between the last surgical intervention and recurrence
averaged 27 years (range, 10-44). Each patient gave
informed consent and the study was approved by the
institutional board review committee.

The triple arthrodesis was performed in a standard-
ized manner. One patient had an additional ankle fusion
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Table I. — Patients demographics, time interval until recurrence, pathologies and prior clubfoot treatments (chronologically)

Patient Gender Side Age at
operation

(years)

Pathology Interval until
recurrence (years)

Previous treatments (chronologically)

1 Male Left 37 Idiopathic clubfoot 37 Casting, soft-tissue release and Achilles tendon
lengthening

2 Male Right 45 Idiopathic clubfoot 33 Casting, soft-tissue release and Achilles tendon
lengthening ; Chopart arthrodesis

3 Male Right 45 Idiopathic clubfoot 44 Casting, multiple soft-tissue releases, Achilles
tendon lengthening

4 Male Right 39 Idiopathic clubfoot 29 Casting, multiple soft-tissue releases, Achilles
tendon lengthening

5 Male Right 22 Idiopathic clubfoot 11 Casting, Achilles tendon lengthening, medial
release, dorsomedial release, Steindler procedure

6 Male Left 18 Idiopathic clubfoot 10 Casting, Achilles tendon lengthening, medial
release, dorsomedial release, Steindler procedure

7 Female Right 45 Idiopathic clubfoot 30 Casting, soft-tissue release
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due to severe osteoarthritis. All patients were reviewed
clinically and radiologically at an average follow-up of
43 months (range 24 to 88), by one observer different
from the operating surgeon. Pre- and postoperative stan-
dardized outcome measurement was performed by means
of the American Orthopaedic Foot and Ankle Society
(AOFAS)-ankle and hindfoot-score (26), excluding the
values for subtalar motion (i.e. minus 6 points). Particular
attention was paid to pain relief, stability of fused joints,
the talo-calcaneal angulation and evolution of degenera-
tive changes at the ankle- mid- and forefoot joints.

Clinical assessment

After meticulous inspection and palpation of the
whole foot, stability of the fused joints was determined.
All measurements were performed in a standardized
goniometric fashion. Motion at the ankle joint was mea-
sured with a goniometer with the foot in maximal dorsi-
flexion and plantarflexion. The axis of the calcaneus was
assessed clinically by examining the patient standing
from behind. The integrity of the subtalar arthrodesis,
Chopart fusion and the lateral ligaments was tested by
performing a forceful inversion of the hindfoot (testing
the calcaneo-fibular ligament) or a forceful traction on
the talo-calcaneal complex distally in 20° of plantar
flexion at the ankle joint (testing of anterior talo-fibular
ligament).

Radiographic assessment

Pre- and postoperative dorso-plantar and lateral
weight-bearing views of every single foot were obtained
and evaluated. The talo-first metatarsal angle was
measured on the dorso-plantar as well as in the lateral
radiograph.

Additionally, the talo-calcaneal angle was measured
in both projections. Degenerative changes at the ankle
were assessed by the method of Pell et al (35) who com-
bined the classifications of Graves et al (19) and Bauer et
al (table II). Particular attention was paid to the consol-
idation of the fused joints. All radiographic analyses
were performed by the same member of our group by
means of the digital Image Device, Picture Archiving
and Communications System (PACS-Version 3.6 SP 6 :
Image Device GmbH. Idstein, Germany).

Statistical analysis

Statistical analysis of the results was undertaken to
determine whether any of the parameters of the overall

functional outcome had changed significantly with time.
A non-parametric distribution was assumed. To evaluate
the statistical significance of differences noted between
the preoperative and postoperative values of each mea-
sured variable within each group, the nonparametric
paired t-test was used. The level of significance was set
at p � 0.05. Correlations between progression of degen-
erative changes at the ankle- mid- and forefoot joints and
overall outcome were calculated by means of the
Spearman-correlation-matrix.

RESULTS

After a mean follow-up of 43 months (range, 24-
88), 7 patients and 7 feet (4 right, 3 left) were
reviewed. The overall AOFAS-Score improved
from 43 (range 18-61) points preoperatively to 61
(range 50-67) points postoperatively (p = 0.004 ;
fig 1). The relative score, adjusted by excluding
subtalar motion (i.e. minus 6 points on the AOFAS-
score-protocol), changed by 19%, from 46% preop-
eratively to 65% postoperatively (p = 0.0043 ;
fig 1). Pain improved from 13 points (range 0-40 ;
SD ± 15) preoperatively (severe daily pain and
impairment) to 23 points (range 20-30 ; SD ± 5)
postoperatively (moderate pain ; p = 0.1 ; fig 2).
Shortening of the leg after intervention averaged
1.6 centimetres (range 0 to 3.6). There was an non-
significant loss of plantar flexion from 29° pre-
operatively to 25° postoperatively. Dorsiflexion
averaged 5° preoperatively and was unchanged
postoperatively. Three patients presented a valgus
alignement of the hindfoot of 5° at time of follow-
up. Three patients had a remaining varus malaligne-
ment of 5° and one patient had a neutral axis.
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Table II. — Modified (35) ankle arthritis classification
scheme, adapted according to Graves et al (19)

Grade Classified Radiological appearance

0 None No narrowing, no osteophytes

1 Mild > 3 mm joint space, minimal narrow-
ing of joint space if compared to con-
tralateral side, osteophytes

2 Moderate 1-3 mm joint space, moderate narrow-
ing of joint space if compared to con-
tralateral side, marked formation
of osteophytes, bone sclerosis

3 Severe Obliteration of joint space
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On clinical examination, all patients presented
preoperatively with hindfoot instability averaging a
score of 0 points (= full instability). At final follow-
up, all patients showed stable hindfoot conditions
scoring an average of 8 point according to the

AOFAS-score-system (p < 0.05). Clinically all
patients revealed completely stable situations con-
cerning the fused joints (100%).

On lateral radiographs the talo-calcaneal angle
did not change (from 4° preoperatively to 6° post-
operatively ; n.s.). Also, there was no alteration of
the talo-calcaneal angle if measured in the dorso-
plantar view. Preoperatively assessed grades of
ankle osteoarthritis (fig 3) averaged 0.8 (range 0-3 ;
SD ± 1.2) and did not increase (final value 0.8 ;
range 0-2 ; SD ± 0.6). Preoperatively one patient
presented with severe osteoarthritis at the ankle
joint, that required fusion. Four patients showed no
degeneration (66%), 1 had grade 2 osteoarthritis
(17%) and 1 grade 1 osteoarthritis (17%).
Postoperatively, of the 6 patients without fusion,
one had grade 2 osteoarthritis (17%), 3 had grade 1
osteoarthritis (50%) and 2 had no signs of degener-
ation (33%) at the ankle joint. On the contrary,
3 patients in the study group had degeneration of
the midfoot and Lisfranc joints when assessed
preoperatively, and at follow-up 4 patients out of 7
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Fig. 1. — Pre- and postoperative absolute and relative AOFAS-
scores (including their standard deviations) for the entire
series. Fig. 3. — Preoperative and postoperative changes in ankle

arthritis. At postoperative review there are more grade 1 cases
than preoperatively. The patient with fused ankle joint was
excluded. Grades were classified as shown in table II.

Fig. 2. — Pre- and postoperative pain scores (according to the
AOFAS-protocol). An improvement was observed (including
standard deviation).
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(i.e. 57%) presented with progressing osteoarthritis
at the midfoot, especially at the naviculo-
cuneiform joint. There was a strong correlation
between persisting postoperative pain and the final
AOFAS-score (r = -0.9 ; p = 0.003). Although there
was no statistically significant correlation between
the level of pain and osteoarthritis (p = 0.2) a rele-
vant relation between these parameters was
observed (r = 0.5). Hindfoot aligment was signifi-
cantly altered by surgery, i.e. from 1 point preoper-
atively to 5 points postoperatively (p = 0.001). This
corresponded to a moderate hindfoot alignement
according to the AOFAS-protocol. Walking ability
averaged 200-1000m (3 points, SD ± 1.1) at preop-
erative assessment. At time of follow-up after triple
arthrodesis, each patient was able to walk more
than 1 kilometer without any pause (5 of 5 possible
points on AOFAS score, SD ± 0.7 ; p = 0.07). Most
patients (86%) reported a high satisfaction rate
after the operation. At review, 3 patients reported
an excellent, 3 a good and 1 a poor subjective result
(scale 1-3 : 1 = not satisfied ; 2 = satisfied ; 3 =
very satisfied).

DISCUSSION

Late recurrences of clubfoot deformity after the
age of 5 years are rarities and remain issues of case
reports (13). There are many articles examining the
treatment of young adults or adolescents by means
of triple arthrodesis. Those individuals suffer either
from uncorrected clubfoot deformity, neurologic
disorders such as poliomyelitis (7) and Charcot-
Marie-Tooth (41,53), symptomatic pes planus (51) or
further pathologies. In 1964 McCauley (32) report-
ed the effectiveness of triple arthrodesis for idio-
pathic clubfoot deformity in children. Hersh and
Fuchs (23), who investigated primary triple
arthrodesis in uncorrected clubfeet presented inter-
esting results. However, until today optimal surgi-
cal management of equinovarus foot deformity
remains debated. Various surgical methods exist
in order to correct residual clubfoot deformity,
starting with tibio-calcaneal arthrodesis by means
of plates, screws and osteotomies (9,27,30,33,36),
Ilizarov ring fixators (11,15,17,37) and ending in
triple arthrodesis (1,4,10,12,14). 

As stated by Wapner (52), predictable and signif-
icant improvement in symptoms may occur after
triple arthrodesis if proper alignment is obtained.
However the resultant loss of hindfoot motion may
lead to secondary arthritis and residual discomfort
of the ankle and tarsometatarsal joints. Because
of the complications of residual deformity,
pseudarthrosis, avascular necrosis of the talus, and
ankle and midtarsal arthritis, it has been recom-
mended that it should be used only as a salvage
operation in older patients who have a painful,
fixed deformity or disabling instability refractory
to other treatment options (52). To our knowledge,
no one has ever focused on the outcome of triple
arthrodesis in adults with late recurrent idiopathic
clubfoot deformity.

The present study illustrates the unsolved diffi-
culty of late recurrent idiopathic clubfoot deformi-
ty in adults. The final AOFAS-scores were moder-
ately improved. They averaged 61 points at review
(i.e. only 65% relative score) and were comparable
to results obtained after revision surgery of failed
primary triple arthrodesis as published by Haddad
et al (21). Pain and hindfoot alignement are directly
associated with alterations of the score. The
Haddad study presented AOFAS-scores averaging
59 points on a 94 points-scale. The authors report-
ed good and satisfactory results after intervention.
Pell et al (35) reported 72 points on the AOFAS-
score after 5.7 years of follow-up in feet with neu-
romuscular imbalance. The overall satisfaction rate
averaged 8.3 points in a scale ranging from 0 (= not
satisfied) to 10 (= completely satisfied). But, of the
132 investigated feet only 5 were clubfeet with cor-
responding equinovarus deformity. Similar results
were published by Saltzman et al (41) who investi-
gated the long-term effect of triple arthrodesis in
patients with neuromuscular hindfoot disorders. In
1991 Bennet et al (6) presented a 3-year follow-up
of 22 patients with triple arthrodesis due to hind-
foot pain and/or deformity. The study included dis-
tinctive types of deformities ranging from residual
clubfoot to posttraumatic defects. Nevertheless,
18% of these patients reported an excellent, 55% a
good, 23% a moderate and 4% a poor result, when
rated in a subjective manner. Despite the fact that
pain was not completely alleviated, our study
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showed 43% excellent, 43% good and 14% poor
subjective results and were comparable to the for-
merly mentioned studies and the observations by
Graves et al (19). 

Range of motion at the ankle joint was compara-
ble to the results of the studies by Benett et al (6)

and Pell et al (35) and averaged 32° at time of fol-
low-up. 

Deterioration of adjacent joints, due to altered
load distribution, has been linked to triple arthrode-
sis (8). Wetmore and Drennan (53) investigated
patients with Charcot-Marie-Tooth disease and
confirmed an ongoing impairment of ankle joint
clearance after triple arthrodesis. They concluded
that loss of shock absorption may lead to increased
loading of the articular surfaces (53). The ankle
appears to be prone to develop symptomatic degen-
eration (25,48,52). Fifty percent of all patients in the
study by Benett et al (6) presented degeneration at
the ankle. Pell et al (35) observed degenerative pro-
gression in 54% of all patients. Graves et al (19)

reported progression of degeneration of the ankle
in 41% of all cases. So far, the present study
revealed in 67% of all patients a mild-to-moderate
evolution of degeneration at the ankle joint.
Additionally, our studygroup showed in more than
half of all patients, progression of osteoarthritis
at the naviculo-cuneiform and Lisfranc joints.
However, others have found that most patients suf-
fered from ankle arthritis rather than from mid- and
forefoot osteoarthritis. Limited motion at the mid-
and forefoot reduces harmful force transmission
which could cause early degeneration of joint car-
tilage in adjacent joints (8). While there are studies,
which report the occurrence of nonunion, this study
did not reveal any sign of nonunion at time of 
follow-up (8,23,41). In accordance to the study by
Haddad et al (21) our patient population also
showed some residual deformity. Hindfoot align-
ment was moderate at time of follow-up due to the
incapacity of restoring the talo-calcaneal angles.
This in turn was significantly influenced by
anatomical deviations, scarry tissue and shortening
of the musculo-tendinous tissues. This residual
malalignement (43% of all cases) may explain fur-
ther persisting discomfort and pain. Even so, each
patient reported unsupported ambulation and felt

subjectively stable and functional. Follow-up time
is however relatively short and a new evaluation
after several more years would be indicated.

CONCLUSIONS

Triple arthrodesis may be used as ultima ratio
(considering palliation) in the management of late
recurrence of idiopathic clubfoot deformity in
adults. Although substantial problems such as
residual pain and deformity at the hindfoot were
objectively observed, 86% of all patients reported
good-to-excellent satisfaction when compared to
their preoperative status. All patients were able to
walk without support on a stable and functional
foot. Therefore, we think that such a revision is an
acceptable solution to address the issue.
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