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ORIGINAL STUDY

Calcaneocuboid distraction arthrodesis with allogenic bone grafting
for correction of pes planovalgus

Natalia GuTtTECK, Susanne LEBeK, David WoHLRAB, Karl-Stefan DELANK, Alexander ZEH

From Martin Luther University, Halle Wittenberg, Germany

Calcaneocuboid distraction arthrodesis is regarded
as an excellent and reliable surgical procedure for
correction of pes planovalgus. Despite a potentially
high complication rate, the use of an autologous iliac
crest graft is regarded as the method of choice. In a
prospective trial the results in 12 feet after calcaneo-
cuboid distraction arthrodesis for pes planovalgus
correction with allogenic bone graft were investigated.
The mean age was 64 (52-81) years. An angle-stable
plate was generally used for fixation of the arthro-
desis. Successful bone healing was diagnosed clinical-
ly if local pain was absent during weight bearing,
forefoot manipulation and palpation. The AOFAS
score improved from 58.9 (+ 6) points preoperatively
to 89.8 (x 6,3) points 12 months postoperatively and
the Visual Analogue Pain Scale (VAS) from 5.1 (= 1,4)
to 0.7 (= 1) 12 months postoperatively.

On radiological analysis, the lateral and dorsoplantar
talometatarsal axis, hindfoot axis, the navicular floor
distance and talonavicular coverage angle improved
considerably. Bone fusion was observed in 11 of
12 cases postoperatively.

In conclusion, the use of an allogenic graft for calca-
neocuboid distraction arthrodesis did not result in a
higher pseudarthrosis rate compared with results
reported after use of an autologous iliac crest graft.
Fixation with an angle-stable plate is recommended.

Keywords : pes planovalgus ; allogenic bone graft;
hindfoot deformity ; tibialis posterior tendon dysfunc-
tion.
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INTRODUCTION

Various surgical techniques have been described
for correction of pes planovalgus (4,13,16,23). It was
shown that soft tissue surgery alone leads to unsat-
isfactory results (6,11). Triple arthrodesis is seen as
an effective salvage procedure. However, it should
be avoided to maintain normal biomechanics of the
hindfoot (8). Therefore, surgical procedures are pre-
ferred, that are not associated with complete fusion
of the hindfoot. Lengthening of the lateral column
by a calcaneocuboidal distraction arthrodesis is an
established method for correction of a pes planoval-
gus in particular if there is an additional abduction
deformity of the forefoot. The question whether an
autograft or an allograft should be used remains
open. A nonunion rate up to 30% has been reported
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after a calcaneocuboid distraction arthrodesis with
an autograft (9,23). In contrast Dolan et al found a
faster osseous integration of an allograft in Evans
osteotomy (5). There are only a few reports about
comparative results regarding the use of allogenic
or autologous bone for lateral column lengthening.
Grier et al observed a pseudarthrosis rate under 6%
with allograft compared with 30% with autograft (9).

Distraction arthrodesis with autologous bone tak-
en from the iliac crest is a challenging procedure :
besides donor site morbidity, a complication rates
from 0.5 to 63% have been reported. The convales-
cence takes longer (14,20). Severe complications
have been reported, such as pelvic factures, injuries
of the iliosacral joint, nerve and vascular injuries
and deep wound infections, besides less severe
complications like persisting pain, local hypaesthe-
sia, superficial wound infection, wound healing dis-
turbances, haematomas and keloid formation (74,20).

The use of processed allografts presents several
advantages : their availability irrespective of the
anatomic situation and bone quality, absence of do-
nor site complications. In a prospective trial the re-
sults after calcaneocuboid distraction arthrodesis
for correction of pes planovalgus by means of an
allograft were analyzed.

MATERIAL AND METHODS

In a prospective study, the results after a calcaneocu-
boid arthrodesis for pes planovalgus correction (stage 2b-
4) in 12 (8 women, 4 men) consecutive patients were
analyzed. The mean age was 64 (52-81) years. The defor-
mity was associated with long-standing tibialis posterior
tendon insufficiency. Forefoot abduction was present in
all cases. Two patients smoked and two other patients
had diabetes. No patient had systemic rheumatoid dis-
ease.

Femoral heads harvested during total hip arthroplas-
ties which were processed using the Marburg Bone Bank
System by thermal disinfection (Telos, Marburg, Ger-
many) were used for graft preparation (7). A trapezoid
wedge harvested from the head-neck junction was insert-
ed in press fit manner after cartilage removal and distrac-
tion of the calcaneocuboidal joint (Fig. 2). The graft was
placed with its cortical bone side laterally (Fig. 3). The
mean graft size was 11.9 mm (10-18 mm). The calcaneo-
cuboid contact surfaces were repeatedly drilled to en-
hance angiogenesis. Correct alignment of the talonavicu-

Acta Orthopeedica Belgica, Vol. 79 - 5 - 2013

lar joint was assessed by fluoroscopy. The preparation
and placement of the graft were evaluated as correct if
motion of the graft or opening of the arthrodesis were
absent during inversion and eversion of the foot.

An angle-stable plate was used in most patients for
fixation of the arthrodesis (Fa. Intercus GmbH, Bad
Blabkenburg, Germany) (Fig. 1, 2). A lag screw was
used in two patients. K-wire was used in one patient. A
calcaneocuboid distraction arthrodesis without any fur-
ther procedure was performed in three cases. Talonavicu-
lar fusion as additional surgical procedure was performed
in three patients, transfer of the flexor digitorum longus
tendon transfer in four, navicular-cuneiform fusion in
one and tarsometatarsal I fusion in one. All patients were
treated in a lower leg plaster cast and mobilised with
floor contact for 8 weeks.

Clinical and radiological assessments were performed
preoperatively, 8 weeks and one year postoperatively. A
long hindfoot view as well as weight bearing dorsoplan-
tar and lateral radiographs were taken (17).

The lateral talometatarsal axis and the navicular floor
distance were measured in lateral radiographs and the
dorsoplantar talometatarsal axis and talonavicular cover-
age angle were assessed in dorsoplantar radiographs.
Radiographic assessement was performed using the digital
measuring system PACS (Picture Archiving and Com-
munication System). Visual analogue pain scale (VAS)
and the Hindfoot AOFAS (American Orthopaedic Foot
and Ankle Society) score were assessed preoperatively
and one year postoperatively. Successful bone healing
was diagnosed clinically if local pain was absent during
weight bearing, forefoot manipulation and palpation.

Healing of the arthrodesis was assessed according to
the criteria of Rush et al (19). Failed bone healing was
determined with apparent lucency lines and increasing
gap as well as increasing sclerosis lines, absent trabecular
bone bridges and breakage of the osteosynthesis materi-
al. Blurred bony boundaries of the osteotomy, presence
of trabecular bone bridges and intact material were signs
of successful bone healing.

RESULTS

The AOFAS score improved from 58.9 (+6)
points preoperatively to 89.8 (+6,3) points
12 months postoperatively. The VAS improved
from an average value of 5.1 (x1.4) to 0.7 (= 1)
12 months postoperatively. In accordance to the ra-
diological and clinical definitions for a successful
bone healing an osseous fusion of the allograft was
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Fig. 1. — ab) Dorsoplantar and lateral weight bearing radiographs show a pes planovalgus deformity ; ¢, d) Reconstruction of the pes
planovalgus by calcaneocuboid distraction arthrodesis with allogenic bone grafting (one year postoperatively).

observed in 11 of 12 cases on average 10 weeks
postoperatively.

The lateral and dorsoplantar talometatarsal axis
were corrected to normal values postoperatively.
The navicular floor distance and talonavicular cov-
erage angle improved considerably (Table I). The
hindfoot axis decreased significantly from 8.4°
(£ 1.4°) to 4.3° (+ 1.4°) valgus on average.

In one case hypaesthesia of the lateral foot was
observed without clinical consequence. There was
one nonunion with loss of the correction and the
need for reoperation. In this patient, a transfer of the
flexor digitorum longus tendon and fixation with a
lag screw was performed. The revision surgery in-
cluded a talonavicular arthrodesis and a calcaneocu-
boid distraction rearthrodesis with an angle stable
plate. The patient died unfortunately during the as-
sessment time.

DISCUSSION

Lengthening of the lateral column of the foot is
regarded as an excellent option for pes planovalgus
correction (22-24). Interposition of an iliac crest bone
graft is usual. Harvesting this bone graft may be
associated with a considerable complication rate (14,
20).

In this study an allogenic graft was prepared from
harvested femoral heads, which were processed by
the Lobator™ technique (Telos GmbH, Marburg,
Germany). This processing technique does not sig-
nificantly affect the mechanical stability and was
proven to allow for a more reliable osseous integra-
tion compared with autoclaved bone graft (72).
Furthermore it was shown that the osteoinductive
and osteoconductive properties are preserved (7).
The effect of the processing technique on the osteo-
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Fig. 2. — a) Intraoperative site after preparation and distraction of the calcaneocuboid joint ; b) customised allogenic bone graft

inductive and biomechanical quality of bone grafts
has been described previously (1,3,7,21).

The highest biocompatibility is postulated for au-
tologous bone grafts (1,7). However, the availability
and quality of autologous bone grafts may be limit-
ed because of osteoporosis. In addition the high
complication rate has to be considered as a real dis-
advantage (14,20).

There are few reports on the use of allogenic
bone grafts for lateral column lengthening. Grier et
al showed in their retrospective study a significantly
lower rate of nonunion after calcaneocuboid distac-
tion arthrodesis using an allogenic bone graft com-
pared with an iliac crest bone graft in combination
with platelet rich plasma (9). The authors concluded
to a relative advantage for using an allogenic graft
for lateral column lengthening.

In contrast Grunander and Thodarson observed
nonunions in 7 of 16 cases after calcaneocuboid ar-
throdesis with an allogenic femoral head bone graft.
The high pseudarthrosis rate was explained by the
insufficient rigidity of the fixation with a tubular
plate. Therefore, the use of an angle stable plate,
which avoids the collapse of the allogenic bone
graft was recommended (10).

The higher nonunion rate after calcaneocuboidal
arthrodesis in contrast to Evans osteotomy was
already reported (23). Toolan et al showed the
superiority of an angle stable plate compared with a
two-screw osteosynthesis (23). The results of other
studies also underline the advantages of the use of
an angle stable plate. Thomas et al observed two
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nonunions in 17 patients after calcaneocuboid dis-
traction arthrodesis with iliac crest bone grafts in
combination with an angle-stable plate (22). In a
similar study Bolt et al found three nonunions
among 25 calcaneocuboid distraction arthrodeses
with an angle-stable plate (2).

Considering these results the high rate of suc-
cessful bone healing in the present study is ex-
plained by the press fit implantation of the allogenic
bone graft and the use of an angle stable plate. By
experience, the allogenic bone graft from the head-
neck junction of the femoral head shows a higher
mechanical stability compared with an autologous
iliac crest bone graft. This bone graft is character-
ized by strong and thick cortical bone, which offers
the possibility for a press fit implantation without
destruction of the graft.

Additionally, it has been shown that an angle-
stable plate offers advantages regarding fixation (22-
24).

The present study has several limitations. Com-
puted tomography (CT) is regarded as the method
of choice to diagnose a successful bone healing (15).
However, considering a full weight bearing without
pain, a radiological conspicuous bone healing and
the lack of a clinical sign of pseudarthrosis follow-
ing the criteria of this study we saw no indication to
perform a CT scan which is associated with a high
radiation. A further limitation of the study may be
seen in the number of additional corrective forefoot
surgeries which were performed to address individ-
ual clinical features.
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Table I. — Radiological measurement of the dorsoplantar and lateral radiographs
preoperatively and one year postoperatively

In conclusion, the use of an allogenic bone graft
from the head-neck junction of the femoral head for
a calcaneocuboid distraction arthrodesis does not
result in a higher nonunion rate compared with the
use of an autologous iliac crest graft. It also avoids
any donor site morbidity. The use of an angle stable
plate for fixation is recommended.
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