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Rocker bottom deformity may occur during the conservative treatment of idiopathic
congenital clubfoot. Between 1975 and 1996, we treated 715 patients (1120 clubfeet)
conservatively. A total of 23 patients (36 feet; 3.2%) developed a rocker bottom deformity. It
is these patients that we have studied. The pathoanatomy of the rocker bottom deformity
is characterised by a plantar convexity appearing between three and six months of age with
the hindfoot equinus position remaining constant. The convexity initially involves the
medial column, radiologically identified by the talo-first metatarsal angle and secondly by
the lateral column, revealed radiologically as the calcaneo-fifth metatarsal angle. The apex
of the deformity is usually at the midtrasal with a dorsal calcaneocuboid subluxation. Ideal
management of clubfoot deformity should avoid this complication, with adequate
manipulation and splinting and early Achilles’ percutaneous tenotomy if plantar convexity
occurs.
Adequate soft-tissue release provides satisfactory correction for rocker bottom
deformity. However, this deformity requires more extensive and complex procedures than
the standard surgical treatment of clubfoot. The need for lateral radiographs to ensure that
the rocker bottom deformity is recognised early, is demonstrated.

The incidence of idiopathic congenital clubfoot varies between 0.6 and 1 per 1000
births.1-3 The initial treatment is usually conservative.4-11 Rocker bottom deformity of the
foot may be a complication of this conservative
treatment. It comprises dorsiflexion of the
forefoot without correction of hindfoot equinus, resulting in a plantar convexity with false
sagittal correction. It must be distinguished
from congenital vertical talus. Their pathophysiology is radically different but their
appearance may be similar. Careful examination of the case history allows the conditions to
be differentiated from one another. Despite
several reports of this complication,6,12,13 it has
not been the subject of a detailed analysis.
Our aim was to describe the pathoanatomy
of the rocker bottom foot deformity, to analyse
its occurrence during conservative treatment of
clubfoot in order to identify early diagnostic
indicators and to propose preventative measures and forms of corrective treatment.

Patients and Methods
We reviewed 715 patients (1120 feet) who had
been conservatively treated8 for a clubfoot
deformity between 1975 and 1996 at St. Vincent de Paul Hospital, Paris. Of these, 23
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patients (36 feet; 3.2%) developed a rocker
bottom deformity (Fig. 1) and were further
analysed.
Standard conservative treatment for clubfoot
deformity. All feet were initially treated by

manipulation, muscular stimulation of the
dorsolateral aspect of the foot, and fixation of
the foot on a rigid plastic plate fixed to the
plantar aspect of the foot with a non-elastic
strapping, followed by immobilisation in an
above-knee splint, with the knee in 90° flexion
and the ankle in a neutral position, until six
months of age.8 Between the age of six months
and one year, the patients had a below-knee
posterior splint applied during the day, and an
above-knee posterior splint during the night.
Once walking age was reached, an above-knee
splint was used only during the night.
Methods of evaluation. The severity of the foot
deformity at birth was evaluated using the
Dimeglio score14 first published in 1995. For
most patients, this score has been applied
retrospectively, using photographs taken prior
to commencing any treatment showing the
extent of the deformity in the three anatomical
planes, and with the assistance of a trained
physiotherapist.
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Fig. 1a

Fig. 1b

a) Clinical and b) radiological appearance of rocker bottom foot
deformity.
Fig. 2a

The final result was assessed using the Ghanem and
Seringe score15 which has 100 points available. As rocker
bottom deformity is a sagittal deformity the results have
focused on the sagittal plane. Dorsiflexion of the foot relative to the leg was estimated. Lateral radiographs were evaluated at the onset of treatment, and at one, four and six
months of age with the foot held with maximum correction. Once the child was walking, radiographs were
obtained in the standing position. Radiological measurements included the tibiocalcaneal, calcaneo-fifth metatarsal
and talo-first metatarsal angles (Fig. 2a). Dorsal calcaneo–
cuboid subluxation was quantified as a percentage of the
vertical displacement of the cuboid relative to its height
(Fig. 2b).
Intra- and interobserver reliability was examined by
repeating the measurements after a three-week interval.
For the first observer, the intra-observer assessment was
r = -0.81 and for the second, r = 0.79. The interobserver
reliability was also good with r = 0.76 and r = 0.77 for the
two observers respectively.
Statistical analysis. Student’s t-test was used for the comparison of differences between the angles measured. Statistical significance was set at p < 0.05. The correlation
coefficient was used to evaluate the relationship between
dorsal calcaneocuboid subluxation and plantar convexity.

Results
The mean follow-up period was 15.4 years (5 to 30), during
which time 30 feet had reached skeletal maturity defined as
more than 14 years of age for girls and 16 years for boys.
Characterisation of rocker bottom deformity. At first examination, 67% of the feet (24) were in the most severe
Dimeglio categories (Dimeglio C, 11% (four feet) and
Dimeglio D, 56% (20 feet)). There were no feet in the less
severe groups (Dimeglio A and B). The remaining 33% (12
feet) could not be classified because of a lack of clinical
information necessary for the retrospective analysis.

Fig. 2b
Lateral radiographs showing a) the measurement of the tibiocalcaneal
(Ti-C), calcaneo-fifth metatarsal (C-M5), and talo-first metatarsal (Ta-M1)
angles and b) the percentage of calcaneocuboid subluxation. In this
example it is 95%.

Evaluation of the diagnostic criteria and progression
before surgical intervention was undertaken for the
whole series. Dorsiflexion improved from a mean of -2.1˚
(SD 15.7) at birth to 6.4˚ (SD 16.8) during the three- to sixmonth follow-up period (p = 0.006). In contrast, the mean
hindfoot equinus, as measured radiologically by the tibiocalcaneal angle, did not change significantly during the
same period (p = 0.27; Table I). The difference between the
clinical estimation of dorsiflexion and the radiologicallymeasured hindfoot equinus cannot adequately be
explained. Further analysis showed that the mean
calcaneo-fifth metatarsal angle also did not change significantly during the first six months after birth (p = 0.20).
However, the talo-first metatarsal angle developed an
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Table I. Mean (SD) radiological results from birth to final follow-up

1 to 2 months old (36 feet)
3 to 6 months old (36 feet)
Pre-operative (36 feet)
Skeletal maturity (30 feet)

Dorsiflexion (˚)

Tibiocalcaneal
angle (˚)

Talo-first metatarsal Calcaneo-fifth metatarsal Calcaneocuboid
angle (˚)
angle (˚)
subluxation (%)

-2.1
6.4
2.1
7.6

87.2
87.0
95.4
89.5

-32 (16.2)
-38.6 (20.9)
-33.2 (18.5)
-1.4 (7.1)

(15.7)
(16.8)
(15.2)
(7.8)

(10.7)
(12.9)
(12.9)
(4.7)

Fig. 3a

-30.2
-31.8
-31.4
1.0

(17.1)
(15.2)
(15.6)
(5.3)

43.5 (26.3)
45.0 (21.7)
0.0

Fig. 3b

Lateral radiographs of a) a patient with a plantar convexity in the Chopart joint. The long axis of the calcaneum passes beneath the
cuboid while the long axis of the fifth metatarsal passes through it, and b) a patient with the apex of a plantar convexity in the Lisfranc
joint. The long axis of the calcaneum passes through the centre of the cuboid. In contrast, the long axis of the fifth metatarsal passes
beneath the cuboid.

Fig. 4
Radiograph of the same patient as in Figure 3a, showing a satisfactory
result at final follow-up of 14 years.

increase in convexity. Its mean value at one to two months
of age was -32˚ (SD 16.2) while at three to six months it was
-38.6˚ (SD 20.9) (p = 0.003). At that time a significant
difference between the convexity of a foot’s medial and lateral rays was observed as demonstrated by the mean talofirst metatarsal and mean talo-fifth metatarsal angles (t-test,
VOL. 90-B, No. 1, JANUARY 2008

p = 0.028), suggesting that the medial ray convexity was
increasing earlier than the lateral side. The peak of calcaneocuboid dorsal subluxation was observed during the
three- to six-month interval and the pre-operative period
(Table I). There was a correlation between the mean talofirst metatarsal angle and mean dorsal calcaneocuboidal
subluxation (r = -0.71) during the three- to six-month interval. This implies that the more the cuboid was subluxed
dorsally, the greater the plantar convexity. The apex of the
deformity was the midtarsal joint in 34 feet (Fig. 3a). Only
two feet developed a convexity located in the tarsometatarsal joint (Fig. 3b).
Treatment of rocker bottom deformity. If a rocker bottom
deformity was observed during the follow-up, an aboveknee plaster cast with equinus and plantar cavus was
applied for one month, attempting to correct the plantar
convexity and the calcaneocuboid subluxation. This
method was successful in three feet (8.3%).
The remaining 33 (91.7%) required surgical correction.
Their mean age at surgery was 12 months (5 months to 3.2
years). Correction of the hindfoot equinus was accomplished in all cases with a posterolateral release including
lengthening of tendo Achillis, posterior ankle capsulotomy,
and posterolateral release. In nine feet, this release allowed
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restoration of the normal plantar concavity as well. However, after correction of hindfoot equinus, plantar convexity and adduction deformity persisted in 24 feet (67%).
This residual deformity required a dorsomedial talonavicular release combined with anterior and posterior lengthening of the tibialis tendons. The talonavicular joint was
repositioned and stabilised with a Kirschner (K-) wire for
nine months.
A calcaneocuboid dorsal subluxation persisted in 14 feet
(38.8%). Correction was achieved with different procedures including reduction of calcaneocuboid dorsal subluxation with percutaneous or open pinning of the lateral
ray, dorsolateral calcaneocuboid capsulotomy and/or distal
intra-articular calcaneal resection.16
The final results were studied in the 30 patients who
reached skeletal maturity. The final Ghanem and Seringe
score15 was excellent in 47% (14 feet) (Fig. 4), good in 23%
(seven feet), fair in 23% (seven feet) and poor in 7% (two
feet). The correction of the characteristics of the rocker bottom deformity are shown in Table I.

a concave rigid sole during the initial treatment is important in order to respect the sagittal architecture of the foot.
Gray and Katz17 and Radler et al18 have reported that an
early percutaneous tenotomy of tendo Achillis may prevent
rocker bottom deformity. This is also proposed in the Ponseti treatment.11
When a rocker bottom deformity becomes apparent, a
below-knee plaster cast, with equinus and plantar cavus for
one month may be sufficient to correct the deformity but
had limited success in our series. Most of our patients with
rocker bottom deformity required surgical treatment,
although this varied from isolated soft-tissue release to
osseous procedures to obtain satisfactory correction. However, a rocker bottom deformity is often combined with a
three-dimensional deformity, requiring more extensive and
complex procedures. In conclusion, the ideal treatment of
rocker bottom deformity is an early radiological diagnosis
and prevention with percutaneous Achilles tendon tenotomy.

Discussion
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