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     ABSTRACT: We reviewed the long-term results of the Dillwyn

Evans procedure for club foot in 60 feet of 45 patients with an average age

of 29 years, using four different scoring systems. The results at 12 to 38

years were compared with those of an earlier study of the same group of

patients.

     Function was satisfactory in 68% of feet; 90% of the patients were

able to perform all desired activities. Mild residual deformity was

compatible with satisfactory function, and poor function was related to

ankle and subtalar stiffness. Our results suggest that this procedure has a

low rate of deterioration and degenerative change with time.

                                                       END OF ABSTRACT

     In 1961 Dillwyn Evans described the treatment of relapsed club foot by

posteromedial release with wedge resection and fusion of the calcaneocuboid

joint. This shortens the lateral column of the foot and allows the

mobilised navicular to be reduced on to the head of the talus (Evans 1961;

Tayton and Thompson 1979).

     Tayton and Thompson (1979) reviewed 84 patients (118 feet) from

Evans's early series. Their average age was 17 years at a mean follow-up of

10.7 years. The results were assessed by their own functional scoring

system and by the methods of Wynne-Davies (1964) and Main et al (1977),

which recorded clinical examination, deformity and range of motion. Tayton

and Thompson found satisfactory results in 56% to 85% of feet depending

on the scoring system used.

     Addison, Fixsen and Lloyd-Roberts (1983) reviewed 45 feet in patients

with an average age of 16.5 years and a mean follow-up of nine years nine

months. The scoring system, which assessed mainly function, showed a

satisfactory result in 30 feet.

     We have reviewed a sample of the patients reported by Tayton and

Thompson (1979), with the aims of establishing whether late deterioration

occurs and identifying factors which may affect the long-term outcome.

                        Patients and Methods

     Of the 118 feet reviewed by Tayton and Thompson (1979) after an Evans

procedure for idiopathic club foot, we were able to assess 60 feet in 45

patients (51%). This represents 27% of the total number who had this

operation under Evans's care in Cardiff.

     All these patients had been treated from birth by intermittent

manipulation and casting for an average of 2.5 years, and 12 had had

previous surgery. The average age at our review was 29 years (21 to 44),

with a mean follow-up of 23 years (12 to 38). There were 27 men and 18

women; 30 had unilateral club foot and 15 bilateral. The average age at the

time of operation was six years (3 to 15).

     We assessed the patients by questioning, clinical examination and

radiographs, grading the feet functionally and clinically using scoring

systems reported in previous reviews (Wynne-Davies 1964; Main et al 1977;

Tayton and Thompson 1979; Addison et al 1983).

     We performed radiography on both feet in all patients except two, one

of whom was pregnant. Lateral radiographs were taken with the foot in a

standard position as close as possible to plantigrade and with the X-ray

beam at 90 degrees to the hindfoot. Anteroposterior radiographs were taken

as described by Beatson and Pearson (1966).

                             Results

     Seven feet in four patients (11.5%) had undergone triple fusion at

skeletal maturity for residual deformity: these were regarded as failures

of the Evans procedure and graded as poor results. Fourteen of the

remaining 53 feet reviewed had had some surgery before the Evans procedure:

this was a percutaneous elongation of the tendo Achillis (ETA) in eight

feet and an ETA with tibialis anterior transfer in two. The other four feet

had required a repeat Evans procedure, because of technical errors at the

first operation. 

Comparison of results

     Table I compares the results of our study with those of Tayton and

Thompson (1979). The results of Addison et al (1983) for feet treated by

the Evans procedure in London were similar to ours using their scoring

system, with 67% satisfactory and 33% poor. 

_____________________________________________

Table I.

The percentage results in our 1991 review and

Tayton and Thompson's 1979 review using the

same three scoring methods

_____________________________________________

              Scoring system

              _______________________________

Grade         Wynne-Davies   Main      Tayton

_____________________________________________

Satisfactory

  1991        82             60        68

  1979        85             56        78

Poor

  1991        18             40        32

  1979        15             44        22

_____________________________________________

Deformity.

     The major deformities and associated functional results are shown in

Table II. Few of the feet looked absolutely normal: most were small with a

broad forefoot, and 50% had a widened heel. The incidence of residual

equinus and varus deformities was low (Table II); these feet had mild

deformities and were functionally good. The two feet with significant

forefoot supination and an elevated first metatarsal head were functionally

poor, because the patients walked on the lateral border of the foot, and

had pressure symptoms and increased shoe wear.

__________________________________________________________________________

Table II.

The number and percentage of cases of major residual deformity and

their functional results

__________________________________________________________________________

Deformity                              Number    Per cent  Function 

__________________________________________________________________________

Mild equinus                           2         4         Satisfactory 

Mild equinovarus                       2         4         Satisfactory 

Heel varus with severe forefoot

  supination and metatarsus elevatus   2         4         Poor 

Severe planovalgus                     1         2         Poor 

Mild pes planus without heel valgus    3         6         Satisfactory

__________________________________________________________________________

     One foot with a planovalgus deformity had been overcorrected and was

functionally poor, but the three feet with planus deformity due to

pronation of the forefoot without associated heel valgus were functionally

good. Of the patients with unilateral club foot, 38% complained about the

discrepancy in the size of their feet. The average difference in foot

length was 16 mm and the average difference in width 7.5 mm. Thinness of

the calf was a frequent complaint, mentioned spontaneously by 42% of the

patients. The average difference in calf girth in unilateral cases was

48 mm, which compares favourably with the findings of Wynne-Davies (1964)

after simple elongation of the tendo Achillis.

     Clinical metatarsus adductus was present in 12 of the 53 feet (23%)

but the deformity was always mild. A slight plantaris deformity was seen in

six feet (11%). Both were compatible with good functional results. We

found no correlation between previous operative procedures and residual

deformity. 

Function.

     The functional limitations of the patients in this study are outlined

in Table III. Function was marginally worse in females, with satisfactory

results in 64% compared with 71% in males. An acceptable functional result

was associated with the ability to dorsiflex the foot beyond the

plantigrade position and with a good range of plantar flexion, as reported

by Laaveg and Ponsetti (1980).

__________________________________________________________________________

Table III.

The number and percentage of functional abnormalities. Four patients

(seven feet) had triple fusion and are excluded, except for footwear

__________________________________________________________________________

Variable           Level                         Number    Per cent 

__________________________________________________________________________

Pain               Occasional, mild              16        30

(53 feet)          Daily, limiting activity       4         8

Activity*          Sport, heavy work             20        49

(41 feet)          All desired activities        17        41

                   Decreased                      3         7

                   Disabled                       1         2

Ankle movement     >45 degrees                    8        15

(53 feet)          20 degrees to 45 degrees      36        68

                   <20 degrees                    9        17

Subtalar movement  Normal                         3         6

(53 feet)          Slightly decreased            15        28

                   Grossly decreased             19        36

                   Ankylosed                     16        30

Footwear           Normal                        34        75

(45 feet)          Different sizes                4         9

                   Trainers or surgical shoes     7        16

__________________________________________________________________________

* excluding four patients with triple fusion 

__________________________________________________________________________

     Ankle and subtalar stiffness was common: only 15% of ankles and 6%

of subtalar joints had normal ranges of movement, but there had been little

change in the 12 years since Tayton and Thompson's review. Gross stiffness

or ankylosis of the subtalar joint was associated with a poor functional

result: ten of the 12 feet with poor function had stiff subtalar joints.

Many feet with a reduced range of subtalar movement, however, had good

functional results.

     Six of the 53 feet (11%) had increased pain and worse function since

the earlier review. The average age of these patients was no different from

that of the others. Three patients (five feet) were dissatisfied with their

results. Four of these feet were graded as functionally poor.

     A good functional result correlated well with patient satisfaction,

residual deformity being less important. Patients were happy to live with

mild deformity provided that the foot was not painful during activity.

Radiography.

     We can confirm the views of other authors (Evans 1961; Abrams 1969;

Tayton and Thompson 1979; Addison et al 1983) that the bony anatomy, and in

particular the talonavicular relationship, does not deteriorate after the

Dillwyn Evans procedure. Table IV shows the position of the navicular in 50

feet; it was perfectly reduced on the talus in 36 (72%). There was gross

medial displacement of the navicular in two feet, associated with poor

function. Minimal displacement of the navicular medially, laterally or

superiorly did not affect function or cause clinical deformity. Wedging of

the navicular was seen in 11 of the 14 feet which had been imperfectly

reduced, presumably due to moulding in its displaced position. This did not

appear to affect the rating of the foot or cause degenerative change.

______________________________________________

Table IV.

The radiographic position of the navicular in

relation to the head of the talus in 50 feet

______________________________________________

Position of navicular        Number    Percent

______________________________________________

Anatomical                   36        72

Displaced severe medial       2         4

Mild medial                   5        10

Lateral                       1         2

Superior                      6        12

______________________________________________

     The incidence of osteoarthritis was low: only four feet (8%) showed

such radiographic changes. Three showed osteophytes around the

talonavicular joint but had good function, while one had degenerative

changes at the ankle and poor function. Five feet showed radiographic

evidence of subtalar fusion: three of these had poor function, and review

of previous radiographs confirmed that the fusion was long-standing and

probably secondary to damage during manipulation or at operation, rather

than to recent degenerative change.

     Radiographic evidence of calcaneocuboid fusion was present in 84% of

the feet, but the absence of bony fusion did not affect function and was

not related to the age at which the operation had been performed. It has

been suggested that there is a fibrous ankylosis in most cases (Carroll

1990), but our results refute this.

     The talocalcaneal angles and index of the operated feet are shown in

Table V, compared with those in the `normal' foot of unilateral cases. The

median talocalcaneal index (Beatson and Pearson 1966) was 45 degrees (20

degrees to 70 degrees) in the treated feet, and 60 degrees (50 degrees to

80 degrees) in the control feet. This difference was significant (p <

0.001, Mann-Whitney non-parametric test). Beatson and Pearson (1966)

considered that a talocalcaneal index of over 40 degrees represented

adequate correction, and 74% of our radiographs (35 of 47) showed at least

this correction.

______________________________________________________

Table V.

The median and range of talocalcaneal angles and

talocalcaneal indices of treated feet and controls

in degrees 

______________________________________________________

                   Dillwyn Evans       Control

Talocalcaneal      (n=47)              (n=23)

______________________________________________________

Anteroposterior    25 (0 to 35)        25 (15 to 35) 

angle

Lateral angle      20 (5 to 40)*       30 (15 to 55)* 

Index              45 (20 to 70)*      60 (50 to 80)* 

______________________________________________________

* differences significant at p < 0.001 (Mann-Whitney

  non-parametric test)

______________________________________________________

                             Discussion

     We experienced the usual problem of long-term reviews, that of patient

dropout, but were able to assess 51% of those seen 12 years earlier by

Tayton and Thompson (1979). Unfortunately, their documentation was not

available to us, and direct comparison of each patient was therefore not

possible. We tried to minimise the problem of inter-observer error by using

the same methods and scoring systems. We believe that we have been able to

make a valid comparison.

     One of the criticisms of the Dillwyn Evans procedure is that growth

arrest of the lateral column creates a small foot. The size of the feet in

our cases, 16 mm loss of length, compares favourably, however, with the

findings of Wynne-Davies (1964) and Laaveg and Ponsetti (1980) for

conservatively treated feet suggesting that there is no difference between

the procedures in this respect.

     Overcorrection into valgus may occur if too thick a wedge is excised

from the calcaneocuboid joint. Only a narrow wedge should be removed; often

less than that anticipated. We do not agree with Tachdjian (1990) that the

Evans procedure before the age of eight years carries a major hazard of

overcorrection into valgus; most of our patients were under eight years of

age at operation, but there was overcorrection in only one foot.

     The main difference after 12 years is the decrease in satisfactory

functional results, from 78% to 68%, but this may be partially

explained by the proportionate increase in female patients (26% to

40%), since women were found to have poorer functional results than men.

     We further analysed the three patients (two female) whose six feet

(11%) had deteriorated. Their average age was not significantly different

from that of the whole group. All three had had problems for many years;

the further deterioration was a continuation of this trend rather than a

new occurrence. This suggests that it is not time alone which is

responsible for the deterioration.

     Most authors now agree that early soft-tissue release is the treatment

of choice, and therefore management for long periods by manipulation and

casting, as used by Evans, would not now be followed. Our results are very

similar to those of Addison et al (1983). Most of the feet in their study

had had previous soft-tissue operations which suggests that such surgery

does not influence the long-term prognosis of the Dillwyn Evans operation,

and that it may be used as a salvage procedure. At present, the most common

indication is a relapsed club foot over the age of four years. If, during a

medial release operation, an attempt at reduction of the navicular causes

the talonavicular joint to open like a book, then wedge resection of the

lateral column and calcaneocuboid fusion should be considered.

     Our results suggest that there is a low rate of deterioration and

degenerative change after the Dillwyn Evans procedure, but that ankle or

subtalar stiffness is associated with poor function. In older patients it

is important that a scoring system for pain and function is used, since

these matter much more to the patient than mild residual deformity.
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