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Screw versus suture fixation of Mitchell’s

A PROSPECTIVE, RANDOMISED STUDY
J. D. E. Calder, J. P. Hollingdale, M. F. Pearse

From Imperial College School of Medicine and the Central Middlesex Hospital,

London, England

e studied prospectively 30 patients who had a
Mitchell’s osteotomy secured by either a suture
followed by immobilisation in a plaster boot for six
weeks, or by a cortical screw with early mobilisation.
The mean time for return to social activities after
fixation by a screw was 2.9 weeks and to work 4.9
weeks, which was significantly earlier than those who
had stabilisation by a suture (5.7 and 8.7 weeks,
respectively; p < 0.001). Use of a screw also produced
a higher degree of patient satisfaction at six weeks,
and an earlier return to wearing normal footwear. The
improvement in forefoot scores was significantly
greater after fixation by a screw at six weeks
(p = 0.036) and three months (p = 0.024). At one year,
two screws had been removed because of pain at the
site of the screw head.
Internal fixation of Mitchell’s osteotomy by a screw
allows the safe early mobilisation of patients and
reduces the time required for convalescence.
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Mitchell’s osteotomy is widely used for the correction of
moderate hallux valgus. It was originally described by Haw-
kins, Mitchell and Hedrick' who used a suture to secure the
osteotomy. Mitchell et al’ recognised that for an acceptable
anatomical result the osteotomy must be stable, and dorsal
displacement must be prevented to avoid secondary meta-
tarsalgia. They recommended that it should be protected with
tongue depressors for the first ten days after operation, fol-
lowed by a below-knee walking cast for six to eight weeks.
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The use of night splints for a further 12 weeks to avoid
pressure on the toes from the bedclothes was also suggested.

This prolonged period of immobilisation is unacceptable
for such a common procedure. A recent biomechanical
study has shown that fixation of Mitchell’s osteotomy by a
screw is four times stronger and 12 times more stable than
that with a suture.’ Using piezoelectric studies to inves-
tigate the shear forces acting across the metatarsal during
walking, it was calculated that fixation by a screw would be
strong enough to allow early weight-bearing across the
osteotomy, removing the need for cumbersome splintage
and immobilisation.

We have investigated whether use of a screw would
allow early mobilisation and a more rapid return to the
activities of daily living compared with fixation by a
suture.

Patients and Methods

After approval by the local Ethical Committee, we divided
30 patients with symptomatic hallux valgus randomly into
two groups using a closed-envelope system. One group (S)
had fixation by a screw followed by early weight-bearing in
a soft shoe. There were two men and 13 women with a
mean age of 43.7 years (19 to 68; sp, 13.7). The other
group (V) had stabilisation by a No. 1 vicryl suture fol-
lowed by non-weight-bearing in a plaster boot for six
weeks before weight-bearing was allowed. There were
three men and 12 women with a mean age of 44.3 years (21
to 67; sp, 12.4).

All procedures were identical, except for the method of
fixation, and were carried out by the same surgeon (JDFC).

The patients were assessed before operation and at six
weeks, three months, six months and one year. Clinical
evaluation was carried out by the forefoot scoring system
(FFSS) of the Mayo clinic.* The range of movement
(ROM) at the metatarsophalangeal (MTP) joint was also
assessed. By use of a questionnaire, patients were asked
how satisfied they were with the appearance after surgery
and at what stage they had been able to return to specific
activities (Table I). Radiological examination consisted of
standard anteroposterior weight-bearing films plus a 60°
internal oblique view to assess displacement of the osteot-
omy (Fig. 1).
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Table I. Details of the assessment questionnaire
Score
Patient satisfaction with appearance
Excellent
Good
Fair
Poor
Return to housework: weeks
Return to full-time employment: weeks
Clinical assessment (FFSS)
1. Pain site
Exostosis Y/N
1st MTP joint Y/N
Metatarsal heads Y/N
2. Pain
None 30
Mild - occasional but minimal 20
Moderate - significant, daily 10
Severe - almost always present 0
3. Functional restriction
None 15
Mild: some limitations 10
Moderate: no sport activities 5
Severe: major limitation 0
4. Footwear restriction
None, mild: some stylish shoes 10
Moderate: no stylish shoes 5
Severe: modified shoes 0
5. Tender, painful callus
None 10
Present 0
6. Alignment, objectionable
None, or noticeable but acceptable 5
Objectionable alignment 0
7. Stiffness
None 5
Present 0

Total score
FFSS Result (Excellent/Good/Fair/Poor)

ROM MTP Joint
Dorsiflexion (norm = 75)
Active
Passive
Plantar flexion (norm = 45)
Active
Passive

Statistical significance was evaluated by the Student’s z-
test and the level of significance was set at p <0.05. A
prospective calculation of sample size was undertaken.
With 15 patients in each group, a difference between the
two groups of 1.1 standard deviations would be detected as
significant at the 5% level with a power of 80%.

Results

All 30 patients were available for clinical and radiological
follow-up at six weeks, three months, six months and one year
(Table II). There was no statistically significant difference
between the two groups when assessed before operation.

Patient satisfaction and convalescence. At six weeks,
good or excellent results were reported by 93% of those in
group S and 73% of patients in group V. The difference was

not significant. From three months onwards, all patients in
both groups reported either good or excellent results. The
mean time before returning to light housework was 2.9
weeks (95% CI, 2.4 to 3.4) in group S and 5.7 weeks (95%
CI, 49 to 6.5) in group V (p<0.001). The mean time
before returning to full employment or normal housework
or gardening activities was 4.9 weeks (95% CI, 4.2 to 5.6)
in group S and 8.7 weeks (95% CI, 7.7 to 9.7) in group V
(p <0.001).

Functional assessment. There was no difference in the pain
scores between the two groups at any stage of follow-up.
The mean functional scores were significantly different at
six weeks (p=0.025) and at three months (p = 0.006).
There was also increased stiffness at the MTP joint in group
V when compared with group S at six weeks (p = 0.048)
and at three months (p = 0.032). No difference in either the
functional scores or joint stiffness could be shown beyond
three months. At one year there was no difference in the
overall active or passive movement at the MTP joint.

The mean total FFSS for groups S and V, respectively,

was 55.3 and 43.0 at six weeks (p=0.04) and 65.7 and
58.0 at three months (p = 0.02). No statistically significant
difference in total scores could be demonstrated between
the two groups beyond three months.
Radiological assessment. The results of the radiological
assessments are shown in Table III. Preoperatively, group S
patients had a mean hallux valgus angle of 26.5° (sp, 3.8)
and a mean angle of metatarsus primus varus of 14.0° (sp,
2.4). Group-V patients had a mean hallux valgus angle of
29.8° (sp, 5.5) and a mean angle of metatarsus primus
varus of 14.1° (sp, 1.4).

Six weeks after operation, the mean hallux valgus angle
was 10.4° (sp, 3.5) in group S and 9.0° (sp, 6.1) in group V.
The mean intermetatarsal angle was 7.7° in both groups
(sp, 2.9 in group S and sp, 1.8 in group V). The mean
shortening of the first metatarsal at six weeks was 4.3 mm
(sp, 2.2) in group V and 3.3 mm (sp, 4.1) in group S, with
no statistically significant difference between the two.

No displacement of the osteotomy was seen in either

group and no significant change was shown in the hallux
valgus or intermetatarsal angles from six weeks to one year
after operation.
Complications. Two patients in group S (13%) had devel-
oped pain at the site of the screw head when seen after six
months. Both screws were removed under local anaesthesia
after which the patients were free from symptoms. Three
patients (10%), one in group V and two in group S, had
inflammation around the wound and were given a two-
week course of antibiotics. All three suspected superficial
wound infections settled quickly and remained quiescent.
There was no deep infection.

Discussion

Mitchell’s osteotomy is a popular procedure for the correc-
tion of mild to moderate hallux valgus. Various operative
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Table II.  The results (mean + sp) of surgery for the 15 patients in group
V (vicryl-fixation) and the 15 in group S (screw fixation)

Anteroposterior (a) and lateral (b)
weight-bearing radiographs after one
year showing union of the osteotomy
and internal fixation by a screw.

Fig. 1b

Table III. Mean (+ sp) radiological assessment for the 15 patients in
group V (vicryl-fixation) and the 15 in group S (screw fixation)

Vicryl Screw Vicryl Screw

Outcome variable fixation fixation p value  Outcome variable fixation fixation p value
Return to social activities in weeks 5.7 + 1.67 2.9 + 0.88 <0.001 Hallux valgus angle in degrees
Return to work in weeks 87191 49=x146 <0.001 Preoperation 298 +55 265+38 0.07
Pain score 0 to 30 6 weeks 9.0 £ 6.1 104 £ 3.5 0.45
(30 = pain free) 3 months 9.8 £5.3 105 £ 35 0.69

6 weeks 187+99 213+52 0363 ? months 10.9 = 6.0 11.2 £ 3.5 0.85

3 months 253+52 253+64 - year 108+59 12038 073

6 months 240+63 26749 0.207 Intermetatarsal angle in degrees

1 year 26.7+49 267+49 - Preoperation 141+14 140+24 0.21

i 6 weeks 7.7 +1.8 7.7+29 -

?;[T:Pn?fstt‘i‘fefisegs)m > 3 months $1+19 89:38 053

6 weeks 27£26 43+18 0048 6 months 84+21 9536 033

3 months 37423 50+00 0032 1 year 9.1 +£23 10.7 £ 3.6 0.45

6 months 5.0+0.0 5000 - Shortening in mm

1 year 5.0+ 0.0 5000 - 6 weeks 43+22 33+4.1 0.13
Function score 0 to 15 3 months 50+2.6 39+35 0.10

_ . 6 months 52+26 44 +£43 0.14

(15 = normal function)

6 weeks 47 + 44 80+32 0025 1 year 55+23 44 +34 0.24

3 months 7737 11.3+3.0 0.006

6 months 127 +26 13.0+x32 0.754

1 year 139+23 150+18 0245 clinical studies which investigate different methods of
Total FESS (0 to 75)* fixation.

6 weeks 43.0+195 553+95 0036 Our study was supported by biomechanical data and has

3 months 8092 65.7+84  0.024 shown that fixation of the osteotomy by a screw provid

6 months 66.0+9.1 680=82 0532 y oy provides

1 year 689 +78 69.0+66 0952 stability, and is strong enough to allow early mobilisation.

* 70 to 75, excellent; 60 to 70, good; 50 to 60, fair; <50, poor

techniques have been described in an attempt to reduce the
period of immobilisation required after stabilisation of the
osteotomy with a suture,”” but there are few comparative
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We have demonstrated significant reduction in the time
taken to return to social and working activities. All our
patients were satisfied with the result and all the osteoto-
mies united.

Stiffness at the MTP joint is recognised as a common
problem after distal metatarsal osteotomy and correlates well
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with the result of surgery.z’8 It has been avoided in the group
with fixation by a screw, presumably because of the early
encouragement to mobilise. There were no significant differ-
ences in the radiological or clinical measurements between
the two groups of patients three months after operation.

The need for removal of the screw because of localised
pain and tenderness may have been due to inadequate
counter-sinking of the head. Fixation of the Mitchell’s
osteotomy by a screw, combined with early mobilisation,
relies on good quality of bone for secure fixation. This
procedure is suitable for young patients who wish to mobil-
ise early and return to social activities or work soon after
surgery. The patients should be informed that up to 15% of
screws may need to be removed under local anaesthesia by
six months.
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Department of Medical Statistics and Evaluation, Imperial College School
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