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Abstract

Background Hallux valgus is a common disorder affect-

ing mostly women population. Distal soft tissue procedure

in the treatment of hallux valgus is one of the main oper-

ative techniques described. The aim of this study is to

evaluate the outcomes of McBride’s distal soft tissue pro-

cedure in hallux valgus cases.

Materials and methods This study includes 30 patients

(27 women) having 31 hallux valgus, who were treated

between 1999 and 2004. Modified McBride’s distal soft

tissue procedure was carried out in all cases. Pain status of

the cases was recorded by using VAS, clinical assessment

described by Bonney and Macnab, and American Ortho-

paedic Foot and Ankle Society’s (AOFAS) score at the last

follow up.

Results The mean hallux valgus and intermetatarsal

angles decreased from 31.4� and 13.8� to 13.5� and 10.5�,
respectively, with an average follow-up period of

54.4 months. AOFAS’s score displayed significant

improvement from 57 to 87. The mean VAS showed a

significant decrease from 8.75 preoperatively to 2.1 at the

last follow-up. According to Bonney and Macnab criteria,

only one case was accepted as poor result due to 5� hallux

varus.

Conclusions McBride’s distal soft tissue procedure yields

high rate of satisfaction for mild to moderate hallux valgus

with no bony complications related to osteotomy.

Keywords Hallux valgus � Treatment �
Soft tissue procedure � Osteotomy

Introduction

Hallux valgus, complex deformity of the first ray and

representing pain, is a common problem especially in

women who wear esthetically well shoes but not com-

fortable [1]. It has some features including lateral deviation

of great toe and medial deviation of first metatarsal [2].

There were many operative procedures described for the

treatment of hallux valgus including distal soft tissue pro-

cedures (DSTPs), osteotomies through basis or head of first

metatarsal and proximal phalanx, arthrodesis of the meta-

tarsocuneiform joint or metatarsophalangeal (MP) joint,

excisional arthroplasty, and combined surgeries of osteot-

omy and DSTPs [3–8]. The main purposes of these

procedures are to decrease the pain while maintaining the

range of first MP joint and to correct the deformity.

The selection of surgery depends on some features of

radiological findings of hallux valgus. The angles of hallux

valgus or MP joint and intermetatarsal space, congruency

of first MP joint and the degree of arthritis are the main

factors used while deciding the operative procedure [9].

DSTPs, one of these alternatives, had been recommended

by many authors for mild-to-moderate hallux valgus, as

hallux valgus angle (HVA) was less than 30� and inter-

metatarsal angle (IMA) was less than 15� [9]. The aim of

our study was to evaluate the clinical and radiological

results of patients treated by DSTPs retrospectively.

C. Kayali � H. Agus � O. Hancerli

2nd Clinic of Orthopaedics and Traumatology,

Tepecik Education and Research Hospital, Izmir, Turkey

H. Ozturk � T. Altay

1st Clinic of Orthopaedics and Traumatology,

Tepecik Education and Research Hospital, Izmir, Turkey

C. Kayali (&)

6445 sokak No: 10 D: 4, 35550 Karşıyaka, Izmir, Turkey
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Materials and methods

This retrospective study included 31 feet of the 30 patients

(27 women, 3 men) treated between 1999 and 2004 with an

average age of 44.7 (17–63) years. Nineteen cases were on

the right side, ten were on the left side and 1 case was

bilateral. All the patients had been treated by conservative

means before the decision of surgery. The mean preoper-

ative sustaining period of complaints was 7.5 years. All the

cases had pain during standing and walking especially over

the first MP joint. The informed consent was obtained from

all the patients in the form of a consent form and this form

was taken from all patients after description of the

procedure.

Technique: All the operations were carried out in supin

position under spinal or general anesthesia using pneumatic

tourniquet. A longitudinal incision was focused on the

medial eminence of the first MP joint. The joint capsule

was dissected while preserving dorsal and plantar digital

nerves. A Y-shaped capsulotomy was performed to expose

the medial eminence. The medial eminence was resected

using osteotomes parallel to medial diaphyseal cortex.

Then 3 cm longitudinal incision was performed over the

dorsal aspect of the first intermetatarsal space to expose the

conjoined adductor tendon. The tendon was dissected from

the lateral sesamoid and base of the proximal phalanx. The

lateral sesamoid was freed from all soft tissue attachments

and the transverse intermetatarsal ligament was released.

Partial capsulotomy was carried out to lateral aspect of the

first MP joint. The distal stump of the adductor tendon is

sutured into the lateral aspect of the MP capsule. Several

sutures were placed to medial capsular leaves to get

overriding for gaining realignment of first ray. The skin

closure was performed after bleeding control.

Gauze between first and second fingers with compres-

sive dressing and elastic bandage were applied in the

operating room. Patients were allowed for weight-bearing

as tolerated on to lateral side of the foot and heel for

3 weeks. The toe spacer was advocated for at least

3 weeks. Three to four weeks later, subjects were recom-

mended for full weight-bearing as tolerated.

Patients were asked to score their pain while standing

using visual analog score (VAS) representing 10 maximum

pain and 0 no pain. Clinical assessment was performed

based on the criteria described by Bonney and Macnab [8].

The American Orthopaedic Foot and Ankle Society’s

(AOFAS’s) hallux metatarsophalangeal–interphalangeal

scores were noted [10]. In addition, the ranges of motion

(ROM) of the first MP joint and radiological parameters

including HVA and IMA on weight-bearing radiographs

were measured preoperatively and at the last follow-up

(Figs. 1, 2, 3). Statistical analysis was performed by using

Student’s t test and P \ 0.05 was accepted as significant.

The study was performed in accordance to the Declaration

of Helsinki.

Results

The mean follow-up period was 54.4 months (range 36–

82). The mean preoperative HVA was 31.4� ± 6.7� (range

20�–40�). Significant correction for HVA was obtained

(P = 0.0002) that the HVA was decreased to mean

13.5� ± 9.2� (range -5�–32�) at the last follow up period.

The mean preoperative IMA was 13.8� ± 2.1� (range 10�–
17�). Postoperatively it decreased to mean 10.5� ± 2.7�
(range 6�–16�) and it was observed that this correction was

significantly different (P = 0.008). There was significant

decrease in the mean VAS as follows: 8.75 ± 1.3 (range 6–

10) preoperatively and 2.1 ± 1.7 (range 0–6) postopera-

tively (P = 0.0001). The mean required days to return to

recreational activities was 48 days (range 40–65). The

average range of motion (ROM) of first MP joints was 82�
preoperatively and 78� postoperatively. The AOFAS’s

hallux metatarsophalangeal–interphalangeal score showed

significant improvement from 57 to 89 (P = 0.0001).

Fig. 1 Preoperative AP (anteroposterior) X-ray of the left feet; E S.,

female, 49 years
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Based on the criteria described by Bonney and Macnab

there were 24 excellent (77%), 3 good (10%), 3 fair (10%)

and 1 poor (3%) results. The poor result was due to hallux

varus development as HVA of (-5�) postoperatively.

Because of the patient’s no major complaint, there was no

need to perform salvage surgery. Three fair results were

due to recurrence of deformity who had HVAs greater than

308 preoperatively. There were 2 (6%) superficial infec-

tions detected at the early postoperative period treated by

meticulous wound care and oral antibiotics. Twentysix

cases (84%) reported no obvious pain and the others (16%)

were occasionally while standing.

Discussion

The patho-anatomy of the hallux valgus comprised lateral

joint capsule contracture, attenuation of the medial joint

capsule, lateral subluxation of the proximal phalanx, and

medial deviation of the metatarsal head [11, 12]. The

indication for surgery is the pain that could not be controlled

by conservative means. More than 200 procedures were

described but none was universally suitable for all kinds of

deformities. Therefore, a traditional classification depend-

ing on the degrees of HVA and IMA was proposed to make

an algorithm for surgery as follows: mild (HVA up to 19�,
IMA up to 13�); moderate (HVA 20�–40�, IMA 14�–20�);
severe (HVA greater than 40�, IMA greater than 20�) [2].

The DSTPs for correction of hallux valgus had been

recommended by many authors for mild-to-moderate

deformity. Silver first popularized DSTPs as medial cap-

sulorraphy, medial exostectomy and release of lateral

capsule and conjoined adductor tendon [13]. McBride

modified this technique advocating removal of lateral ses-

amoid and transfer of the adductor tendon to the lateral

wall of the first metatarsal head [3].

Mann and Coughlin reported the results of a hundred

patients who treated via DSTPs representing 14.8� decrease

in HVA and 5.2� in IMA [14]. They advocated that if more

than 20� hallux valgus correction is needed, DSTPs should

be combined with the corrective osteotomy of the first

metatarsal. Johnson et al. and Meyer et al. reported a high

degree of clinical success in the treatment of mild-to-

moderate hallux valgus with DSTPs [15, 16].

Mittal et al. reported the pedobarographic results of 27

feet of the 19 patients treated by modified McBride pro-

cedure in a prospective study [17]. Their results showed

significant improvement as in HVA of 17� and in IMA of

5�. They found statistically significant increase in the

contact area of the hallux. In another study with a median

of 9 years follow-up evaluation of McBride’s operation,

significant corrections of HVA from 32� to 26� and of IMA

from 13� to 10� were reported [18].

Fig. 2 AP X-ray 36 months later postoperatively; good result

Fig. 3 The appearance of the foot 36 months later postoperatively.

She is satisfied with the clinical and cosmetic result
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In our study, the amount of hallux valgus and IMA

correction was 17.9� and 3.3�, respectively. In the statis-

tical analysis, these corrections were found as significantly

different. In addition to radiological findings, most of the

cases reported improvement in pain VAS clinically.

Twenty-six (84%) cases had no or occasional pain while

standing and shoe wearing at the last follow-up. The AO-

FAS’s hallux metatarsophalangeal–interphalangeal score

showed significant improvement from 57 to 89 with aver-

age 4.5 years of follow-up.

Some authors compared the clinical and radiological

results of cases treated via DSTPs or metatarsal osteotomy.

Johnson et al. showed that a Chevron osteotomy resulted in

a significantly greater radiological correction than isolated

DSTPs in these patients [15]. In another study, Udin and

Dutoid compared the clinical and radiological findings of

McBride operation and subcapital osteotomy in an average

19 years follow-up period [19]. However, they found that

although the deformity was radiologically better improved

via osteotomy, the subjects treated via McBride’s operation

were more satisfied.

Mann and Pfeffinger found that 91% of their cases were

satisfied with the clinical outcome DSTPs and there was no

recurrence of deformity [20]. In Mittal’s study, the overall

satisfaction rate was 96% [17]. However; in a comparative

study between DSTPs and metatarsal osteotomy, the sat-

isfaction rates were 71 and 81%, respectively [21].

Archibald and Hamilton evaluated the 29 feet using Bon-

ney and MacNab’s scoring system as 93% still satisfied

with the treatment up to 12 years follow-up period [22].

Dick and Henche reported 85% satisfaction rate in 53

patients who had severe deformity [23].

Based on the criteria described by Bonney and MacNab,

eighty-seven percent excellent and good clinical results

were obtained. In the study group, 27 of the 31 cases were

satisfied with the treatment especially with respect to cos-

metic appearance. There was no apparent painful callosity

in the plantar aspect of the feet. Recurrence of the defor-

mity was determined in three patients (10%). All three

cases had HVA greater than 35� preoperatively. These

findings supported that HVA greater than 35� may require

additional corrective attempts as reported by some authors’

previously [14].

Distal osteotomies of the first metatarsal such as Chev-

ron, Wilson, and Mitchell techniques were performed for

mild-to-moderate hallux valgus deformities [24]. There

were many complications related to osteotomy reported in

many studies. Especially, in Chevron osteotomy, the most

serious complication is avascular necrosis of the first

metatarsal with a reported incidence of between 0 and 20%

[25, 26]. Meier and Kenzora reported that avascular

necrosis developed in 20% of sixty feet after Chevron

osteotomy [27]. Lewis and Feffer reported the most

frequent complication of Chevron osteotomy as recurrence

or under correction due to slippage at the site of osteotomy

[28]. In another study in which Schemitsch and Horne

reported the outcomes of Wilson’s osteotomy, lateral

metatarsalgia and callus were frequent complications

resulting from excessive shortening of the first metatarsal

[29]. In the Mitchell procedure malunion, delayed union

and nonunion had been reported because of the nature of

osteotomy [9].

However, since it is only a soft tissue procedure, there

are no complications related to bone in DSTPs. In the lit-

erature, hallux varus is the most common complication of

the DSTPs [9, 14, 20]. Mann and Coughlin reported the

incidence of hallux varus as 11%, though it was severe in

four cases [14]. In another report, Mann and Pfeffinger

noted that hallux varus was due to the attempt of correction

of severe deformities [20]. In our study, there was one case

(3%) who sustained from hallux varus postoperatively. In

the course of treatment, the radiological measurements of

that case were found as follows: HVA from 34� to -5� and

IMA from 17� to 6�. This mild degree of varus angulation

did not bother the patient with minimal pain and discom-

fort. Therefore, no further surgery was required.

We concluded that McBride’s DSTP is a good option to

yield satisfactory clinical and radiological results without

bony complications in comparison to osteotomies.
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