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ABSTRACT

More than 130 operations have been described fitratment of hallux valgus, However, no evideghaeany of
these methods of treatment are superior to thersthas been described, excepting studies in thg ferm. The
aim of this study was to analyse a series of pttieimo had undergone Proximal osteotomy of firgataesal and
Mc Bride procedure and had been followed up forefrg. In This prospective study During a 6 yearsgoe
(2005-2010), 25 feet in 24 cases with hallux valgnderwent Proximal first metatarsal osteotomy &n@bride
procedure, With a mean follow-up of 3/5+1/5 yearke cases were evaluated by American Orthopaedios &
Ankle Society HalluxMetatarsophalangeal-interphgjaal scale (AOFAS/HMI). Pre and post hallux valgngle
(HVA), intermetatarsal angle (1-2IMA), and the adation between the angles and patient satisfactiare
statistically evaluated. The mean angular correasidor hallux valgus (HVA), and intermetatarsal EnglMA)
were 28 and 10/6 degrees respectively. 13 Patieaported good to excellent results, while in 11 esas
dissatisfaction were reported. Proximal first matatl osteotomy and Mc Bride procedure for hallagus is an
acceptable procedure in Patients with hallux valdgegormity correction.Pain and first MTP joint coattures are
two main side effects.
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INTRODUCTION

Hallux valgus deformity is one of the most commontfproblems seen today by foot and ankle spetsaliallux
valgus is a deformity at the first MTP joint witlb@uction and valgus rotation of the great toe comiwith a
medi-ally prominentfirst metatarsal head.The intdarafor surgery is pain which is not adequatelytcolled by
non-operative means. The pain may be over the hutself or in the second metatarsophalangeal éna result
of insufficiency of the first ray [1]. Also, moddeato severe casese with concurrent degenerativatiarof the first
metatarsophalangeal joint [2], first intermetathesagle of more than 12 degrees or hallux valgugeaaxceeding
30° can indicate surgical correction [3].

More than 130 operations have been described frtibatment of hallux valgus. The plethora of téghes
indicates that no single operation is perfect, aode will address all cases. Treatment which iglgqdanned or
executed leads to high levels of patient dissatigfa. [4]. Operation techniques in mild to moderagses, if
indicated, are Micheal, Mcbride and Chevron [5]. moderate to severe cases, more complex and codnbine
osteotomies like MT osteotomy in two or three lsydélidllof osteotomy, or Scarf's are used, depemdin patient’s
condition, and surgeon’s proficiency [6].

Of outcome Measures which can determine surgicadess against failure, are patients’ saisfctiopragtrgery,

especially in those with limitations in wearing sko Satisfaction with the cosmetic results canttyredfect the

quality of life of patients, especially in femalsfce the gender ratio in occurance of hallux wslig 9 females to 4
males [7].
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Pain is the most important variable to both patemd surgeons [4] Preoperative pain level is iffein patients,
grading from mild or moderate to severe pain. Imegatients the pain is totally gone after surdg8tywhile in
others it may have been reduced to different lef@ls

Preoperative HVA is the main radiological predidticorrection of hallux valgus. Intermetatarsagji@nis another
factor which is corrected during surgery, and maagtthis angle can determine surgical succesenmesextents.

Flexion and extention ability of first metatarshlosld be evaluated in patients’ follow up, as ibwh the post-
operaive functionality of first metatarsal and gqeamtly assess the surgical success. More impotttant that is that
it confirmes any joint stiffness which is considi@post-operation complication in this surgery.

Common postoperative complications in reconstregtirocedures are over and under-correction.

Overcorrection or harrux valgus may also occureafaumber of reasons such as overplication of theiahcapsul,
excessive medial eminenc resection, lack of sefficlatera capsular tissue reformation to stabtlieelateral joint
and overcorrection of the osteotomy.

Mal-union of the osteotomy site is another compicza Shortened MT is usually associated with tfans
metatarsalgia, usually affects the secod metatdvaalcan affect lateral heads. Several authors saggested that
dorsiflexion malunion is less likely to occur witroximal osteotomies done from the medial aspecthef
metatarsal when compared to those performed via@dngal aspect. To limit the chance of dorsiflexinalunion,
the saw must be directly in line with the longituali axis of the metatar-sal; there is a tendencyhie leg [and first
metatarsal to externally rotate, thus causing tm & be exter nally rotated relative to the mestatia The
osteotomy is performed by moving the saw in a mddidateral direction [10]. Other risk factors farmalunion
include walking too early.

Delayed union is less common complication [<%1]riflat in case of development, the applicatioradfelow-
knee walking cast for 6 weeks enables an expediti@aling of osteotomy site [11].

Foremost among the complications of reconstrucfiwvecedures are recurrences, sometimes as a refsult o
insuffiecient lateral release, lack of reduction a@fsamoid, insufficient correction of soft tissueadequate
osteotomy correction, inadequate medial capsularatgn or inadequate correction of pronation. Clatg
correction is the best insurance against recurrdat@mity.

In case of infection development, the approachotwection depends on the extent of the bone invobr. If the
infection involves the MP joint, arthroplasty ottapdesis ultimately needs to be performed. Assthgng goes, the
best way to treat a complication is to avoid onédgin with, and this applies in particular to eation of hallux
valgus, for which many treatment approaches carrpereased risk of failure [12].

It has become traditional to classify the sevedfythe deformity using radiological criteria in @mdto help
formulate an algorithm for surgical treatment: niiltVA up to 19°, IMA up to 13°]; moderate [HVA 2Gad 40°,
IMA 14° to 20°]; severe [HVA > 40°, IMA > 20°]. [4]

In recent years, a number of new osteotomies haga tdescribed. Determining which to use can bédiff Since
no comprehensive study regarding outcomes of saligitreated hallus valgus has been conductedan, Ithis
study aims to evaluate the outcomes of proximat T osteotomy and with Mcbride procedure, in @ats treated
for hallux valgus deformity.

Patients and M ethods:

This prospective study was designed and conducteydluate the outcomes of proximal first MT osteay and
with Mcbride procedure, in Patients treated fotthalalgus deformity in a 5-years period.

During 2009 to 2014, 36 feet of 35 patients witlithavalgus deformity were treated by proximal M$teotomy
and Mcbride procedure, for deformity correction.

The study was approved by local ethics committeklers been performed in accordance with the ethtaadards
of the 1964 Declaration of Helsinki. All patienigrsed their informed consent forms prior to incirsin the study.

Inclusion criteria comprised patients aged 18 yeannore, moderate to severe hallux valgosity (Hgrokthat of
HVA > 20° and IMA > 14°) who admitted for proximasteotomy for hallux valgus deformity correction.
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Exclusion criteria included non-surgical treatmefis hallux valgus, failour to follow-up after swxy and
indications of other osteotomy techniques.

A McBride procedure was performed on 36 feet op8bBents with hallux valgus deformity. Patients svewaluated
preoperatively, early postoperatively, and latetgosratively by means of subjective evaluation alwical and
radiological findings.

a) Radiographic assessment:

In all patients, forefoot, hindfot and midfoot weegaluated in walking, standing and supine positiand their
relation was assessed as well. Weight-bearing @pasterior (AP) and lateral radiographs of the feete taken to
help assess the deformity and assist in post-aperatvaluation. Also, axial cesamoid radiographysveaken in
order to evaluate post-op cesamoid sublocationearidgie position of the medial (tibial) sesamoidefation to a
line drawn through the mid-longitudinal axis of tiirst metatarsal determines sesamoid positiondificaally there
have been seven stations. Recently, a more siegblifersion using four stations has been develotsde(1).
Stations 0 and 1 are considered to be within nofiméts (13).

The hallux valgus angle (HVA) and intermetatarsajla (IMA) were measured befor and after surgery.

Correction or over-correction rate as hallux vawes evaluated using first MTphalangeal deviatioglarafter
osteotomy.

b) Clinical evaluation:

Both before and after surgery, Patients were askadore their pain in standing position using alsanalog score
(VAS) representing 10 maximum pain and 0 no pain.

Patients’ satisfaction, scaled into excellent, maitdl dissatisfaction was similarly asked and restrd

Any Inflammation and discharge were noticed insramn site in order to assess post-op infection.

Metatarsophalngeal extention and flexion was ddithycobserved.

Hallux metatarsophalangeal—interphalangeal scétb#(IP) based on The American Orthopaedic Foot/&mnkie
Society’s (AOFAS’s) recommendations were scored.

¢) Data Analysis.

Statistical analysis was performed using SPSS JvI® explain the descritive data we used mean,anednode
and distribution parameter of standard deviatiorr€lation between patients’ satisfaction and petamgs of hallux
valgus angle correction was assessed by chi-sdaatelndependent-sampléesest was used for comparisons of
mean preoperative, and postoperative values of H\ndl,1-2.IMA.

RESULTS

In this study we comparisoned clinical assessmgints metatarsal flexion and extention) before aftgr surgery,
together with patients’ satisfaction (Pain intepsitinction and cosmetics points).

From 35 patients recruited in the study, 11 cagssfbllow up and therefore were excluded. On #ases, final
evaluation was conducted on 25 feet of 24 patients.

19 cases were male (79.2%), and 5 (21.8%) wereléema

1 patient (4%) underwent bilateral (in two stagasy 23 (98%) had unilateral surgery; in 13 pasidgft feet (56%)
and 10 patients right feet (33%) were treated.

Mean follow-up time was 3.5 years + 1.5, (range Years). Mean patient age at late postoperatievielp was
41+ 14 years (range 24-53 years).

Mean Halux valgus angle, and Mean intermetatarsglea showd statistically significant differencddye and after
surgery, which are demonstrated in table 1.

Pain intensity was decrease in 19(79.2%) patiéatsgh in the 5 remaining cases, it showed no change
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In axial sesamoid radiography, current sesamoitiostdo the anatomical site; and in apical/latesialw, internal
sesamoid to metarasal head was graded, using AQffdding scale.In the current study, post-opergbatents’
AOFAS score was 88, but since there were no preatipe subluxation graphy it was not comparablepte-
operative score.

14 patients (58.3%) reported excellent satisfactié(i29.2%) patients reported mild satisfaction eHl(12.5%)
patients were dissatisfied from the results. Ptieatisfaction and HVA correction were correlateithough not
statistically significant (p=0.371)

In our study, 5 patients (20.8%) reported joinffistiss and 7 patients (25%) developed maluion.Nst-pp
infection in surgical site, over-correction, osteorosis or metatarsal arthritis was developed.

DISCUSSION

Despite the large number of techniques describeddtiux valgus correction, there has been muchrowgarsy
regarding the best procedure to use, especiall\sdoere deformities [13]. More than 130 operatibage been
described for the treatment of hallux valgus; thethmra of techniques indicates that no single aftam will

address all cases [1].

In 1923, Silver defined the “distal soft tissueopedure” [DSTP] as excision of the medial promicenrelease of
the adductor tendon and the lateral capsule, apdtioin of the medial capsule [14]. In 1928, McRrithodified

Silver’'s method and proposed excision of the lateeaamoid, release of the adductor tendon, andurgsg of the

tendon to the head of the first metatarsal ordeotoect the metatarsal varus deformity [15-17].

Many studies regarding the efficacy of the McBrglmcedure have been conducted [15-20]. In one sttimty
authors achieved a decrease of HVA to less thani69% of feet treated by a modified McBride prdeee, and
in 76% when proximal crescentic osteotomy was adtiéf They strongly advocated the combinationhefse two
procedures when HVA correction of more than 20neisessary and when the 1-2.IMA is greater tharl&p Pur
results showed HVA values less than 16_ in 36.1%asés.

Patient satisfaction was reported between 70.6%088¢l in previous studies [19-24].Mean satisfactias found

to be 92%. The criteria for satisfaction were aliéen of pain [achieved in 74% of cases], decréasgeformity

[18%], and decrease in bunion size [8%)]. Causeksshtisfaction were pain in the 1.MTP joint and sihape of the
great toe, equally. The authors concluded thatmild and intermediate cases of hallux valgus defty;nthe

McBride procedure yields satisfactory results, iousevere cases, it may not be sufficient [18].o8s findings

shows, 88% of patients achived mild to moderatereglorted level of satisfaction.

Hallux varus complication following surgery is mdsequently observed after use of the McBride pdoce.
Although in previous studies hallux varus complimatratios of 2/39 [16], 6/72 [20], 3/39 [21], ad®/109 [25]
were reported, we encountered none in 25 casegr @tdmplications such as joint stiffness and mabwuirwere
seen in 20.8% and 25% of the cases respectively.

Although osteotomies are more effective when usaujological criteria to measure the deformity, eBride
procedure is claimed to be more effective in adéwg pain [26].

Findings from the current study revealed satisfgc®esults of McBride procedure and proximal fins¢tatarsal
osteotomy. Low rate of post-operative complicatiatmg with high level of pain elimination makesstapproach
an efficient procedure for hallux valgus deforngtyrection.

Mcbride osteotomy has great vantages against dadwmiques: First, metatarsal length does not chaafter
surgery. Second, all 3 parts of hallux valgus defty [first metatarsal varus, increase in anglerdegf valgus and
internal bulging of metatarsal head] are all destth.

In a retrospective review of 70 consecutive pasienéated operatively for moderate and severe shalaigus
malalignment, Johnson reported 21.54, 9.25 a@diégrees of reduction in HVA, IMA and DMAA respigety,

During 27 months of follow up. There was statidticaignificant difference between pre and postratien angle
values. Our results also fall almost in the samgea

In Another study, correlation between first metsaédlength and hallux valgus, 110 cases along ®dih controls
were evaluated. In 77% of the cases, first metatavas higher or equall to second metatarsal [whiatalled zero
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plus first metatarsal], while in control group or®% were evidenced for so.as a result there wigrefisant
correlation between first metatarsal length andukalalgus, which is not evaluated in the currenotlg except for
first metatarsal angle.

A point of interests during post operation evalmasi was patient’s complaints of lack of sensation,
This can be a point of evaluation for further stgdi

Almost half of the patients complained about cofinand numbness of first and medial metatarsopdeddmvhich
is not addressed in previous studies and can leevassue for research.

Table1: Sesamoid position criteria

Station Criterion
0 sesamoid completely medial to mid-axial ling
1 sesamoid less than 50% overlapping the ling
2 sesamoid greater than 50% overlapping the |ine
3 sesamoid completely lateral to the line

Table 2: Preand post operation angles

N=25 Pre-operation | Post- operation | P-value
HVA 35 (3.6) 7.1(2.6) P<0.001
1-2IMA 15.2 4.6 P=0.037
CONCLUSION

Rate of success in surgery for hallux valgus defiyroorrection highly depends on right selectiorttod patients. If
correctly selected, high rates of success can pected, although few patients may develop poorliesiter
surgery. To determine predictor factors of surgmaicess, clinical trials (randomized in higherlewf evidence)
are needed to be conducted. Besides, validatetjratiales are needed for rating and reportingetbiglts. Based on
these results, we recommend proximal first metataysteotomy and McBride procdure as an accepfabfe of
correction for moderate to severe hallux valgus.
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