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Objective: To observe and evaluate the long-term results of minimal incision osteotomy for hallux abducto valgus.

Methods: From February 1995 to May 1999, 372 cases (705 feet) with hallux abducto valgus were treated with
minimal incision osteotomy. Seventy-nine patients (150 feet) were followed up for more than five years (mean 7.5; range,
5.3–13.2 years) after surgery. The preoperative and postoperative hallux abducto valgus angles (HVA), intermetatarsal
angles (IMA), tibial sesamoid position (TSP), American Orthopaedic Foot And Ankle Society (AOFAS) score, range of
movement of the first metatarsophalangeal joint and lateral metatarsalgia were observed, measured and evaluated.

Results: Based on clinic curative effect evaluation criterion, 56 feet (37.3%) were excellent, 88 feet (58.7%) good, 6 feet
(4.0%) fair. The postoperative mean AOFAS score was 84.20 � 4.32 points. The mean HVA decreased from 33.28o to
12.31o and the mean IMA1-2 from 11.75o to 6.80o. The TSP was corrected from an average preoperative grade of 4.29 to
a grade of 3.07 by final follow-up. There was no nonunion or delayed union, no avascular necrosis, no infection, and no
hallux varus. Numbness in the big toe was found in 4 feet (2.7%). The range of motion of the first metatarsophalangeal
joint decreased from 70.20o to 69.53o. Of 97 feet (64.7%) with pre-operative 2–5 metatarsalgia, this had disappeared in
35 feet, improved in 54 feet and was aggravated in 8 feet postoperatively.

Conclusion: Minimal incision osteotomy is a simple and reliable technique for treating hallux abducto valgus with
minimal complications.
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Introduction

Minimal incision osteotomy, which is adopted by many
hospitals in China, has a positive effect in the short- and
midterm1,2. However, so far as the present authors know,
its long-term outcome has not yet been reported. What is
the long term effect of minimal incision osteotomy on
hallux abducto valgus? Does it recur or not? These are the
questions which need to be answered. In order to evaluate
its long-term effect, all data on patients who were followed
up for more than five years after minimal incision
osteotomy in our hospital was reviewed. The data on 79
patients (150 feet) were collected and analyzed.

Materials and methods

General data
From February 1995 to May 1999, 705 feet of 372

patients with hallux abducto valgus were treated by
minimal incision osteotomy. One hundred and fifty feet of
79 cases, in whom complete data was collected, were fol-
lowed up for more than five years. There were 45 feet with
slight deformity, 60 with moderate deformity and 45 with
severe deformity in this group. The age of the patients
ranged from 13 to 75 years, with an average age of 47
years. There were 73 female patients with 140 feet and 6
male patients with 10 feet. Seventy-one cases had both feet
treated and eight had one foot treated.

Surgical procedure
A curved incision of about 1 cm was made on the

proximal medial side of the proximal phalanx of the
hallux, then the articular capsule was separated with a
periosteal detacher and the osteophyte on the medial head
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of the metatarsal abraded with a high speed drill, after
which the medial side of the metatarsal head was trimmed
with an osteotribe.

Next an incision was made about 0.5 cm from the
medial side of the first metatarsal neck and an oblique
osteotomy performed. Complete flushing was required to
ensure no bone debris remained in the articular capsule.
The distal metatarsal head was pushed laterally by the
width of the bone cortex, preventing the distal osteotomy
block from moving to the dorsal side. A bandage was
applied starting from the first and second toe web and
then crossing the ankle to form an “8” shape. The hallux
was stabilized at a varus position of 5o by adhesive plaster,
also in an “8” shape.

During the operation, osteotomy of the neck of the
metatarsal was performed if metatarsalgia had been
reported on the other metatarsal head; interdigital arthro-
plasty was performed if a hammer toe was found and
osteotomy on the metatarsal was required if a bunionette
had formed.

Clinical and radiographic evaluation

X-ray measurements
These included hallux abducto valgus angles (HVA),

intermetatarsal angles (IMA) (Fig. 1), the interval
between the first and second metatarsal heads, the length
of the gap between the first and second metatarsal, the
width of the first metatarsal head and the tibial sesamoid
bone position (TSP). The method of measuring TSP was
designed to identify the relative position of the tibial sesa-
moid by observing its relationship with the axis of the first

metatarsal3. The site of the sesamoid, ranging from the its
normal position to the fibular side, is divided into seven
positions which are marked separately by to as
follows and measured by corresponding statistical data 1
to 7. indicates the position of the tibial sesamoid is
normal and means the most severe dislocation (Fig. 2).

Clinical evaluation
The data collected included the hallux

metatarsophalangeal-interphalangeal scale of the
American Orthopaedic Foot And Ankle Society (AOFAS)
score4, the range of movement (ROM) of the first meta-
tarsophalangeal joint (plantar flexion plus dorsal
flexion), hallux position, hallux rotation, and callus
under the second and third metatarsal heads (or
metatarsalgia).

Standards for clinical therapeutic
effect evaluation

The evaluation of therapeutic effect is based on the
standards reported by Wen et al., which are as follows:
excellent: hallux valgus deformity has been corrected,
bunion is no longer present, HVA angle < 20°, IM angle <
9°; fine: hallux valgus deformity has been corrected,
bunion is no longer present, HVA angle between 20° and

Figure 1 Diagram illustrating HVA and IMA. HVA, hallux abducto
valgus angles; IMA, intermetatarsal angles. Figure 2 TSP grading method: from to indicates the position

of tibial sesamoid gradually moving outwards. means normal
tibial sesamoid position; means the lateral side of the sesamoid is
tangential to the axis of the first metatarsal; means the axis
passes through the 1/3 of the sesamoid on the fibular side;
means the sesamoid is on the central axis; means the axis passes
through the 1/3 of the sesamoid on the tibial side; means the
tibial side of the sesamoid tangential to the axis of the first meta-
tarsal; means the most serious dislocation of the tibial sesamoid.
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25°, IM angle between 9° and 12°; poor: the symptoms still
exist, HVA angle and IM angle are not significantly better
than before2.

Statistical analysis
The SPSS 12.0 (SPSS, Chigago, IL, USA) statistical data-

base package was applied for data analysis. Preoperative
and postoperative data were compared by Student’s
t-test or non-parameter test. P < 0.05 was considered
significant.

Results

All patients were treated by minimal incision
osteotomy. In addition, osteotomy on the neck of the
metatarsal bone was performed in four feet (2.7%); bun-
ionette varus osteotomy and straightening in three feet
(2.0%) and proximal interdigital arthroplasty for hammer
toe in three feet (2.0%).

The follow-up time ranged from 5.3 to 13.2 years, with
an average of 7.5 years. There was no nonunion or delayed
union of the osteotomized end, no avascular necrosis of

the first metatarsal head, no infections and no hallux
varus. Numbness on part of the medial side of the hallux
was found in four feet.

Postoperatively an excellent result was achieved in 56
feet (37.3%), good in 88 feet (58.7%), and inadequate in 6
feet (4.0%). The excellent to good rate was 96.0%. A
typical case is shown in Fig. 3a–f. The postoperative
AOFAS score was 84.20 � 4.32 points.

There were significant differences between preoperative
and postoperative imaging observation indicators. Similar
outcomes were found in the ROM of the first metatar-
sophalangeal joint (Table 1).

With regard to the position of the hallux, all patients had
hallux abducto valgus to some extent preoperatively, post-
operatively 142 halluces (94.7%) had came back to a
normal position and slight valgus remained in 8 feet
(5.3%).

With regard to rotation of the hallux, 54 halluces
(36.0%) were in a neutral position and 96 (64.0%)
in a pronated position preoperatively; all 96 feet
(100%) had been rectified to a neutral position
postoperatively.

a b

c d

e f
Figure 3 Woman, 79 years old. (a) Preop-
erative appearance; (b) Preoperative X-ray
film. HVA: left 48°, right 45°; IMA: left 16°,
right 16°. (c) Postoperative appearance
after 5 years. (d) X-ray film 5 years postop-
eratively. HVA: left 18°, right 19°; IMA: left
4°, right 6°. (e) Postoperative appearance
after 10 years. (f) X-ray film 10 years post-
operatively. HVA: left 19°, right 19°; IMA:
left 6°, right 6°.
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With regard to metatarsalgia of the second and third
metatarsal heads, 97 feet (64.7%) were affected by meta-
tarsalgia preoperatively; in 35 of those feet (23.3%) the
pain had completely resolved, in 54 (36.0%) it was
relieved, and in 8 (5.3%) there was no improvement or
even worse pain postoperatively.

Discussion

The long-term effect of minimal incision
osteotomy for hallux abducto valgus

During long-term follow-up, the good and excellent
rate was 96.0%, which is similar to the reported short- or
midterm curative effect1,2. After surgery, the AOFAS score
reached 84.20 � 4.32. The mean HVA angle reduced by
20.97° compared with that before surgery, and the IMA by
4.95°. The first metatarsal was shortened by 0.2 cm on
average and the TSP reduced by 1.22, the ROM of the first
metatarsophalangeal joint reduced by 0.67°. Meanwhile,
the surgery rectified the rotation of the hallux well. The
incidence of metatarsalgia was considerably lower. The
evidence indicates that the long-term therapeutic effect of
this technique is positive.

The minimal incision osteotomy which was adopted for
osteotomy of the neck of the metatarsal bone is not
adequate for severe hallux abducto valgus. In this group,
all the fair results (6/150) were achieved in cases of severe
hallux abducto valgus with an HVA angle > 60°. This
indicates that it is very hard to rectify severe deformity to
a satisfactory degree. Some patients had degeneration and
arthritis in the first metatarsal joint. Surgery cannot
relieve the pain from arthritis of the first metatarsal joint
and therefore cannot have a beneficial effect in these cases.
Therefore suitable cases for this surgical method must be
carefully selected. Patients with severe hallux abducto
valgus are not suitable for minimal incision osteotomy.
However, joint replacement, arthrodesis or Keller’s
osteotomy could be performed on them instead.

In addition, some of the patients (4/150) had numbness
over part of the medial skin of the hallux. This was con-

sidered to be a result of cutting the medial cutaneous
nerve of the hallux with the curved incision, which is in
accordance with the innervation of the medial part of the
first metatarsal. The clinical observation was that the
numbness gradually disappeared after surgery in most
cases.

TSP and hallux abducto valgus
The metatarsal-sesamoid system plays a vital role in the

development of hallux abducto valgus. When hallux
abducto valgus occurs and progresses, it results in imbal-
ance of the appendicular muscles of the metatarsal-
sesamoid system, which leads to varus of the first
metatarsal and subluxation of the sesamoid5. In the treat-
ment of hallux abducto valgus, good recovery of the TSP
leads to rebalancing of the soft tissue of the metatarsal-
sesamoid system, resulting in a lower recurrence rate and
better clinical effect2. The TSP should be regarded as criti-
cal evidence in evaluation of the therapeutic effect of
surgery. In this group, the TSP was reduced from 4.29 �

1.06 to 3.07 � 0.95 postoperatively, which is similar to the
results reported by Trnka et al.6 The position of the sesa-
moid also recovered in the majority of cases. This could be
one of the reasons that the long-term results were good
and the recurrence rate low.

Shortening of the first metatarsal
and metatarsalgia

Shortening of the first metatarsal with less load post-
operatively is regarded as the main factor leading to aggra-
vation of metatarsalgia7,8. Currently, no conclusion has
been made on the degree of shortening of the first meta-
tarsal that leads to occurrence of metatarsalgia. Turnbull
and Grange observed a group of cases after surgery on
hallux abducto valgus9. The first metatarsal bone was
shortened by 0.8 cm on average and no metatarsalgia
developed. They therefore suggested that shortening
of the first metatarsal does not lead to lateral metatarsal-
gia. However, Tóth et al. measured 250 cases who under-
went the Wilson operation7. In these patients, the first

Table 1 Comparison of preoperative and postoperative X-ray measurements and joint function evaluation (n = 150)

Observation indicators Preoperative Postoperative t P

HVA (°) 33.28 � 9.59 12.31 � 4.64 -10.63 < 0.01
IMA (°) 11.75 � 2.89 6.80 � 1.95 -10.46 < 0.01
Interval between first and second metatarsal head (cm) 1.14 � 0.26 0.96 � 0.25 -8.81 < 0.01
Length gap between first and second metatarsal (cm) 0.39 � 0.26 0.59 � 0.26 -8.46 < 0.01
Width (cm) 2.11 � 0.29 1.60 � 0.30 20.27 < 0.01
TSP 4.29 � 1.06 3.07 � 0.95 -8.76 < 0.01
Plantarflexion plus dorsiflexion (°) 70.20 � 12.82 69.53 � 12.03 -2.66 0.078
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metatarsal was shortened by 0.38 cm on average and the
degree of shortening was positively related to occurrence
of pain. The mean shortening of the first metatarsal was
0.2 cm and the proportion of no pain or relief of pain was
91.8% (89/97). No relief and aggregation of pain occurred
in 8.2% of their cases (8/97), which was higher than others
have reported6,10.

A negative correlation was found between the extent
of plantar movement and plantar flexion of the distal end
of metatarsal bone after osteotomy and the vertex angle of
the medial longitudinal arch of feet. That is, adequate
plantar movement and plantar flexion of the distal end of
the metatarsal can reduce the vertex angle of the medial
longitudinal arch of the foot, compensating for the reduc-
tion in height of the medial longitudinal arch caused by
shortening of the metatarsal, and preventing metatarsal-
gia11. In order to avoid over-shortening of the first meta-
tarsal bone, minimal incision osteotomy should be
conducted once only and repetition of osteotomy avoided.
The angle between the osteotomy line and axis of meta-
tarsal on the horizontal plan should be < 30o, otherwise
plantar movement and plantar flexion of the distal end of
the metatarsal and its accessory structures can result
bearing a greater load. The measures mentioned may be
the reason for the incidence rate of metatarsalgia being
low in this group.

Evaluation of the postoperative effect of surgery
for hallux abducto valgus

Evaluation of the postoperative therapeutic effect of
surgery for hallux abducto valgus includes not only the
appearance of the feet, but also improvement in symp-
toms and function of the joint. However, these two aspects
rarely correlate with each other and that makes evaluation
difficult. Mann and Pfeffinger report that, in severe cases
of hallux abducto valgus, there is a huge gap between
satisfactory rectification of the structural problems,
improvement in symptoms and patient satisfaction12. The
observations of the present authors are the same. Evalua-
tion of the therapeutic effect of surgery on hallux abducto
valgus should include not only the appearance of the feet
and relevant angle rectification, but also symptom allevia-
tion and functional recovery. X-ray films are not critical to
evaluation of the therapeutic effect, which is also evident
from the scoring table for hallux-metatarsophalangeal-
interdigital of the AOFAS. The surgical technique for
severe hallux abducto valgus should be formulated in
accordance with the requirements of the patient and indi-
vidual features of the case. The surgeon should not pay
too much attention to rectifying the deformity completely
back to normal, but rather should focus on symptom
alleviation. Slight postoperative hallux abducto valgus

deformity is acceptable. Complete rectification of defor-
mity may require a complicated method and longer sur-
gical time, as well as subsequent damage due to surgery.
Although minimal incision osteotomy for hallux abducto
valgus with osteotomy of the metatarsal neck is inad-
equate for rectifying severe deformity, it often achieves a
more satisfactory outcome in elderly patients who have
high requirements for symptom alleviation but not
appearance, because it is a simple method, with a short
operative time and is easy to tolerate.

In conclusion, minimal incision osteotomy is a simple
method with less complications and positive long-term
therapeutic effect. It is a good and reliable surgical method
for hallux abducto valgus.
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