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Surgical correction of hallux abducto valgus deformi-
ty is multifaceted. Controversy exists as to whether a
soft-tissue procedure, an osseous procedure, or a
combination will afford the patient the best result. In
1928, McBride1 was the first to direct a soft-tissue
procedure to restore the anatomy of the first metatar-
sophalangeal joint. He released the conjoined tendon
and transferred it to the dorsum of the metatarsal
head, excised the fibular sesamoid, and performed a
lateral capsulotomy. Finally, he approximated the
first and second metatarsal heads with a circumfer-
ential suture. The importance of releasing and bal-
ancing the soft tissues attached to the metatarsal and
proximal phalanx has been firmly established. 

A recent study by Granberry and Hickey2 com-
pared a proximal metatarsal osteotomy with lateral
release and adductor transfer versus an osteotomy
without lateral release. The two groups were studied
radiographically and clinically. The average first inter-
metatarsal angle before surgery in both groups was
15.3°. The average reduction in the intermetatarsal
angle with lateral release was 9.2° and without release
was 5.8°. Sesamoid position was partially restored in
both groups. Clinically, however, more first metatar-
sophalangeal joint stiffness was noted in the group
with lateral release. The need to release lateral soft
tissues in all cases and the importance of transferring
the adductor have not been clearly established. Vary-
ing degrees of metatarsus primus varus, hallux abduc-
tus, and joint subluxation suggest that a uniform ap-
proach to hallux valgus surgery is not appropriate.

Purpose

The purpose of the current study was to assess the
effectiveness of surgery for correction of hallux ab-
ducto valgus deformity using an isolated medial ap-
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proach to the first metatarsophalangeal joint without
the benefit of an interspace release. Preoperative and
long-term postoperative radiographs were used to as-
sess maintenance of correction of the hallux abducto
valgus deformity after an isolated medial approach
V-osteotomy of the first metatarsal. Standard radio-
graphic parameters for assessing the structural rela-
tionships about the first ray were used to verify cor-
rection of bunion deformity. These findings were
compared with those reported for more traditional
hallux abducto valgus surgery performed with inter-
space dissection and lateral soft-tissue release.

A secondary goal of the study was to determine
whether the tibial sesamoid–second metatarsal dis-
tance changes in the absence of an interspace soft-tis-
sue release. Radiographic parameters were correlated
with clinical findings. The following questions were
addressed in this investigation: 1) Is the intermetatar-
sal space release integral for optimal outcome of hal-
lux abducto valgus surgery? 2) Is there an increased
recurrence of hallux abducto valgus if an interspace
release is not performed? 3) Is the outcome of bunion
surgery predictable for deformities with either mod-
erately or severely elevated intermetatarsal angles
when an interspace release is not performed?

Materials and Methods 

A retrospective study was performed of patients who
underwent surgical correction of hallux abducto val-
gus deformity from March 1993 to November 1998 in
the private practice of the senior author (J.S.B.).
Only those patients who had a traditional Austin-type
osteotomy were included in the study. All patients
had manually reducible first metatarsophalangeal
joints. Patients with large intermetatarsal angles as-
sociated with rigidity of the first ray were excluded.
The study group consisted of 29 patients (37 feet).
The senior author performed all of the procedures. A
medial linear incision was used to expose the first
metatarsophalangeal joint. A V-osteotomy was per-
formed and transposed laterally to achieve correc-
tion of the deformity. Fixation was accomplished
with a single 0.062 Kirschner wire, which was direct-
ed from proximal dorsal to distal plantar and buried
subperiosteally. Ancillary procedures were per-
formed and included the distal Akin osteotomy and a
few lesser metatarsal osteotomies. A postoperative
course of immediate protective weightbearing in a
surgical shoe was followed clinically and with serial
radiographs. Patients were advanced to soft-soled or
athletic shoes when tolerated, typically 4 weeks post-
operatively.

Preoperative and long-term postoperative radio-

graphs were used for all radiographic measurements.
A single observer (M.S.J.) performed all radiographic
measurements. Radiographs included for study con-
sisted of two standard views: dorsoplantar and later-
al. The radiographic parameters measured on the
dorsoplantar radiographs included the first inter-
metatarsal angle, hallux abductus angle, tibial sesa-
moid position (on a 7-position scale), and tibial sesa-
moid–second metatarsal distance (Table 1). Many
patients had sesamoidal axial radiographs taken as
well. For those who had both preoperative and post-
operative sesamoidal axial views, the position of the
tibial sesamoid was graded on the basis of location
about the sesamoidal articular surfaces and cristae.
Three positions were identified as follows: Position
1, tibial sesamoid resting within the tibial articular
surface beneath the first metatarsal head; Position 2,
tibial sesamoid subluxated from the articular groove
beneath the cristae; Position 3, tibial sesamoid dislo-
cated and resting within the fibular articular facet. 

Results

In 29 patients, 37 feet were evaluated: 21 right feet
(56.76%) and 16 left feet (43.24%), with 3 patients
having procedures performed bilaterally. The study
group consisted of 26 women (89.66%) and 3 men
(10.34%). The average follow-up period for the entire
study group was 18.4 months, with 19 patients (65.52%;
23 feet) having a follow-up period of longer than 1
year and 13 patients (44.83%; 17 feet) having a follow-
up period of longer than 2 years. The average de-
crease in the first intermetatarsal angle was 9.89°.
The average decrease in the hallux abductus angle
was 14.0°. The average change in the traditional tibial
sesamoid position (on a 7-position scale) was 1.62
positions. The tibial sesamoid–second metatarsal dis-
tance decreased by an average of 0.84 mm.

Discussion 

Hallux abducto valgus comprises both osseous and
soft-tissue deformities. Correction has generally been
accomplished by both osteotomy and muscle-tendon
rebalancing. This not only eliminates the deformity
but also addresses the etiology, preventing recur-
rence. Traditional teaching identifies one of the main
deforming forces as the intrinsic muscles, primarily
the adductor hallucis tendon, acting through the ses-
amoid apparatus. McBride1 described his muscle-ten-
don balancing technique for correction of hallux val-
gus. He believed “one of the greatest mechanical
factors” in hallux valgus to be the lateral intrinsic
muscles. Root et al3 described four stages of hallux



Journal of the American Podiatric Medical Association • Vol 92 • No 10 • November/December 2002 557

valgus, beginning with unlocking of the first metatar-
sophalangeal joint as a result of abnormal pronation.
The adductor hallucis tendon and the lateral head of
the short flexor tendon place increased lateral ten-
sion on the base of the proximal phalanx via the fibu-
lar sesamoid, causing the phalanx to subluxate later-
ally. The subsequent retrograde force of the hallux on
the first metatarsal will increase the first intermeta-
tarsal angle. The theory that metatarsus primus varus
is secondary to hallux abductus has been widely ac-
cepted by the podiatric and orthopedic professions.
Appropriate correction is therefore based on removal
of the deforming forces and relocation of the fibular
sesamoid. Release of the adductor hallucis tendon and
fibular sesamoidal ligament with or without transfer
has been described by many authors, including Ruch
et al,4 Wooster et al,5 Schoenhaus and Cohen,6 and
Kempe and Singer.7 Lateral release has been empha-
sized to remove the deforming forces of hallux val-
gus and release the fibular sesamoid to allow lateral
transposition of the metatarsal head. 

Recently, several studies have been published that
call into question this theory of the etiology and ap-
propriate treatment of hallux valgus. Jahss8 has stated
that sesamoid release is not necessary for reduction
of the intermetatarsal angle. Judge et al9 demonstrat-
ed that the position of the sesamoids is unaffected by
hallux valgus correction, which is supported by Mann
and Coughlin,10 Jahss,8 and Alvarez et al.11 Tanaka et
al12 recently published a radiographic analysis of the
relationship of various osseous landmarks in normal
feet and feet with symptomatic hallux valgus defor-
mity. They demonstrated that the position of the base
of the proximal phalanx does not move in relation to
the second metatarsal. As the first metatarsal moves
medially, the hallux stays in place rather than drifting
with the metatarsal. Their conclusion was that hallux

valgus is primarily a deformity of metatarsus primus
varus and that correction of the first metatarsal by
means of osteotomy should be given first considera-
tion. It can be concluded from these studies that if
the positions of the sesamoids and proximal phalanx
remain unchanged in hallux valgus deformity, the
primary etiology is metatarsus primus varus, which
is what needs to be addressed. 

It is also clear that bunions have both positional
and structural components. The retrograde force of
the hallux on the metatarsal via the intrinsic mus-
cle–sesamoid complex as described by Alvarez et al11

and, as Sanders et al13 noted, the deforming force of
the extrinsic muscles will clearly worsen the defor-
mity. Any effective release considered should there-
fore include the conjoined tendon and the long flexor
and extensor tendons, not just the adductor tendon.
However, it has not been proven that metatarsus
primus varus is secondary to hallux valgus. The re-
sults presented here indicate that hallux valgus is
secondary to metatarsus primus varus.

The results of the present study clearly demon-
strate that the deformity of hallux valgus can be cor-
rected and maintained solely by metatarsal osteotomy
in appropriately selected patients. During an average
follow-up period of 18.4 months, the corrected posi-
tion and alignment of the hallux and metatarsopha-
langeal joint were maintained.

There are several advantages of not releasing the
sesamoids. David et al14 documented the role that the
sesamoids play in hallux stability and normal function
during gait. Mann and Coughlin10 have demonstrated
the importance of the deep transverse intermetatar-
sal ligament. This ligament helps bind the capsule of
the first and second metatarsophalangeal joints. Pre-
serving these intermetatarsal ligaments would seem
useful in the correction of hallux valgus. Any struc-

Table 1. Radiographic Parameters Using the Isolated Medial Approach to Hallux Abducto Valgus Correction

Parameter Preoperative Postoperative Change % Change

First intermetatarsal angle (°)
Mean 12.92 3.03 –9.89 76.55
Range 6–23 –5–12

Hallux abductus angle (°)
Mean 23.65 9.65 –14.00 59.20
Range 10–38 –5–18

Tibial sesamoid position
Mean 4.65 3.03 –1.62 34.84
Range 2–7 1–7

Tibial sesamoid–second metatarsal distance (mm)
Mean 31.54 30.70 –0.84 2.66
Range 27–38 26.5–39
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ture, including the heads of the adductor tendon, that
originates lateral to and attaches to the first metatarsal
binds the metatarsal heads and should be augmented
rather than transected. Moreover, without interspace
release there is much less dissection and less postoper-
ative edema. Anecdotally, these patients seem to re-
cover more quickly and have greater range of motion.
The surgical repair can also be performed through a
medial incision for a superior cosmetic result. 

Soft-tissue adaptation does occur in hallux valgus,
especially in long-standing deformities with higher
degrees of joint subluxation. The patients originally
considered for inclusion in this study included sever-
al in whom the joints could not be manually reduced,
requiring soft-tissue release to attain joint congruity.
These cases were not included in the study group. In
all cases, the joint adaptive contracture was between
the base of the phalanx and the fibular sesamoid. In
the cases omitted from the study, transection of the
conjoined tendon was required to obtain a rectus
alignment of the hallux.

Reductions in all radiographic parameters were
evident in all patients and correlated well with clini-
cal improvement in position and alignment across
the first metatarsophalangeal joint. These results
compare favorably with those of a recently published
study on hallux abducto valgus correction with inter-
space release (Table 2). Without interspace release,
the first intermetatarsal angle decreased by an aver-
age of 9.89° (to 3.03°), and the hallux abductus angle
decreased by an average of 14.0° (to 9.65°). In con-
trast, in patients with interspace release, the first
intermetatarsal angle decreased by an average of
7.93° (to 4.12°) and the hallux abductus angle de-
creased by an average of 17.14° (to 7.43°). The aver-
age change in first intermetatarsal angle was approxi-

mately 10% less in procedures performed with a tra-
ditional interspace release than in those with an isolat-
ed medial approach. However, the average change in
the hallux abductus angle and tibial sesamoid position
was greater with the lateral interspace release.

The greater change in the intermetatarsal angle in
this study is believed to be partly due to the senior
author’s tendency to perform aggressive transloca-
tion of the metatarsal head, often equal to 50% of the
metatarsal head width. Also, by preserving all of the
attachments between the lateral aspect of the
metatarsal head and the rest of the foot, the soft tis-
sues maintain the reduction of the intermetatarsal
angle. Given that the lack of interspace release was
associated with an average of 3.14° less correction in
hallux abductus angle, the isolated medial approach
procedure would seem best suited for deformities
with only mildly or moderately elevated hallux ab-
ductus and first intermetatarsal angles. To address
this, the authors evaluated those patients who had
large first intermetatarsal and hallux abductus angles
to determine whether the results differed for this
subset of patients (Table 3). Patients with first inter-
metatarsal angles greater than or equal to 15° (9 pa-
tients or 31.03%; 11 feet) had greater changes in hallux
abductus angle, tibial sesamoid position, and tibial
sesamoid–second metatarsal distance than those re-
ported for the entire group (Table 1). These findings
suggest that a significant reduction of deformity can
be obtained using the isolated medial approach even
in cases of large first intermetatarsal angles. Patients
with hallux abductus angles greater than 28° (10 pa-
tients or 34.48%; 13 feet) were evaluated separately
and showed an overall reduction in hallux abductus
angle of 19.09°. The flexibility or hypermobility of the
first ray probably accounted for these results.

Table 2. Radiographic Parameters Using Traditional Hallux Abducto Valgus Correction with Interspace Release

Parameter Preoperative Postoperative Change % Change

First intermetatarsal angle (°)
Mean 12.05 4.12 –7.93 65.81
Range 3–18 –2–10

Hallux abductus angle (°)
Mean 24.57 7.43 –17.14 69.76
Range 8–46 –15–20

Tibial sesamoid position
Mean 4.87 2.67 –2.20 45.17
Range 2–7 1–5

Tibial sesamoid–second metatarsal distance (mm)
Mean 31.29 31.33 0.04 0.13
Range 21–37 26–39
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The tibial sesamoid position decreased by an aver-
age of 1.62 positions (on a 7-position scale) with the
isolated medial approach. A general assessment of
the tibial sesamoid position was made for patients
who had sesamoidal axial radiographs taken before
and after the operation (21 patients or 72.41%). The
position of the tibial sesamoid was graded on the
basis of location about the sesamoidal articular sur-
faces and cristae as described above. The position
and alignment of the tibial sesamoid appeared essen-
tially unchanged from the preoperative to the postop-
erative condition on the sesamoidal axial radiograph
in 20 out of 21 patients (95.24%). As the average tibial
sesamoid position decreased from 4.65 to 3.03, these
findings based on transverse plane radiographs dif-
fered from those based on the sesamoidal axial views.
The sesamoidal axial views confirmed that the sesa-
moid apparatus remained unchanged in position after
surgery in the majority of cases (Figs. 1–3). The tibial
sesamoid can clearly appear deviated in the trans-
verse plane on preoperative dorsoplantar radiographs
while on the sesamoidal axial radiographs the joint
appears completely congruous, with the sesamoids
resting within their respective articular grooves (Fig.
4). In each of the cases studied here, the preopera-
tive dorsoplantar radiographs exhibited deviation of
the sesamoid apparatus, while postoperatively these
views uniformly suggested a change in that position.
The findings on the sesamoidal axial view failed to
corroborate the sesamoid deviation and subsequent
change exhibited on the dorsoplantar views. This sig-
nifies that the apparent change in sesamoid position
on a dorsoplantar radiographic view of a hallux ab-
ducto valgus deformity is actually the result of an
oblique rotation of the metatarsal head and the sesa-
moid apparatus. In the same way that the plantar

structures of the forefoot appear to be shifted lateral-
ly in a medial oblique radiograph, the oblique projec-
tion of the first metatarsophalangeal joint in hallux
abducto valgus deformity results in the appearance
of a lateral shift in the sesamoid apparatus when in
fact it is fixed in its soft-tissue bed. This brings into
question the significance of the tibial sesamoid posi-
tion as measured on dorsoplantar radiographs. The
authors recommend that sesamoidal axial radio-
graphs be a standard preoperative tool used to deter-
mine the presence of any degree of sesamoid appara-
tus deviation. This will aid the surgeon in determining
the need for a soft-tissue release. 

The tibial sesamoid–second metatarsal distance
decreased by an average of 0.84 mm after isolated
medial approach correction, a statistically significant
difference. This finding differs from that reported in
the study of Judge et al,9 in which the change in sesa-
moid distance from the second metatarsal was 0.05
mm. This could mean that after the transposition of
the metatarsal head, with the fibular sesamoidal liga-
ment and adductor tendon left intact, the sesamoid
apparatus is being marginally translocated laterally
along with the metatarsal. The clinical significance of
this phenomenon is unknown. Another possible ex-
planation is that the tibial sesamoid–second metatarsal
distance decreases as the head of the metatarsal and
the associated soft-tissue attachments are translocat-
ed laterally owing to a rotational radiographic effect
rather than a transverse plane deviation of the sesa-
moid.

The current study answered three pertinent ques-
tions regarding hallux abducto valgus surgery per-
formed without the benefit of an interspace release:
1) Is the intermetatarsal space release integral for op-
timal outcome in hallux abducto valgus surgery? In

Table 3. Radiographic Parameters for Patients with High First Intermetatarsal Angles (≥15°) Using the Isolated Medial
Approach to Hallux Abducto Valgus Correction

Parameter Preoperative Postoperative Change % Change

First intermetatarsal angle (°)
Mean 17.55 4.45 –13.10 74.64
Range 15–23 0–12

Hallux abductus angle (°)
Mean 28.73 9.64 –19.09 66.45
Range 19–38 5–18

Tibial sesamoid position
Mean 5.27 3.36 –1.91 36.24
Range 4–7 2–7

Tibial sesamoid–second metatarsal distance (mm)
Mean 32.36 31.27 –1.09 3.37
Range 29–38 26.5–38
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Figure 1. A, Preoperative dorsoplantar radiograph exaggerates a sesamoidal deviation; B, sesamoidal axial ra-
diograph reveals a nearly congruous alignment.

A B

Figure 2. A, Preoperative sesamoidal axial radiograph shows a deviated sesamoid position; B, postoperative radio-
graph after medial eminence resection shows residual convexity with sesamoidal deviation unchanged.

A B

patients with manually reducible metatarsophalange-
al joints and mobile first ray segments, interspace re-
lease is not needed to achieve correction of the hallux
abducto valgus deformity. 2) Is there an increased re-
currence of hallux abducto valgus if an interspace re-
lease is not performed? The authors have found no
evidence of early or delayed recurrence of deformity

in this study, in which 44.83% of the patients were fol-
lowed up for longer than 2 years. 3) Is the outcome of
bunion surgery predictable for deformities with ei-
ther moderately or severely elevated intermetatarsal
angles when an interspace release is not performed?
In this study, a small subset of 9 patients (31.03%; 11
feet) presented with first intermetatarsal angles of
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15° or more. The hallux abductus angle and tibial ses-
amoid position correction achieved in all of these
cases was greater than that obtained in cases with
lower preoperative intermetatarsal angles (Table 3).

Conclusion

Using an isolated medial approach V-osteotomy, clin-
ical and radiographic correction of the hallux abduc-
to valgus deformity was achieved without the benefit
of an interspace release. This correction was main-
tained in all 29 study participants throughout an aver-

age follow-up period of 18.4 months, with no clinical
or radiographic recurrence noted. It is evident that
the key to successful bunion surgery is the clinical
reduction of both the first intermetatarsal angle and
the hallux abductus angle, which were achieved
using this technique.

The authors believe that this procedure results in
less soft-tissue disruption and therefore less occur-
rence of postoperative adhesion. This may result in
less restriction of motion and a better functional out-
come in appropriately selected patients. The authors
recommend that the sesamoidal axial view be a stan-
dard radiographic view for the preoperative assess-
ment of hallux abducto valgus deformity. Such a
view will help determine whether the sesamoid appa-
ratus is actually deviated, subluxated, or dislocated,
which is an important factor in the decision regard-
ing the suitability of an interspace release. When the
sesamoid apparatus is radically deviated or dislocat-
ed, soft-tissue structure contractures are likely to
prevent adequate repair of the hallux abducto valgus
deformity. This finding is integral to developing the
surgical plan to restore normal joint alignment. 

The purpose of this study was to validate the utili-
ty and effectiveness of an isolated medial approach
for hallux abducto valgus correction in selected pa-
tients who do not require the first interspace release.
It is not the authors’ intent to recommend elimina-
tion of anatomical dissection and first interspace re-
lease from all hallux abducto valgus surgery; rather,
it is suggested that the isolated medial approach
without first interspace release can be employed in

Figure 4. Sesamoidal axial radiograph reveals varus
rotation of the metatarsal head with congruency of the
sesamoids within their articular facets.

Figure 3. Preoperative (A) and postoperative (B) sesamoidal axial radiographs fail to corroborate a significant
change after surgery.

A B
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suitable patients with predictable results. Because of
the limited soft-tissue dissection, postsurgical adhe-
sion and capsulitis are reduced, thus improving func-
tional outcomes. A prospective, long-term outcome
study should be conducted to compare the isolated
medial approach technique and the traditional proce-
dure with interspace release in terms of meaningful
clinical changes in joint position. 
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