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The proximal phalangeal osteotomy for the correction of 
hallux valgus was fi rst described by Akin in 1925 (1). The 
procedure described medial eminence resection of both 
the proximal phalangeal base and the fi rst metatarsal head. 
The osteotomy was a transversely oriented wedge that was 
fi xated only by splinting of the toe. This procedure remains 
relevant today primarily as an adjunct procedure and has 
been modifi ed by various surgeons to allow other forms 
of fi xation to be utilized. Although its indication in some 
cases is obvious, often this procedure is opted once the fi rst 
metatarsal procedure has been completed and the abductus 
or valgus position of the hallux is deemed unsatisfactory. 

0steotomy design has been modifi ed to allow the 
use of new forms of fi xation that have evolved since the 
procedure was fi rst described. The Akin procedure remains 
relevant today but is considered by many foot surgeons a 
necessary evil at best and at worst a “cheater” procedure 
when the primary procedure fails to adequately reduce the 
deformity. The indications and anatomic considerations will 
be presented. A focused discussion on the oblique closing 
wedge osteotomy of the fi rst proximal phalanx in hallux 
valgus repair will be presented. 

LEVEL OF DEFORMITY

Determining the level at which the deformity occurs is 
important in procedure planning. An increased distal 
articular set angle indicates a proximal deformity of the 
phalanx. Interphalangeus deformity is described as articular 
deviation at the head of the proximal phalanx. Wedge 
resection to correct an angular deformity is best determined 
by fi nding the center of axis of rotation or CORA. CORA is 
typically used to describe angular deformities of long bones. 
However, it can be applied to the fi rst ray when discussing 
hallux abducto valgus surgery as well. Figure 1 shows how 
CORA is evaluated by determining the point at which the 
longitudinal axis intersect on each side of a deformity. Lines 
drawn perpendicular to each longitudinal axis form an 
angle that would correct the deformity to a straight line. Of 
course a perfectly straight line may not always be the goal of 
a surgical procedure but in many cases it is.

When realignment of a joint is the surgical goal, the 
CORA often will be determined to be too close or even 
crossing into the joint itself. When arthrodesis of the joint 
is planned this is appropriate. However, when a wedge 
osteotomy is planned, the proximity to the joint has 
practical implications in regards to fi xation and stabilization 

of the osteotomy. Fixation through a joint is generally 
avoided to prevent trauma to the articular surfaces and the 
need to remove fi xation that impedes range of motion or 
irritates soft tissues involved in joint movement. For that 
reason compromises in the placement of osteotomies are 
often made despite their lack of proximity to the CORA. 
In the case of the Akin type phalangeal osteotomy for 
the treatment of increased distal articular set angle, this is 
typically not a signifi cant issue. However, interphalangeus 
deformity typically will have CORA at or very near the 
interphalangeal joint making proximal osteotomy on the 
phalanx inappropriate (Figure 2).

OBLIQUE WEDGE OSTEOTOMY 
OF THE PROXIMAL PHALANX

While somewhat more technically diffi cult, there are two 
major advantages of the obliquely oriented osteotomy of 
the proximal phalanx. The fi rst is more obvious in that it 
allows more rigid internal fi xation in the form of screws. The 
second advantage is that the hinge of the osteotomy can be 
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Figure 1. The center of rotation axis or CORA is 
used to describe the apex of an angular deformity. 
CORA is defi ned as the intersection point between 
longitudinal axis proximal and distal to a deformity. 
The wedge that would completely correct the 
deformity is represented by the red perpendicular 
lines to each axis that intersect within the confi nes 
of the bone itself.
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located at the attachment of strong soft tissue attachment at 
the proximal lateral and distal lateral aspects of the phalanx. 
In the event that the boney hinge is compromised while 
executing the bone wedge resection, these attachments can 
act as a “soft hinge” for the osteotomy Osteotomies made 
transversely lose this advantage as they are usually located in 
the diaphysis of the phalanx and often have less than rigid 
fi xation. Experience has shown that transverse osteotomies 
can be quite successful but non-weightbearing or at least 
more rigorous immobilization techniques are probably best 
to protect against disruption of the operative site. Even 
a distal Akin can take advantage of this premise. Boberg 
described an oblique osteotomy of the proximal phalanx 
that allowed screw fi xation and the added benefi t of soft 
tissue hinge at the distal lateral collateral ligament origin (2) 
(Figure 3).

SURGICAL TECHNIQUE

Surgical exposure of the proximal phalanx is achieved with 
a dorsal linear incision just medial to the extensor halluces 
longus tendon. The dorsal and medial surfaces of the phalanx 
are exposed with sharp dissection and the use of a periosteal 
elevator leaving the capsular, tendon, and ligamentous 
attachments intact (Figure 4). Depending on whether 
a distal or proximally based wedge is planned, additional 
dissection to expose the planned apex of the osteotomy is 
performed. Once adequate exposure for visualization and 
fi xation placement is achieved, an axis guide pin can be used 
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Figure 2. Proximal osteotomy for a distal deformity 
may create prominence of the phalangeal head 
medially and in this case prominence of the fi xation. 

Figure 3. Tendon and ligament attachments at the 
head and base of the phalanx including the fl exor 
halluces brevis, abductor halluces, and lateral 
collateral ligament. The attachments can act as a soft 
tissue hinge in a well-placed hinge osteotomy.

Figure 4. In this example a Lapidus bunionectomy 
has already corrected the intermetatarsal angle. 
Dissection of the dorsal, medial, and proximal lateral 
aspect of the hallux allowing both visualization of 
the hinge axis location and room for placement of 
fi xation. In the oblique wedge procedure the fi rst 
osteotomy is oriented halfway (45 degrees) from the 
lines parallel to the longitudinal axis of the phalanx 
and a line parallel to the joint proximal joint surface. 
Planning the osteotomy in this way should insure 
a large enough medial bone segment to allow two 
screw fi xation even if mild deviation occurs during 
the execution of the osteotomy. The second bone 
cut is typically made angulating distal to the fi rst 
osteotomy. A Kirshner wire inserted dorsal to 
plantar at the apex can be helpfully in maintaining 
the correct plane for each cut.
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to help plan the osteotomy alignment. The fi rst osteotomy 
of the proximal phalanx is placed at a point halfway between 
a line paralleling the articular surface of the phalanx and a 
line parallel to the long axis of the bone. This 45-degree 
fi rst cut ensures that the osteotomy will be long enough to 
allow 2 screw fi xation; a standard AO concept in oblique 
osteotomy/fracture fi xation. The second cut is usually made 
angulating distal to the fi rst making sure to stay in the same 
plane as the fi rst osteotomy by following the axis guide pin. 
It is important to note that a relatively large wedge will be 
resected compared to a transverse wedge simply because the 
base of the resected wedge is much further away from the 
apex. Understanding this is benefi cial since the surgeon will 
be more likely to resect a large enough wedge with the fi rst 
pass of the blade (Figure 5). 

Once the osteotomy is complete, a bone hook or single 
skin hook can be used to dislodge the wedge and remove 
it. Feathering the hinge to allow easy closure of the wedge 
osteotomy is carefully performed until the osteotomy is easy 
clamped in a reduced position. It is important to place the 
clamp in the correct orientation to prevent hinge fracture. 
The points of the clamp should be perpendicular to the 
osteotomy. In many cases, clamping lateral to the long 
extensor tendon can be helpful in allowing visualization of 
the proper clamp orientation (Figure 6). Intra-operative 
radiographs are best performed at this stage in the procedure 
to determine if the correction of the deformity is adequate 
prior to placement of internal fi xation.

Self-drilling/self-tapping screws are the most effective 
in this rather small bone that requires bi-cortical purchase 
to achieve rigid fi xation. The screws are placed medial to 
lateral. The long oblique osteotomy allows standard fi xation 
technique with the proximal screw oriented perpendicular 
to the long axis of the phalanx and the second drilled 
more perpendicular to the osteotomy. Careful evaluation 
of screw length with direct visualization or intra-operative 
radiographs is to prevent the need for fi xation removal due 
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Figure 6A. Note that the retractor has been moved 
to retract the skin and superfi cial fascia to allow the 
bone clamp to be moved lateral to the long extensor 
tendon. Clamping perpendicular to the osteotomy 
ensures compression of the osteotomy following the 
direction the hinge axis making fracture of the hinge 
less likely.

Figure 5. To create the same degree of correction 
an oblique wedge osteotomy will appear much 
larger with more medial cortical wall removed. The 
tendency when fi rst attempting the oblique wedge 
is to under-correct the deformity.

Figure 6B. Once the osteotomy has been reduced 
the retractor can again be used to retract the tendon 
lateral to allow visualization of the bone to be 
fi xated.
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to painful prominence of the screw tip at the plantar lateral 
aspect of the hallux or inadequate length resulting in less 
than adequate compression of the osteotomy interface and 
fi xation failure (Figure 7).

TROUBLESHOOTING INTRA-
OPERATIVE COMPLICATIONS

Despite our best efforts, problems arise during surgery. 
Specifi c to the Akin procedure in the rather small proximal 
phalanx, minor mishaps while performing the wedge 
osteotomy or fi xating it can result in signifi cant diffi culty in 
recovering both good position and adequate stability. The 
complications that arise are classifi ed into three basic groups.
The fi rst category, excessive wedge resection resulting in 
over-correction is the most diffi cult to manage and for that 
reason should be the most avoided. Resecting a smaller 
wedge than is expected to be necessary and then increasing 
the size of wedge is encouraged. When an excessively large 
wedge has been resected the fi rst tendency is to attempt to 
replace a portion of the wedge that was resected. However, 
this creates a very unstable osteotomy that will be diffi cult to 
fi xate. In many cases, the better option is to resect a reverse 
wedge that includes the hinge resulting in a trapezoidal 
resection (Figure 8). 

In the event that a reverse deformity occurs due to 
excessive wedge resection the longitudinal axis may be 
disrupted resulting in a reversal of the tension band effect of 
the long fl exor and extensor tendons. In this case, the lateral 
aspect of the osteotomy becomes the tension side and the 
medial side becomes the compression side of the osteotomy. 
This can signifi cantly change the dynamics of the employed 
fi xation (Figure 9).

The second complication results when the hinge axis 
lies within or at the articular surface of the phalanx. In this 
situation traumatic arthritis becomes a concern if the hinge 
fails and the articular surface loses congrueity. The stability 
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Figure 7. Intra-operative radiographs are used to 
confi rm appropriate screw length is achieved. Here, 
a sponge clamp is being used to twist the hallux 
under fl uoroscopy for visualization to ensure the 
guide pin for the cannulated screw exits the far 
cortex only slightly. Excessively long screws are 
frequently painful once the patient begins normal 
ambulation. However, if the screw does not 
purchase the far cortex the fi xation is likely to fail to 
maintain stability of the osteotomy.

Figure 8. When an excessively large wedge is inadvertently removed it can 
be corrected by replacing a portion of the wedge. However, this results in 
an oblique, unstable osteotomy. Resecting a small “reverse” wedge as is 
depicted here results in a transverse osteotomy without a bone graft that 
may be much easier to fi xate with cerclage wire or crossed Kirschner wires.

Figure 9A. The long red arrow represents the 
pull of the long fl exor and long extensor tendons 
of the hallux. The short red arrows represent the 
tension forces on the medial side of the bone that 
pull the osteotomy open. B. An excessively large 
wedge that overcorrects the abductus deformity 
can make the lateal side of the phalanx the tension 
side of the osteotomy. If the hinge is compromised 
the osteotomy gaps laterally. In this case a medially 
placed cerclage wire will not stabilze the osteotomy 
unless it courses across the entire phalangeal base to 
the lateral cortical wall to restore the hinge.

A B
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of the osteotomy and adequate fi xation becomes more 
paramount to protect the joint from signifi cant deformity. 
Experience has shown that minor incongruities do not 
result in signifi cant symptoms.

The fi nal category is loss of an intact hinge. This 
probably occurs more frequently in osteotomies performed 
in the shaft of the phalanx because the hinge in the oval 
shaft portion of bone is much smaller than a hinge in a more 
rectangular area at the metaphyseal area (Figure 10). Hinge 
fracture also results when the hinge becomes “boxed.” In 
this situation, the theoretical hinge of the osteotomy lies 
outside the phalanx itself. To correct this problem, fracture 
of the hinge is frequently necessary to allow reduction of the 
wedge osteotomy.Two-point fi xation to give the osteotomy 
satisfactory stability may be required. In the transverse 
osteotomy this may be achieved with 2 staples or stainless 
steel wire loops oriented perpendicular to one another. 
Crossed Kirshner wires buried or percutaneous may also 
be considered. An obliquely oriented osteotomy may still 
lend itself to screw fi xation though again 2 points of fi xation 
are preferred once the boney hinge has failed. However, if 
a sturdy soft tissue hinge remains intact, a single screw may 
be satisfactory. 

DISCUSSION

While the indication for digital realignment may be 
radiographically or even clinically obvious in select cases, 
there are likely few other surgical procedures that are 
performed as an afterthought than the proximal phalangeal 
osteotomy during the correction of hallux valgus. There 
are two circumstances that frequently contribute to this 
impromptu procedure. At times, a signifi cant increase in the 
distal articular set angle is revealed after the intermetatarsal 
angle has been addressed. But perhaps more frequently 
the correction of the hallux abducto valgus deformity is 
determined to be insuffi cient. In either case, the surgeon 
is forced to decide whether the residual deformity is 
signifi cant enough to warrant an additional osteotomy. 
The literature is rife with studies proving that patients are 
“satisfi ed” with their surgical result following hallux valgus 
repair and that cosmetic appearance plays a very small role 

in this contentment. The proximal phalangeal osteotomy 
seems to lie somewhere between the idioms “better is the 
enemy of good” and “a job worth doing is worth doing 
right.” Hopefully the decision is not based on the surgeon’s 
discomposure with the surgical procedure. I contend that 
taking advantage of the soft tissue hinge while performing 
the wedge osteotomy simplifi es the procedure making any 
chosen fi xation technique more effective. The oblique 
wedge allows this advantage and places a signifi cant portion 
of the osteotomy in the metaphyseal bone that is known to 
have a better proclivity to rapid healing and creates a large 
hinge that is less likely to fracture.
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Figure 10. A closing wedge made in the cylindrical 
portion of a bone results in a small fragile hinge. 
When the hinge of the osteotomy is located in a 
more rectangular or square portion of the bone the 
hinge is larger and therefore less likely to fracture. 
(From Boberg with permission.) 
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