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INTRODUCTION
The traditional approach to partial first ray amputation
has used a racquet-type incisional approach. While this
approach is often adequate, it may not always be the best
option. Specifically, racquet-type incisions do not allow the
surgeon to excise and close plantar first ray wounds, and
make it difficult to close wounds when significant hallux soft
tissue destruction is present. This article discusses the use of
a plantar-based incision approach with a planned triangular
skin flap. The technique will be reviewed and a series of
cases are presented to demonstrate appropriate use.

TECHNIQUE
It is helpful to start by first marking out the dorsal extent
of a standard transmetatarsal amputation (TMA) incision.
These markings will identify tissue that should be avoided in
case conversion to a TMA becomes necessary in the future.
The medial apex of the TMA incision site will be the most
proximal point of the flap, while the most distal point will be
at the most plantar lateral aspect of the sub-first metatarsal
wound. These two points are connected by a straight line,
which will become the incision line. Prior to actually making
this incision, one should perform the hallux amputation
portion of the procedure leaving as much healthy tissue
intact as possible.
The flap incision should be made full thickness directly
down to the first metatarsal bone. Any spreading or

Figure 1. Clinical appearance of the dorsal hallux
necrosis.

separation of the tissue should be avoided. All the soft tissue
is then elevated off the distal first metatarsal bone, exposing
the head. All infected bone is then resected using power
instrumentation. If possible, the cut should be made so that
only the head of the first metatarsal bone is removed, and the
saw blade should be held at an angle so that the cut is made
from dorsal-distal to plantar-proximal. This approach should
allow you to avoid cutting the nutrient artery to the bone,
although occasionally it will still get cut. If the nutrient artery
is cut, it can be difficult to tie off because of its small size.
It may have to clot off on its own but various hemostasis
products can be used if necessary. Once the metatarsal head
has been completely excised then the sesamoid bones are
carefully resected. At this point you should notice the flap
looks triangular and is easily shifted laterally and sutured into
place to completely close the wound. A small portion of the
wound should be left open dorsally to allow for drainage
and to prevent hematoma. Naturally, this procedure creates
a large dead space so packing the wound open though this
small area dorsally is recommended. The packing material
can be removed at 3 to 5 days postoperative.

CASE 1
The triangular flap is useful in a patient with a large sub-first
metatarsal wound and soft tissue necrosis to the dorsal and
plantar hallux.

Figure 2. Appearance of the plantar sub-first
metatarsal ulceration.
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Figure 3. Appearance after the hallux amputation.

Figure 5. Elevation of the flap.

Figure 7. Appearance of the advanced flap with final skin closure. Note the
small area dorsally, which is left open and packed.

Figure 4. Incision placement. The arrow indicates the direction that
the flap will be advanced after it is elevated.

Figure 6. Resection of the first metatarsal head.
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CASE 2
This patient presented with continued infection and lack of
healing after a hallux amputation that had been performed
by another surgeon. There was a significant loss of soft
tissue in the plantar sub-first metatarsal area and no healthy
tissue available at the hallux. An apparently difficult case
with significant soft tissue loss has been easily converted to a
closed wound by utilizing the triangular skin flap technique.

Figure 8. Appearance of the previous hallux
amputation.

Figure 9. Appearance of the plantar ulceration.

Figure 10. Wound appearance after debridement.

Figure 11. Incision placement.

Figure 12. Elevation of the flap.
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Figure 14. Postoperative appearance at 1 month.

Figure 13. Immediate postoperative appearance.

CASE 3
The medial hallux soft tissue loss is extensive in this
patient with plantar sub-first metatarsal ulceration. This
presentation allows for easy use of the triangular flap design.
Notice that the level of infection was significant with
obvious pus coming from the medial hallux wound. Given
the level of infection, the wound was packed open with
an antibiotic impregnated biologic sponge. This sponge is
easily removed and does not have the complications seen
with antibiotic beads.

Figure 15. Medial hallux ulceration.

Figure 17. Incision placement.
Figure 16. Sub-first metatarsal ulceration.
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Figure 18. Immediate postoperative view with antibiotic sponge packing.

Figure 19. Postoperative appearance at 1 month.

CASE 4
This case shows a situation where the triangular flap technique
would not be appropriate. The patient had significant plantar
hallux soft tissue necrosis with questionable perfusion to
the dorsal hallux tissue. Consent was obtained for both a
hallux amputation and for a possible first ray amputation.
Intraoperative injection of fluorescein and the SPY imaging
system (Stryker) were used to visualize the quality of the
dorsal and plantar hallux tissue. This imaging helped show
that the dorsal tissue on the hallux was healthy enough
to be utilized for hallux amputation, avoiding the first ray
amputation.

Figure 20. appearance of necrotic tissue on the
plantar hallux.

Figure 21. Questionable viability of dorsal
hallux soft tissue.
Figure 22. SPY image of the plantar hallux with poor vascular perfusion.

106

CHAPTER 22

Figure 24. Postoperative appearance at 1 week.
Figure 23. SPY image of the dorsal hallux with good vascular
perfusion.

DISCUSSION
Borkowsky and Roukis retrospectively reviewed 59 patients
who underwent partial first-ray amputations over an 11year period. Their results are disturbing in that 42% of these
patients ended up having a more proximal amputation
at a mean of 25 months following the initial partial first
ray amputation procedure (1). Additionally, these authors
found that approximately half of the patients died during
the follow-up period. This led the authors to conclude
that transmetatarsal amputation may be a more functional
option for these patients.
Boffeli and Peterson described a similar approach to the
one described above, although there are clear differences in
our incision design and placement (2). Our approaches are
similar in that the incision design allows for excision of the
plantar sub-first metatarsal ulceration and complete wound
closure is the end result. Boffeli and Peterson also describe
the same approach for partial fifth ray amputations, which is
also very effective.
Approaching first ray amputation with the previously
described technique is very useful for situations with
significant soft tissue loss involving the hallux, as well as

when there is a sub-first metatarsal ulceration. Racket-type
incisional approaches do not allow excision of the plantar
ulceration and complete wound closure, although this
approach is still useful in situations where there is no plantar
first ray ulceration. Clearly, one should avoid partial first ray
amputation when hallux amputation alone is possible. The
author recommends a minimum of weekly follow-up for the
first month or until the incision site has completely healed.
Delayed incision site healing with this approach is relatively
common, but manageable. Overall, this technique seems to
result in predictable wound closure allowing patients a quicker
return to full weightbearing with custom shoes and inserts.
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