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ulcer probes to bone and there is 
concern for underlying osteomyelitis.8 
Excision of a single metatarsal head 
to achieve healing of neuropathic ul-
cers was first described in the early 
1950s. The metatarsal head resection 
procedure has since been modified to 
achieve better outcomes with fewer 
complications.
 Commonly isolated lesser meta-
tarsal head resection or multiple 

lesser metatarsal head resections 
are performed through a dorsal in-
cision overlying the metatarsal head 
or between two metatarsal heads. 
The prominent metatarsal head is 
typically resected at the surgical 
neck. Debridement of the plantar 
wound is also completed during 
this time, and wound care is contin-
ued post-operatively.
 Alternatively, Rosenblum, et al. 
described a technique for metatar-
sal head resections associated with 
deep plantar ulcers. Their approach 
was plantarly with excision of the ul-
ceration, associated metatarsal head 
resection, and with primary closure 

Diabetes has many com-
plications affecting the 
lower extremity, with 
foot ulceration being 
the most recognized. 

Based on the data from the Interna-
tional Diabetes Federation, approxi-
mately 9.1–26.1 million people with 
diabetes develop foot ulcerations 
each year. The lifetime occurrence 
of foot ulcers in people with diabe-
tes has been calculated to be 19–34 
percent.1,2 In a recent systematic re-
view by Jupiter, et al., it was found 
that about 85% of lower extremi-
ty amputations in patients with di-
abetes are related to diabetic foot 
ulcers. This places these individu-
als with a five-year mortality rate 
around 40 percent.3

 Repetitive shear and stress over 
prominent anatomic locations are 
often the etiology of many pedal ul-
cerations. Intrinsic muscle wasting 
of the diabetic foot leads to altered 
pedal architecture, resulting frequent-
ly in contracted toes and prominent 
metatarsal heads. This altered struc-
ture of the diabetic foot leads to in-
creased pressures of the forefoot. The 
soft tissues of the forefoot undergo 
repetitive trauma from high pressure, 
leading to skin breakdown and ul-
ceration under the lesser metatar-
sal heads.4 The mean peak pressures 
were studied by Patel and Wieman, 
who found increased pressures be-
neath the metatarsal heads in pa-

tients with plantar forefoot ulcer-
ations, confirming that these areas 
are at higher risk.5

 Both conservative and surgical 
treatment options are available to 
aid in healing lesser metatarsal head 
ulcers. The ultimate goal is to reduce 
and redistribute stress and pressure 
from the ulcerated area. Common-
ly used conservative modalities are 
casts, boots, and bracing. Howev-

er, often these are not enough, and 
surgical debridement and off-loading 
is needed to alter pedal architecture 
to reduce stress and shear forces in 
these high-pressure areas.6

Surgical Procedures
 Various surgical procedures have 
been described to treat lesser meta-
tarsal head ulcerations, including 
metatarsal head resection and oste-
otomies. Metatarsal head resection is 
a common procedure used to reduce 
the plantar pressure by removing the 
prominent metatarsal head to assist 
in healing of forefoot ulcerations. 
This procedure is also frequently 
used when a sub-metatarsal head 

Surgical intervention is often 
a useful intervention for off-loading plantar pressures.
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ations who underwent resection of the metatarsal head to 
obtain wound healing. Eighty-eight percent of the ulcers 
were healed with relatively faster rates than historical 
norms. They were able to conclude that metatarsal head 

resection aids in the heal-
ing of the wounds asso-
ciated with prominent 
metatarsal heads.4

 In a case control 
model, Armstrong, et al. 
compared the efficacy of 
the pan metatarsal head 
resection and non-surgi-
cal management of the 
forefoot wound. The 
results of this study 
demonstrated that the 
surgical group healed the 
plantar forefoot wounds 
faster than those of the 
nonsurgical group. These 
surgical group patients 
also had fewer recurrent 
ulcers and a lower infec-
tion rate.6

 In Patel and Wie-
man’s study evaluating 
forces on the plantar 
aspect of the feet of dia-
betic patients with ulcer-
ations, not only did they 
find increased mean peak 
plantar pressures in sites 
of plantar ulcerations, 
but they also found that 
following a metatarsal 
head resection, the plan-
tar pressures were sig-
nificantly reduced. Also, 
there was no significant 
transference of pressure 
after metatarsal head re-
section. Another result 
of this study is that all 
patients achieved ulcer 
healing of their plantar 
ulceration within 8+/–2 
weeks.5

 Armstrong,  e t  a l . 
evaluated wound heal-

of the ulcer. They found that with this technique, 83% 
of the patients achieved primary healing after the proce-
dure.8 Griffiths and Wieman in 1990 first described the 
metatarsal head resection as useful in aiding the healing 
of diabetic foot ulcers. They found that after the metatar-
sal head(s) were resected, the associated plantar forefoot 
ulceration healed in 2.4 +/–1.6 months with minimal 
complications.9

 Wieman, et al. completed an eleven-year retrospec-
tive study of patients with diabetic plantar forefoot ulcer-
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Figure 1: 
A. Pre-operative sub 
fifth metatarsal head 
ulcer B. Healed in-
cision C. Healed in-
cision D. Recurrent 
plantar callus noted 
on the right foot. 
E. Radiograph of 
right foot prior to 
revision. F. Pre-op-
erative right foot. 
G. Immediately 
post-operative 
from right foot re-
vision where more 
metatarsal was 
resected.

Eighty-eight percent of the ulcers 
were healed with relatively faster rates 

than historical norms. 
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burr. The metatarsal head displac-
es dorsally and was allowed to float 
without any fixation. They achieved 
an 85% healing rate without any 
recurrence at the eleven and a half 
months mean follow-up.13

 In addition to resection and 
osteotomies, adjunct procedures 
have shown to aid in healing of 
lesser metatarsal head plantar ul-
cerations. Ultimately, these addi-
tional procedures aim at the goal 
of reducing the forefoot pressures. 
Hamilton, et al. combined less-
er metatarsal head resection with 
gastrocnemius recession and per-
oneus longus to brevis tendon 
transfer in patients with recurrent 
neuropathic foot ulceration. The 
combination of these procedures 
was thought to help decrease fore-
foot pressure by decreasing equi-
nus and removing pressure from 
the first metatarsal head. In their 
retrospective review utilizing these 
procedures, they achieved healed, 
plantigrade feet in all patients 
without recurrence or transfer cal-
lus, suggesting that this combi-

nation of procedures is effective in 
satisfactory healing of the ulcer.14

 Post-operative management of 
patients undergoing surgery for lesser 
metatarsal head ulcerations varies by 
surgeon. Most studies discuss a brief 
time of non-weight-bearing combined 
with wound care if the ulcer was left 
open. Patients are then able to weight 
bear in a post-operative shoe, off-load-
ing device, or total contact cast. After 
the ulcer is healed, the goal should be 
to continue to reduce pressure and 
offload prominent areas of the foot. 
This can be accomplished via bracing, 
inserts, and custom footgear.3,4,8

 Metatarsal head resection is not 
without complications. Complications 
can vary from soft tissue infection, 
osteomyelitis, hematoma, flail toe, 
recurrent ulceration, or new ulcer-
ation. Recurrence or new ulceration, 
however, seems to be the most stud-
ied. In a prospective study of patients 
with metatarsal head resection for 
osteomyelitis, it was found that new 
ulceration and ulcer recurrences were 
common complications. New ulcer-
ation was noted in 46.7% of patients 
and ulcer recurrence was noted in 

ing following a fifth metatarsal head 
resection for chronic diabetic foot 
ulcerations. When comparing sub 
fifth metatarsal head ulcers that 
were treated conservatively with 
those who treated surgically 
with a fifth metatarsal head re-
section, they found that follow-
ing the fifth metatarsal head re-
section, there was a shorter time 
to healing and a reduced risk of 
recurrent ulceration.10 Figure 1 
displays images of a patient at 
our institution who underwent 
bilateral fifth metatarsal head re-
section for sub fifth metatarsal 
head ulcers at separate times. 
The approach was through a 
dorsal lateral incision. The right 
side had to be revised due to 
recurrent callus formation. Ulti-
mately, the procedure was suc-
cessful in achieving ulcer heal-
ing bilaterally.
 Recently, Matomedi and An-
sari compared metatarsal head 
resection versus conservative 
care of neuropathic diabetic foot ul-
cers in a retrospective cohort study. 
They found that wound healing oc-
curred more frequently and faster 
in 100% of the surgically treated 
patients when compared to the con-
servative treatment group, conclud-
ing that a metatarsal head resection 

was an efficient means of healing 
forefoot ulceration.11

 Figure 2 depicts a patient with 
a sub second metatarsal head ulcer 
who underwent an isolated second 
metatarsal head resection.

Distal Osteotomies
 Distal osteotomies of the meta-
tarsal have been reported successful 
in off-loading the pressure adequate-
ly in patients with ulcers underlying 

a metatarsal head. Biz, et al. per-
formed a minimally invasive distal 
metatarsal diaphyseal osteotomy in 
patients with diabetes and neuro-
pathic ulcerations under their meta-
tarsal heads. They performed an 

osteotomy percutaneously through 
a dorsal incision at a level proxi-
mal to the metatarsal neck to de-
crease plantar pressure and shorten 
the metatarsal. All ulcers healed in 
this study in 7.9+/–4.0 weeks, and 
there were no recurrent ulcerations 
at a mean follow-up of 25.3 months. 

This study concluded that a mini-
mally invasive osteotomy technique 
was an effective method to promote 
wound healing.12

 Tamir, et al. also described a 
mini-invasive floating metatarsal 
osteotomy for neuropathic plantar 
metatarsal head ulcers. They used a 
small dorsal incision to make a per-
pendicular or short oblique osteot-
omy at the metatarsal neck of the 
affected metatarsal using a Shannon 
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Figure 2: A. Pre-operative sub second metatarsal head ulcer. 
B. 5 weeks post-operative with healing of plantar ulceration 
after an isolated second metatarsal head resection with a dor-
sal incision.
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Distal osteotomies of the metatarsal 
have been reported successful in off-loading 

the pressure adequately in patients with ulcers 
underlying a metatarsal head.
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tar ulceration following pan metatarsal 
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 17 Molines/Barroso, R. J., et al. “Anal-

ysis of transfer lesions in patients who 
underwent surgery for diabetic foot ul-
cers located on the plantar aspect of the 
metatarsal heads.” Diabetic Medicine 30.8 
(2013): 973–976.

16.7% of the patients. The authors 
found that when less than 25% of 
the metatarsal was resected, the ulcer 
was more likely to recur.15

 Petrov, et al. found an ulcer re-

currence rate of 25% in patients with 
neuropathic deformity who under-
went pan metatarsal head resection. 
The authors noted that a common 
factor causing the recurrent ulcer was 
boney regeneration of the metatarsal 
heads.16 Another study completed by 
Molines-Barrosco, et al. found a fre-
quency of 41% of new ulceration in 
individuals who underwent metatar-
sal head resection. They also found 
no significant transfer lesions fol-
lowing a metatarsal head resection. 
To reduce complications in patients 
undergoing surgical intervention for 
their plantar ulceration, careful surgi-
cal planning and post-operative care 
are important in the management of 
these ulcers.17

 Ultimately, a large number of 
studies discuss the surgical manage-
ment of lesser metatarsal head ul-
cers with evidence to support that 
it is an effective method to achieve 
healing of an ulcer. Whether a meta-
tarsal head resection or metatarsal 
osteotomy is performed, the goal is 
to decrease the underlying pressure 
to off-load the soft tissues for heal-
ing. Close and careful post-operative 
management will help achieve and 
maintain ulcer healing. PM
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Whether a metatarsal head resection 
or metatarsal osteotomy is performed, the goal is 

to decrease the underlying pressure 
to off-load the soft tissues for healing.

Post-operative management of patients 
undergoing surgery for lesser metatarsal head 

ulcerations varies by surgeon.
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