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A small case series of toe sparing surgery:
excision of the first metatarsophalangeal
joint in diabetic patients to facilitate wound
healing
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Abstract
Aim: Various surgical options exist for failed antibiotic treat-
ment of non-healing ulcer or osteomyelitis of the first
metatarsophalangeal (MTP) joint. Our aim was to look at the
outcome of patients undergoing toe-sparing surgery during
excision of the first MTP.  
Methods: A prospective series of patients undergoing toe-
sparing surgery of the first MTP joint under one vascular sur-
geon from 2014 to 2016 and looked after by the
multidisciplinary diabetic foot team was studied. All patients
undergoing surgery were followed up until wound healing.
Complications and time to healing were recorded including
any subsequent procedures.   
Results: Seven men (mean age 56.4 years) with diabetes
underwent this procedure. Mean wound healing time was 9.5
weeks (range 5–16 weeks). All toes were preserved with no
new ulcerations and minimal complications. 
Conclusion: In selected patients with first MTP joint ulcera-
tion and/or osteomyelitis, toe-sparing surgery can be under-
taken with excellent results, preserving the toe with fast
wound healing and no ischaemia to the adjacent toe. 
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Introduction
In the United Kingdom foot complications due to diabetes cost
approximately £650 million, equivalent to 0.7% of the National
Health Service (NHS) annual budget,1 whilst in the USA it is
estimated that this is approximately 9–13 billion dollars.2 Figures
reported in 2015, calculated using new Public Health England
data, showed that the annual number of diabetes-related am-
putations (leg, foot or toe) in England was more than 7,000.3

Toe amputations are associated with an increased risk of major
amputations due to poor wound healing, further amputation of
adjacent toes leading to a cycle of re-intervention and eventually
ipsilateral and in some patients contralateral lower extremity
amputations.4

The currently accepted management of patients with dia-
betic foot ulceration includes control of infection,5 regular
debridement and podiatry input, offloading of the ulcer and
assessment of the peripheral vasculature and, in addition, control
of diabetes and related metabolic abnormalities and advice on
smoking cessation. This is usually managed in a multidisciplinary
setting.6 Failure of this approach may result in toe or leg ampu-
tations.

We describe the outcome of seven consecutive patients with
diabetes with ulceration affecting the first metatarsophalangeal
(MTP) joint who underwent toe-sparing surgery. 

Methods
Patients who attended the multidisciplinary diabetic foot clinic
and underwent toe-sparing surgery of the first MTP were iden-
tified from a prospective database of all patients undergoing toe
surgery under one of the authors (AT). All patients had their vas-
culature assessed with hand-held Doppler or with a duplex scan
if there was any evidence of peripheral vascular disease. Patients
who underwent this procedure had either a non-healing ulcer
and/or osteomyelitis of the first MTP joint. 

All procedures were carried out as day cases under local
anaesthetic using a combination of 1% lidocaine and 0.25%
bupivacaine injected around the base of the toe as a ring block
and proximally around the distal metatarsal bone. A medial
incision was made over the head of the metatarsal bone and
extended proximally and distally incorporating any ulcer margins
(Figures 1a–c). The incision was deepened to the bone and the
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head of the metatarsal and proximal phalanx were excised back
to healthy bone. All bone samples were sent for microscopy,
culture and sensitivity. If there was extensive soft tissue infection
the wound was only partially closed, otherwise interrupted
prolene sutures were used to close the skin. The patients were
fully ambulant after the procedure wearing only postoperative
sandals. 

All wounds were reviewed at 48 hours by a podiatrist and a
baseline postoperative radiograph was taken (Figure 2). Tempo-
rary footwear was provided to prevent flexion of the foot and
to offload the operative site. If the bone culture was positive,
further antibiotics were continued for 2 weeks or longer (de-
pending on wound healing, soft tissue infection with advice
from a microbiologist and also on progression of any infection

on radiographs). Patients were followed up by the multidiscipli-
nary diabetic foot team and community podiatry team until com-
plete wound healing (Figure 1d) and resolution of osteomyelitis
on serial radiographs. Bespoke footwear was provided via the
orthotics department after wound healing.

Results
Patient demographics, co-morbidities and indications for surgery
are summarised in Table 1. All seven patients were male with a
mean age of 56.2 years (range 39–79). Two had type 1 diabetes
and the other five had type 2 diabetes. Two patients with pe-
ripheral vascular disease underwent lower limb revascularisation:
one patient had superficial femoral artery angioplasty and the
other underwent superficial femoral and popliteal artery angio-

Figure 1. Post-operative wound healing following a toe-sparing surgery: (a) day 3; (b) week 4; (c) week 8; and, (d): week 11.

(a)

(c) (d)
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plasty before the toe surgery. All patients except one underwent
surgery after failed conservative treatment with antimicrobials.
One patient had surgery for a non-healing ulcer. The mean time
to full wound healing was 9.5 weeks (range 5–16 weeks). One
patient’s postoperative period was complicated by a methicillin-
resistant Staphylococcus aureus (MRSA) infection identified on
the bone culture. He required intravenous daptomycin to treat
this. One patient had subsequent multiple fractures of the heads
of the 2nd/3rd/4th/5th metatarsals after wound healing due to
non-adherence to prescribed footwear. He was treated with a
walking cast. There has been no incidence of re-ulceration at the
site of the surgical incision. All patients were fully ambulant after
wound healing.  

To date, none of the patients have had further toe amputa-
tions or ulceration at the surgical site (follow up period 9–30
months).  

Discussion
Previous techniques for managing an infected first MTP joint
have included ray amputation, excision of bone and insertion of
bone cement with external fixation and excision of the
metatarsal head through a dorsal incision. The authors do not
have experience of using highly purified synthetic calcium sul-
phate impregnated with antibiotics; however, they are aware of
one centre in the UK where this procedure is routinely used.7 A
ray amputation involves excision of the toe and head of the
metatarsal. Losing a toe can cause major psychological distress
in some patients. In addition, a ray amputation – unless primarily
closed – takes a long time to heal. In the series by Nehler et al
the mean time to healing was 13±10 weeks with complete heal-
ing in less than 50% of the patients,8 whilst in a series by Shaikh
et al some wounds took up to 30 weeks to heal following a first
toe amputation.9 In our series, apart from the one patient who
developed an infection with MRSA, all patients had ulcer healing
by 11 weeks. Paola et al have described a technique which
involves excision of the infected bone via a medial incision with
excision of the bone, saline irrigation and then placement of
antibiotic-loaded bone cement and external fixators.10 We have
no experience of this technique in our centre.   

In this consecutive series of patients we have reviewed
outcomes following removal of the first MTP in patients with
diabetes in an attempt to offer toe-sparing surgery. The per-
ceived benefits also included supporting patients psychologically
with surgery that offered the attraction of preventing loss of the
‘big toe’. While we did not formally evaluate the psychological
aspect of not losing the toe, verbal feedback was positive. The
other advantages of this surgery are that it can be undertaken
as a day case thus reducing inpatient stay, the size of the wound
negates the need for expensive therapy such as negative pres-
sure wound therapy, community nursing input is reduced and,
following healing, footwear requirements are simpler to resolve.
The risks of complications to the adjacent toes are reduced, as
seen in our series, and long-term biomechanical consequences
are minimised.11

Our results show that wound healing and preservation of the
toes can be achieved. This technique is useful in patients with
first MTP joint ulcers or osteomyelitis to preserve the cosmetic
appearance of the toes, but also allowing fast wound healing.
There is a risk that patients may end up needing to have the toe
removed for non-healing wounds, but so far in our series this
has not occurred.

The impetus for the toe-sparing surgery described was be-
cause two patients who had ulcers overlying the metatarsal head
and had failed antibiotic treatment needed ray amputations but
were keen to preserve their toes for psychological reasons. The
surgical technique described was undertaken with successful
results and was offered to other patients needing excision at the
MTP joint. The limitation of this study is that patients have been
selected from the diabetic foot clinic where the common reason
for amputations was failure of multiple antimicrobial therapies.
To date, we have had no complications at the surgical site and
therefore this technique can be an option in managing non-
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Figure 2. (a) Pre-, and (b) post-operative plain radiographs of 
the foot

(a) (b)

Table 1 Patient demographics, co-morbidities and indications 
for surgery 

Age Type of Peripheral Renal Time to
(years) diabetes vascular impairment healing

mellitus disease (weeks)

39 2 No No 5
40 2 No No 16
57 2 No Yes 8
67 2 No No 11
60 1 Yes Yes 10
53 1 Yes Yes 8
79 2 No No 10
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healing or infected diabetic foot ulcers at the first MTP joint.
We conclude that, in selected patients with diabetic foot

infection/ulcers involving the first MTP joint, toe-sparing surgery
can be undertaken to facilitate reduced inpatient stay, shortened
wound healing time, early ambulation and with limited risk of
ischaemia of the adjacent toe.
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Key message

• In selected patients with first metatarsophalangeal
joint ulceration and/or osteomyelitis unresponsive 
to medical therapy, toe sparing surgery can be 
undertaken with preservation of the hallux and
quicker wound healing
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