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Abstract

Background: Osteomyelitis of the calcaneus is an uncommon
type of diabetic foot infection considered to have a poor
outcome. Little is known about predisposing and prognostic
factors, or optimum treatment regimens.

Methods: Case records were reviewed of the eight patients
with diabetes who presented to our centre during 2011-13
with calcaneal osteomyelitis and a complementary group of
19 patients who presented with heel ulcers but without
osteomyelitis.

Results: Male sex (6/8 vs. 4/19; p<0.05), peripheral neuro-
pathy (8/8 vs. 4/19; p<0.001), ulcer size >2 cm? (8/8 vs. 3/19;
p<0.0001) and depth (probing to bone) (6/8 vs. 0/19;
p<0.0001) were associated with calcaneal osteomyelitis. We
were unable to identify any patient or treatment character-
istics in the osteomyelitis group that conferred improved
outcome. Outcomes at 30 weeks after presentation were sig-
nificantly poorer in the osteomyelitis group (ongoing
osteomyelitis or amputation 4/8, and death 2/8) than in the
ulcer only group (1/19 and 2/19).

Conclusions: In patients with diabetes and heel ulcers,
calcaneal osteomyelitis is associated with male gender,
neuropathy and large deep ulcers. It is uncommon and has a
poor prognosis. We were unable to identify any factors
associated with improved prognosis.
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Introduction

It is well known that diabetic foot infections are associated with
significant morbidity and mortality’; however, optimal manage-
ment of these infections improves outcomes, including reduced
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incidence of major limb amputation.2 Osteomyelitis of the calca-
neus, an uncommon type of foot infection, is often considered to
confer worse outcomes than cellulitis or osteomyelitis of the more
distal bones and is extremely difficult to treat.? Infection compli-
cates ulcers caused by pressure or trauma on a background of
peripheral neuropathy, vasculopathy or a combination of the two.
Treatment options include antibiotics, radical debridement and
major amputation. Despite calcaneal osteomyelitis in the diabetic
foot being identified as a marker for poor outcome, very little has
been published about specific predisposing or prognostic factors,
or optimum treatment regimens.

This report describes an audit of our recent experience of
such patients, prompted by the case of a patient with calcaneal
osteomyelitis who progressed to a below knee amputation. We
compared a series of diabetes patients with calcaneal
osteomyelitis, and a complementary series of diabetes patients
with heel ulcers but no osteomyelitis, in order to better under-
stand whether there are any characteristics specifically associated
with the development and outcome of calcaneal osteomyelitis.

Patients and methods

A search was performed of all patients who had attended the multi-
disciplinary foot clinic at Salford Royal NHS Foundation Trust
between 2011 and 2013 inclusive, during which time more than
1500 diabetic patients with new ulcers were treated. Eight patients
were identified as having osteomyelitis of the calcaneus confirmed
by MRI, and 19 patients had heel ulcers but no clinical or radiolog-
ical evidence of osteomyelitis. The case records for all 27 patients
were retrospectively reviewed. All patients had been managed
according to local guidance with regards to debridement, dressings,
offloading and antibiotics by the multidisciplinary foot team. This
analysis was undertaken in line with Trust clinical governance and
audit procedures.

Demographics and diabetes history (type/duration/control/
complications) were ascertained. Ulcer characteristics including
size, depth, base tissue type and evidence of surrounding celluli-
tis were classified. The management plan employed for each
patient was recorded along with the outcome at the time of
analysis. A table of all factors was created to ensure a consistent
approach to the record review. The Mann-Whitney test and
Fisher's exact test (two-tailed) were used to determine if there
were any significant differences between the populations.
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Table 1. Characteristics of patients and foot pathology

Table 2. Presenting characteristics of patients with calcaneal
osteomyelitis and outcome at 30 weeks

reviewed
Baseline Factor Patients Patients p?
with with no
osteomyelitis osteomyelitis
Age, median (range) (y) 78 (42-86) 71 (45-94) 0.8103
BMI, median (range) 26.5 (18.5-44) 29 (18-68) 0.8414
pb
Male sex 6/8 4/19 0.0248
Type 1 diabetes 1/8 5/17 0.6334
Duration of diabetes >10 years 5/7 14/17 0.6080
HbA1¢ >70 mmol/mol 2/7 8/18 0.6592
(8.6%)
Peripheral vascular disease 1/8 9/19 0.1895
Peripheral neuropathy 8/8 4/19 0.0002
Chronic kidney disease 4/8 6/19 0.6578
stage 4-5
Ulcer size 22cm? 8/8 3/19 <0.0001
Ulcer depth (probe to bone)  6/8 0/19 <0.0001
Ulcer base necrotic/sloughy  4/8 6/19 0.4147
Surrounding cellulitis 3/8 5/19 1.0000

aMann-Whitney U test; bFisher’s exact test

Results

Predisposing factors

Demographic and other data are presented in Table 1. The majority
of patients were elderly and had type 2 diabetes. Duration of dia-
betes and diabetes control (assessed by HbA1¢ at time of ulcer pres-
entation) was found to be similar in those with and without
osteomyelitis. Male sex and presence of peripheral neuropathy were
the only patient characteristics significantly more prevalent in the
osteomyelitis group. With regard to ulcer characteristics, penetra-
tion to bone (probing to bone) and larger ulcer size were signifi-
cantly associated with the presence of osteomyelitis.

Factors that might influence prognosis in patients

with osteomyelitis

All patients had a plain X-ray upon presentation; only 3 of the 8
osteomyelitis patients had baseline changes. The patients with
osteomyelitis who at the time of analysis were alive with ulcers that
had healed were compared with those whose ulcers were persist-
ent, in whom surgical intervention had been necessary or who had
died (Table 2). None of the patient characteristics, baseline investi-
gation results (white cell count, C-reactive protein, initial X-ray
changes [3/8]) or microbial population (mixed growth in 7/8) were
found to be associated with outcome.

Outcome comparison between heel ulcer patients with
and without osteomyelitis

Outcomes at 30 weeks in the osteomyelitis (OM) group were worse
than the ulcer only (UO) group. There was higher mortality (OM
2/8 [25%]; UO 2/19 [10.5%]) and, among the survivors, less heal-
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Factor Patients  Patients Significance
alive and with score?
healed amputation/

persistent
osteomyelitis/
died

Age (y) 42,77 56, 74, 78, N/a

81, 86, 86

Male sex 2/2 4/6 1.00

BMI >25 kg/m? 2/2 3/6 1.00

Type 1 diabetes 1/2 0/6 0.25

Duration of diabetes 1/2 4/6 1.00

>10 years

HbA1¢ >70 mmol/mol 1/2 1/6 1.00

(8.6%)

Peripheral vascular disease  0/2 1/6 1.00

Peripheral neuropathy 2/2 6/6 1.00

Chronic kidney disease 1/2 2/6 1.00

stage 4-5

aFisher's exact test.

ing or major amputation (rates of healing OM 2/6 [33%]; UO
16/17 [94%)).

Discussion

This retrospective review of diabetic heel ulcer patients with and
without calcaneal osteomyelitis confirms the severity of calcaneal
osteomyelitis in patients with diabetes and the associated poor
prognosis. Peripheral neuropathy and male gender were the prin-
cipal patient factors associated with calcaneal osteomyelitis. This
was surprising as it was thought that other factors including age,
presence of peripheral vascular disease, obesity and poor diabetes
control might be more influential. However this was only a small
case series which limits interpretation of the findings.

Loss of protective sensation is an important factor in convert-
ing a superficial ulcer into a deep wound penetrating to bone.
Effective offloading is vital to ulcer healing, but severe neuro-
pathy can make this difficult to achieve, especially in a weight-
bearing area such as the heel; consequently superficial ulcers
frequently deteriorate.# It is possible that peripheral vascular
disease was not as prevalent as anticipated due to the known
distal predominance of small vessel peripheral vascular disease in
people with diabetes, or perhaps patients with severe ischaemia
are less mobile and therefore less likely to develop heel ulcers.

Not all patients with calcaneal osteomyelitis had presenting
ulcers that probed to bone. Equally some patients without
osteomyelitis presented with larger ulcers. Similarly, plain foot
X-ray changes and raised inflammatory markers were patchy at
initial presentation. Nevertheless, our findings overall comple-
ment those identified in a systematic review and meta-analysis
of diabetic foot infections which suggests that factors increasing
the likelihood of osteomyelitis are probing to bone, ulcer size
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~ )
E@i Key messages
e

e (Calcaneal osteomyelitis is an uncommon type of foot
infection

e (Calcaneal osteomyelitis was found most often in men
with diabetic neuropathy and large deep heel ulcers

e Long-term prognosis in calcaneal osteomyelitis is poor

>2 cm?, ulcer duration >2 weeks or erythrocyte sedimentation
rate >70.58 Some case series suggest that a negative probe to
bone test has a strong negative predictive value (0.98), whereas
a positive probe to bone test only has a positive predictive value
of 0.57.92 In our series, however, the inability to probe to bone
did not reliably exclude osteomyelitis, consistent with many
studies that suggest no single factor can reliably include/ exclude
osteomyelitis.>7

A limitation of this small case series review is that bone
biopsy was not performed for microbiological identification.
Other studies of diabetic foot infection have found that bone
biopsy guided antibiotic treatment may be more effective.’®
Additionally this is a small case series, albeit of an uncommon
diabetic complication, which is bound to limit generalised inter-
pretation of some of the findings.

This series confirms the poor prognosis associated with
established calcaneal osteomyelitis. Our findings suggest that
efforts for improvement should be directed primarily towards
better prevention (e.g. better offloading of heel pressure in men
with severe diabetic neuropathy). Perhaps bone biopsy with
culture to allow targeted antibiotic therapy or early bone
debridement should also be considered for such patients; par-
ticularly given the impact of reduced mobility on patients’ quality
of life and its probable contribution, combined with chronic
inflammation, to the high mortality rates seen.
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Conclusion

Calcaneal osteomyelitis is an uncommon diabetic foot complication
associated with large neuropathic heel ulcers and a poor prognosis.
Large, collaborative studies are warranted to explore improvements
in prevention and treatment.
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