Use of Remote Temperature Monitoring for DFU Early Detection to Identify Pre-Ulcerative Lesions
A Case Series of Four Patients
Jaminelli Banks DPM; Annie Jong, DPM; Jeffrey Page, DPM
Phoenix VA Health Care System
Introduction

Case A

Case D

Diabetic foot ulcers (DFUs) contribute to significant morbidity, mortality, and
resource utilization. Before ultimately suffering a DFU, the at-risk patient typically
develops a pre-ulcerative lesion which results in elevated plantar pressure,
accelerating tissue damage and resulting in enzymatic autolysis and inflammation.

Patient A is an 80-year-old DM2 male. Pt has neuropathy and history of DFUs with multiple recurrences to
the left left plantar hallux IPJ. After a long period with normal thermometry readings (Figure 1), the patient
presented with significant inflammation to the left hallux (Figure 2). The patient was called and instructed to
offload. During outreach, he reported having not been seen in clinic for specialist foot care in more than a
year. A follow-up call was made a week later because the patient’s inflammation had not resolved via
offloading, and during this call the patient reported HPK on both feet and evidence of subcutaneous
hemorrhage beneath the left hallux (Figure 3). A week later, during exam prompted by these findings, a DFU
was discovered at the left hallux IPJ upon debridement. The DFU measured 1.5cm x 1cm x 0.5cm deep
with red heme drainage and macerated
borders. A bony prominence at the
right hallux was also noted. Forty days
after initial exam, the left hallux DFU
was found freshly epithelialized. As of
this writing, prophylactic surgical
options are being considered to resolve
the right foot bony prominence.
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Patient D is a 75-year-old DM2 neuropathic male. Large
inflammation was detected, manifesting as a 2.8-degree Celsius
temperature difference between the left and right foot at the
fifth metatarsal head (Figure 1). Prompted by this monitoring,
the patient was called and instructed to offload and increase
diligence of daily foot checks. While giving subjective history,
the patient reported callus at a location consistent with the
inflammation detected. The next day, the patient noted
drainage from the area and reported to the ED,
where he was triaged and referred
to podiatry. Upon subsequent
exam by podiatry, the callus was
debrided revealing superficial,
granular DFU at the sub-fifth
metatarsal head without signs of
infection. During follow-up two
weeks later, the DFU remained
Figure 1
uninfected and superficial.

Patients at risk for DFU are often insensate due to peripheral neuropathy. These
patients also tend to be non-compliant with daily foot self-exams, and those who are
compliant often have poor visual acuity secondary to diabetic retinopathy. This
confluence of factors can potentially result in delayed identification and treatment
of pre-ulcerative lesions.
A previous case series by Killeen et al. hypothesized that thermometry may be a
useful tool for the early identification of inflammation due to callus, and that its
practice may enable early and timely treatment of these lesions to mitigate the
progressive tissue damage they cause to prevent ulceration. They presented a case
series of two patients who benefited from thermometry through early detection and
treatment of callus. We aim to lend further evidence in support of this hypothesis
through a case series of four patients.

Methods
This case series follows four high-risk veterans who receive care in a high-risk
podiatry clinic. These subjects have been prescribed a telemedicine thermometry
mat (RTM System; Podimetrics, Somerville MA) for preventive foot care. Patients
designated PAVE 2 or 3 at this clinic were eligible for remote temperature
monitoring with this mat. A recent study suggests that this mat may predict as
many as 97% of non-traumatic plantar DFU with an average lead time of five
weeks, leaving ample time for preventive intervention.

Each subject presented with inflammation during
the last four months. Inflammation was detected as
persistent differences in temperature between the
left and right feet exceeding 2.2°C at one of the six
plantar locations shown in the figure to the right.
Consistent with the clinic’s protocol, each was
contacted in response to the inflammation to collect
subjective history and instruct offloading through
reduced ambulation (target of 50% of baseline step
count), which has been shown to effectively reduce
DFU incidence by as much as 85%.

Case B
Patient B is an 86-year-old neuropathic non-diabetic male. The patient was found
with inflammation to the left medial forefoot approximately two weeks after a
routine diabetic foot exam with no significant findings (Figure 1). Although the
patient is typically seen every three to four weeks for routine debridement, his
next scheduled exam was in six weeks. Six days after being instructed to offload,
the patient’s inflammation persisted, resulting in a follow-up call (Figure 2). The
patient’s caregiver completed a visual exam and noted callus coincident with the
inflammation. The patient also reported his diabetic shoes were more than three
years old. Given these findings, the patient’s exam was rescheduled, and he was
seen in clinic two days later. During exam, HPK to and tenderness of the left
medial first MTPJ were noted. Upon debridement, a superficial wound was
revealed with granular tissue and no signs of infection. The patient was
prescribed new accommodative footwear. During exam seven weeks later, the left
foot ulcer remained superficial without signs of infection; however, an ulcer to the
right foot were noted and attributed to the patient’s new footwear. In the most
recent clinic visit, the left ulcer was completely epithelialized without use of
advanced therapies during the entire episode.

Conclusions

Figure 1

We presented four cases in which thermometry was used for
early detection of pre-ulcerative lesions, allowing for timely
intervention and treatment such as offloading and debridement.
Such interventions and early treatment may prevent diabetic
foot infections and other complications and subsequently
accelerate healing. Practice of thermometry to identify these
pre-ulcerative lesions thus has the potential to improve care and
reduce DFU-related morbidity, mortality, and costs.
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