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Case
• 74 yo male with the following PMHx

• DM2, well controlled on insulin and an SGLT2i (A1C 7.2%)
• DFUs necessitating a hallux amputation 6 weeks prior
• Retinopathy 

• Hand contractures and OA 
• CKD stage 3A (baseline Cr ~1.3-1.4)
• CHF (on asa, statin, ARB)
• HTN
• Hyperlipidemia
• Quit smoking in the 60’s



HPI
• Undergone hallux amp 6 weeks prior
• Discharged home to do his own 

wound care
• Trouble following up in pod clinic 

post-op
• Called in the day prior to presentation 

complaining that his foot was red and 
he developed a blister

• Podiatry worked with social work to 
get a ride 



Physical 
exam



>37 million Americans have diabetes
Centers for Disease Control and Prevention. National Diabetes Statistics Report. 2021.



Lavery LA et al. Diabetes Care. 2003;26(5):1435-8

25% will develop a diabetic foot ulcer



>70% will die or undergo amputation
Brennan MB et al. J Diabetes Complications. 2017;31(3):556-61



Learning Objective

Develop a 4-pronged approach to caring for patients with 
diabetic foot osteomyelitis.



Outline

1. Evidence behind comprehensive care

2. Glycemic control

3. Vascular disease

4. Mechanical complications

5. Infection



Musuuza J et al. J Vasc Surg. 2020;71(4):1433-46

Comprehensive Care Teams Are Associated with a Reduced Risk of Amputation
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7.5%
Hasan R et al. J Vasc Surg. 2016;63(2 Suppl):22S-28S



O’Hea E et al. Psychol Health. 2015;30(8):879-96
Boudreaux ED et al. Ann Behav Med. 2007;33(2):189-99



Neal B et al. NEJM. 2017;377(7):644-57
Zannad F et al. Lancet. 2020;396(10254):819-29
Heerspink HJL et al. Am J Kidney Dis. 2022;79(2):244-56

SGLT2 Inhibitors

• Loss of glucose through the urine leads to reductions in:
‒ Weight
‒ Volume
‒ Blood pressure

• Decreased cardiovascular events
• Improved control of heart failure
• Reductions in end-stage renal disease



Neal B et al. NEJM. 2017;377(7):644-57
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2017

CANVAS: HRamp 1
.97 

(95% CI 1.41-2.75)

FDA Black Box Warning

www.fda.gov/drugs/drug-safety-and-availability/fda-removes-boxed-warning-about-risk-leg-and-foot-amputations-diabetes-medicine-canagliflozin

2020

FDA Removes Black Box Warning

DM practice flu
x
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ODDS OF MAJOR AMPUTATION

Prompers L et al. Diabetologia. 2008;51(5):747-55



25%
Brennan MB et al. J Diabetes Complications. 2017;31(3):556-61
Prompers L et al. Diabet Med. 2008;25(6):700-7



TBIs & ABIs

Test Sensitivity Specificity
Positive 

Predictive 
Value

Negative 
Predictive 

Value

Positive 
Likelihood 

Ratio

Negative 
Likelihood 

Ratio
Toe 
Brachial 
Index

0.89 
(0.76-1.00)

0.45 
(0.29-0.61)

0.45 
(0.29-0.61)

0.89 
(0.76-1.00)

1.62 
(1.17-2.20)

0.24 
(0.06-0.91)

Ankle 
Brachial 
Index

0.68 
(0.48-0.89)

0.59 
(0.44-0.75)

0.46 
(0.28-0.65)

0.79 
(0.63-0.94)

1.69 
(1.03-2.77)

0.53 
(0.26-1.08)

Vriens B et al. Diabet Med. 2018;35(7):895-902
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Mean Arterial Calcification (MAC)

Photo courtesy of Dr. Peta Tehan

• Occurs in 21% of patients with 
diabetes

• PAD equivalent

• Marker of small vessel disease

Niskanen LK et al. Atherosclerosis. 1990;84(1):61-71
Aboyans V et al. J Vasc Surg. 2008;48(5):1197-1203
Ferraresi R et al. J Endovasc Ther. 2021;28(2):194-207



MAC is Associated with an Increased Risk in Major Amputation

Losurdo F et al. Vasc Med. 2021;26(2):164-73



MAC is Associated with Increased Mortality

Resnick HE et al. Circulation. 2004;109(6):733-9 



When to Refer for possible 
revascularization (my opinion)

• Monophasic waveforms

• ABI ≤ 0.7

• High ABI (falsely?) but low TBI



Primary Outcome
• Major amputation
• Re-intervention
• Death

Farber A et al. N Engl J Med. 2022;387(25):2305-16



Patients who underwent surgery had 
fewer major adverse limb events or 
death compared to patients who 
underwent endovascular 
revascularization.

Farber A et al. N Engl J Med. 2022;387(25):2305-16



Farber A et al. N Engl J Med. 2022;387(25):2305-16.



Case
• ABI 1.35 with triphasic waveforms
• Toe pressure was 75 mmHg
• Medical management:

• Aspirin 
• Statin
• ARB

• Non-smoker
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Wagner grade 0: no ulcer

Wagner grade 1: partial or full thickness ulcer

Wagner grade 2: exposed tendon/deeper structures

Wagner grade 3: abscess or osteomyelitis

Wagner grade 4: partial foot gangrene

Wagner grade 5: whole foot gangrene
Sun J et al. Diabetes Res Clin Pract. 2012;95(3):358-63.



Most important sites
• calcaneal
• base 5th metatarsal



Peroneus brevis inserts into the base of the 5th metatarsal

Netter FH. Atlas of Human Anatomy, 7th ed. 2019. Philadelphia, PA, Elsevier.





Case
Wagner grade 3 – pretty clearly a deep space 
abscess and the wound probed to bone 
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Test Sensitivity Specificity + Likelihood 
Ratio

- Likelihood 
Ratio

X-ray 62% 78% 2.8 0.5
MRI 93-96% 75-84% 3.7-6.0 0.05-0.09
WBC scan 91-92% 75-92% 3.6-11.5 0.09-0.1
PET 84% 93% 12.0 0.2

Diagnostic Tests for Osteomyelitis in Diabetic Foot Ulcers

Spellberg B et al. JAMA Netw Open. 2022;5(2):e2211321



Test Sensitivity Specificity + Likelihood 
Ratio

- Likelihood 
Ratio

X-ray 62% 78% 2.8 0.5
MRI 93-96% 75-84% 3.7-6.0 0.05-0.09
WBC scan 91-92% 75-92% 3.6-11.5 0.09-0.1
PET 84% 93% 12.0 0.2
Probe-to-
Bone 87% 83% 5.1 0.2

Diagnostic Tests for Osteomyelitis in Diabetic Foot Ulcers

Spellberg B et al. JAMA Netw Open. 2022;5(2):e2211321
Lam K et al. Clin Infect Dis. 2016;63(7):944-8



Case

6 weeks ago   now
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84% of Percutaneous Bone Biopsies Have a 
Positive Microbiologic Culture

Schechter MC et al. Open Forum Infect Dis. 2020;7(10):ofaa393



Schechter MC et al. Open Forum Infect Dis. 2020;7(10):ofaa393



Schechter MC et al. Open Forum Infect Dis. 2020;7(10):ofaa393



“Oral antibiotic therapy was noninferior to IV 
antibiotic therapy when used within the 1st 6 weeks 
for complex orthopedic infections.”

Li HK et al. N Engl J Med. 2019;380(5):425-36



Oral Antibiotics That Wouldn’t Be Unreasonable

Antibiotic
Ciprofloxacin
Moxifloxacin 
Linezolid
TMP-sulfa
Metronidazole 
Rifampin
Doxycycline
Clindamycin

Spellberg B & Lipsky BA. Clin Infect Dis. 2012;54(3):393-407

Marrow suppression

Neuropathy



VA INTREPID

Bessesen MT et al. BMC Infect Dis. 2020;20(1):23



Case
• Blood cultures negative
• Pus expressed pre-op: Gram stain with moderate GPCs pairs, 

culture MSSA and Strep pyogenes
• Distal bone culture: MSSA, Group G Strep, Corynebacterium 

striatum, Anaerococcus, Campylobacter ureolyticus
• Proximal bone culture: MSSA, Strep agalactaie, 

Corynebacterium striatum, Anaerococcus, Campylobacter 
ureolyticus

• ESR 69 à 60
• CRP 7.26 à 1.44



Do we go 
back in or 
trust 
antibiotics?



Treatment 
• Empiric vancomycin and piperacillin-tazobactam
• Dropped piperacillin-tazobactam 3 days post-op
• Anaerobic GNR isolated on bone culture à added 

metronidazole to vancomycin
• Had to stop metro due to nausea
• AKI on vanco à dapto 
• Pulmonary toxicity on dapto à linezolid
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