Diagnostic Test CAT
Pat Pun
Clinical Question: In patients with diabetic foot infections, how does MRI perform compared to 3 phase bone scan and tagged WBC scan in diagnosing osteomyelitis?
Medline search:  subj search “diabetic foot”, “osteomyelitis”, “MRI”, “technetium bone scan”

Reference: Croll, Scott et al. “Role of MRI in the diagnosis of osteomyelitis in diabetic foot infections” J Vasc. Surg, Aug 1996 24(2):266-270

Methods

Design – Prospective non-blinded study           Setting – Single academic medical center in PA
Patient Population – 27 patients with diabetic foot infections enrolled. Inclusion criteria: loss of skin integrity with ulceration or eschar formation. Exclusion criteria: obvious gangrene or fetid foot requiring immediate surgery, or patients with cellulitis only.  No mention of screening or enrollment methodology. 
Diagnostic test: 1. 3 phase Technetium bone scan (22). 2. Indium tagged leukocyte scan (19) 3. MRI scan T1 and T2 weighted images with 4mm slice (27) 4. Plain radiograph
Reference standard:  Bone pathology as obtained from open debridement  with bone resection (9), amputation (9), or by bone culture (3). Six patients “successful medical treatment” deemed exclusive of osteomyelitis.
Blinding of those performing and/or undergoing the test: radiologists and clinicians blinded only to pathologic end point, but not to results of other diagnostic studies or clinical features. 
Analysis – sensitivity and specificity of each test compared to reference standard calculated
Outcomes – diagnosis of osteomyelitis
Follow-up – all 27 patients underwent MRI, 22 bone scan, 19 tagged WBC scan, 21 tissue diagnosis and 6 diagnosis based on response to medical therapy. Of these, response was also confirmed at 2 and 6 months after “brief, not ongoing” course of antibiotics. 
Validity

Did all patients receive the diagnostic test being evaluated and a reference standard? No, variable reference standard (response to medical therapy). only 22 had bone scan, 19 tagged WBC scan
Was the comparison between tests blinded? no
Was the tested population representative of that for which the diagnostic test will be used in practice? yes
Was the decision to perform the diagnostic test influenced by the result with the reference standard? No, blinded to reference standard
Is the test clearly defined and reproducible? yes
Are LR’s available or calculable? yes
Groups treated similarly outside of intervention test? yes
Do the study population characteristics describe your patient? yes
Results

	Test (N)
	Sensitivity
	Specificity
	LR+
	LR-
	Cost ($)

	MRI (27)
	89
	100
	High
	0.11
	785

	Xray (27)
	22
	94
	3.66
	0.83
	76

	Bone scan (22)
	50
	50
	1
	1
	235

	Tagged WBC (21)
	33
	69
	1.06
	0.97
	1045


Adverse Effects of diagnostic test or reference standard: not mentioned, amputation was part of reference standard
Comments

Strengths: Directly compared all 4 modalities with each other and with gold standard in same group of patients. Weakness 1. small sample size, not blinded 2. Variable gold standard:-- 6 with “successful medical treatment” 3 with bone culture. 3. not everyone received every test, allowing for sampling bias, 4. Bone scan and tagged WBC performed much more poorly compared to performance characteristics demonstrated by other studies, making reproducibility of results questionable. Additionally, the clinical and cost utility of any noninvasive testing has been questioned as opposed to empiric surgical debridement and long term culture guided long term antibiotic therapy with high pretest probability of osteomyelitis. (JAMA 1995: 273: 712-720.)

Bottom line: In this small study, MRI seems to be a sensitive and specific noninvasive diagnostic test for detecting osteomyelitis but we can be less sure of its superiority to other modalities. 
