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Objective:  To “summarize the test characteristics of the history, physical examination, routinely available laboratory measurements and radiographs, and MRI for evaluating lower extremity osteomyelitis in patients with diabetes”. (p. 807)

Methods:  The authors conducted a MEDLINE search from 1966 – March 2007 for English-language articles identified using the intersection of two search strategies:  
1) osteomyelitis, diabet$, signs and symptoms, physical examination, diagnosis, diagnostic tests, and “sensitivity and specificity”;  
2) Explosion of nine Medical Subject Headings (MESH) terms including physical examination, medical history taking, professional competence, “sensitivity and specificity”, reproducibility of tests, observer variation, “diagnostic tests routine”, decision support techniques, and Bayes theorem.
In addition, the SR authors performed a hand-search of references from retrieved articles, previous reviews, and “polling experts”.  Publications in abstract and letter form were included to minimize publication bias.

Inclusion criteria included “original studies describing historical features, physical examination, laboratory investigations, or plain radiograph in the diagnosis of lower extremity osteomyelitis in patients with diabetes mellitus”. (p. 808)  Additionally, original studies had to include sufficient detail to reproduce 2x2 tables or report diagnostic characteristics for the test.  The diagnostic test had to be compared to a criterion standard.  Studies including pediatric populations or mixes of diabetic/non-diabetic patients were excluded.  The accepted gold standard for the diagnosis of osteomyelitis was culture or histological results.
Individual study quality was assessed using a topic-specific rating scale and the Rational Clinical Exam (RCE) checklist.  LR’s were computed for individual studies for each outcome using published raw data.  Summary LR’s with 95% CI’s were computed using the DerSimonian/Laird random-effects model when two or more studies examined the same clinical variable.

	Guide
	Question
	Comments

	I
	Are the results valid?
	

	1.
	Did the review explicitly address a sensible question?
	Yes.  How do elements of the history, physical exam, routine labs, and imaging tests modify the likelihood of osteomyelitis?

	2.
	Was the search for relevant studies details and exhaustive?
	No.  Investigators did not assess non-English medical literature and neglected viable electronic search engines like EMBASE or LILACS.  In addition, they did not search for Clinical Decision Rules’s.

	3.
	Were the primary studies of high methodological quality?
	No.  Of 21 identified studies, only eight were prospective.  Many studies did not perform criterion-standard testing on all patients so specificity and LR’s could not be computed.  “Only 10 studies that attained a level II or III quality rating with the remainder considered to be of poor quality”. (p. 812)

	4.
	Were the assessments of the included studies reproducible?
	Uncertain since no disagreements or Kappa is reported for quality assessments.

	II.
	What are the results?
	


	1.
	What are the overall results of the study?
	· 21 studies of 1027 patients met inclusion criteria with prevalence of osteomyelitis ranging from 12% to 100%.  Based upon one retrospective cohort of 8905 diabetics the SR authors’ best-estimate of pre-test probability for osteomyelitis was 15%.
· No studies evaluated the precision of symptoms, signs, or investigations in the diagnosis of lower extremity osteomyelitis.
· Temperature was examined in only one study (poor quality Level V rating) and specificity/LR could not be determined, but sensitivity was 19%.

· The following diagnostic test characteristics were obtained:

Test                                       LR+                     LR-
Probe to bone*               6.4 (3.6-11)       0.39 (0.20-0.76)
Bone exposure               9.2 (0.57-146)   0.70 (0.53-0.92)
Ulcer area > 2 cm2         7.2 (1.1-49)       0.48 (0.31-0.76)
Ulcer inflammation        1.5 (0.51-4.7)    0.84 (0.56-1.3)
Clinical judgment*
     (Wagner > 2)             5.5 (1.8-17)       0.54 (0.30-0.97)
ESR ≥ 70 mm/h*            11 (1.6-79)        0.34 (0.06-1.9)
Swab culture                     1 (0.65-1.5)          1 (0.08-13)
X-ray*                            2.3 (1.56-3.3)   0.63 (0.51-0.78)
*summary estimate

· X-ray criteria for osteomyelitis included focal loss of trabecular bone, periosteal reaction, and frank bone destruction (Table 3, p. 811) and were evaluated in 16 studies (6 prospective) of 567 patients.

· WBC was evaluated in one study with sensitivity range 14% - 54% across serious cut-offs and inability to compute specificity or LR’s.
· No studies evaluated the role of serial WBC, ESR, or X-rays.

· MRI assessment summarized the PGY-III paper with summary LR+ 3.8 (95% CI 2.5 – 5.8) and LR- 0.14 (95% CI 0.08 – 0.26) with overall accuracy 89% (95% CI 83 – 94%).


	2.
	How precise are the results?
	See the 95% CI’s reported above.

	3.
	Were the results similar from study to study?
	No, there were wide ranges of sensitivity noted across studies.

	III.
	Will the results help me in caring for my patients?
	

	1.
	How can I best interpret the results to apply them to the care of my patients?
	This manuscript offers several useful clinical pearls.

1) The best-estimate pre-test probability for diabetic foot osteomyelitis is 15%. 
2) Only a negative MRI significantly decreases the likelihood of osteomyelitis.  The absences of any other findings on history, physical exam, lab, or imaging tests do not significantly reduce the post-test probability for diabetic foot osteomyelitis.

3) The presence of ulcer size > 2 cm2 or a positive probe to bone test significantly increase the probability of osteomyelitis as does clinical gestalt, but the elements of gestalt as well as the clinical variables confounding reliability and accuracy of gestalt, remain poorly defined.  
4) An ESR ≥ 70, an abnormal x-ray, or an abnormal MRI all significantly increase the probability of osteomyelitis.

	2.
	Were all patient important outcomes considered?
	No patient-oriented outcomes were assessed in this diagnostic accuracy SR.  Once accurate tests are identified, RCT’s would be needed to ascertain whether awareness of test results would impact amputation rates, mortality and functional recovery, as well as cost-effectiveness.

	3.
	Are the benefits worth the costs and potential risks?
	Yes by recognizing that many elements of history and physical exam lack any substantial evidence basis as do readily available labs.


Limitations
1) In complete search strategy with English-language bias and uncertain whether CDRs exist.
2) Overall, poor quality studies with largely uncertain specificity for many tests and risk of inflated sensitivity point estimates secondary to verification bias.
3) No assessment of combinations of tests (clinical decision rules).
4) “Clinical gestalt” remains undefined.  Do the authors mean simply lumping patients into qualitative categories such as high-risk vs. low-risk or do they mean quantitative estimate of osteomyelitis likelihood (i.e. < 1%, >1%-<10%, etc.)?
5) No assessment of reliability (Kappa) for subjective measures.
6) No ED-based studies (limited external validity).
7) No assessment of Charcot neuroarthropathy as a confounding diagnosis.
Bottom Line

Ulcer size > 2 cm, a positive probe-to-bone test, or ESR > 70 mm/h each significantly increases the likelihood of diabetic osteomyelitis.  Although abnormal x-rays can increase the probability, only MRI substantially reduces the likelihood of lower extremity osteomyelitis in diabetic patients.  Future research is needed to understand the usefulness and reliability of combinations of history/physical exam/lab/imaging tests for the risk-stratification of osteomyelitis in ED patients with diabetic foot lesions.  Ultimately, a clinical decision rule may help to efficiently and reliably risks stratify diabetic foot lesions for osteomyelitis in the ED.
Critical Review Form
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Wagner Grading Scale





Grade 0 = no open lesions; may have evidence of healed lesions or deformities


Grade 1 = superficial ulcer


Grade 2 = deeper ulcer to tendon, bone, or joint capsule


Grade 3 = deeper tissues involved, with abscess, osteomyelitis, or tendinitis


Grade 4 = localized gangrene of toe or forefoot


Grade 5 = gangrene of foot 
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