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Clinical Scenario

0 Chief complaint: right 2nd finger pain for 2 months
o Patient Profile:

o 37 ylo, Male

o BIRE | |

o Opd-2 oral avelox, suspect mycobacterium avium
0 Clinical finding:

¢ Radiography: osteomyelitis over right 22 finger PIP
joint.

o Bone biopsy: bone inflammation



Clinical Scenario

0 Diagnosis; Osteomyelitis
¢ Treatment:

0 Debridement

0 Keep Avelox treatment

o Hyperbaricoxygen therapy.



Q1: The stagihg of
osteomyelitis?




Cierny-Mader staging system for long bone osteomyelitis

Anatomic type

Stage 1: Medullary osteomyelitis

Medullary osteomyelitis denotes infection confined to the intramedullary surfaces of the bone. Hematogenous
osteomyelitis and infected intramedullary rods are examples of this anatomic type.

Stage 2: Superficial osteomyelitis

Superficial osteomyelitis is a true contiguous focus infection of bone; it occurs when an exposed infected necrotic
surface of bone lies at the base of a soft-tissue wound.

Stage 3: Localized osteomyelitis

Localized osteomyelitis is usually characterized by a full thickness, cortical sequestration which can be removed
surgically without compromising bony stability.

Stage 4: Diffuse osteomyelitis

Diffuse osteomyelitis is a through-and-through process that usually reguires an intercalary resection of the bone
to arrest the disease process. Diffuse osteomyelitis includes those infections with a loss of bony stability either
before or after debridement surgery.

Physioclogic class of host*

Class A denotes a normal host

Class B denotes a host with systemic compromise, local compromise, or both

Class C denotes a host for whom the morbidity of treatment is worse than that imposed by the disease itself
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Q2: Is there any good image modalities
for diagnosis of osteomyelitis?

Summary statistics of imaging modalities for diagnosis of osteomyelitis
associated with diabetic foot ulcer

Diagnostic
modality

Total
patients

Sensitivity

(95%
confidence
interval)

Specificity
(95%

confidence
interval)

Probe-to-bone test
or exposed bone

Radiography
MRI
Bone scan

Leukocyte scan

0.60 (0.46-0.73)

0.54 (0.44-0.63)
0.90 (0.B2-0.95)
0.81 (0.73-0.87)
0.74 (0.67-0.80)

0.91 (0.86-0.94)

0.68 (0.53-0.80)
0.79 (0.62-0.91)
0.28 (0.17-0.42)
0.68 (0.57-0.78)
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3: What is the standard
management for osteomyelitis ?

¢ Debridement
¢ Antibiotics

Antibiotic therapy for osteomyelitis in adults

Infectious agent Antibiotic

MSSA Nafcillin 1-2 g intravenously every & hours
Oxacillin 1-2 g intravenously every & hours
Cefazolin 1 g intravenously every 8 hours

MRSA™ Vancomycin | 30 mg/kg intravenously every 24 hours in 2 equally divided doses; not to exceed 2 g/24 hours unless
concentrations in serum are inappropriately low

Coagulase negative staphylococci Vancomycin | 30 mg/kg intravenously every 24 hours in 2 equally divided doses; not to exceed 2 g/24 hours unless
concentrations in serum are inappropriately low

Gram negative organisms (including | Ciprofloxacin | 750 mg orally twice daily
Pseudomonas)
Levofloxacin | 750 mg orally once daily

Ceftazidime 2 g intravenously every 8 hours

Cefepime 2 g intravenously every 12 hours

Emipiric therapy Vancomycin PLUS an agent with activity against gram negative organisms




Foreground
Questions

[s HBO(hyperbaric oxygen therapy) benefit to
patients with osteomyelitis?
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P Patient who has osteomyelitis

I Hyperbaric oxygen therapy as an
adjuvant therapy to debridement and
antibiotics

Without hyperbaric oxygen therapy

O Recurrent rate
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The "5S" levels of organisation of evidence from healthcare research

Brian Haynes, R Evid Based Med 2006;11:162-164 &
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F#FZx Summarie
Key Word: osteomyelitis, Hyperbaric oxygen therapy

Article: overview of osteomyelitis 1n adults

HBO may be useful adjunctive therapy in a small percentage
of patients with refractory osteomyelitis. In a series including
142 patients with Refractory osteomyelitis treated with HBO,

successful healing without relapse was observed in

ONLINE

Y

I3 percent of patients .
- UploDate.
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Search ACP Journal Club o
ACP Journal Club

hyperbaric oxygen therapy | Search |
Search Help
Results 1 - 2 of about 2 for hyperbaric oxygen therapy. W o F5] 5 .
- AR HEIETRY

2008 - Review: Little evidence exists for type of dressing or ...

P I CO#FE

2002 - 3 hyperbaric oxygen treatments reduced cognitive ...
Search ACP Journal Club

Osteomyelitis | Search |

Search Help

Results 1 - 4 of about 4 for Osteomyelitis.

2007 - Review: Magnetic resonance imaqging is an accurate ...

2007 - Anidulafungin was noninferior to fluconazole for ...

2004 - A 10-day regimen of levoefloxacin was not needed in ...

2002 - Caspofungin was as effective as amphotericin B for ...




#=x Syntheses

() COCHRANE LIBRARY
Ind

ndependent high-quality evidence for health care dec

Key Word: Osteomyelitis, Hyperbaric oxygen therapy

Osteomyelitis: 3 cochrane review
Hyperbanc oxygen therapy: 18 cochrance review
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iz Studies

o Key word: Osteomyelitis AND Hyperbaric
oxygen therapy.

o Publication date: 2012.11
o Species: Human
o Article Type: clinical trial

o BERNERE : 83

o No related articles in hands.
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Hyperbaric Oxygen Therapy in the Treatment of
Chronic Refractory Osteomyelitis: A Preliminary Report

Chin-En Chen, MD; Shu-Tai Shih, MD; Te-Hu Fu', MD; Jun-Wen Wang, MD;
Ching-Jen Wang, MD

o Case series study(retrospectic)
0 Level of evidence: level 4

0 (Chang Gung Med J 2003;26.:114-21)




Background

Hyperbaric oxygen (HBO) has been proven to enhance bone and soft tissue
healing in ischemic tissue in vitro and in vivo studies. Although only a few
reports have been proven using controlled studies, this treatment modality
remains encouraging for chronic refractory osteomyelitis. In this retrospec-
tive study, we reported the clinical results of HBO therapy for chronic refrac-
tory osteomyelitis.




Methods

From January through August 2000, 14 patients with chronic refractory
osteomyelitis of the tibias treated with HBO were available for follow-up
examination. According to the Ciemy-Mader classification, all patients were
classified as type III or IV osteomyelitis. Adequate debridement and par-
enteral antibiotic treatment in conjunction with HBO therapy at 2.5 atmos-
pheres absolute for 120 minutes, and 5 days per week regimen was used in
all patients. The patients were followed-up for an average of 15 months after
completion of HBO therapy.




Results

The most common infecting microorganism was Staphylococcus aureus.
Mixed infections were usually found in patients with open fractures. The
average number of operations before HBO therapy was 5.4 including soft tis-
sue reconstruction in 11 patients. The average number of HBO treatments
was 33.6 times. There were no HBO related complications. No recurrence
of infection was noted in 11 patients, which resulted in a success rate of

19%. |




Table 1. Data for Patients

Patient  Age  Gender  Fracture Duration of +Osteomyelitis ~ Surgery  HBO  Follow-up  Result

No.  (years) type infection classification (times)  (times)  (months)
(months)
l 26 M open IIIB 8 IVA 3 60 18 H
2 79 M closed 14 11IB = 30 18 H
3 3l F open I1IB 8 IVA 10 30 17 H
4 42 M closed 4% IVB 8 40 17 H
3 13 F closed 6 IVB 3 30 16 H
6 54 M open I 1 IIA T 30 16 H
*7 64 M closed 1 IVB = 30 15 f
8 28 M open I1IC 18 IVA = 30 15 H
9 23 M open IIIB 9 11IB 3 40 15 H
*10 27 M open IIIB 36 IVB T 30 15 AK
11 13 M open I1IB 1 IVB = 30 15 H
12 66 M closed b 11IB = 30 14 H
*13 63 M open IIIB b IVB 9 30 13 f
14 45 M open IIIB 10 [IA ) 30 12 H

Abbreviations: M: Male; F: Female; H: Healed, f: failed to heal; AK: above-knee amputation; +Cierny-Mader classification.



Conclusion

Hyperbaric oOXygen therapy is effective and safe
for chronic refractory osteomyelitis
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o Answer: Does this paper answer your question?

o Not actually

o Author:

o |Is the author an expert of the field?
o Yes,

From the Department of Orthopedic Surgery, 1Department of
Trauma Surgery, Chang Gung Memorial Hospital, Kaohsiung.

o |Is there any conflict of interest?
o Not mentioned



*

,ﬁ AN K1 b ¥ S
=GR K < (4 ¥PubMed:z 5 )
Level Blic kAR EFUE T )5 Ba g
la * 5 B RCT#Tis cnfe & 1 4 47 (SR of RCTs)
1b HERCT(F mEPTHEFRE)
1c All or none
2a P I RE AT RS NEE AT

H j cohort2 i 55 «hRCT

Outcome research / ecological studies

SR of case-control studies

Individual case-control studies

Case-series(poor quality :cohort / case-control studies)
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* Grades of Recommendation *

A consistent level 1 studies

B consistent level 2 or 3 studies or
extrapolations from level 1 studies

C level 4 studies or extrapolations from level 2 or
3 studies

D level 5 evidence or troublingly inconsistent or
Inconclusive studies of any level
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Thanks for your attention




