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Objectives

* Understand the pathophysiology of MSK
infections - soft tissue/bone/joint

* Proficient in interrogating cross-sectional imaging
for MSK infections

» Making the call — when to reach for the phone?
* Clinical focus




MSK infections!

* Superficial cellulitis - Osteomyelitis
* Necrotizing fasciitis » Septic arthritis
* Myositis

* Pyomyositis
 Soft tissue abscess



Soft tissue infections




Soft tissue infections!

» Superficial cellulitis
* Necrotizing fasciitis
* Myositis / Pyomyositis
» Soft tissue abscess
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Cellulitis

* Pain, erythema, warmth

» Staphylococcus aureus

* Risk = HIV, Diabetes,
peripheral vascular
disease

« Skin breach

* Rx — antibiotics, review
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Cellulitis




Cellulitis - Ultrasound
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Cellulitis - Imaging
* MRI
* T2 increase signal
* T1 hypointense

* Increase sub Q enhancement with contrast
* No deep fascial involvement




Cellulitis







What the clinicians what to know?

* Cellulitis
 Extent

» Any fluid collections superficial to deep fascia -
? drainable

* |f follow up — progression / regression




So what happens if the cellulitis
spreads?




33 yr old female



33 yr old female



33 yr old female
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Subcutaneous + deep
fascial abscess




So now that we have breached the
fascia.....




Man contracts flesh-eating bacteria while cleaning dock
in North Fort Myers

Sarah Metts

—_— 3;1 NEws NEWS WEATHER FEATURES TRAFFIC GAME CENTER WATCH LIVE

Q X NEW YORK POST

Two Holland ' Israel uncovers heavy K Skier survive
i America workers who weapons cache at buried under g
L died on cruise were... Gaza's largest... q avalanche for

Deadly flesh-eating infection spreading
atrecord levelsin Japan, puzzling health
officials

By Patrick Reilly
Published March 24, 2024, 2:17 a.m. ET




So | guess | should pay more
attention to these “flesh eating”
monsters .....




NECROTIZING FASCIITIS
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Necrotizing fasciitis

» Rapidly progressive infection of
deep fascia

* Aerobic & gas forming anaerobic
organisms

* Risk = HIV, diabetes, organ
transplant , immuno-
compromised

 Morbidity & mortality — high 60 -
80%

- DO NOT DELAY

RadioGraphics, http://pubs.rsna.org/doi/abs/10.1148/rg.276075033



Necrotizing fasciitis ... clinical + lab
Laboratory Risk Indicator for Necrotizing Fasciitis (LRINEC)
score > 6 (Sen 68.2% and Spec 84.8%)

* C-reactive protein, WBC count, Hb, Na, glucose, creatinine
Soft-tissue swelling, erythema, pain, tenderness, fever
Pain out of proportion to clinical findings
Tenderness extending beyond region of skin manifestation

Wooden hard feel of subcutaneous tissues



Necrotizing fasciitis ... Commonest scenario...

Diabetic



50-year male....... Diabetic




Gas in US and MRI
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MR Necrotizing fasciitis

48 year male
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Necrotizing fasciitis + myonecrosis + osteomyelitis
.....00 year male



58 year old Diabetic

Caution — Gross images !
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Necrotizing fasciitis =  Amputation



Necrotizing fasciitis — essentials!

* Thickening of deep
fascia>3mm

* Fluid intermuscular
3 compartments
 Variable enhancement

* Gas \
» Lab +MRI Sen 96% , Spec 60% -



What the clinicians what to know?
* Necrotizing fasciitis
 Extent

» Associated myonecrosis , osteomyelitis
» Ominous signs — gas , abscess formation




Moving on to something that could be
anywhere ..... literally




Soft tissu

« Staph aureus
* MRSA
* Immuno compromised

« What the clinicians want to know |

 Extent

* Planes involved

* Neurovascular structures
 Walled off ?

* Single / multiple
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What about diffusion-weighted imaging?

* Apparent Diffusion Coefficient (ADC) =
guantitative parameter derived from DWI
representing the degree of water molecule
diffusion

* Osteomyelitis: 0.9 - 1.5 x 1072 mm?/s
* Septic arthritis: 1.0 - 2.0 x 1072 mm?/s
e Abscess: 1.2 -2.2 x 1072 mm?/s




Diffusion weighted imaging

DWI b750 ADC
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Right Quad plate osteo + early Obt internus abscess



Moving on to muscle.....




Myositis / pyomyositis

» Staph aureus

* [nvasive =2 Suppurative
=» bacteremia / septic

* Immunocompromised,
muscle trauma,
Injections predispose

RadioGraphics, http://pubs.rsna.org/doi/abs/10.1148/rg.276075033



67 yr old male



Pyomyositis
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29 yr old female Post MVC trauma !




34 yr old male Post diving injury!




Caution gross images!




3 weeks later !

PYOMYOSITIS +
OSTEOMYELITIS

34 yr old male Post diving injury!




What the clinicians what to know?
* Pyomyositis
* Extent
* Area of myonecrosis

» Osteomyelitis if any
* Neurovascular, other soft tissue involvement




Going a bit deeper!




Sub-periosteal abscess
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Sub-periosteal abscess — rupture!

Clinical
relevance

4/

 Confined to periosteum or ru
If rupture — extent into soft tissue?

* Associated osteomyelitis?

pture ?

e




Abscess.... Osteomyelitis
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On to the bone!




Osteomyelitis - general

Hematogenous spread
— follows vascularity
(children)

Staph aureus

Klebsiella,
pseudomonas - |V drug
abusers

skin ulceration =»
direct seeding
Diaphysis — also direct
seeding

RadioGraphics, http://pubs.rsna.org/doi/abs/10.1148/rg.276075033



Osteomyelitis ~ syroldmale







OSTEOMYELITIS



Septic arthritis

* Hematogenous spread

* |V drug users, Immunocompromised
* Knee , hip ( more in children)
» Sternoclavicular joints in [V drug users




Septic arthritis imaging
* T2 bright joint fluid (effusion)

» Adjacent soft tissue and joint margin edema,
synovial & peri synovial edema

* T1 hypointense signal at articular margins and
marrow hypointensity

» Rx — urgent aspiration / arthrotomy




Septic arthritis

12 yr male



Summary

» Consider breach

* cutaneous

* deep fascia

* Muscle

» Skin ulceration in osteomyelitis
* Extent = severity

* A high degree of suspicion for Necrotizing
Fasciitis
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Thank you for your attention!
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