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• Δεν υπάρχει σύγκρουση συμφερόντων για την συγκεκριμένη ομιλία 



Presentation structure 

• Synovial fluid analysis and microscopy (clinical implications)

• Common joint and soft tissues injections in rheumatology 

• Practical points before and after procedure 

• Complication of joint and soft tissue infections



• Synovial fluid is physiologic, and acts as a joint space lubricant of articular

cartilage, and nutrient source through diffusion for surrounding structures.

• Synovial fluid is produced as an ultrafiltrate of blood plasma

filtration through the synovial membrane

• Synovial fluid production is mainly from fibroblast like type B synovial cells.

• Changes in synovial fluid volume and content occur in response to trauma,

inflammation and infection

Freemont AJ. Microscopic analysis of synovial fluid--the perfect diagnostic test? Ann Rheum Dis. 1996

Synovial fluid 



Joint aspiration and synovial fluid analysis

• Invaluable diagnostic tool ( if we can aspirate joint better to do so) 

• Differentiate between inflammatory vs non-inflammatory arthritis (number of cells) 

• Confirm  diagnosis of septic arthritis-bursitis/tenosynovitis  (Gram stain & culture) 

Freemont AJ. Microscopic analysis of synovial fluid--the perfect diagnostic test? Ann Rheum Dis. 1996



• Confirm diagnosis and differentiate types of crystal induced arthritis ( microscopy)

• Many information's coming from fluid color ( PVNS & Hemarthrosis)

• Combine with clinical findings and imaging  

Joint aspiration and synovial fluid analysis

Freemont AJ. Microscopic analysis of synovial fluid--the perfect diagnostic test? Ann Rheum Dis. 1996



Synovial fluid appearance and analysis

Freemont AJ. Microscopic analysis of synovial fluid--the perfect diagnostic test? Ann Rheum Dis. 1996



Septic arthritis 

• Needs to be excluded ,especially in cases of
monoarthritis

• The synovial fluid always must be sent for Gram stain &
culture

• Gram stain is positive in app 50 % of cases

2020 Rasmussen et al. Cureus 12(6): e8577.



Septic arthritis 

Hochberg Rheumatology 5th edition 



Special pathogens 

• Joint tuberculosis (TB) is an uncommon
manifestation of TB that typically presents with
subacute or chronic atraumatic inflammatory
symptoms in single, large, weight-bearing joints.

• Specialized mycobacterial culture is the gold
standard for diagnosis of TB, but nucleic acid
amplification tests (NAAT) from synovial fluid are
increasingly accessible and allow for rapid
diagnosis of joint TB.

Adrianna Gunton et al. CMAJ 2023 June 5;195:E782-5





Monosodium urate (MSU) crystals.

MSU crystals in a synovial fluid sample seen under light microscopy (a) using
ordinary light, (b) polarized light, and (c) first-order red compensator. λ shows the
axis of the compensator

Hochberg Rheumatology 5th edition 



Calcium pyrophosphate dihydrate (CPPD) identification
by shape with a brightfield microscope.

Hochberg Rheumatology 5th edition 



Calcium pyrophosphate dihydrate (CPPD) compensated
polarized microscope

Calcium pyrophosphate dihydrate (CPPD) as seen with 
phase contrast microscopy.Hochberg Rheumatology 5th edition 



HADD  Arthropathy (Milwaukee shoulder)  

Hochberg Rheumatology 5th edition 



CPPD  Arthropathy 

Hochberg Rheumatology 5th edition 



PVNS

Frassica FJ, et al. Pigmented villonodular synovitis of the hip and knee. Am Fam Physician. 1999

• Pigmented villonodular synovitis (PVNS) refers to
a subtype of tenosynovial giant cell tumors that
diffusely affect the soft tissue lining of joints and
tendons

• Pigmented villonodular synovitis typically occurs
in the large joint of the upper and lower
extremities.

• Incidental hemarthrosis from aspiration of a
chronically inflamed joint can also provide an
important diagnostic clue

Pigmented villonodular synovitis. (a) Sagittal multiplanar GRE MR image of the 
knee joint shows moderate to severe joint effusion and a Baker cyst (arrowhead). 
Synovium shows irregular nodular thickening with dark areas of hemosiderin 
deposition



Hemarthrosis

• Trauma
• Anticoagulation 
• Previous joint manipulation



• Joint and soft tissue injections are commonly performed as part of a

rheumatology practice

• These procedures are very valuable as therapeutic tools.

• With the recognition of poor accuracy of nonimage-guided injection

procedures, particularly into the knee, shoulder and hip the use of image

guidance for these procedures is becoming more commonplace.

• Musculoskeletal ultrasound is now being used to help guide certain

injection procedures

Joint and soft tissue injections in rheumatology practice 



Injectable materials and techniques  

• Steroids ( long acting)

• HA 

• PRP 

• SVF, SCs

• Hypertonic solutions ( dextrose), prolotherapy

• Anesthetics 

• Dry needling ( degenerative tendinopathy)

• Barbotage ( calcific tendinopathy)

• Hydrodistension ( frozen shoulder) 

• Hydrodissection ( degenerative Achilles 
tendinopathy, nerve entrapment ) 

materials techniques



Before procedure –practical points 

• Ask for allergies

• Inform  consent from patient 

• Patient should be comfortable positioned ( preferably to lye 
down) 

• Cleansing per protocol 

• Keep the drying time ( at least 2 min) 

Liddell WC, et al. Joint and soft tissue injections: a survey of general practitioners. Rheumatology 2005



• Prepare and choose  promptly your materials ( especially needles) 

• Probe positioning for US guidance  ( good and clear image        successful 
injection)

• Make the proper choice regarding injectable steroids ( superficial or deep 
located joint-size/sheath/bursa)

Before procedure –practical points 

Liddell WC, et al. Joint and soft tissue injections: a survey of general practitioners. Rheumatology 2005



David A Spinner et al. Atlas of Ultrasound Guided Musculoskeletal Injections 2014



Ultrasound guided procedures 



Common joint and soft tissue injections

1. Injection of AC joint 

2. Injection of SASD bursa

3. Injection of GH joint 

Shoulder



Main indications : Osteoarthritis >  Inflammatory arthritis
Clinically : painful palpation 

David A Spinner et al. Atlas of Ultrasound Guided 
Musculoskeletal Injections 2014



Main indications :

• SASD bursitis
• RC degenerative tendinopathy
• Calcific tendinopathy
• RC impingement syndrome

David A Spinner et al. Atlas of Ultrasound Guided 
Musculoskeletal Injections 2014



Main indications :

• Inflammatory arthritis
• OA
• Crystal induced arthritis
• Possible septic arthritis

David A Spinner et al. Atlas of Ultrasound Guided 
Musculoskeletal Injections 2014



1. Injection of common extensor compartment (LE)

2. Injection of the olecranon bursa

3. Injection of the elbow  joint 

Elbow



Main indications :

• Lateral epicondyle pain 
syndrome 

David A Spinner et al. Atlas of Ultrasound Guided 
Musculoskeletal Injections 2014



Main indications :
• Possible septic bursitis
• Gout

David A Spinner et al. Atlas of Ultrasound 
Guided Musculoskeletal Injections 2014



Main indications :

• Inflammatory arthritis
• OA
• To exclude septic arthritis 

David A Spinner et al. Atlas of Ultrasound Guided 
Musculoskeletal Injections 2014



Common joint and soft tissue injections in rheumatology practice 

1. 1st CMC joint

2. 1st Extensor tendons compartment ( De 
Quervain’s)

3. Trigger finger & flexor tenosynovitis

4. Wrist joint

5. MCP joint 

6. PIP joint 

Wrist and hand 



Main indications :
• Osteoarthritis
• Crystal induced arthritis

David A Spinner et al. Atlas of Ultrasound Guided 
Musculoskeletal Injections 2014



Main indications :
• Tenosynovitis of first extensor compartment 



Main indications :

• Trigger finger

• Flexor tenosynovitis



Main indications :
• Inflammatory arthritis of radiocarpal joint 



Main indications :

• Inflammatory arthritis



Main indications :
• Inflammatory arthritis
• OA

Hochberg Rheumatology 5th edition 



Common joint and soft tissue injections in rheumatology practice 

1. Hip joint ( anterior recess)

2. GT area

Hip



Main indications:

• Inflammatory arthritis
• Osteoarthritis 

David A Spinner et al. Atlas of Ultrasound Guided 
Musculoskeletal Injections 2014



Main indications :

GTPS  ( Great trochanteric pain syndrome)

David A Spinner et al. Atlas of Ultrasound 
Guided Musculoskeletal Injections 2014



Common joint and soft tissue injections in rheumatology practice 

1. Knee joint  ( suprapatellar +parapatellar recess)

2. Baker’s cyst

3. Pes anserinus 

Knee



Main indications :
• Inflammatory arthritis
• OA
• To exclude septic arthritis 

David A Spinner et al. Atlas of Ultrasound Guided 
Musculoskeletal Injections 2014



Main indications :
• Advanced OA
• Dry joint



Main indications :
• Decongestion of SMMG bursa
• Pain in the medial compartment of the knee for PAS 

David A Spinner et al. Atlas of Ultrasound Guided 
Musculoskeletal Injections 2014



Common joint and soft tissue injections in rheumatology practice 

1. Tibiotalar  joint ( anterior recess)

2. Subtalar joint 

3. 1st MTP joint 

4. Retrocalcaneal bursa 

5. Plantar fascia 

Ankle and foot 



Main indications :
• Inflammatory arthritis
• OA

David A Spinner et al. Atlas of Ultrasound Guided 
Musculoskeletal Injections 2014



Main indications :
• Inflammatory arthritis (RA)
• OA



Main indications :
• OA of first MTP joint
• Hallux rigidus
• Gout

David A Spinner et al. Atlas of Ultrasound 
Guided Musculoskeletal Injections 2014



Main indications :
• Plantar fasciitis



Main indications :
• Retrocalcaneal bursitis
• Insertional tendinopathy
• Enthesitis due to SpA 



After procedure –practical points 

• Explain the effect of local anesthetic ( pain return after the  anesthetic 
wears off)- combine with long acting anesthetic such as Ropivacaine  

• Procedure flow sheet 

• Patient must have contact number if any problem after injection

• Give clear instructions regarding activity level after procedure

• Patient can use ice and and or pain killers after procedure 

• Consider follow up visit in selected cases

Liddell WC, et al. Joint and soft tissue injections: a survey of general practitioners. Rheumatology 2005



Complications of corticosteroid injections and infiltrations

• Local bleeding

• Allergy (local/systemic)

• Facial flushing

• Skin atrophy-
hypopigmentation 

• Fat atrophy 

• Infection 

Hochberg Rheumatology 5th edition 



• The rate of a septic arthritis following corticosteroid
injection is 0.6-4.8 cases per 100,000 procedures.

• Tendon rupture ( Achilles, patellar & supraspinatus)

• Nerve damage

• Transient hyperglycemia in DM patients lasting 2-3 days
after injection

Complications of corticosteroid injections and infiltrations

Hochberg Rheumatology 5th edition 



• Despite new imaging techniques , synovial fluid analysis in many cases is
invaluable diagnostic tool

• Joint and soft tissue injections are important part of everyday rheumatology
practice

• Ultrasound guidance increase accuracy and effectiveness of such interventions

• Ultrasound guided MSK interventions must be established part of specialty
training.


