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Teaching and Performing Ambulatory 
Joint/Soft Tissue Injections in Residency-

90 minutes 
 

I. Introduction: Dr. Dean, Dr. Daniel and Dr. 
Shellenberger from St. Joseph Internal 
Medicine Residency Program, Ann Arbor, MI. 

 
II. Ten Basic Tenets of Joint/Non-articular 

Injections-5 minutes 
A. 10 points-see handout booklet 

1. Anatomy and Physical exam 
(Inspection, Palpation, ROM, Neuro-
vascular, Strength and Special Tests) 

2. Indications for Joint Injection 
3. Contraindications for Joint Injection 
4. Side Effects of Joint Injection 
5. “Tackle Box”-Joint Injection kit 
6. Aseptic Technique 
7. Number of injections per year 
8. Failure-2 times your out 
9. Steroid preparations 
10. Analysis of Synovial fluid 

 



III. Demonstration of Joint Injection Technique -
20 minutes 
A. Knee model-Dr. Shellenberger 
B. Shoulder model-Dr. Daniel 
C. Hip and Wrist models-Dr. Dean 

 
IV. Stations on Joint injections-hands on use of 

injection models and Questions and Answer at 
each station-40 minutes (10 minutes per 
station) 

1. Knee arthrocentesis/injection station-
Dr. Shellenberger 

2. Subacromial bursitis injection station-
Dr. Daniel 

3. Greater Trochanteric bursitis and 
Carpal Tunnel injection station-Dr. 
Dean 

 
V. Discussion on how to form a successful joint 

injection clinic in a primary care residency 
program- Dr. Dean - 15 minutes 

1. Faculty with expertise in joint 
injections  

2. Joint models-Sawbones 
3. ACP joint injection CD ROM/VCR 

video 
4. New Innovations for logging 

procedures 



 
VI. Questions and Answer-5 minutes 
 
VII. Evaluations-5 minutes 

 



 
Handout for Joint/Soft Tissue Injection Workshop 

 
I. Anatomy 
 
II. Ten Basic Tenets of Joint/Non-articular Injections 

1. Know your anatomy well as key to injection technique (identify 
point of greatest tenderness) 

2. Know the indications for joint/non-articular injections and your 
own limitations before performing any injection. 

3. Know the contraindications to all joint/non-articular injections 
and let your patients know them as well. 

4. Know the side effects to all joint/non-articular injections and let 
your patients know them as well. 

5. Arthrocentesis/Injection “Tackle Box-“ list of stock items 
needed for your office kit. 

6. Number of times you can inject each joint per year-Max of 4 
times/year. 

7. If failure x 2 in joint injections (no relief of pain), then stop 
injections. 

8. Aseptic technique is important at all times. 
9. Best types of steroid/anesthetic preparations and how much to 

inject into each joint/non-articular structure. 
10. Analysis of synovial fluid. 



III. Ten Basic Tenets of Joint/Non-articular Injections 
 

1. Know your anatomy well as key to injection technique (identify 
point of greatest tenderness). 

 
2. Know the indications for joint/non-articular injections and your 

own limitations before performing any injection. 
 
 

TABLE 1 -- INDICATIONS FOR THERAPEUTIC INJECTION 
Inflammatory Arthritis 
Rheumatoid arthritis: almost always effective, duration varies, should be used as an 
adjunct to an overall regimen of disease modifying therapy 

Crystal-induced arthritis: few published studies, effective in 24 to 48 hours 

Undiagnosed early inflammatory oligoarthritis: complete response in 2 weeks in 57%; 
predictor of good outcome 

Spondyloarthropathies

peripheral joints respond as in RA   

: 

sacroiliac joint injections under fluoroscopy 

Juvenile rheumatoid arthritis:

Miscellaneous diseases (anecdotal): 

 particularly useful in oligoarticular form; may be "disease 
modifying" 

sarcoidosis, lupus, etc.   

Noninflammatory Arthritis 

Knees:   60 to 80% response in 1 to 6 wks vs. placebo; no difference at 12 wks 
Osteoarthritis: 

Hips:   anecdotal reports, require fluoroscopy, usually avoided 

Hyaluronic acid derivatives (Hyalgan, Synvisc) weekly for 3 to 5 weeks, moderately 
better than placebo 

Hemophilic arthropathy

Nonarticular Conditions (tendinitis, bursitis, myofascial pain, etc.) 

: reported, but rarely used 

Trigger point injections

Painful shoulder (

: done frequently, not supported by studies 

rotator cuff tendinitis, frozen shoulder, subacromial burstis, etc.): 
efficacy compared to placebo, lasting 4 to 6 months 

Lateral epicondylitis (tennis elbow): efficacy for 1 to 2 mos vs. placebo 

Carpal tunnel syndrome: 90% short-term response, variable at 6 to 12 mos; good 



response to injection may be predictor of surgical response 

de Quervain's tenosynovitis: 70 to 90% improved with 1 or 2 injections, relapse in 30% 
at 1 year 

Trochanteric pain of hip

Knee pain syndromes: 

 (bursitis, tendinitis): 60 to 70% at 6 mos (uncontrolled) 

anserine bursitis   

patellofemoral pain syndromes   

synovial plica   

popliteal cyst (usually treated with intra-articular knee injection) 

Plantar fasciitis: variable, but probably better for 1 to 3 months 

Morton's neuroma: response often prolonged (no controls) 

Tarsal tunnel syndrome

Achilles tendinitis, bursitis: always avoided 

: rarely reported, usually only temporary 

Cervical girdle, lumbar areas, posterior hip: uncertain what structure(s) injected (without 
fluoroscopic facet block); efficacy not proven 
 

 
3. Know the contraindications to all joint/non-articular injections 

and let your patients know them as well. 
 
    

TABLE 2 -- CONTRAINDICATIONS TO ARTHROCENTESIS AND JOINT 
INJECTION 

Established infection in nearby structures 
(e.g., cellulitis, septic bursitis) 

Sometimes gout will mimic cellulitis, 
creating confusing pictures 

Septicemia (theoretic risk of introducing 
organism into joint) 

Need to tap suspected septic joints in 
septic patients 

Disrupted skin barrier (e.g., psoriasis) Do not tap through lesions 

Bleeding disorder (not absolute, but use more 
care) 

Risk of bleeding very low, even in 
patients on warfarin 

Septic joint Steroid injection contraindicated 

Prior lack of response Relative contraindication 

Difficult-to-access joint Relative contraindication without 
imaging aid 

 
 



4. Know the side effects to all joint/non-articular injections and let 
your patients know them as well. 

 

TABLE 3 -- POTENTIAL COMPLICATIONS OF ARTHROCENTESIS AND JOINT 
INJECTION 

Iatrogenic infection <1/10,000, may be higher in RA patients 

Post-injection 
"flare" 

1 to 6%, lasting up to 48 hr, may be related to preparation 

Local soft tissue 
atrophy or pigment 
change 

May occur 1 to 6 months later 

Local nerve 
damage 

In structures near prominent nerves (e.g., carpal tunnel syndrome) 

Tendon rupture or 
weakening 

Case reports, animal studies show highest risk in Achilles tendon 
and plantar fascia 

Systemic steroid 
absorption 

Inevitable, usually subclinical 

 Hypothalmic-pituitary suppression 2 to 7 days; changes in bone 
formation 14 days 

 Flushing, facial warmth, diaphoresis 

 Transient elevation of blood glucose, lymphopenia, eosinopenia 

A vascular necrosis 
of bone (ischemic 
necrosis) 

Controversial; reported but usually explained by underlying disease 
or systemic steroids in same patient 

Negative effects on 
cartilage 

Controversial; found in animal models of normal cartilage, but not 
in primates case reports in humans receiving multiple injections 
some animal models of arthritis are better with steroid injections 
large human observational studies have not documented more 
problems than expected (OA, RA, juvenile RA) 

Abbreviations: OA, osteoarthritis; RA, rheumatoid arthritis. 
 

5. Arthrocentesis/Injection “Tackle Box-“ list of stock items 
needed for your office kit. 

 
- 18, 22, 25 gauge needles of various sizes for various joints (3/16 inch to 1 ½ inch) 
- Syringes of various sizes (3, 5, 10, 30 cc) for both injections and arthrocentesis 
- Steroid prep - dexamethasone in 40 and 80 mg/ml 
- Anesthetic - lidocaine with and without epi 
- Ethyl chloride spray 



- 4x4, 2x2 gauze 
- Band aids 
- Betadine sticks 
- Regular gloves (Small, Medium or Large) 
- Sterile pads 
- Alcohol swabs 
- Vacutainers (green top with Na Heparin and Red top without additive for Cell counts, 
Culture, etc) 
 

6. Number of times you can inject each joint per year-Max of 4 
times/year. 

 
7. If failure x 2 in joint injections (no relief of pain), then stop 

injections. 
 

8. Aseptic technique is important at all times. 
 

9. Best types of steroid/anesthetic preparations and how much to 
inject into each joint/non-articular structure. 

 
TABLE 4 -- INJECTABLE PREPARATIONS FOR INTRA-ARTICULAR 

INJECTION 

Corticosteroids 
Prednisone 
Equivalent 

Betamethasone sodium phosphate (6 mg/ml) 50 mg 

Dexamethasone sodium (4 mg/ml) 40 mg 

Dexamethasone acetate (8 mg/ml) 80 mg 

Hydrocortisone acetate (24 mg/ml) 5 mg  

Methylprednisolone acetate (40 mg/ml) 50 mg 

Prednisolone terbutate (20 mg/ml) 20 mg 

Triamcinolone acetonide (40 mg/ml) 50 mg 

Triamcinolone hexacetonide (20 mg/ml) 25 mg 

Hyaluronic Acid (weekly for 3 to 5 weeks, indicated in osteoarthritis of knee) 
Hyalgan (20 mg/2 ml)  

Synvisc (16 mg/2 ml)  
 
 

10. Analysis of synovial fluid. 
 



TABLE 5 -- CHARACTERISTICS OF SYNOVIAL FLUID 

 
 Appearance Viscosity 

Cells 
per 
mm3  

% 
PMN Crystals Culture 

Normal Transparent High < 180 <10% Negative Negative 

Osteoarthritis Transparent High 200–
2000 

<10% Occasional 
calcium 
pyrophospate 
and 
hydroxyapatite 
crystals 

Negative 

Rheumatoid 
arthritis 

Translucent Low 2000–
50,000 

variable Negative Negative 

Psoriatic arthritis Translucent Low 2000–
50,000 

variable Negative Negative 

Reactive arthritis Translucent Low 2000–
50,000 

variable Negative Negative 

Spondylarthropathy Translucent Low 2000–
50,000 

variable Negative Negative 

Gout Translucent 
to cloudy 

Low 200 to 
>50,000 

>90% Needle-
shaped, 
positive 
birefringent 
monosodium 
urate 
monohydrate 
crystals 

Negative 

Pseudogout Translucent 
to cloudy 

Low 200–
50,000 

>90% Rhomboid, 
negative 
birefringent 
calcium 
pyrophosphate 
crystals 

Negative 

Bacterial arthritis Cloudy Variable 2000 to 
>50,000 

>90% Negative Positive 

PVNS Hemorrhagic 
or brown 

Low   Negative Negative 

Hemarthrosis Hemorrhagic Low   Negative Negative 

Abbreviations: PVNS, pigmented villonodular synovitis; PMN, polymorphic nuclear cell. 
 


