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Patient Background 

Left-handed female presented to the ultrasound department with continued left wrist swelling 

following a fall 5 months previously, resulting in a tender, swollen, bruised left forearm with 

reduced movement. X-ray at the time of her emergency visit reported a ‘subtle displaced 

transverse fracture to the distal radius’ (Figure 1). The patient was placed in a below the 

elbow cast until a review in the local hospital Virtual Fracture Clinic (VFC). Upon review, 

the cast was removed, and the patient was given a physiotherapist wrist information exercise 

sheet to follow. Nevertheless, the patient remained symptomatic and on examination in the 

Orthopaedic Clinic 2 months after the accident, the patient presented with pain on thumb 

extension and abduction with a positive Finkelstein test (Goubau et al., 2014) - (Appendix 1)  

and pain on resisted abduction of the thumb, felt along the course of the first dorsal 

department. An ultrasound request was organised by the Orthopaedic Surgeon who suspected 

de Quervain’s disease. The purpose of the ultrasound examination was to confirm clinical 

findings with a view to an ultrasound guided corticosteroid injection if clinically appropriate 

Figure 1.  

Anterior –posterior X-ray of the left wrist with discrete, non-displaced, transverse fracture 

(white arrow) of the distal radius. 

 

 
The patient presented to the ultrasound department with swelling to the radial aspect of the 

left wrist,  the clinical differential diagnosis prior to ultrasound imaging was  osteoarthritis of 

the first carpal-metacarpal (CMC) joint, ganglia, infectious tendosynovitis, Wartenberg’s 

syndrome and intersection syndrome (Shiraj et al., 2013, Rowland et al., 2015) 

 

Ultrasound Examination & Findings 

In accordance with the Society of Radiographers (SoR) and British Medical Ultrasound 

Society (BMUS), Guidelines for Professional Ultrasound Practice, verbal patient consent 

prior to the ultrasound examination was obtained. The patient sat opposite the operator with 



forearm placed upon the couch. Using a high frequency (7-18MHz) GE Logiq hockey stick 

ultrasound linear probe in an ergonomic setting, the wrist was moved into lateral, pronation 

and supination positions to visualise extensor and flexor wrist tendons, nerves, bony contours 

and synovial structures. These structures were assessed in transverse and longitudinal 

sections. Emphasis was placed upon assessment of the extensor tendons of compartment I, 

abductor pollicis longus and extensor pollicis brevis tendons. 

During assessment of the wrist in the lateral position and thumb facing upwards, ultrasound 

in transverse section demonstrated thickening of the extensor tendons of compartment I in B-

mode with synovial thickening (Figure 2) and increased vascularity with power Doppler 

(Figure 3) , sonographically in keeping with de Quervain’s  tenosynovitis. No other extensor 

or flexor wrist tendinopathy, synovial thickening, neuropathy or bony erosions evident. In 

view of the preliminary ultrasound findings, the benefits and risks and side effects of an intra-

articular corticosteroid injection therapy under ultrasound guidance were discussed.  

Figure 2.  

 

Thickened left extensor compartment 1 tendon (white arrow) with thickened synovium 

(arrowhead) in Brightness-mode. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.  



Thickened extensor compartment I on the left with increased power Doppler signal on the right. 

 
 

While studies and clinical experience have proven ultrasound guided steroid intra-articular 

injections with their anti-inflammatory properties are relatively safe, provide pain relief and 

give greater function (Stephens et al., 2008; MacMahon et al., 2009; NICE Osteoarthritis, 

2020) , the side effects of this type of therapy relevant to the patient case were explained and 

are summarised in Appendix 2 with references. 

Side effects of corticosteroid therapy not relevant to the patient history include diabetic 

hyperglycaemia, which can persist for 5 to 21days, requiring glycaemic post procedure 

monitoring (Wang & Hutchinson, 2006; Younes et al., 2007) and bleeding, particularly in 

patients on anti-coagulation therapy however, studies have shown that stopping anti-

coagulation is not required before joint injection provided the INR is within the therapeutic 

range and less than 4.5 (Conway et al., 2013). Locally the decision to administer 

corticosteroid for joint injections for those patients on anti-coagulation therapy is clinically 

dependent. In the setting of the patient case study, who had not been prescribed anti-

coagulation therapy, the risk of bleeding remained a side effect for this procedure, of which 

the patient was informed. 

 

Considering Covid 19, information sharing between clinician and patient is advised by 

studies from Little et al., 2020 and Morgan & Dattani, 2020. This is regarding the benefits of 

the intra-articular steroid injection procedure but also the increased immunosuppressive risks 

to the patient of acquiring Covid 19 following corticosteroid injection therapy.  Little et al., 

2020 (page 4) goes on to explain ‘where a patient has significant disease activity and there 

are no effective alternatives, corticosteroid injection should be considered following a shared 

risk assessment with the patient as part of ‘Montgomery guided’ consent processes’. The 

patient was made aware that if they contacted the disease following consenting to the 

procedure then the outcome could be much worse. The patient had already exhausted more 

conservative treatments for their condition which had been ineffective. While surgery was 

also an option, involving release of the first dorsal compartment of the wrist and dividing or 

excising a strip of the tendon sheath with a 97.5 % success rate, this is associated with a high 

cost, surgical complications (Garcon et al., 2018) and higher waiting times particularly in 

light of the impact of Covid 19 pandemic on National Health Service. The patient was also 

given the option not to proceed with treatment or to wait until the Covid 19 pandemic had 

passed and proceed with the treatment only then.  After deliberation, the patient opted to 

proceed with the injection in view of her persistent symptoms, loss of function and waiting 



time which she felt outweighed the risks and side effects of injection. A World Health 

Organisation Surgical safety checklist for Radiological Interventions (Clinical Radiology, 

2019, page 12 - Appendix 2) was completed. 

 

Intra-articular Injection Procedure under Ultrasound Guidance  

Traditionally,  intra-articular injection procedures involving the   prescribing and administer 

of medicines  was performed between clinician and patient until the  publication of the 

Department of Health final Crown report review on prescribing, supply and administration of 

medicines (Crown Report, Department of Health 1999). Following the report, ‘legal 

frameworks were developed that allowed services to be re-designed and for healthcare 

professionals to work more flexibly for the benefits of patients’ (SCoR & BMUS 2019, 

Guidelines for Professional Ultrasound Practice, page 143). As a result, there are now several 

legal options for some statutorily registered healthcare professionals for supplying and/or 

administering medicines including the commonly used Patient Group Directions (PGD)’, 

(SCoR & BMUS, 2019) which is used by practicing extended scope Radiographers at the 

local hospital. A PGD operates under the authorisation of trained and competent individuals 

and is a written instruction for the sale, supply and/or administration of medicines to groups 

of patients who may not be individually identified before presentation for treatment. It is used 

in situations where patient care is benefitted usually in cases where there is an immediate 

effect. Limitations to working under a PGD include cannot deliver unlicensed medication and 

cannot delegate responsibility. PGD can however use ‘off label’. The option for staff to train 

to become independent prescribers (IP) and supplementary prescribers (SP) is also available.  

The prescribing and administration of corticosteroids for this patient was performed under a 

patient specific direction (PSD) framework whereby the trainee Advance Practitioner 

Sonographer was guided by the Consultant MSK Radiologist mentor following patient 

assessment and delegation of supply and/or administration of medicines.  

The patient intra-articular procedure commenced with sterile technique to minimise infection 

including wearing sterile gloves, cleaning of the effected site with sterile cleaning solution 

and the use of a Tegaderm film over the hockey stick probe to maintain sterility with sterile 

ultrasound gel. Using   a 25 gauge 1 inch needle and 5mls syringe,  local anaesthetic (2mls of 

lidocaine hydrochloride), was injected at a 45° angle using ultrasound guidance in-plane 

technique from a distal to proximal direction (Figure 4)   into the skin and into the extensor 

compartment I tendon sheath. Following this 20mg of Methylprednisolone Acteate (Depo-

Medrone) and 1ml of 0.25% bupivacaine was injected into the extensor compartment I 

tendon sheath at the level of the distal radius with no immediate complication. Confirmation 

that the needle was correctly sited in the tendon sheath was demonstrated by using the in-

plane technique and rising of the tendon sheath with reduced pressure (Figure 5). Rest of the 

limb was advised following the examination for 2 weeks with repeat second steroid injection 

offered if symptoms persisted.  

 

 

 

 

 

 

 

 

 

 

 



Figure 4. 

 
Figure 5. Visualisation of needle (arrow) and lifting of tendon sheath (arrowhead).

  
De Quervain’s Disease, Treatment Rationale & Discussion  

De Quervains is defined as the stenosing tenosynovitis of the synovial sheath of the abductor 

pollcis longus and extensor pollicis brevis (Lee et al., 2014), causing impaired gliding of 

these tendons in the narrow and constricted fibro-osseous compartment. It is caused by the 

overuse and repetitive activities of wrist in ulnar deviation, extension and abduction of the 



thumb (Pooswamy & Muralidharaogpalan, 2019). It affects 0.5% of working men and 1.3% 

of working women (Walker-Bone et al., 2004). Risk factors include manual work, pregnancy, 

early motherhood and post-menopausal status (Vuillemin et al., 2012). Rheumatoid arthritis 

is also a causative factor (Weiss et al., 1994). The presence of a dividing septum in extensor 

compartment 1 (Minamikawa et al., 1991) and multiple slips of the extensor abductor pollicis 

longus have also been associated with de Quervains (Mansur et al., 2010). Histopathological 

in de Quervain’s examination shows mainly degenerative changes like myoxoid 

degeneration, fibrocartilaginous metaplasia and deposits of mucpolysaccharide (Clark et al., 

1998) however Kuo et al., (2015) demonstrated the presence of inflammatory cells in this 

condition which increased with disease progression. 

Non-surgical treatment of de Quervain disease included immobilisation with splinting and 

therapeutic exercises however these techniques were unsuccessful. This is supported by 

Richie& Eriner, 2003 who found the above techniques only 14 % successful in the treatment 

of de Quervain’s.  Corticosteroid injection however, under ultrasound guidance has been 

shown to be effective and a safe method for treatment (Danda et al., 2016 and Pooswamy & 

Muralidharaogpalan, 2019). The combination of injection and thumb splinting has been 

demonstrated to show improved functional outcome in comparison to injection alone in one 

study (Mardami-Kivi et al., 2014).   Other non-invasive methods for the treatment of de 

Quervain’s include acupuncture (da Silva et al., 2014), ozone oxygen and hyaluronic acid 

injections (Moretti,2012), ultrasound-guided percutaneous needle tenotomy,  platelet-rich 

plasma (PRP) injection( Peck & Ely, 2013),  prolotherapy (Tseng et al., 2012) and ultrasound 

guided methotrexate injection (Allam et al., 2017).  Failing conservative measures, surgery is 

an option but as discussed earlier, despite high success rates has drawbacks. Intra-articular 

corticosteroid injection of joints is the main method used at the local site for the treatment of 

tendinopathy, including de Quervain disease following exhaustion of all other conservative 

means.  

Ultrasound advantages for guided corticosteroid injection include real time assessment and 

guidance with visualisation of the needle throughout the procedure. The needle bevel tip can 

be accurately positioned to the area of interest for maximum therapeutic effect, thus avoiding 

important structures such as vessels and nerves and causing unnecessary side effects to 

subcutaneous tissues. Additionally, in comparison to blind needle positioning, ultrasound 

guided needle placement provides high accuracy and low complication rate.  

 

 

 

It is particularly advantageous at assessing more superficial structures more quickly in 

comparison to other imaging modalities such as CT and is also beneficial when injecting into 

extensor compartment I sub-compartments when there is a dividing septum or multiple slips 

(McDermott et al., 2012). Rousset et al., 2010 has suggested that the presence of an osseous 

ridge/double ridge on the radial floor sonographically is associated with the presence of an 

extensor compartment I septum. Observation of this is important as steroid injection can then 

be directed into both compartments thereby improving outcome (Sawaizumi et al., 2007). 

Nevertheless, the ability to identify such structures is reliant on the ultrasound skills and 

experience of the operator. Disadvantage with multiple injections are that there is an increase 

of procedure side effects. No obvious septum was visualised in the patient case study. 

Alongside the advantages above, ultrasound also has good soft tissue resolution, is safe (as it 

does not use non-ionizing radiation), does not cause patient claustrophobia effects as with 

MRI, can be used dynamically with fast time duration, cost-effective in comparison to other 

imaging modalities such as MRI, portable and has  the ability to compare an abnormal tissue 

site to the contralateral normal side and thus support preliminary findings. This is highlight in 



(Figure 6) of the case study.  Ultrasound is also able to identify earlier bony cortical and soft 

tissue changes such as in Rheumatology patients in comparison to x-ray, thereby providing an 

earlier diagnosis and therefore earlier treatment with improved patient outcome (Taljanovic et 

al., 2015). Power Doppler is also used to identify vascular structures and to reflect the degree 

of inflammation to a joint i.e. synovitis (Figure 3) - (Taljanovic et al., 2015).  

Ultrasound disadvantages include operator dependency. The ability to identify and provide an 

accurate   diagnosis using all sonographic technical parameters available relies on the 

training, competency and clinical experience of the ultrasound operator.  Ultrasound 

operators also need to be alert to the many sonographic artefacts that occur, particularly in 

musculoskeletal ultrasound such anisotropy which can give the impression of an abnormal 

hypoechoic tendon/tissue, caused by the ultrasound probe not perpendicular to the area of 

interest.  

 

 

Figure 6.  

Normal extensor compartment I tendons on the left (white arrow) of the image in comparison 

to thickened hypoechoic tendinopathy with synovial thickening in extensor compartment 1 on 

the right of the image (white arrowhead). 

 
 

The purpose of the local anaesthetic used in the case study is immediate pain relief, 

diagnostically differentiate between local and referred pain (Tallia & Cardone, 2003), add 

volume to the cortico-steroid enabling spread within the joint space (Stephens et al., 2008) 

and disruption of any adhesions (Buchbinder & Green, 2004). 2 mls of Lidocaine 

Hydrochloride and 1 ml of 0.25% bupivacaine were the 2 anaesthetics used for the 

examination. The former has an onset of 1 to 2 minutes and duration of 1 hour while the 

latter, an onset of 30 minutes and a duration of 8 hours (Shah et al., 2019). Ropivacaine is 

also available to use in the department however the choice between ropivacaine and 

bupivacaine for intra-articular steroid injections is debatable. Burke & Price (2017) have 

shown that concentrations of less than 0.75% ropivacaine and 0.25% bupivacaine or less have 

fewer chondrotoxic effects on osteoarthritic cartilage. The article further describes the similar 

chemical make-up of both drugs but also important differences such as ropivacaine diffuses 

less readily than bupivacaine into the systemic system and therefore has fewer cardiovascular 

and central nervous system toxic effects. Bupivacaine is more potent than ropivacaine, which 

allows it to reach the same therapeutic level as ropivacaine at lower concentrations. A final 

point is that ropivacaine is more expensive than bupivacaine (Burke & Price (2017).  

 



The choice of corticosteroid is based on clinical experience as well as local and national 

guidance. Locally the main corticosteroids used are triamcinolone acetonide 20mg/ml 

(Kenalog) and methylprednisolone acetate 20mg/mL (Depo-Medrone). The clinical effects of 

these are to reduce blood flow (Caldwell, 1966), lower leukocyte and inflammatory 

modulator response ( Lavelle et al., 2007) and alter local collagen synthesis (Wei et al., 2006) 

thereby reducing pain and inflammation (Stephens et al,. 2008). Based on recommendations 

by the National Institute for Health and Care Excellence (2017) methylprednisolone is the 

preferred choice for smaller joints due to its  smaller particle size (0.5-26 μm) in comparison 

to triamcinolone acetonide  which has particle size of 15-60 μm and therefore used on larger 

joints such as the hip. Methylprednisolone is also used on larger joints but is suggested for 

superficial soft tissue injections while triamcinolone is used for deeper sites. Doses of 

methylprednisolone vary to joint site but locally 40mg are used for larger joints (knee, ankle 

and shoulder) while 20mg are used for superficial structures such as the hand and foot. Some 

cases have discussed the toxic effect on articular cartilage by steroid injection however, it 

was also argued that the accelerate joint damage may also be due to overuse (Douglas, 2012). 

Further studies with humans and primates have shown no harm with multiple injections to the 

knee (Philipose et al., 2011) while some studies have also supported the notion that steroid 

has a chondral-protective effect (Douglas, 2012).    

 Contraindications for intra-articular injection include sepsis, known hypersensitivity to an 

intra-articular agent, osteochondral and intra-articular fracture, severe joint destruction and 

unstable coagulopathy (Shabani et al., 2015). 

 

Patient Outcome   

On presentation, the patient described the severity of her wrist pain as 9 out of 10. Following 

diagnosis of de Quervain disease sonographically and intra-articular steroid injection the 

patient’s pain scale had subsided to1 to 2 out of 10. There remained some reduced dorsi-

extension and flexion of the wrist but this was non painful. No follow up orthopaedic 

appointment has been organised.  

The patient was advised that the therapeutic effect of the injection may be temporary, 

prevailing for 6 weeks or possible longer.  A repeat injection was offered if symptoms did 

persist however it was discussed that a repeat steroid injection maybe less effective.  On 

assessment of this Oh et al., 2017 argued  that 90% of de Quervain’s disease patients did  

report improvement after a second injection if the initial steroid injection procedure was 

successful but,  this study also suggested that cases of female sex and BMI >30 are associated 

with increased treatment failure. NICE (2017) current guidelines recommend that the same 

joint is not injected more than 3 times in one year.  

 

 

Conclusion: 

De Quervain disease is a debilitating condition causing inflammation, pain and reduced 

function to extensor compartment I. It is more prevalent in women and in pregnancy and is 

associated with repetitive strain injury and rheumatoid arthritis. Anatomical variations in 

extensor compartment 1 such as a dividing septum or multiple tendon slips have also been 

associated with the disease.   Intra-articular cortico-steroid injection under ultrasound 

guidance is a cost-effective, safe and quick method to treat this condition. Efficiency, in 

comparison to other techniques such as ‘blind’ injection, is optimised by accurate ultrasound 

guidance of the needle into the tendon sheath, thus avoiding other important structures.  

There are however procedure side effects and a current increased risk of contracting Covid 

19. These adverse effects/risks need to be shared between operator and patient prior to 

proceeding. Accuracy and effectiveness of this procedure is reliant upon the ultrasound and 



clinical skills and experience of the operator, who must maintain their competency through 

reflective practice, training, audit and clinical peer review.  Procedure failure can be 

attributed to poor training and poor injection technique.  
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Appendix 1 

Finkelstein Test– ulnar deviation of wrist while thumb grasped in palm of hand with pain 

elicited in extensor compartment 1 during ulnar deviation of wrist (bottom picture, arrow). 

 

 



 

 

 

 

 

 

Appendix 2 

 



 

 

 

 

 

 

 

 

 

 

 

Appendix 3 

 

Side Effects Prevalence Added note Reference 
 

Steroid flare 
 

 

1%-10% 

 

Symptoms subside <48 hours 

 

Gray et al., 1981 

 

Infection 
 

 

1in 3000 to 1 

in 100,000 

 

 

Best practice septic technique 

advocated  to reduce risk 

 

Stephens et al., 2008 ; 

Holland et al,. 2012 

 

 

Facial flushing 

 
 

<1% 

 
 

24 to 72 hours 

 

Gray et al., 1981; 

Brinks et al., 2010) 
 

 

Skin hypopigmentation  

 

<1% to 4% 

 

More prevalent in dark skinned 

populations and in superficial 

injections 
 

 

Gaujoux-Viala et al., 

2009; Nicholas, 2005 

 

Fat atrophy 
 

2.4% 

 

May take 2 years to resolve 
 

Nicholas, 2005 
 

 

Tendon rupture 

 

 

<1% 

 

Avoid injecting weight bearing 

tendons  

 

 

Stephens et al., 2008 

 



 

 

 

 


