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..."The men where you live," said the little prince, "raise five thousand roses in the 

same garden — and they do not find in it what they are looking for." 

"They do not find it," I replied. 

"And yet what they are looking for could be found in one single rose, or in a little 

water." 

"Yes, that is true," I said. 

And the little prince added: 

"But the eyes are blind. One must look with the heart..." 
 

The little Prince, Antoine de Saint-Exupéry  (translated by Katherine Woods)  
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Preface 

  

Preface 

 

It was in 2000, just after finishing my vocational training in general practice, that I 

decided to write a PhD-thesis. Not ready to settle as a general practitioner yet, I 

noticed while observing colleagues who had already acquired a doctorate that their 

systematic way of analyzing and managing health problems of patients in daily 

clinical practice appealed to me. I asked professor Betty Meyboom, then head of the 

department of General Practice of the University of Groningen, for her opinion on 

choosing an subject to study and after some brainstorming we decided that the subject 

of my scientific exercitions would be the treatment of hand of wrist disorders with 

corticosteroid injections, since dr. Jan Winters had been able to acquire funds to 

research the subject shortly before. After writing a study-protocol I started including 

patients in 2002 for the three trials described in this thesis with high ambition and 

great enthusiasm. 

 

What I did not realized then was that this project was going to be my very own 

Odyssey experience for nearly the next ten years of my life. During this epic voyage 

there have been difficult moments when motivation or time were lacking, especially 

after I started my private practice in 2002 in Scheemda. There were times when I was 

not able to work on my thesis for weeks, severely falling behind schedule (luckily, 

Betty Meyboom and Jan Winters were always there to boost my morale). Designing 

and carrying out three randomized controlled trials in general practice without hardly 

any personal assistance turned out to be monkish work. To overcome my “innere 

Schweinehund” (a German expression for one's weaker self) turned out to be one of 

the biggest hurdles. Soon I came to realize that writing a PhD-thesis is more than 

anything a test in perseverance, one’s ability to adhere to a commitment made in life 

and the ability to cope with setbacks (for example when the results of a trial were not 

what I expected or a submitted paper was rejected by a journal). During the past years 

I learned that not only enthusiasm, curiosity and creativity but also self-discipline, 

patience, dedication and sense of self-responsibility are crucial pre-requisites for 

successfully acquiring a doctorate. 

 

There were also many, many rewarding moments. For example when the first data 

were analyzed and indicated that participating patients were responding well to trial 

intervention and improved in their clinical condition. The process of collaborating 

with scientists (when writing the systematic reviews) from different countries from 

three continents was tremendously inspiring. To see an article being published in a 

high impact medical journal, after a time-consuming and elaborate peer-reviewing 

process, is a success experience which gave me lots of energy and boosted my 

confidence. Combining clinical practice with research was also a very satisfying 

experience. There were times when I would deal one day with severe illness and 

suffering of patients in my practice, the next day analyzing dry data from my trials. 

Nowadays I try to approach daily clinical problems in general practice more in a 

systematical and analytical way than before and I came to learn that it is important for 

medical research to be practical and to focus on solutions for relevant clinical 

problems that matter to individual patients.  

 



 

 

Today, I look back at the past nine years with great pride and satisfaction. It was an 

experience that I would not have wanted to have missed and there is no doubt that I 

will profit for the rest of my life from the experiences that I gained and the knowledge 

and skills that I have acquired during this part of my career and life that was dedicated 

to science. 

 

 

 

Raju Peters  

 Groningen, 21 september 2009 
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I asked Mrs. T into my consultation room. “Hello doctor”, she greeted me. I had 

known Mrs. T for 6 years now. She was 62 years old and always in a good mood. 

While she sat down I looked quickly into her electronic health record and noticed that 

her diabetes was well regulated. “What can I do for you?” I asked her. “One of the 

fingers of my right hand is causing some problems”, she replied, “sometimes when I 

stretch my finger it causes a painful snapping. Do you think you can do something 

about it?”. I examined her hand and palpated a swelling in the lining of the flexor 

tendon of her index finger and noticed the triggering when she was trying to extend 

after flexing her finger. No doubt a trigger finger I thought by myself and suggested 

treatment with a local steroid injection. “Could you please tell me first a little bit 

more about that injection? Do you think the injection will help me?”.... 

 

It was Joseph Lee Hollander, a rheumatologist at the Pennsylvania Hospital in the 

United States, who started using local corticosteroids in 1951 for the treatment of 

rheumatoid arthritis and soft tissue rheumatic disorders. In a publication in 1953 in the 

Journal of Bone and Joint Surgery he reported his experiences with the use of 

hydrocortisone in over 7000 injections in 2 years and stated that “Traumatic 

tenosynovitis, a category in which we included peritendonitis crepitans, snapping 

thumb, trigger finger, and De Quervain’s stenosing tenosynovitis, also responded 

well” and he concluded that “After two years of extensive clinical trial of local 

therapy by intrasynovial injection of hydrocortisone, we conclude that this is often a 

temporary, but usually an effective, palliative treatment in most localized rheumatic 

conditions”
1
. In the following decades steroid injections for soft tissue rheumatic 

disorders, including those localised in the hand and wrist were adopted by various 

types of medical practitioners such as rheumatologists, plastic surgeons, orthopaedic 

surgeons and general practitioners. Unfortunately most of the studies were of poor 

methodological quality (except for carpal tunnel syndrome) and no study so far 

addressed explicitly the safety of local corticosteroid injections. 

General practitioners are frequently consulted by patients suffering from hand and 

wrist disorders such as carpal tunnel syndrome (CTS), trigger finger or de Quervain’s 

tenosynovitis. These disorders are important causes for disability, health-care 

consumption and absence from work. In the Netherlands virtually every citizen is 

enrolled with a general practitioner, who has a gate-keeping role in the healthcare-

system. Therefore the majority of patients with hand and wrist complaints are treated 

by general practitioners. Local corticosteroid injection is one of the treatment 

modalities that can be used for carpal tunnel syndrome, trigger finger and de 

Quervain’s tenosynovitis. The aim of this thesis is to contribute to the body of 

evidence concerning effectiveness of corticosteroid injections for hand and wrist 

disorders such as carpal tunnel syndrome, trigger finger and de Quervain’s 

tenosynovitis, in particular when applied in general practice.  

 

Aetiology, pathophysiology and risk factors 

The carpal tunnel is located at the base of the palm,
 
just distal to the distal wrist 

crease. It is bounded on three
 
sides by the carpal bones, which create an arch, and on 

the
 
palmar side by the transverse

 
carpal ligament. Nine flexor tendons traverse the 

carpal tunnel, along
 
with the median nerve. Carpal tunnel syndrome is caused by 

elevated pressure in the
 
carpal tunnel. This increased pressure produces ischemia of

 

the median nerve, resulting in spurious generation of action potentials, local 
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demyelinisation
 

and ultimately axonal loss. Impaired nerve conduction
 

causes 

symptoms such as paresthesia and pain
2 3

.  

Risk factors for the development of CTS include genetic predisposition pregnancy, 

inflammatory arthritis, Colles'
 

fracture, amyloidosis, hypothyroidism, diabetes 

mellitus, acromegaly
 
and use of corticosteroids and estrogens. Up to one third

 
of cases 

of carpal tunnel syndrome occur in association with
 
such medical conditions; about 6 

percent of patients have diabetes. Carpal tunnel syndrome has also been suggested to 

be associated with repetitive activities
 
of the hand and wrist, particularly with a 

combination of forceful
 
and repetitive activities

2 3
. 

 

Although trigger finger is also known as tenosynovitis, no inflammatory changes of 

the tendon or tendon sheath were seen in the histological studies
4
. For trigger finger 

the triggering phenomenon is caused by incompatibility between the tendon of the 

affected finger and its sheath, most probably due to thickening of the first annular 

pulley. On histological examination the pulley shows fibrous and cartilaginous tissue 

changes that include the presence of chondrocytes and glycosaminoglycans (a 

mucopolysaccharide) and degenerative changes. These changes are believed to 

represent adaptations to shear load. Trigger finger occurs more commonly in patients 

with diabetes mellitus (probably due to glucose-induced collagen modifications), 

carpal tunnel syndrome, Dupuytren's disease, rheumatoid arthritis, amyloidosis, 

hypothyroidism, mucopolysaccharide storage disorders and congestive heart failure
5 6

. 

 

De Quervain's tenosynovitis is a disorder characterized by pain on the radial (thumb) 

side of the wrist, impairment of thumb function and thickening of the ligamentous 

structure covering the tendons in the first dorsal compartment in the wrist. The first 

dorsal compartment is located on the thumb side of the wrist (at the radial styloid) 

proximal to the wrist joint. Although the term stenosing tenosynovitis is frequently 

used, pathophysiology of De Quervain's disease does not involve inflammation. 

Predominant histopathological features are degenerative changes (myxoid 

degeneration, fibrocartilagenous metaplasia and deposition of mucopolysaccharide) 

resulting in impaired gliding of the abductor pollicis longus (APL) or extensor pollicis 

brevis (EPB) tendons because of thickening of the extensor retinaculum and 

narrowing of the fibro-osseous canal. Most pain is probably elicited by mechanical 

impingement between the tendon and it's narrowed fibro-osseous canal resulting in 

stimulation of nociceptors
7
. In a literature review of epidemiological studies, strong 

evidence was found for links between some biomechanical risk factors (e.g. 

repetition, force and posture) and musculoskeletal disorders of the upper limb but for 

de Quervain's tenosynovitis a causative role of work been questioned
8 9

. 

 

Taxonomy, epidemiology and predictors of severity and prognosis of 

hand and wrist disorders in general 

Traditionally, the nomenclature of upper extremity musculoskeletal disorders 

(UEMSD), including the hand and wrist, is related to symptoms (e.g. trigger finger), 

the anatomical site (e.g. carpal tunnel syndrome), the tissue affected (e.g. 

tenosynovitis) or to the underlying pathophysiology (e.g. stenosing tenosynovitis). 

Unfortunately, diagnostic criteria for these disorders are often not uniform and lack 

validity since they are not repeatable, sensitive or specific
10

. In recent years attempts 
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have been made to develop consensus-based classification systems such as the 

Southampton examination model and the CANS model
11-13

. However their 

applicability in daily clinical practice for general practitioners appears to be limited 

since for classification of problems and diagnosis in general practice the second 

version of the International Classification of Primary Care (ICPC-2) is widely used 
14

.  

Another diagnostic challenge is posed by the fact that in 20% of patients who consult 

their general practitioner for complaints of the upper extremity no specific diagnosis 

can be established
15

. Management of these patients with non-specific forearm pain is 

known to be unsatisfactory. Both psychosocial and ergonomic factors have been 

found to be of influence in the etiology
16

. 

In the international literature population-based surveys show that symptoms of the 

wrist and hand are common in the general population. Lifetime prevalence for pain 

lasting more than one month was found to be 3% for wrist pain and 7% in fingers in a 

sample of 6913 participants from the US. The period prevalence of hand and wrist 

pain in southwestern Finland was 12% for men and 10% for women (pain in the last 

year). Another study performed in Manchester (UK) revealed a period prevalence of 

12 % (pain in the hand lasting more than one week in the past month). Point 

prevalence of hand and wrist pain was assessed in a Swedish study by asking for 

current pain in the hand and wrist that had lasted for more than 3 months and was 

found to be 13% (10% for men and 17 % for women)
17

. In the Netherlands period 

prevalence (12-months) was 17.5%, point-prevalence was 12.5% and for participants 

reporting chronic pain of the hand and wrist point-prevalence was 9.3%
18

. 

Contrary to hand and wrist symptoms in general, epidemiologic data on specific hand 

and wrist disorders in the general population are scarce except for carpal tunnel 

syndrome. The point prevalence for carpal tunnel syndrome reported in different 

countries, depending on which diagnostic criteria are used, ranges from 3% (clinically 

and electrophysiologically diagnosed) to 35% (reported pain, numbness, tingling in 

fingers). Period prevalence for self reported CTS was 2% in a population survey 

including 44223 participants from the US. In the Netherlands in 1985 point 

prevalence ranged from 5% (electrophysiological diagnosis of CTS with symptoms of 

nocturnal numbness and/or tingling) to 35% (reported pain, numbness, tingling in 

fingers)
19

.  

Stenosing tenosynovitis (trigger finger) was estimated to have a lifetime prevalence of 

2.2% among nondiabetic adults aged 30 years or older
20

. The prevalence of de 

Quervain’s tenosynovitis in the general population in the UK was estimated to be 

0,5% for men and 1,3% for women
17

. 

 

Regarding wrist, hand and finger symptoms the incidence in general practice in 2001 

in the Netherlands was 4.6 per 1000 person-years for wrist symptoms (3.6 for males 

and 5.6 for females) and 7.6 per 1000 person-years for hand or finger symptoms (6.8 

for males and 8.7 for females). The number of consultations per year per 1000 

registered patients was 8.7 for wrist symptoms (6.3 for males and 11.1 for females) 

and 14.0 for hand or finger symptoms (11.9 for males and 16 for females)
21

. The 

incidence rate of specific disorders in general practice is only available for carpal 

tunnel syndrome: in 2001 the annual incidence rate was 1.8 per 1000 registered 

patients (males 0.9/1000, females 2.8/1000) in the Netherlands
19

.  

Patients appeared to have significantly higher scores on experienced severity of hand 

or wrist problems when they did not have paid work, had longer duration of 

symptoms, a diagnosis of entrapment, higher pain intensity, higher body mass index 

and higher scores on worrying
22

. Non-recovery for UEMSD in general practice was 
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predicted by characteristics of UEMSD such as long duration of the complaint before 

consultation, recurrent complaint, musculoskeletal co morbidity and complaint mainly 

located at wrist or hand. Also psychosocial characteristics, such as more somatisation 

and experiencing less social support predicted non-recovery
23

. 

 

Treatment options, effectiveness of interventions and possible 

complications 

Treatment options for hand and wrist disorders presenting in general practice consist 

of a wait and see strategy (some disorders are self-limiting), activity modification, 

topical Non Steroidal Anti-Inflammatory Drugs (NSAID’s), oral analgesics (mostly 

paracetamol or NSAID’s), splinting, referral to physiotherapist or hand therapist for 

treatment or referral to secondary care for surgical therapy. The most appropriate 

management strategy depends on which specific disorder is considered and treatment 

preferences of patients and physicians. We could not find any reports of studies of 

effectiveness and safety of treatments for specific hand and wrist disorders in the 

setting of general practice. 

Carpal tunnel syndrome can be treated with oral analgesics, splinting, injections 

with corticosteroids or surgery. One third of neurophysiological mild and moderate 

cases may improve untreated
24

. In a Cochrane review local corticosteroid injection for 

carpal tunnel syndrome proved to provide greater improvement in symptoms one 

month after injection compared to placebo in a secondary care setting, but significant 

symptom relief beyond one month could not be demonstrated
25

. With eight 

documented cases of median nerve injury the risk of adverse events for steroid 

injection therapy for CTS has been estimated to be less than 0,1%
26

. In another 

Cochrane review addressing efficacy of other non-surgical treatments oral steroids, 

splinting, ultrasound, yoga and carpal bone mobilisation showed to be of short-term 

benefit
27

. A third Cochrane review comparing surgical to non-surgical treatment 

concluded that surgical treatment of carpal tunnel syndrome relieves symptoms 

significantly better than splinting
28

. In general practice in the Netherlands 25% of 

consultations with patients with a clinical diagnosis of CTS is followed by a referral 

to secondary care for further evaluation and treatment
29

. It is not known what 

percentage of patients with CTS is treated conservatively and which operatively. 

For trigger finger spontaneous resolvement has been reported in 20-29%. Splinting 

maybe successful in 50-70% of patients based on data from observational studies
30

. 

For local corticosteroid injections (for which intrasheath injection was not thought to 

be necessary) success rates range from 38-93% in observational and controlled 

studies
30

. Possible side effects are those that are associated with local steroid 

injections: steroid flare, menstrual irregularities, subcutaneous fat atrophy, skin 

hypopigmentation, local infection and hyperglycaemia. Only one case-reports exists 

of a serious adverse event of rupture of a flexor pollicis longus tendon rupture in a 

trigger thumb which was treated with 2 injections of steroids prior to the rupture
31

. 

Surgical therapy consists of percutaneous or open release. Success rates are high, 

ranging from 60-97%, but complications such as digital nerve injury, bow-stringing, 

infection, haematoma and long term scar tenderness may occur
30

. 

In a systematic review of observational studies with a mean follow-up of 9.6 months 

including 459 wrists effectiveness of conservative treatments for de Quervain’s 

tenosynovitis were assessed. Cure rates were 0%, 0%, 14%, 61%, 83% for 

respectively resting, oral NSAID’s, splinting combined with local steroid injections 
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and steroid injections alone. No serious adverse events were reported and the side 

effects that occurred most were skin colour changes, subcutaneous fat atrophy and 

steroid flare
32

. Surgical therapy (slitting or removing a strip of the tendon sheet) has a 

success rate of 91%, but is associated with the risk of surgical complications such as 

radial sensory nerve injury
33

. 

 

Objectives of this thesis 

The aim of this thesis is to contribute to the body of evidence concerning the 

effectiveness of corticosteroid injections for carpal tunnel syndrome, trigger finger 

and de Quervain’s tenosynovitis in general practice. As a consequence we tried to 

provide an answer to the following research questions: 

1. What is known about effectiveness and safety of local corticosteroid injections for 

trigger finger in adults and de Quervain’s tenosynovitis? 

2. Are local corticosteroid injections effective for carpal tunnel syndrome, trigger 

finger in adults and de Quervain’s tenosynovitis in the setting of general practice? 

3. What is the reliability, responsiveness and interpretability of the Dutch version of 

the Boston Carpal Tunnel Questionnaire? 

 

Outline of this thesis 

Chapter 2 presents the results of a systematic review assessing effectiveness of local 

corticosteroid injections for the treatment of trigger finger in adults and chapter 3 

presents the results of a systematic review assessing effectiveness of local 

corticosteroid injections for the treatment of de Quervain’s tenosynovitis. Both 

systematic reviews were written according to the conventions of the Cochrane 

collaboration and with guidance of the editors of the Cochrane Musculoskeletal 

Group.  

Chapters 4, 5, 6 describe the results of a randomized controlled trial in general 

practice, investigating the effectiveness of injections with triamcinolonacetonide 

versus placebo injection (NaCl) for respectively carpal tunnel syndrome, trigger 

finger and de Quervain’s tenosynovitis  

Chapter 7 focuses on the measurement properties reliability, responsiveness and 

interpretability of the Dutch version of the Boston Carpal Tunnel Questionnaire. We 

translated the BCTQ into Dutch for use as an outcome assessment tool in the 

randomised controlled study described in chapter 4.  

In Chapter 8 the findings of the previous chapters are interpreted and implications for 

daily practice and future research are discussed.  

Finally a summary in English and Dutch are given. 
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Abstract  
Background  

Trigger finger is a disease of the tendons of the hand leading to triggering (locking) of 
affected fingers, dysfunction and pain. Available treatments include local injection 
with corticosteroids, surgery, or splinting. 

Objectives  
To summarize the evidence on the efficacy and safety of corticosteroid injections for 
trigger finger in adults using the following endpoints: treatment success, frequency of 
triggering or locking, functional status of the affected fingers, and severity of pain of 
the fingers. 

Search methods  
The databases CENTRAL, DARE, MEDLINE (1966 to November 2007), EMBASE 
(1956 to November 2007), CINAHL (1982 to November 2007), AMED (1985 to 
November 2007) and PEDro (a physiotherapy evidence database) were searched. 

Selection criteria  
We selected randomized and controlled clinical trials evaluating efficacy and safety of 
corticosteroid injections for trigger finger in adults. 

Data collection and analysis  
The databases were searched for titles of eligible studies. After screening abstracts of 
these studies, full text articles of studies which fulfilled the selection criteria were 
obtained. Data were extracted using a predefined electronic form. The methodological 
quality of included trials was assessed by using items from the checklist developed by 
Jadad and the Delphi list. We planned to extract data regarding information on the 
primary outcome measures: treatment success, frequency of triggering or locking, and 
functional impairment of fingers, severity of the trigger finger; and the secondary 
outcome measures: proportion of patients with side effects, types of side effects, and 
patient satisfaction with injection. 

Results  
Two randomized controlled studies were found that involved 63 participants: 34 were 
allocated to corticosteroids and lidocaine, and 29 were allocated to lidocaine alone. 
Corticosteroid injection with lidocaine was more effective than lidocaine alone on 
treatment success at four weeks (relative risk 3.15, 95% CI 1.34 to 7.40). The number 
needed to treat to benefit was 3. No adverse events or side effects were reported. 

Authors' conclusions  
The effectiveness of local corticosteroid injections was studied in only two small 
randomized controlled trials of poor methodological quality. Both studies showed 
better short-term effects of corticosteroid injection combined with lidocaine compared 
to lidocaine alone on the treatment success outcome. In one study the effects of 
corticosteroid injections lasted up to four months. No adverse effects were observed. 
The available evidence for the effectiveness of intra-tendon sheath corticosteroid 
injection for trigger finger can be graded as a silver level evidence for superiority of 
corticosteroid injections combined with lidocaine over injections with lidocaine alone. 
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Plain language summary  
Local corticosteroid injection for trigger finger 
  

This summary of a Cochrane review presents what we know from research about the 
effect of corticosteroid injection for trigger finger. 
Pain and symptoms of people with trigger finger may improve with a corticosteroid 
injection. 

What is trigger finger and corticosteroid injection? 

Trigger finger is a disease of the tendons of the finger, which makes the finger 
difficult to straighten.  It causes snapping or locking of the affected finger when 
flexing or stretching. Sometimes it can cause the hand to become painful.  
Corticosteroid injections are shots with a needle into a joint (such as your finger) or a 
tendon.  Corticosteroids work by reducing the inflammation of the finger.  The 
injection itself might also help to relieve the pressure on the tendon. 

Best estimate of what happens after a corticosteroid injection: 

37 out of 100 people benefited from corticosteroid injection combined with a 
painkiller; compared to 17 out of 100 people who benefited following injection with a 
painkiller only. 
 

Background  
Trigger finger (also known as stenosing tenosynovitis) is a condition that causes 
triggering, snapping, or locking on flexion of the involved finger. Entrapment of the 
affected tendon results in difficulty in flexing or extending the finger and is frequently 
associated with pain in the palm of the hand. 
Notta reported the first four cases attended by the physician Nelaton in 1850, and the 
first review of the literature on this subject was published by Compere in 19331. From 
the mid-1980s onwards, trigger finger has been suggested to fall under umbrella terms 
such as 'repetitive strain injury' (RSI) and 'cumulative trauma disorder'. A study of 
665 workers at a meat packing plant reported a point prevalence of 14%, suggesting a 
relation between occupation and trigger finger, although a study by Trezies could not 
confirm this association2 3. 
The flexor tendon sheath in the finger is a double-walled, connective tissue cylinder 
that is held in place by five ring-shaped and three cross-shaped pulleys (Figure 1). 
The triggering phenomenon is caused by incompatibility between the tendon and its 
sheath, most probably due to thickening of the first annular pulley. On histological 
examination the pulley shows fibrous and cartilaginous tissue changes that include the 
presence of chondrocytes and glycosaminoglycans (mucopolysaccharide) and 
degenerative changes. These changes are believed to represent adaptations to shear 
load. Although trigger finger is also known as tenosynovitis, no inflammatory 
changes were seen in the histological studies1. 
There is no universally agreed case definition for trigger finger and the diagnosis is 
made by history and physical examination; there are no specific diagnostic tests. 
Laboratory tests and radiographic examination techniques are not indicated, unless an 
underlying cause is suspected (for example infection). 
The lifetime prevalence of trigger finger among a group of non-diabetics above the 
age of 30 years has been estimated at 2.2%. Generally the condition is more common 
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among women than men, and the age distribution is bimodal with one group below 
six years of age and the other above 40 years of age (most of the affected individuals 
are in the fifth or sixth decade of their life). Most cases involve a single finger; some 
have multiple affected fingers and people with multiple affected fingers at 
presentation are three times more likely to have a subsequent finger affected. Among 
people without concurrent disease the thumb is the most commonly affected finger, 
followed by the ring finger and the little finger. The right hand is the most frequently 
affected. Spontaneous recovery has been reported in 20% to 29% of cases of trigger 
finger1. 
Trigger finger occurs more commonly in patients with diabetes mellitus (probably due 
to glucose-induced collagen modifications), carpal tunnel syndrome, Dupuytren's 
disease, rheumatoid arthritis, amyloidosis, hypothyroidism, mucopolysaccharide 
storage disorders, and congestive heart failure4 5. A separate entity is formed by 
trigger finger in children, which is a rare disease (0.3% of newborns) where almost 
always the thumb is affected and the predominant symptom is limited extension6 7. 
Available treatment modalities for trigger finger are operative (open or percutaneous 
surgical division of the A1 pulley) and non-operative (corticosteroid injections and 
splinting). The percentages of participants with trigger finger treated by operation, 
steroid injection and splinting are not known. Operative therapy seems to be effective 
with cure rates of 89% to 97% in non-randomised studies but it is associated with 
higher cost, longer absence from work, and the possibility of surgical complications8. 
An explanation for the presumed efficacy of local corticosteroid injections could be 
that the anti-inflammatory effect reduces the swelling of the A1 pulley (although in 
histological studies, as mentioned above, inflammation in the affected tissues could 
not be demonstrated). Corticosteroid injection has been assumed to be as effective as 
surgical therapy, with reported cure rates ranging from 60% to 92%, but there are no 
studies that compared corticosteroid injections directly to surgical treatment1. 
Splinting appeared to be effective in 70% of cases compared with 82% receiving an 
injection9. There have been no reports of serious complications of injection therapy, 
but possible side effects could be steroid flare, tendon-ruptures, local infection, 
allergic reactions to corticosteroids, and atrophy of subcutaneous fat tissue. 
Trigger finger appears to be a fairly common disorder leading to marked discomfort 
and dysfunction of the hand. Injection with corticosteroids has been suggested to be 
effective and safe; compared with surgical therapy, it also seems more easy to apply 
and cost efficient. Therefore, we decided to perform a systematic review on the 
effectiveness and safety of corticosteroid injections for trigger fingers in adults. 

Objectives  
Our objective was to systematically review the evidence from clinical trials on the 
efficacy and safety of corticosteroid injections for trigger finger in adults. 

Methods  
Criteria for considering studies for this review  

Types of studies  

All randomized controlled trials (RCTs) and controlled clinical trials evaluating local 
injection with corticosteroids were included in this review. 
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Types of participants  
Only studies of adult populations (older than 18 years) with a clinical diagnosis of 
trigger finger (triggering with or without locking of a finger or pain at the A1 pulley) 
and irrespective of the duration of symptoms were included. Studies addressing 
treatment of trigger finger of infectious origin were excluded. 

Types of interventions  
All studies using injectable corticosteroids as treatment were included: any volume, 
type, and concentration of corticosteroid used; whether a local anaesthetic agent was 
added or not; and regardless of the injection technique. Studies comparing 
corticosteroid injection to placebo injection, injection with local anaesthetic, injection 
with a different type of steroid, splinting, systemic analgesics including non-steroidal 
anti-inflammatory drugs (NSAIDs), systemic steroids, surgery, combination 
treatments, or no intervention were included. 

Types of outcome measures  
Primary: 

• treatment success, yes or no (definition of treatment success may vary across 
trials); 

• frequency of triggering or locking of the affected fingers; 
• functional status of the finger (using validated instruments to measure hand 

function, e.g. arthritis impact measurement scale); 
• severity of pain or tenderness at the base of the digit on the palm of the hand; 
• proportion of patients with side effects of steroid injection. 

Secondary: 
• patient satisfaction (using validated questionnaires). 

Search methods for identification of studies  
The following electronic databases were searched: 

• CENTRAL (The Cochrane Library); 
• MEDLINE (Ovid platform) (1966 to November 2007); 
• EMBASE (Ovid platform) (1956 to November 2007); 
• CINAHL (Ovid platform) (1982 to November 2007); 
• AMED (Ovid platform) (1985 to November 2007); 
• PEDro (the physiotherapy evidence database); 
• DARE (The Database of Abstracts of Reviews of Effectiveness); 
• Dissertation abstracts. 

The search strategy was developed for MEDLINE and modified as necessary for the 
other databases. 
Complete search strategies for each database are provided in Appendix 1; Appendix 
2; Appendix 3; Appendix 4; Appendix 5; Appendix 6; Appendix 7; Appendix 8. The 
references of all relevant publications (RCTs and reviews) were checked to identify 
additional trials. Content experts were contacted for unpublished data. There were no 
language restrictions. 

Data collection and analysis  

Selection of studies 

Two review authors independently selected trials for inclusion in this review, based 
on the content of the title and abstracts obtained through electronic searching of the 
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databases. Each review author's selection was compared. Any discrepancies in 
opinion about eligibility of a trial were resolved by discussion and consensus by the 
two review authors. 

Quality appraisal 
Two review authors independently extracted all data. Each trial was assessed by using 
a combination of an established quality assessment tool developed by Jadad and the 
Delphi list10 11. The quality items assessed were: 

1. randomization; 
2. concealment of allocation; 
3. blinding of outcome assessor, care provider, and patient; 
4. reporting of withdrawals and dropouts; 
5. similarity of groups at baseline regarding most important prognostic 

indicators; 
6. specification of eligibility criteria; 
7. availability of point estimates and measures of variability of primary outcome 

measures; 
8. use of intention-to-treat analysis. 

Each criterion was rated as positive, negative, or inconclusive (if insufficient 
information was presented). 

Data extraction 
Details regarding the study population, interventions, treatment periods, length of 
follow up, complications, baseline demographic data, and baseline and end of study 
outcome measures were extracted using a pre-defined electronic form, by two review 
authors. Short-term outcomes were arbitrarily defined as outcomes up to three months 
after the intervention and long-term outcomes as outcomes one year post-intervention, 
or later. Referring back to the original article and establishing consensus resolved 
differences in data extraction. A third review author was consulted to help resolve 
differences. 

Analysis 
For continuous data, weighted mean differences (MD) were planned to be calculated 
for outcomes measured using the same scale; and when the same outcomes were 
measured using different scales, standardized mean differences (SMD) were to be 
used. Absolute and relative differences in the change from baseline were to be 
calculated for continuous outcomes. Absolute benefit was to be calculated as the 
improvement in the treatment group minus the improvement in the control group, in 
original units. Relative difference in the change from baseline was to be calculated as 
the absolute benefit divided by the baseline mean. 
For dichotomous data the results for each study were presented as relative risk and the 
number needed to treat (NNT). 

Heterogeneity 

To assess heterogeneity of trial results the Cochrane Chi2 test and I2 statistic were 
planned to be used. In case of significant statistical heterogeneity potential sources 
were planned to be explored by subgroup analysis. Since clinical and methodological 
diversity always occur in a meta-analysis, statistical heterogeneity is inevitable12. The 
test for heterogeneity is irrelevant to the choice of analysis; accordingly the random-
effects model was used by default as it is identical to the fixed-effect model if there is 
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no heterogeneity (I2 = 0%). In order to assess and quantify the possible magnitude of 
inconsistency (that is heterogeneity) across studies, we used I2 with a rough guide for 
interpretation as follows: 0% to 40% might not be important; 30% to 60% may 
represent moderate heterogeneity; 50% to 90% may represent substantial 
heterogeneity; 75% to 100% shows considerable heterogeneity. 

Subgroup analysis 

Subgroup analysis was planned in regard to the following aspects: 
• 'idiopathic' or trigger finger secondary to diabetes; 
• duration of symptoms at baseline, short if symptoms were present for up to 

four weeks, intermediate if symptoms were present for one month to one year, 
and long if symptoms were present for one year or longer. 

• trial design, RCT or controlled clinical trial. 

Clinical relevance tables 

Clinical relevance tables were compiled for primary outcomes under the 'Additional 
tables' to improve the readability of the review. For dichotomous outcomes, the 
weighted absolute risk difference was calculated using the risk difference (RD) 
statistic in RevMan. RR-1 calculates the weighted relative per cent change. The 
number needed to treat (NNT) was calculated from the control group event rate 
(unless the population event rate was known), and the relative risk using the Visual 
Rx NNT calculator13. This was done for the primary outcomes measured. 
Continuous outcome tables were also planned to be presented. Weighted absolute 
change was planned to be calculated from the weighted mean difference (WMD) 
statistic in RevMan when trials using the same scale were pooled. For outcomes 
pooled on different scales, the standardized mean difference (SMD) was planned to be 
multiplied by the baseline standard deviation in the control group to obtain the 
weighted absolute change. Relative per cent change from baseline was planned to be 
calculated as the absolute benefit divided by the baseline mean of the control group. 
NNT was planned to be calculated using the Wells calculator available at the 
Cochrane Musculoskeletal Group editorial office. The minimal clinically important 
difference (MCID) for each outcome was planned to be determined for input into the 
calculator. 

Grading of evidence 

The evidence obtained in this systematic review was finally graded according to 
conventions as proposed by the Cochrane Musculoskeletal Group14. 
 
Platinum: a published systematic review that has at least two individual controlled 
trials each satisfying the following. 
Sample sizes of at least 50 per group: if these do not find a statistically significant 
difference, they are adequately powered for a 20% relative difference in the relevant 
outcome. 
Blinding of patients and assessors for outcomes. 
Handling of withdrawals > 80% follow up (imputations based on methods such as 
'last observation carried forward' (LOCF) are acceptable). 
Concealment of treatment allocation. 
 
Gold: at least one RCT meeting all of the following criteria for the major outcome(s) 
as reported. 
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Sample sizes of at least 50 per group: if these do not find a statistically significant 
difference, they are adequately powered for a 20% relative difference in the relevant 
outcome. 
Blinding of patients and assessors for outcomes. 
Handling of withdrawals > 80% follow up (imputations based on methods such as 
LOCF are acceptable). 
Concealment of treatment allocation. 
 
Silver: a systematic review or randomized trial that does not meet the above criteria. 
Silver ranking would also include evidence from at least one study of non-randomised 
cohorts that did and did not receive the therapy, or evidence from at least one high 
quality case-control study. A randomized trial with a 'head-to-head' comparison of 
agents would be considered silver level ranking unless a reference were provided to a 
comparison of one of the agents to placebo showing at least a 20% relative difference. 
 
Bronze: the bronze ranking is given to evidence if at least one high quality case series 
without controls (including simple before and after studies in which patients act as 
their own control) or if the conclusion is derived from expert opinion based on 
clinical experience without reference to any of the foregoing (for example, argument 
from physiology, bench research, or first principles). 
 
This review will be updated two years after publication. 

Results  
Description of studies  

Our search resulted in 230 titles from a combined search in MEDLINE, EMBASE, 
AMED and CINAHL. No titles were found in PEDro, CENTRAL, DARE, and 
Dissertation abstracts. After screening the titles and abstracts, 16 possible studies 
were selected for further evaluation (Anderson 1991; Benson 1997; Boyer 2004; 
Clark 1973; Kraemer 1990; Lambert 1992; Lopez 1991; Maneerit 2000; Maneerit 
2003; McGrath 1984; Murphy 1995; Patel 1992; Patel 1997; Povlsen 2004; Stratz 
2002; Taras 1998)9 15-29. After retrieving full text articles of these 16 reports, six 
appeared to be non-randomized9 15 16 18 19 26 (Anderson 1991; Benson 1997; Clark 
1973; Kraemer 1990; Patel 1992; Patel 1997), three did not study trigger finger21 27 28 
(Lopez 1991; Povlsen 2004; Stratz 2002), three did not study one of the comparisons 
of interest as two compared operative treatment (percutaneous release) preceded by 
steroid injection to steroid injection alone22 23 (Maneerit 2000; Maneerit 2003) and 
one compared intra-sheath injection to subcutaneous injection29 (Taras 1998). Of the 
remaining two studies, one was a review article24 (McGrath 1984) and one a comment 
on a reported trial17 (Boyer 2004). The 14 excluded trials, and details of why they 
failed to meet the inclusion criteria for this review, are outlined in the table 
'Characteristics of excluded studies'. 
We were also aware of an ongoing randomised controlled trial assessing effectiveness 
of corticosteroid injections in the setting of primary care, but the results of the study 
were not published yet when our search was performed (see Characteristics of 
ongoing studies). 
The two included studies were controlled trials comparing the efficacy of steroid 
injection with lidocaine injections in the setting of secondary care. One included 41 
fingers of 41 participants with a diagnosis of trigger finger (two participants were lost 
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to follow up therefore only 39 participants were included in the analysis) and 
compared the effectiveness of injection of methylprednisolone (0.5 ml) combined 
with 1% lidocaine (0.5 ml) to 1% lidocaine alone (Lambert 1992)20. Treatment 
success in this study (defined as complete resolution of symptoms or sufficiently 
improved that further treatment was not necessary) was assessed one month after 
injection. The second study included 24 fingers in 24 participants and compared the 
effectiveness of bethametasone (1 ml) combined with lidocaine (3 ml) to injection 
with 1% lidocaine (4 ml) alone25. Treatment success (defined as participants 
becoming asymptomatic) was assessed immediately after injection, and three weeks 
and four months after injection (Murphy 1995). A detailed description of the two 
included studies can be found in the table 'Characteristics of included studies'. 

Risk of bias in included studies  

Randomization 

Both studies used pseudo-randomization, either allocating patients based on date of 
birth (Lambert 1992) or on day of presentation (Murphy 1995). 

Allocation concealment 
Both reports did not mention how allocation concealment was realized. 

Participant flow and follow up 
In the study by Lambert 41 participants were enrolled and randomized: 20 
participants were allocated to steroid injection, 21 participants allocated to lidocaine 
injection; all participants received the allocated intervention; and two participants in 
the lidocaine group were lost to follow up and excluded from the analysis. In the 
study by Murphy 24 participants were enrolled and randomised: 14 participants were 
allocated to steroid injection, 10 participants were allocated to lidocaine injection; all 
participants received the allocated intervention and were analysed since none of the 
enrolled cases were lost to follow up. 

Summary of quality items 
In the study by Lambert the outcome assessor was blinded, there was reporting of 
withdrawals and dropouts, eligibility criteria were specified, and point estimates and 
measures of variability of primary outcome measures were available. However, 
concealment of allocation, blinding of care provider, blinding of patients, and 
similarity of groups at baseline regarding most important prognostic indicators were 
unclear and no intention-to-treat analysis was used. 
In the Murphy study the outcome assessor and patient were blinded, but the care 
provider was not. Withdrawals and dropouts were reported, an intention-to treat 
analysis was used, but no concealment of allocation was used. It was unclear whether 
the two treatment groups were similar at baseline regarding the most important 
prognostic indicators, and whether point estimates and measures of variability of 
primary outcomes were available (Table 1). 

Other shortcomings 
Both trials did not specify which specific diagnostic criteria were used for the 
diagnosis of trigger finger, how many cases were assessed for eligibility prior to 
enrolment; and insufficient information of baseline demographic and clinical 
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characteristics was provided to make a judgement about comparability of 
corticosteroid and control groups. 
For further details see the table of 'Characteristics of included studies' and 'Additional 
Table 1' for methodological quality of included studies. 

Effects of interventions  
The only primary outcome measure assessed in both studies was the dichotomous 
outcome of treatment success. In the study by Lambert this was defined as complete 
resolution of symptoms or sufficient improvement for further treatment to be 
unnecessary, and in the study by Murphy it was defined as being asymptomatic. There 
were no data available regarding frequency of triggering, severity of pain, and 
functional status of the hand. Regarding secondary outcome measures, both studies 
stated that there were no adverse reactions or complications (it was not clear whether 
this was systematically assessed). Patient satisfaction with treatment was not assessed 
in either study. 
Because of the small number of studies and included patients, and since the two 
included studies seemed homogenous, we refrained from subgroup and sensitivity 
analyses. 
 
In the study by Lambert treatment success assessed one month after injection was 
45% (9/20) in the methylprednisolone + lidocaine group and 16% (3/19) in the 
lidocaine alone group. Absolute risk reduction was 0.292 (95% CI 0.017 to 0.567), 
relative risk 2.85 (95% CI 0.91 to 8.96) with a number needed to treat (NNT) of 3 
(95% CI 2 to 58). 
In the study by Murphy treatment success assessed three weeks after injection therapy 
was 71% (10/14) in the bethametasone + lidocaine group and 20% (2/10)in the 
lidocaine alone group. Absolute risk reduction was 0.514 (95% CI 0.165 to 0.864), 
relative risk 3.57 (95% CI 0.99 to 12.88) with a NNT of 2 (95% CI 1 to 6). 
Four months after injection therapy treatment success was 64% (9/14) in the 
bethametasone + lidocaine group and 20% (2/10) in the lidocaine alone group, 
absolute risk reduction 0.514 (95% CI 0.165 to 0.864), relative risk 3.21v(95% CI 
0.88 to 11.79), and the NNT was 2 (95% CI 1 to 6). 
Pooling of the two studies resulted in a total of 63 participants. Corticosteroid 
injections with lidocaine showed significantly more effectiveness within four weeks 
than lidocaine injection alone (RR 3.15, 95% CI 1.34 to 7.40). The control event rate 
was 17.2 % for the pooled group, the weighted absolute risk difference was 38% 
(95% CI 16 to 59) and the NNT was 3 (95% CI 2 to 18) (Table 2).  
Thus, our data indicated that an expected additional 37 out of 100 participants 
benefited from the combination of lidocaine and steroid injection; opposed to 17 
patients who benefited following (control) therapy with lidocaine only (Figure 2). 

Discussion  
In this review, including two randomized controlled trials (RCTs) with a total of 63 
participants (Lambert 1992; Murphy 1995), we found silver level evidence for 
superiority of intra-tendon sheath corticosteroid injections combined with lidocaine 
over injections with lidocaine alone. In one of the included studies (Murphy 1995) the 
effects of corticosteroid injections lasted up to four months. Both studies did not 
report any adverse effects. 
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However, there were only two RCTs available which fulfilled the inclusion criteria. 
The total number of participants included in this review was small, thereby possibly 
reflecting publication bias. Furthermore, the methodological quality of the two studies 
was poor and there were some flaws in the quality of reporting. 
Effectiveness (using treatment success as the outcome measure) was consistent in the 
two included studies and the effect size was considerable. We found that for 
effectiveness within four weeks the relative risk was 3.15, and that the number needed 
to treat (NNT) was 3; meaning that there is a 3.15 times greater probability of 
participants treated with local corticosteroid injection to achieve treatment success 
than for participants treated with lidocaine injection alone, and that three participants 
have to be treated by local corticosteroid injection to achieve treatment success in one 
extra participant. For effectiveness at four months (available only for the 24 
participants in the study by Murphy) the relative risk was 3.21 and the NNT was 2. 
The two trials suggest that corticosteroid injection therapy is effective and safe for the 
treatment of trigger finger, but these effects need to be confirmed in larger, well-
designed randomized trials. 
Several other questions remain to be answered. First, it is not clear whether injection 
therapy is superior to surgical treatment or splinting, in efficacy or safety. Some 
retrospective studies have investigated the effectiveness of surgery, reporting 
treatment success in 67% to 90% of the cases, but this has never been assessed in 
RCTs and has never been compared directly to injection therapy or splinting. Second, 
we do not know which diagnostic criteria and outcome measures are valid to use for 
studies of interventions for trigger finger. At this moment in time there is no 
universally agreed case definition for trigger finger and there are no validated 
instruments for measuring symptom severity and functional disability (ideally with 
known minimal clinically important differences). Third, the two trials analysed in this 
review were performed in the setting of secondary care and generalizability to other 
settings (for example primary care) remains to be established. Finally, this review 
suggests efficacy up to four months, but long-term efficacy still remains to be 
clarified. 

Authors' conclusions  
Implications for practice  

There is silver level evidence that corticosteroid injections are effective for the 
treatment of trigger finger, but the implications for daily clinical practice may be 
limited by the fact that the evidence we found is based on two small studies of poor 
quality, performed in the setting of secondary care, and there were only data available 
for effectiveness up to four months. However, corticosteroid injection is an easily 
applicable treatment modality, not expensive, and less invasive than surgery. 
Therefore, we feel that the initial treatment for patients should be corticosteroid 
injection rather than surgery. Other non-invasive interventions such as splinting 
(which was not evaluated in this review) may also be appropriate first-line 
interventions. 

Implications for research  
A case definition for trigger finger should be formulated for research purposes. 
Validated and relevant outcome measures for trigger finger should be developed. 
Future RCTs should have adequate sample sizes, better methodological quality 
(especially adequate randomization procedures and allocation concealment), and the 
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findings should be reported according to the CONSORT statement. More comparison 
studies are needed, comparing corticosteroid injections to surgery and splinting; 
comparing different types and dosages of corticosteroids; and effectiveness in 
different types of healthcare settings (for example primary care). Future studies 
should also address the natural course of trigger finger. 
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Characteristics of studies  

Characteristics of included studies  

Lambert 1992  

 Randomized controlled study: allocation of intervention based on date of birth. 

Method of blinding unclear. 
Parallel groups. 

Participants Secondary care. 
Adults. 
Inclusion criteria: symptoms of trigger finger for at least 3 months. 
Exclusion criteria: insulin dependent diabetes mellitus, rheumatoid arthritis, eczema, 
current infection or previous injection in the past 3 months. 

Mean age 54 years. 
25 female, 16 male. 
Average duration of symptoms 6.5 months. 
Flow of patients: 
-41 fingers enrolled 
-41 fingers randomized 
-20 fingers allocated to methylprednisolone injection, 21 to lidocaine injection 
-41 fingers received allocated intervention 

-lost to follow up: 2 fingers in the lidocaine group 
-analysed: 20 fingers in steroid injection group, 19 fingers in lidocaine group. 

Interventions Group 1: 0.5 ml (20 mg) methylprednisolone 
+ 0.5 ml 1% lidocaine. 
Group 2: 1 ml 1% lidocaine. 
Technique: intra-sheath injection. 
Number of injections: 1. 

Outcomes Assessment 1 month after injection. 
Definition of treatment success: complete resolution of symptoms or sufficiently 
improved that further treatment was not necessary. 
Definition of treatment failure: persistent clicking or locking requiring retreatment. 

Notes  

 

Risk of bias table  

Item Judgement Description 

Allocation concealment? No B - Unclear 
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Murphy 1995  

Methods Randomized controlled study: allocation of intervention based on date of birth. 

Method of blinding unclear. 
Parallel groups. 

Participants Secondary care. 
Adults. 
Inclusion criteria: primary trigger finger 
Exclusion criteria: participants with rheumatoid arthritis, diabetes mellitus, prior 
damage of tendons, prior diagnosis of trigger finger or locked finger. 
Mean age: bethametasone+lidocaine group 54 years, lidocaine group: 62 years. 

15 female, 9 male. 
Flow of patients: 
-24 fingers enrolled 
-24 fingers randomized 
-14 fingers allocated to methylprednisolone injection, 10 to lidocaine injection 
-24 fingers received allocated intervention 
-lost to follow up: 0 
-analysed: 14 fingers in steroid injection group, 10 fingers in lidocaine group. 

Interventions Group 1: 1 ml bethametasone + 3 ml 1% lidocaine. 
Group 2: 4 ml 1% lidocaine. 
Technique: intra-sheath injection. 
Number of injections: 1, re-injection after 3 weeks for unrelieved cases in 
bethametasone + lidocaine and lidocaine alone group. 

Outcomes Assessment directly after injection, 3 weeks after injection and 4 months after 

injection. 
Definition of treatment success: asymptomatic. 
Definition of treatment failure: not asymptomatic. 

Notes  

 

Risk of bias table  

Item Judgement Description 

Allocation concealment? No B - Unclear 
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Characteristics of excluded studies  

Anderson 1991  

Reason for exclusion not a randomized study: prospective cohort study 

 

Benson 1997  
Reason for exclusion not a randomized study: prospective cohort study 

 

Boyer 2004  
Reason for exclusion not a trial (commentary) 

 

Clark 1973  
Reason for exclusion not a randomized study: retrospective cohort study 

 

Kraemer 1990  
Reason for exclusion not a randomized study: retrospective cohort study 

 

Lopez 1991  
Reason for exclusion not condition of interest: tendinitis of shoulder, elbow and thumb 

 

Maneerit 2000  
Reason for exclusion not comparison of interest: surgery plus steroid injection versus steroid injection 

alone 

 

Maneerit 2003  
Reason for exclusion not comparison of interest: surgery plus steroid injection versus steroid injection 

alone 

 

McGrath 1984  
Reason for exclusion not a trial (review article) 

 

Patel 1992  
Reason for exclusion not a randomized study: prospective cohort study 

 

Patel 1997  
Reason for exclusion not a randomized study: prospective cohort study 

 

Povlsen 2004  
Reason for exclusion not condition of interest: basal joint arthritis of the thumb 

 

Stratz 2002  
Reason for exclusion not condition of interest: bicipital of supraspinatus tendinitis, epicondylitis, bursitis 

trochanterica, pes anserinus tendinitis 

 

Taras 1998  
Reason for exclusion not comparison of interest: intra-sheath versus subcutaneous steroid injection 
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Characteristics of ongoing studies  

 

Peters-Veluthamaningal 2007  

Study name The Groningen Hand and Wrist Injection Therapy Trial 

Methods Randomized controlled study 
Blinding of participants and outcome assessors. 
Parallel groups. 

Participants Primary care. 

Adults. 

Inclusion criteria: triggering or locking of a finger with or without pain and 
tenderness or swelling at the A1-pulley 

Exclusion criteria: less than 18 years of age, presence of an absolute contraindication 
for corticosteroid injection, prior treatment in the last six months with steroid 
injection and/ or surgery at the same anatomical location, possible traumatic or 
neoplastic origin of symptoms, inability to fill in follow-up forms or absence of self 
determination in the participant 

Interventions Group 1: one or two injections of 1 ml triamcinolonacetonide 10 mg/ml 

Group 2: one or two injections of 1 ml 0,9 % NaCl 

Outcomes 1. direct treatment response (consensus between physician and patient): no response; 
partial response, but not satisfactory, warranting further treatment; partial response, 
satisfactory, not warranting further treatment; complete resolution of symptoms and 
signs 

2. perceived improvement (by patient): much worse, worse, not better/ not worse, 
better, much better 

3. frequency of triggering: never, incidental, weekly, daily, always 

4. pain and discomfort in the palm of the hand using a numerical rating scale: 0 = no 
pain to 10 = severe pain 

5. Functional improvement using the sub items hand and finger function of the Dutch 
version of the second version of the Arthritis Impact Measurement Scale (DUTCH 
AIMS-2) 

Starting date 2003 

Contact information Cyriac Peters-Veluthamaningal, general practitioner 

Department of General Practice 

University Medical Center Groningen 

Antonius Deusinglaan 1 

9713 AV Groningen 

the Netherlands 

Notes  
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Additional tables  
 
1 Methodological quality of included studies  

Quality Item Lambert Murphy 

randomization no no 

concealment of allocation no no 

blinding of outcome assessor yes yes 

blinding of care provider unclear no 

blinding of patient unclear yes 

reporting of withdrawals and dropouts yes yes 

similarity of groups at baseline regarding most important prognostic indicators unclear unclear 

specification of eligibility criteria yes no 

availability of point estimates and measures of variability of primary outcome measures yes unclear 

use of intention-to-treat analysis no yes 

 
 
2 Clinical relevance table: treatment success of steroid injection  

Outcome n 

patients/ 

n trials 

Control 

event 

rate 

Wt absolute 

RD 

Wt Rel % 

change 

NNTB Statistical 

significance 

Quality 

of 

evidence 

treatment 

success 

63 (2) 17% 17 

out of 
100 

38% 38 more 

participants 
out of 100 

215% (I) 3 statistically 

significant 

silver 

95% 
confidence 
interval 

  (16,59) (34,640) (2,18)   

Legend   Wt=weighted, 

RD= risk 
difference 

Wt Rel= 

weighted 
relative percent 
change, 
I=improvement 

NNTB= 

Number 
needed to 
benefit 

  

 

Data and analyses  

1 Corticosteroid + lidocaine injection versus lidocaine injection < 4 weeks  

Outcome or Subgroup Studies Participants Statistical Method Effect Estimate 

1.1 treatment success 2 63 Risk Ratio (M-H, Random, 
95% CI) 

3.15 [1.34, 7.40] 

  

 

2 Corticosteroid injection versus lidocaine injection at 4 months  
Outcome or Subgroup Studies Participants Statistical Method Effect Estimate 

2.1 treatment success @ 4 
months 

1 24 Risk Ratio (M-H, Random, 
95% CI) 

3.21 [0.88, 11.79] 
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Figures  
 

 

Figure 1  

 

 
The flexor tendon sheath in the finger 
 

 

 

Figure 2  
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Sources of support  
Internal sources  

• Department of General Practice, University Medical Center Groningen, 
Netherlands 

• EMGO Institute, Vrije Universiteit Medical Center Amsterdam, Netherlands 

External sources  
• No sources of support provided 
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Appendices  

1 MEDLINE search strategy  

1. exp fingers/ 
2. exp JOINTS/ 
3. exp Finger Joint/ 
4. 1 and 2 
5. exp TENOSYNOVITIS/ 
6. exp Tendons, Para-Articular/ 
7. exp TENDINITIS/ 
8. exp Tendon Injuries/ 
9. exp TENDONS/de [Drug Effects] 
10. trigger finger.tw. 
11. trigger thumb.tw. 
12. trigger digit$.tw. 
13. snapping finger.tw. 
14. snapping thumb.tw. 
15. locking finger.tw. 
16. locking thumb.tw. 
17. or/1,3-16 
18. exp GLUCOCORTICOIDS/ 
19. glucocorticoid$.tw. 
20. exp Adrenal Cortex Hormones/ 
21. corticoster$.tw. 
22. exp Methylprednisolone/ 
23. methylprednisolone.tw. 
24. exp BETAMETHASONE/ 
25. betamethasone.tw. 
26. exp TRIAMCINOLONE/ 
27. triamcinolone.tw. 
28. (steroid$ adj2 inject$).tw. 
29. or/18-29 
30. 17 and 29 
31. randomized controlled trial.pt. 
32. controlled clinical trial.pt. 
33. randomized controlled trials.sh. 
34. random allocation.sh. 
35. double blind method.sh. 
36. single-blind method.sh. 
37. or/31-36 
38. (animal$ not human).sh. 
39. 37 not 38 
40. clinical trial.pt. 
41. exp clinical trials/ 
42. (clin$ adj38 trial$).ti,ab. 
43. ((singl$ or doubl$ or trebl$ or tripl$) adj38 (blind$ or mask$)).tw. 
44. placebo$.sh. 
45. placebo$.ti,ab. 
46. random$.ti,ab. 
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47. research design.sh. 
48. or/41-47 
49. 48 not 38 
50. 49 not 39 
51. comparative study.sh. 
52. exp evaluation studies/ 
53. follow up studies.sh. 
54. prospective studies.sh. 
55. (control$ or prospectiv$ or volunteer$).ti,ab. 
56. or/51-55 
57. 56 not 38 
58. 57 not (39 or 50) 
59. 30 and 58 
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2 EMBASE search strategy  
1. exp Finger/ 
2. exp JOINT/ 
3. exp Finger Joint/ 
4. 1 and 2 
5. exp TENOSYNOVITIS/ 
6. exp TENDINITIS/ 
7. exp Tendon Injury/ 
8. trigger finger.tw. 
9. trigger thumb.tw. 
10. trigger digit$.tw. 
11. snapping finger.tw. 
12. snapping thumb.tw. 
13. locking finger.tw. 
14. locking thumb.tw. 
15. or/3-14 
16. exp Glucocorticoid/ 
17. glucocorticoid$.tw. 
18. exp Corticosteroid/ 
19. corticoster$.tw. 
20. exp METHYLPREDNISOLONE/ 
21. methylprednisolone.tw. 
22. exp BETAMETHASONE/ 
23. betamethasone.tw. 
24. TRIAMCINOLONE/ 
25. triamcinolone.tw. 
26. (steroid$ adj2 inject$).tw. 
27. or/16-26 
28. 15 and 27 
29. random$.ti,ab. 
30. factorial$.ti,ab. 
31. (crossover$ or cross over$ or cross-over$).ti,ab. 
32. placebo$.ti,ab. 
33. (doubl$ adj blind$).ti,ab. 
34. (singl$ adj blind$).ti,ab. 
35. assign$.ti,ab. 
36. allocat$.ti,ab. 
37. volunteer$.ti,ab. 
38. crossover procedure.sh. 
39. double blind procedure.sh. 
40. randomized controlled trial.sh. 
41. single blind procedure.sh. 
42. or/29-41 
43. exp animal/ or nonhuman/ or exp animal experiment/ 
44. exp human/ 
45. 43 and 44 
46. 43 not 45 
47. 42 not 46 
48. 28 and 47 
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3 CINAHL search strategy  
1. exp fingers/ 
2. exp JOINTS/ 
3. exp Finger Joint/ 
4. 1 and 2 
5. exp TENOSYNOVITIS/ 
6. exp TENDINITIS/ 
7. exp Tendon Injuries/ 
8. exp TENDONS/de [Drug Effects] 
9. trigger finger.tw. 
10. trigger thumb.tw. 
11. trigger digit$.tw. 
12. snapping finger.tw. 
13. snapping thumb.tw. 
14. locking finger.tw. 
15. locking thumb.tw. 
16. or/3-15 
17. exp GLUCOCORTICOIDS/ 
18. glucocorticoid$.tw. 
19. exp Adrenal Cortex Hormones/ 
20. corticoster$.tw. 
21. exp Methylprednisolone/ 
22. methylprednisolone.tw. 
23. exp BETAMETHASONE/ 
24. betamethasone.tw. 
25. exp TRIAMCINOLONE/ 
26. triamcinolone.tw. 
27. (steroid$ adj2 inject$).tw. 
28. or/17-27 
29. 16 and 28 
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4 AMED search strategy  
1. exp fingers/ 
2. exp JOINTS/ 
3. exp Finger Joint/ 
4. 1 and 2 
5. exp TENOSYNOVITIS/ 
6. exp Tendon Injuries/ 
7. trigger finger.tw. 
8. trigger thumb.tw. 
9. trigger digit$.tw. 
10. snapping finger.tw. 
11. snapping thumb.tw. 
12. locking finger.tw. 
13. locking thumb.tw. 
14. or/3-13 
15. glucocorticoid$.tw. 
16. exp Adrenal Cortex Hormones/ 
17. corticoster$.tw. 
18. methylprednisolone.tw. 
19. betamethasone.tw. 
20. triamcinolone.tw. 
21. (steroid$ adj2 inject$).tw. 
22. or/15-21 
23. 14 and 22 

 

5 PEDro search strategy  
Search 1 
Tenosynovitis in Abstract or title and Body Part = hand or wrist 
 
Search 2 
Tendon in Abstract or title and Body Part = hand or wrist 
 
Search 3 
Trigger or snapping or locking in Abstract or title 
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6 CENTRAL search strategy  
#1MeSH descriptor Fingers explode all trees 
#2MeSH descriptor Joints explode all trees 
#3MeSH descriptor Finger Joint explode all trees 
#4(#1 AND #2) 
#5MeSH descriptor Tenosynovitis explode all trees 
#6MeSH descriptor Tendinopathy explode all trees 
#7MeSH descriptor Tendon Injuries explode all trees 
#8MeSH descriptor Tendons explode all trees with qualifier: DE 
#9trigger finger:ti,ab 
#10trigger thumb:ti,ab 
#11trigger digit*:ti,ab 
#12snapping finger:ti,ab 
#13snapping thumb:ti,ab 
#14locking finger:ti,ab 
#15locking thumb:ti,ab 
#16(#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 
OR #14 OR #15) 
#17MeSH descriptor Glucocorticoids explode all trees 
#18 glucocorticoid*:ti,ab 
#19MeSH descriptor Adrenal Cortex Hormones explode all trees 
#20corticoster*:ti,ab 
#21MeSH descriptor Methylprednisolone explode all trees 
#22methylprednisolone:ti,ab 
#23MeSH descriptor Betamethasone explode all trees 
#24betamethasone:ti,ab 
#25MeSH descriptor Triamcinolone explode all trees 
#26triamcinolone:ti,ab 
#27(steroid* near/2 inject*):ti,ab 
#28(#17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 
OR #27) 
#29(#16 AND #28) 
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7 DARE search strategy  
1MeSH descriptor Fingers explode all trees 
#2MeSH descriptor Joints explode all trees 
#3MeSH descriptor Finger Joint explode all trees 
#4(#1 AND #2) 
#5MeSH descriptor Tenosynovitis explode all trees 
#6MeSH descriptor Tendinopathy explode all trees 
#7MeSH descriptor Tendon Injuries explode all trees 
#8MeSH descriptor Tendons explode all trees with qualifier: DE 
#9trigger finger:ti,ab 
#10trigger thumb:ti,ab 
#11trigger digit*:ti,ab 
#12snapping finger:ti,ab 
#13snapping thumb:ti,ab 
#14locking finger:ti,ab 
#15locking thumb:ti,ab 
#16(#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 
OR #14 OR #15) 
#17MeSH descriptor Glucocorticoids explode all trees 
#18 glucocorticoid*:ti,ab 
#19MeSH descriptor Adrenal Cortex Hormones explode all trees 
#20corticoster*:ti,ab 
#21MeSH descriptor Methylprednisolone explode all trees 
#22methylprednisolone:ti,ab 
#23MeSH descriptor Betamethasone explode all trees 
#24betamethasone:ti,ab 
#25MeSH descriptor Triamcinolone explode all trees 
#26triamcinolone:ti,ab 
#27(steroid* near/2 inject*):ti,ab 
#28(#17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 
OR #27) 
#29(#16 AND #28) 

 

8 Dissertation abstracts search strategy  
Search 1 
Trigger finger OR trigger thumb OR trigger digit* OR locking finger OR locking 
thumb OR locking digit* 
 
Search 2 
(Tenosynovitis OR tendon*) AND (finger OR thumb OR digit*) AND 
(glucocorticoid* OR corticoster*) in citation or abstract 
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Abstract  
Background  

De Quervain's tenosynovitis is a disorder characterized by pain on the radial (thumb) 
side of the wrist and functional disability of the hand. It can be treated by 
corticosteroid injection, splinting and surgery. 

Objectives  
To summarize evidence on the efficacy and safety of corticosteroid injections for de 
Quervain's tenosynovitis. 

Search methods  
Databases CENTRAL, DARE, MEDLINE (1966 - april 2009), EMBASE (1956 - 
april 2009), CINAHL (1982 - april 2009), AMED (1985 - april 2009), Dissertation  
Abstracts and PEDro (physiotherapy evidence database) were searched. 

Selection criteria  
Randomized and controlled clinical trials evaluating efficacy and safety of 
corticosteroid injections for de Quervain's tenosynovitis were selected. 

Data collection and analysis  
Databases were searched for titles of eligible studies. After screening abstracts of 
these studies full text articles of studies which fulfilled the selection criteria were 
obtained. Data were extracted using a predefined electronic form. The methodological 
quality of included trials was assessed by using the checklist developed by Jadad and 
the Delphi list. Data were extracted regarding information on the primary outcome 
measures treatment success, severity of pain or tenderness at the radial styloid, 
functional impairment of the wrist or hand, outcome of Finkelstein's test and the 
secondary outcome measures proportion of patients with side-effects, type of side-
effects and patient satisfaction with injection treatment. 

Results  
One controlled clinical study was found, including 18 participants, comparing one 
steroid injection with methylprednisolone and bupivacaine to splinting with a thumb 
spica. All patients in the steroid injection group (9/9) achieved complete relief of pain 
and none of the patients in the thumb spica group (0/9) had complete relief of pain 
one to six days after intervention (NNT: 1, 95% CI 0.8 to 1.2). No side effects or local 
complications of steroid injection were noted. 

Authors' conclusions  
Efficacy of corticosteroid injections for de Quervain' s tenosynovitis was studied in 
only one small controlled clinical trial that compared local injection of 
methylprednisolone with bupivacaine to splinting with a thumb spica in pregnant and 
lactating women. The level of evidence for superiority of steroid injections over 
thumb spica splinting can be graded as silver. However, the applicability of our 
findings for daily clinical practice seems limited since there was only one study 
included with a small number of included participants, the methodological quality of 
the included study was poor and only pregnant and lactating women participated in 
the study. No adverse effects were observed. 
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Background  
De Quervain's tenosynovitis is a disorder that is characterized by pain, tenderness, and 
swelling over the thumb side of the wrist (at the radial styloid process), especially 
with sideward movements of the wrist and often leads to impairment of thumb 
function. It is caused by impaired gliding of the tendons of the abductor pollicis 
longus (APL) and extensor pollicis brevis (EPB) muscles1. These two tendons have 
almost the same function: the movement of the thumb away from the hand in the 
plane of the hand. The impaired gliding is most probably caused by thickening of the 
extensor retinaculum (the thickened part of the general tendon sheath that holds the 
tendons of the extensor muscles in place) of the wrist. 
De Quervain, a Swiss physician, is given credit for first describing this condition with 
a report of five cases in 1895 and eight additional cases in 19122 3. Although the term 
stenosing tenosynovitis is frequently used, pathophysiology of de Quervain's disease 
does not involve inflammation. On histopathological examination predominant 
features are degenerative changes (myxoid degeneration, fibrocartilagenous 
metaplasia and deposition of mucopolysaccharide)4. Most probably pain is elicited by 
mechanical impingement between the tendon and it's narrowed fibro-osseous canal 
resulting in stimulation of nociceptors. 
De Quervain's tenosynovitis is suggested to fall under umbrella terms such as 
repetitive strain injury (RSI) and work-related musculoskeletal disorders of the upper 
limb (WRMSDs-UL)5 6. Several authors have proposed models in which complex 
interactions between genetic factors, biomechanical factor's, biophysical 
characteristics and psychological profile of a patient lead to WRMSD's7 8. In a 
literature review of epidemiological studies strong evidence was found for links 
between some biomechanical risk factors and musculoskeletal disorders of the upper 
limb9. Some have questioned a causative role of work for de Quervain's 
tenosynovitis10. 
In a large community based study from the United Kingdom the prevalence of de 
Quervain's tenosynovitis was 0.5% for men and 1.3% for women and was associated 
with considerable impact on daily activities and health seeking behaviour11. Data from 
the 1998 National Health Interview Survey/ Occupational Health Supplement in the 
United States show an estimated 12 month period prevalence of 0.31% of tendinitis of 
the hand, wrist and elbow (including tendinitis, synovitis, tenosynovitis, de Quervain's 
disease and epicondylitis) amongst 127 million workers12. The annual cost of all 
WRMD's is estimated to range from 13 to 20 billion US dollars in the United States7. 
The diagnosis is made by history and physical examination1. Symptoms consist of 
pain or tenderness at the radial styloid sometimes radiating to the thumb, forearm or 
shoulder and on physical examination there might be swelling at the radial styloid 
with tenderness and crepitations on palpation. Finkelstein's test (deviating the wrist to 
the ulnar side, while grasping the thumb, results in pain) is typically positive. A 
positive Finkelstein's test has a between observer repeatability (k) of 0.7913. 
Unfortunately there is no golden diagnostic confirmatory test for de Quervain's 
tenosynovitis. In the literature a variety of terminology (e.g. tendinitis, peritendinitis, 
tenosynovitis, tendovaginitis) and  case-definitions are used for this condition. In 
1998 and 2001 efforts have been made to construct reliable classifications and case-
definitions for soft-tissue rheumatic disorders of the upper limb, including de 
Quervain's tenosynovitis5 14. 
De Quervain's tenosynovitis can be treated by operative and non-operative treatment 
options. Operative therapy (slitting or removing a strip of the tendon sheet) has been 
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reported to be effective with a 91% cure rate, but is more invasive and associated with 
higher costs and the possibility of surgical complications15. Injection of local 
anaesthetics and corticosteroids for musculoskeletal diseases became popular in the 
1950's. The effectiveness of injection therapy is often attributed to anti-inflammatory 
effects of corticosteroids but the exact mechanism of action remains unclear since on 
histopathological examination inflammation could not be demonstrated. In a 
systematic review of effectiveness of corticosteroid injection for de Quervain's 
tenosynovitis including seven (observational) studies with including a total of 459 
wrists, 83% of the 226 wrists that received injection alone were cured, 61% of the 101 
wrists that received injection and splint immobilization were cured and 14% of those 
who received splinting alone were cured16. Other conservative treatment modalities, 
such as heat, cold, heat induction, strapping, splints, rest, massage, counterirritants 
and medications were found not to be effective1. Potential complications of local 
corticosteroid injections for musculoskeletal disorders such as de Quervain's 
tenosynovitis are local infection, post injection steroid flare (temporary worsening of 
pain in the first 24 -36 hours after injection), atrophy (thinning) of subcutaneous fat, 
local depigmentation of the skin and very rarely tendon rupture17. 
Since de Quervain's tenosynovitis can lead to marked disability and absence from 
work due to impaired functioning of the hand and local corticosteroid injection has 
been suggested to be effective, safe and easy to apply it was decided to perform a 
systematic review of efficacy and safety of corticosteroid injections for de Quervain's 
tenosynovitis. 
Although the effectiveness of corticosteroid injections has been addressed in a 
previous systematic review by Richie it was believed that a more comprehensive 
review according to the conventions of the Cochrane Collaboration can provide 
additional valuable information16. Major shortcomings of the Richie review were that 
only MEDLINE and Ovid databases were searched, search strategy, selection criteria 
and data synthesis were not specified and pooling of data was not performed in a 
standardized manner and none of the found studies was randomised or used controls. 

Objectives  
The objective was to review systematically the evidence from clinical trials on the 
efficacy and safety of corticosteroid injections for de Quervain's tenosynovitis in 
adults. 

Methods  
Criteria for considering studies for this review  

Types of studies  

All randomised controlled trials and controlled clinical trials evaluating injection 
therapy with corticosteroids were included in this review. 

Types of participants  
Only studies containing a study population with a clinical diagnosis of de Quervain's 
tenosynovitis (pain and tenderness over the radial styloid and either pain at the radial 
styloid reproduced by resisted thumb extension or positive Finkelstein's test result) 
were included. Studies addressing treatment of De Quervain's tenosynovitis of 
infectious origin were excluded. 
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Types of interventions  
Only studies evaluating effectiveness of local corticosteroid injections were included. 
The corticosteroid may have been be of any volume, type and concentration, a local 
anaesthetic agent may have been added or not and any injection technique may have 
been used. It was planned to include studies comparing corticosteroid injection to 
placebo, injection with local anaesthetic, injection with a different type of steroid, 
splinting, systemic analgesics (including NSAID's), systemic steroids, operation, 
combination treatments or no intervention. 

Types of outcome measures  
Primary: 

• treatment success: yes or no (definition of treatment success may vary across 
trials) 

• severity of pain or tenderness at the radial styloid 
• Finkelstein's test negative: yes or no 
• functional status of the finger (using validated instruments to measure hand 

function) 
• proportion of patients with adverse effects of steroid injection 

Secondary: 
• patient satisfaction (using validated questionnaires) 

Search methods for identification of studies  
The following electronic databases were searched: 

• MEDLINE (1966 – april 2009, Ovid platform) 
• EMBASE (1956 - april 2009, Ovid platform) 
• CINAHL (1982 - april 2009, Ovid platform) 
• AMED (1985 - april 2009, Ovid platform) 
• PEDro, the physiotherapy evidence database 
• CENTRAL, the Cochrane Collaboration trials register 
• DARE, The Database of Abstracts of Reviews of Effectiveness 
• Dissertation abstracts 

The search strategy was developed for MEDLINE and modified as necessary for the 
other databases. 
Complete search strategies for each database are provided in Appendix 1; Appendix 
2; Appendix 3; Appendix 4; Appendix 5; Appendix 6; Appendix 7; Appendix 8. The 
references of all relevant publications (RCT’s and reviews) were checked to identify 
additional trials. Content experts were contacted for unpublished data. There were no 
language restrictions. 

Data collection and analysis  

Trial selection 

Two review authors independently selected trials for inclusion in this review based on 
the content of title and abstracts obtained through electronic searching of the 
databases. Each review author's selection was compared. Any discrepancies in 
opinion about eligibility of a trial for this review were resolved by discussion and 
consensus by the two review authors. 
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Quality appraisal 
Two review authors independently extracted all data. Each trial was assessed by using 
a combination of an established quality assessment tool developed by Jadad18 and the 
Delphi list19. The quality items assessed were: 

1. randomisations 
2. concealment of allocation 
3. blinding of outcome assessor, care provider, and patient 
4. reporting of withdrawals and dropouts 
5. similarity of groups at baseline regarding most important prognostic indicators 
6. specification of eligibility criteria 
7. availability of point estimates and measures of variability of primary outcome 

measures 
8. use of intention-to-treat analysis 

Each criterion was rated as adequate, inadequate or unclear (if insufficient 
information was presented). 

Data extraction 
Details regarding the study population, interventions, treatment periods, length of 
follow-up, complications, baseline demographic data and baseline and end of study 
outcomes were extracted using a pre-defined electronic form by two review authors. 
Short-term outcomes were arbitrarily defined as outcomes up to three months after the 
intervention and long-term outcomes as outcomes one year post-intervention or later. 
Referring back to the original article and establishing consensus resolved differences 
in data extraction. A third reviewer was consulted to help resolve differences. 

Analysis 
For continuous data, mean differences (MD) were planned to be calculated for 
outcomes measured using the same scale, and when the same outcomes were 
measured using different scales, standardized mean differences (SMD) were to be 
used. Absolute and relative difference in the change from baseline were to be 
calculated for continuous outcomes. Absolute benefit was to be calculated as the 
improvement in the treatment group minus the improvement in the control group in 
original units. Relative difference in the change from baseline was to be calculated as 
the absolute benefit divided by the baseline mean. 
For dichotomous data, the results for each study were planned to be presented as 
relative risk and the number needed to treat. However a post hoc decision was made 
to present the results as risk difference (RD) and number needed to treat (NNT) to 
benefit, as only one eligible study was identified and no events (treatment success) 
was observed in any of the participants in the control group. 

Heterogeneity 
To assess heterogeneity of trial results the Cochrane Q-test and I2-test was planned to 
be used. In case of significant statistical heterogeneity potential sources were planned 
to be explored by subgroup analysis. Since clinical and methodological diversity 
always occur in a meta-analysis, statistical heterogeneity is inevitable, the test for 
heterogeneity is irrelevant to the choice of analysis20; accordingly the random-effects 
model was used by default as it is will be identical to the fixed-effects model if there 
is no heterogeneity (I2=0%). In order to assess and quantify the possible magnitude of 
inconsistency (i.e. heterogeneity) across studies, we use I2 with a rough guide for 
interpretation as follows: 0% to 40% might not be important; 30% to 60% may 
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represent moderate heterogeneity; 50% to 90% may represent substantial 
heterogeneity; 75% to 100% considerable heterogeneity. 

Subgroup analysis 
• duration of symptoms at baseline, short if symptoms were present for up to 

four weeks, intermediate if symptoms were present for one month to one year, 
and long if symptoms were present for one year or longer. 

• trial design: RCT or controlled clinical trial. 

Clinical relevance tables 
Clinical relevance tables were compiled for primary outcomes under Additional 
Tables to improve the readability of the review. For dichotomous outcomes, the 
weighted absolute risk difference was calculated using the risk difference (RD) 
statistic in RevMan. RR-1 calculates the weighted relative percent change. The 
number needed to treat (NNT) was determined by calculating the inverse of the risk 
difference (RD). 

Grading of evidence 
The evidence obtained in this systematic review was finally graded according to 
conventions as proposed by the Cochrane Musculoskeletal Group21:  
 
Platinum: A published systematic review that has at least two individual controlled 
trials each satisfying the following : 

• Sample sizes of at least 50 per group - if these do not find a statistically 
significant difference, they are adequately powered for a 20% relative 
difference in the relevant outcome. 

• Blinding of patients and assessors for outcomes. 
• Handling of withdrawals >80% follow up (imputations based on methods such 

as Last Observation Carried Forward (LOCF) are acceptable). 
• Concealment of treatment allocation. 

 
Gold: At least one randomised clinical trial meeting all of the following criteria for 
the major outcome(s) as reported: 

• Sample sizes of at least 50 per group - if these do not find a statistically 
significant difference, they are adequately powered for a 20% relative 
difference in the relevant outcome. 

• Blinding of patients and assessors for outcomes. 
• Handling of withdrawals > 80% follow up (imputations based on methods 

such as LOCF are acceptable). 
• Concealment of treatment allocation. 

 
Silver: A systematic review or randomised trial that does not meet the above criteria. 
Silver ranking would also include evidence from at least one study of non-randomised 
cohorts that did and did not receive the therapy, or evidence from at least one high 
quality case-control study. A randomised trial with a 'head-to-head' comparison of 
agents would be considered silver level ranking unless a reference were provided to a 
comparison of one of the agents to placebo showing at least a 20% relative difference. 
 
Bronze: The bronze ranking is given to evidence if at least one high quality case 
series without controls (including simple before/after studies in which patients act as 
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their own control) or if the conclusion is derived from expert opinion based on clinical 
experience without reference to any of the foregoing (for example, argument from 
physiology, bench research or first principles). 
This review will be updated two years after publication. 

Results  
Description of studies  

The search resulted in a total of 561 titles from searches in MEDLINE, EMBASE, 
AMED, CINAHL, CENTRAL, DARE and Dissertation abstracts. No titles were 
found in PEDro. After screening the titles and abstracts 5 possible studies were 
selected for further evaluation (Avci 2002; Goldfarb 2007; Jirarattanaphochai 2004; 
Kosuwon 1996; Weiss 1994)22-26. Full text articles of these five studies were 
retrieved. Three studies were excluded: one appeared to be a retrospective cohort 
study (Weiss 1994) and three studies did not study the comparison of interest (in one 
study steroid injection was compared to steroid injection with additional oral 
medication (Jirarattanaphochai 2004), one study steroid injection was compared to 
steroid injection followed by wrist immobilization in a splint (Kosuwon 1996) and in 
one injection with steroid, lidocaine and bupivacaine alone were compared to 
injections with steroid, lidocaine, bupivacaine and bicarbonate (Goldfarb 2007). 
We were also aware of an ongoing randomised controlled trial assessing effectiveness 
of corticosteroid injections in the setting of primary care, but the results of the study 
were not published yet when our search was performed (see Characteristics of 
ongoing studies). 
The included study (Avci 2002) was a controlled clinical study including 19 wrists 
in 18 pregnant or lactating women (5 wrists of pregnant women, 14 of pregnant 
women). It compared one injection of 0.25 ml of methylprednisolone (10 mg) with 
0.5% bupivacaine the to thumb spica splinting in the setting of secondary care. 
Injections were given into the tendon-sheath. Diagnostic criteria were a tender nodule 
over the radial styloid and a positive Finkelstein' s test result. The main outcome 
(complete relief of pain and a negative Finkelstein test result) was measured 1 to 6 
days after injection. 

Risk of bias in included studies  
The included study used pseudo-randomisation (participants were randomised 
according to their order of application), there was no description of allocation 
concealment (but since there was alternate allocation it is likely that allocation 
concealment was inadequate) and participants, care providers and outcome assessors 
were not blinded. Withdrawals and drop-outs were reported, an intention to treat 
analysis was used, but it was not clear whether the two treatment groups were similar 
at baseline assessment regarding important prognostic indicators. The main outcome 
measure was "complete pain relief". No point estimates and measures of variability 
were presented for the outcome measures. 

Effects of interventions  
The only primary outcome measure that was assessed was complete relief of pain. All 
patients in the steroid injection group (9/9) achieved complete relief of pain and none 
of the patients in the thumb spica group (0/9) had complete relief of pain one to six 
days after intervention. The number needed to treat was thus 1 (95% CI 0.8 to 1.2). 
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No side effects or local complications of steroid injection were noted (Analysis 
1.1)(Table 1). 

Discussion  
In this review, including only one small controlled clinical trial (Avci 2002) with 18 
participants, silver level evidence was found for superiority of corticosteroid injection 
over thumb spica splinting within 6 days of injection22. The number needed to treat 
was 1 for this intervention, which means that every participant treated with local 
corticosteroid injection for de Quervain's tenosynovitis achieves complete relief of 
pain within six days of treatment, while none of the participants treated with thumb 
spica splints achieves complete relief of pain. 
The large effect size of steroid injections for de Quervain' tenosynovitis reported in 
this review  is consistent with findings in another systematic review including only 
non-randomised studies, in which a cure-rate of 83% in 459 wrists for steroid 
injections alone was reported and no side-effects were observed16. 
There are several important limitations to this review. Only one study was found, the 
study included only 18 participants. The risk of bias may be considerable since the 
included study used pseudo-randomisation and allocation concealment and blinding 
were inadequate. The study included a selected patient-population (pregnant and 
lactating women), was carried out in a selected healthcare setting (specialist hospital 
care), compared effectiveness of local corticosteroid only to thumb spica splinting and 
therefore generalizability may be limited. Finally long term treatment effects were not 
assessed. Given the weak evidence base it is not possible to draw firm conclusions 
regarding the effectiveness of steroid injections for de Quervain tenosynovitis. The 
applicability of the findings of this review for daily clinical practice may therefore be 
limited and need to be confirmed in larger, better designed randomised controlled 
trials of longer duration. 
Several other issues regarding steroid injections for de Quervain's tenosynovitis 
remain to be clarified: there is no universally agreed case definition and there are no 
validated outcome measures for research purposes. Efficacy, safety and cost-
effectiveness of steroid injection has never been compared directly to surgical therapy 
or a wait and see strategy and long term effectiveness has never been studied. 

Authors' conclusions  
Implications for practice  

There is silver level evidence that corticosteroid injections are superior to thumb spica 
splinting for the treatment of de Quervain's tenosynovitis in relieving pain, but the 
evidence is based on one very small controlled clinical trial of short duration and poor 
methodological quality that included only pregnant and lactating women. 

Implications for research  
A case-definition for de Quervain's tenosynovitis for research purposes should be 
formulated. Validated and relevant outcome measures for interventions for de 
Quervain's tenosynovitis should be developed. Future RCT’s should have adequate 
sample sizes, better methodological quality (especially adequate randomisations 
procedures and allocation concealment), study also other types of participants 
(besides pregnant and lactating women), longer follow-up is needed and the findings 
should be reported according to the CONSORT statement27. More comparison studies 
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are needed: comparing corticosteroid injections to placebo, to surgery and comparing 
different types and dosages of corticosteroids. Future studies should also address the 
natural course of de Quervain's tenosynovitis. 
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Characteristics of studies  

Characteristics of included studies  

Avci 2002  

Methods Randomised controlled study: allocation of intervention based on order of 
application. 
Method of blinding unclear. 
Parallel groups. 

Participants Secondary care. 
Pregnant (5 participants) or lactating (13 participants) women. 
mean age 28 years (range: 20-36) 
Inclusion criteria: tender nodule over the radial styloid and a positive Finkelstein' s 
test result 
Exclusion criteria: a past history of similar symptoms, systemic disorders such as 
diabetes or connective tissue diseases that cause tenosynovitis 

flow of participants: 18 enrolled, 18 randomised, 9 randomised to corticosteroid + 
anaesthetic injection vs 9 randomised to thumb spica splinting, 18 received allocated 
intervention, 0 lost to follow-up, 18 participants analysed 

Interventions Group 1: one injection of 0.25 ml of methylprednisolone (10 mg) with 0.5% 
bupivacaine into the tendon sheath 
Group 2: thumb spica splints worn during daytime 

Outcomes Definition of treatment success: complete relief of pain and a negative Finkelstein 
test result 

Notes  

Risk of bias table  
Item Judgement Description 

Allocation 

concealment? 

No Unlikely to be adequately concealed, as allocation of intervention 

based on order of application 
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Characteristics of excluded studies:  

 

Goldfarb 2007 

Reason for exclusion not comparison of interest: steroid injection was compared to steroid injection with 
additional oral medication 

Jirarattanaphochai 2004  

Reason for exclusion not comparison of interest: steroid injection was compared to steroid injection with 
additional oral medication 

Kosuwon 1996  
Reason for exclusion not comparison of interest: steroid injection was compared to steroid injection 

followed by wrist immobilization in a splint 

Weiss 1994  
Reason for exclusion not a randomised study: retrospective cohort study 

 

Characteristics of ongoing studies:  

Peters-Veluthamaningal 2007 (Unpublished data only; ISRCTN: 53171398) 

Study name The Groningen Hand and Wrist Injection Therapy Trial 

Methods Randomized controlled study 
Blinding of participants and outcome assessors. 
Parallel groups. 

Participants Primary care. 
Adults. 
Inclusion criteria: a history of radial styloid tenderness and a positive Finkelstein’s 

test and/or crepitus over APB and EPL-tendons 
Exclusion criteria: less than 18 years of age, presence of an absolute contraindication 
for corticosteroid injection, prior treatment in the last six months with steroid 
injection and/ or surgery at the same anatomical location, possible traumatic or 
neoplastic origin of symptoms, inability to fill in follow-up forms or absence of self 
determination in the participant 

Interventions Group 1: one or two injections of 1 ml triamcinolonacetonide 10 mg/ml 

Group 2: one or two injections of 1 ml 0,9 % NaCl 

Outcomes 1. direct treatment response (consensus between physician and patient): no response; 
partial response, but not satisfactory, warranting further treatment; partial response, 
satisfactory, not warranting further treatment; complete resolution of symptoms and 
signs 
2. perceived improvement (by patient): much worse, worse, not better/ not worse, 
better, much better 

3. severity of pain at the radial styloid: 11 point numeric rating scale: 0-10 
4. Functional improvement using the sub items hand and finger function of the Dutch 
version of the second version of the Arthritis Impact Measurement Scale (DUTCH 
AIMS-2) 

Starting date 2003 

Contact information Cyriac Peters-Veluthamaningal, general practitioner. Department of General 
Practice. University Medical Center Groningen. Antonius Deusinglaan 1. 9713 AV 
Groningen. the Netherlands. email: raju@dds.nl 

Notes  
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Additional tables  

1 Clinical relevance for complete pain relief  

Outcome n 

patients/ 

n trials 

Control 

event 

rate 

AbsoluteRD 

[95% CI] 

Relative % 

change 

NNTB Statistical 

significance 

Quality 

of 

evidence 

complete 
pain relief 

18/1 0% (0 
out of 
18) 

100 [81,119] 
100 patients 
out of 100 

 

1800%(I)[27% 

(I), 28,300% (I)] 

 

1(0.8,1.2) statistically 
significant 

silver 

legend   RD=risk 

difference 
95% CI =  
95% 

Confidence 
interval 

I=improvement NNTB= 

number 
needed to 
treat to 

benefit 

  

Data and analyses  

1 0.25 ml of methylprednisolone (10 mg) + 0.5% bupivacaine vs thumb spica splint  

Outcome or Subgroup Studies Participants Statistical Method Effect Estimate 

1.1 Complete relief of 

symptoms 

1  Risk Difference (M-H, 

Random, 95% CI) 

Subtotals only 

  

Sources of support  

Internal sources  

• Department of General Practice, University Medical Center Groningen, 
Netherlands 

• EMGO Institute, VU University Medical Center Amsterdam, Netherlands 

External sources  
• No sources of support provided 
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Appendices  

1 Medline search strategy : 

1. exp tenosynovitis/ 
2. tenosynovitis.tw. 
3. exp TENDINITIS/ 
4. tend?nitis.tw. 
5. peritendinitis.tw. 
6. tendovaginitis.tw. 
7. quervain$.tw. 
8. exp Cumulative Trauma Disorders/ 
9. overuse syndrome$.tw. 
10. repetit$ strain injur$.tw. 
11. repetit$ motion disorder$.tw. 
12. or/1-11 
13. exp GLUCOCORTICOIDS/ 
14. glucocorticoid$.tw. 
15. exp Adrenal Cortex Hormones/ 
16. corticoster$.tw. 
17. exp Methylprednisolone/ 
18. methylprednisolone.tw. 
19. exp BETAMETHASONE/ 
20. betamethasone.tw. 
21. exp TRIAMCINOLONE/ 
22. triamcinolone.tw. 
23. (steroid$ adj2 inject$).tw. 
24. or/13-23 
25. 12 and 24 
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2 EMBASE search strategy : 
1. exp TENOSYNOVITIS/ 
2. tenosynovitis.tw. 
3. exp TENDINITIS/ 
4. tend?nitis.tw. 
5. peritendinitis.tw. 
6. tendovaginitis.tw. 
7. quervain$.tw. 
8. exp Cumulative Trauma Disorder/ 
9. overuse syndrome$.tw. 
10. repetit$ strain injur$.tw. 
11. repetit$ motion disorder$.tw. 
12. or/1-11 
13. exp Glucocorticoid/ 
14. glucocorticoid$.tw. 
15. exp Corticosteroid/ 
16. corticoster$.tw. 
17. exp METHYLPREDNISOLONE/ 
18. methylprednisolone.tw. 
19. exp BETAMETHASONE/ 
20. betamethasone.tw. 
21. exp TRIAMCINOLONE/ 
22. triamcinolone.tw. 
23. (steroid$ adj2 inject$).tw. 
24. or/13-23 
25. 12 and 24 
26. random$.ti,ab. 
27. factorial$.ti,ab. 
28. (crossover$ or cross over$ or cross-over$).ti,ab. 
29. placebo$.ti,ab. 
30. (doubl$ adj blind$).ti,ab. 
31. (singl$ adj blind$).ti,ab. 
32. assign$.ti,ab. 
33. allocat$.ti,ab. 
34. volunteer$.ti,ab. 
35. crossover procedure.sh. 
36. double blind procedure.sh. 
37. randomized controlled trial.sh. 
38. single blind procedure.sh. 
39. or/26-38 
40. exp animal/ or nonhuman/ or exp animal experiment/ 
41. exp human/ 
42. 40 and 41 
43. 40 not 42 
44. 39 not 43 
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3 CINAHL search strategy : 
1. exp tenosynovitis/ 
2. tenosynovitis.tw. 
3. exp TENDINITIS/ 
4. tend?nitis.tw. 
5. peritendinitis.tw. 
6. tendovaginitis.tw. 
7. quervain$.tw. 
8. exp Cumulative Trauma Disorders/ 
9. overuse syndrome$.tw. 
10. repetit$ strain injur$.tw. 
11. repetit$ motion disorder$.tw. 
12. or/1-11 
13. exp GLUCOCORTICOIDS/ 
14. glucocorticoid$.tw. 
15. exp Adrenal Cortex Hormones/ 
16. corticoster$.tw. 
17. exp Methylprednisolone/ 
18. methylprednisolone.tw. 
19. exp BETAMETHASONE/ 
20. betamethasone.tw. 
21. exp TRIAMCINOLONE/ 
22. triamcinolone.tw. 
23. (steroid$ adj2 inject$).tw. 
24. or/13-23 
25. 12 and 24 
 
4 AMED search strategy : 

1     exp Tenosynovitis/ 
2     tenosynovitis.tw. 
3     tend?nitis.tw. 
4     peritendinitis.tw. 
5     tendovaginitis.tw. 
6     quervain$.tw. (12) 
7     overuse syndrome$.tw. 
8     repetit$ strain injur$.tw. 
9     repetit$ motion disorder$.tw. 
10     or/1-9 
11     exp Adrenal cortex hormones/ 
12     glucocorticoid$.tw. 
13     corticoster$.tw. 
14     methylprednisolone.tw. 
15     betamethasone.tw. 
16     triamcinolone.tw. 
17     (steroid$ adj2 inject$).tw. 
18     or/11-17 
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5 PEDro search strategy : 
Search 1 
Tenosynovitis in Abstract or title and Body Part = hand or wrist 
Search 2 
Tendon in Abstract or title and Body Part = hand or wrist 
Search 3 
Quervain* in Abstract or title 
 
6 CENTRAL search strategy:  
#1 MeSH descriptor Tenosynovitis explode all trees in MeSH products? 
#2 tenosynovitis in All Fields in all products? 
#3 MeSH descriptor Tendinitis explode all trees in MeSH products? 
#4 tendonitis or tendinitis in All Fields in all products? 
#5 peritendinitis in All Fields in all products? 
#6 tendovaginitis in All Fields in all products? 
#7 quervain* in All Fields in all products? 
#8 MeSH descriptor Cumulative Trauma Disorders explode all trees in MeSH 
products? 
#9 overuse syndrome* in All Fields in all products? 
#10 repetit* next strain next injur* in All Fields in all products? 
#11 repetit* next motion next disorder* in All Fields in all products? 
#12 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11)? 
#13 MeSH descriptor Glucocorticoids explode all trees in MeSH products? 
#14 glucocorticoid* in All Fields in all products? 
#15 MeSH descriptor Adrenal Cortex Hormones explode all trees in MeSH products? 
#16 corticoster* in All Fields in all products? 
#17 MeSH descriptor Methylprednisolone explode all trees in MeSH products? 
#18 Methylprednisolone in All Fields in all products? 
#19 betamethasone in All Fields in all products? 
#20 MeSH descriptor Betamethasone explode all trees in MeSH products? 
#21 MeSH descriptor Triamcinolone explode all trees in MeSH products? 
#22 TRIAMCINOLONE in All Fields in all products? 
#23 steroid* near/2 inject* in All Fields in all products? 
#24 (#13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #21 OR #22 OR 
#23)? 
#25 (#12 AND #24) 
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7 DARE search strategy:  
#1 MeSH descriptor Tenosynovitis explode all trees in MeSH products? 
#2 tenosynovitis in All Fields in all products? 
#3 MeSH descriptor Tendinitis explode all trees in MeSH products? 
#4 tendonitis or tendinitis in All Fields in all products? 
#5 peritendinitis in All Fields in all products? 
#6 tendovaginitis in All Fields in all products? 
#7 quervain* in All Fields in all products? 
#8 MeSH descriptor Cumulative Trauma Disorders explode all trees in MeSH 
products? 
#9 overuse syndrome* in All Fields in all products? 
#10 repetit* next strain next injur* in All Fields in all products? 
#11 repetit* next motion next disorder* in All Fields in all products? 
#12 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11)? 
#13 MeSH descriptor Glucocorticoids explode all trees in MeSH products? 
#14 glucocorticoid* in All Fields in all products? 
#15 MeSH descriptor Adrenal Cortex Hormones explode all trees in MeSH products? 
#16 corticoster* in All Fields in all products? 
#17 MeSH descriptor Methylprednisolone explode all trees in MeSH products? 
#18 Methylprednisolone in All Fields in all products? 
#19 betamethasone in All Fields in all products? 
#20 MeSH descriptor Betamethasone explode all trees in MeSH products? 
#21 MeSH descriptor Triamcinolone explode all trees in MeSH products? 
#22 TRIAMCINOLONE in All Fields in all products? 
#23 steroid* near/2 inject* in All Fields in all products? 
#24 (#13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #21 OR #22 OR 
#23)? 
#25 (#12 AND #24) 
 

8 Dissertation abstracts search strategy : 
(Quervain* OR overuse syndrome* OR repetitive  strain OR repetitive motion) AND 
(glucocorticoid* OR corticoster*) 
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Abstract  

Background 

Carpal tunnel syndrome is caused by entrapment of the median nerve and results in 
pain, tingling and numbness in the wrist and hand. It is a common condition in 
general practice. Effectiveness of treatment by local corticosteroid injection has never 
been investigated in general practice. The objective of this study was to determine if 
corticosteroid injections for carpal tunnel syndrome provided by general practitioners 
are effective. 

Methods 

In this study 69 participants with a clinical diagnosis of carpal tunnel syndrome were 
recruited from 20 general practices. Short-term outcomes were assessed in a 
randomised, placebo-controlled trial. Long-term results were assessed in a prospective 
cohort-study of steroid responders.  
Participants were randomised to local injections of 1 ml triamcinolonacetonide 10 
mg/ml (TCA) or 1 ml NaCl (placebo). Non-responders to NaCl were treated with 
additional TCA injections. Main outcomes were immediate treatment success, mean 
score of the Symptom Severity Scale (SSS) and Functional Status Scale (FSS) of the 
Boston carpal tunnel questionnaire, subjective improvement and proportion of 
participants with recurrences during follow-up. Duration of follow-up was twelve 
months. 

Results 

The TCA-group (36 participants) improved more than the NaCl-group (33 
participants) during short-term assessment for outcomes treatment response with a 
number to treat of 3 (95% CI:1.83, 9.72), mean improvement of SSS score (0.29 vs. 
0.92; p<0.05) and FSS score (-0.01 vs. 0.58; p<0.05) and perceived improvement 
(p=0.01).  
49% of TCA-responders (17/35) had recurrences during follow-up. In the group  of 
TCA-responders without recurrences (51%, 18/35) outcomes for SSS-score and FSS-
score deteriorated during the follow-up period of 12 months (resp. p=0.008 and 
p=0.012). 

Conclusions 

Corticosteroid injections for CTS provided by general practitioners are effective 
regarding short term outcomes when compared to placebo injections. The short term 
beneficial treatment effects of steroid injections deteriorated during the follow-up 
period of twelve months and half of the cohort of steroid-responders had recurrences.  
Trial registration: Current Controlled Trials ISRCTN53171398 
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Background  

Carpal tunnel syndrome (CTS) is caused by entrapment of the median nerve at the 
wrist and symptoms consist of paresthesia and numbness in the area of median nerve 
innervation. Frequently pain in the hand and wrist is present, sometimes radiating to 
more proximal areas of the arm. Most cases are idiopathic, sometimes there are 
underlying factors causing compression of the median nerve (e.g. oedema during 
pregnancy)1-3. The exact role of overuse in the aetiology of CTS remains unclear, 
although there is some evidence that regular and prolonged use of hand-held vibratory 
tools and prolonged and highly repetitive flexion and extension of the wrist increases 
the risk1-3. Disability resulting from CTS may thus lead to costs from absence from 
work.  
CTS is a frequently encountered condition with an annual incidence rate of 1.8 per 
1000 (males 0.9/1000, females 2.8/1000) in general practice in the Netherlands and 
the prevalence rate in the general population is 5.8% (9 % for women and 0.6 % for 
men)4-6. The average list size of general practitioners in the Netherlands is 2350 
patients. 
There is no golden diagnostic standard for CTS and in practice guidelines it is advised 
to establish the diagnosis using a combination of symptoms, signs and 
electrophysiological testing2 7.  
CTS can be treated with oral analgesics, splinting, injections with corticosteroids or 
surgery. In a Cochrane review local corticosteroid injection for carpal tunnel 
syndrome proved to provide greater improvement in symptoms one month after 
injection compared to placebo a secondary care setting, but significant symptom relief 
beyond one month could not be demonstrated8. The risk of adverse events for steroid 
injection therapy for CTS has been estimated to be less than 0,1%9. In another 
Cochrane review addressing efficacy of other non-surgical treatments oral steroids, 
splinting, ultrasound, yoga and carpal bone mobilisation showed to be of short-term 
benefit10. A third Cochrane review comparing surgical to non-surgical treatment 
concluded that surgical treatment of carpal tunnel syndrome relieves symptoms 
significantly better than splinting11.  
In general practice in the Netherlands 25% of patients with a clinical diagnosis of 
CTS are referred to neurologists for further evaluation and treatment5. It is not known 
what percentage of patients with CTS is treated conservatively and which operatively.  
If corticosteroid-injection provided by general practitioner proves to be effective and 
safe, it could have important advantages for individual patients (less waiting-time and 
the availability of this treatment modality in the proximity of the patient) and 
healthcare-system (treatment in primary care would be more cost-effective). 
We therefore decided to conduct a randomised, double blind, placebo controlled trial 
to investigate efficacy and safety of corticosteroid injections provided by their general 
practitioner for patients with a clinical diagnosis of CTS.  

Methods 

This trial is part of a larger study called the Groningen Hand and Wrist Injection 
Therapy Trial (HAWITT) in which efficacy and feasibility of steroid injections for 
carpal tunnel syndrome, de Quervain’s tenosynovitis and trigger finger in primary 
care was evaluated. In this report the results for carpal tunnel syndrome are described. 
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The trial was approved by the Medical Ethics Committee of University Medical 
Center Groningen (METc 2002/020c). 

Setting 

Patients were recruited from the practices of 20 general practitioners in the northern 
part of the Netherlands.  
 

Patient recruitment and in- and exclusion criteria 

Patients presenting to the participating general practitioners with symptoms and signs 
suggestive of carpal tunnel syndrome were eligible for inclusion. Exclusion criteria 
were thenar atrophy, being less than 18 years of age, presence of contraindications for 
corticosteroid injection, prior treatment for CTS in the last six months with steroid 
injection or surgery, traumatic or neoplastic origin of symptoms, inability to fill in 
follow-up forms or absence of self-determination in the participant. After applying in- 
and exclusion criteria, written informed consent was obtained from participants by 
their general practitioner. 
 

Interventions and injection technique 

Participants received one or two injections into the carpal tunnel with either 1 ml 
triamcinolonacetonide 10 mg/ml (experimental intervention) or 1 ml NaCl 0.9% 
(control intervention). One millilitre of either TCA or NaCl was injected just to the 
ulnar side of the palmaris longus tendon, proximal to the wrist crease. The needle was 
aimed toward the carpal tunnel at a 10- to 20-degree angle of entry. If there were no 
paresthesia during insertion of the needle, the trial solution was injected1. All general 
practitioners involved in the study were offered a two-hour course on the technique of 
injection therapy, using an arm phantom for instruction. 
 

Randomisation and allocation concealment 

For the randomisation procedure an electronic online randomization tool developed 
by G. Urbaniak (www.randomizer.org, accessed on 22.12.2002) was used. Block 
randomisation was realised by creating 5 sets of blocks of 10 random numbers. Even 
numbers corresponded with active trial medication and uneven numbers with placebo 
to ensure equal numbers of allocation to active and placebo treatment. Treatment 
allocation was written on a paper and enclosed in an opaque and sealed envelope. 
After inclusion of a patient a pharmacy assistant at a remote location (who was not 
involved in the study) was contacted, who then drew an envelope and sent the 
allocated trial medication to the injecting general practitioner. 
 

Study design, blinding and bail out treatment  

Every patient with typical signs and symptoms of carpal tunnel syndrome presenting 
to one of the participating general practitioners was asked to participate in the trial. As 
an aid in establishing the diagnosis of carpal tunnel syndrome a list of clinical criteria 
for CTS of the American Academy of Neurologists and a modified version of a hand 
diagram developed by Katz et al. were provided7 12. After applying inclusion and 
exclusion criteria, assessment of baseline clinical characteristics took place by the 
patient’s own general practitioner, who also performed the blinded assessment of the 
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short-term follow-up two weeks after the intervention. In order to guarantee blinding 
of short-term outcome assessment (after randomisation) the trial medication was 
injected one week after inclusion by an other independent general practitioner. If the 
result of the first injection was not satisfactory in the participants opinion, the 
participants were given a second injection by the other independent general 
practitioner one week later. One weeks after the last injection with the trial medication 
the participants were instructed to return to their own general practitioner for 
assessment of short-term outcomes. Because a placebo look-alike of the 
triamcinolonacetonide injection suspension could not be manufactured, blinding was 
realised by applying the injection while the participant was blindfolded.  
 

Bailout treatment 

If  during short term outcome assessment the response to the blinded injection(s) was 
insufficient according to agreement between the patient and general practitioner, 
blinding was discontinued and the trial centre was asked whether injected trial 
medication consisted the active substance (TCA) or control treatment (NaCl). 
Participants who were randomized to TCA with no response to blinded injections 
were referred to secondary care for operative treatment and not included in the long-
term analysis.  
In case of insufficient response after injection of NaCl, one or two additional 
injections with TCA (bail-out treatment) with weekly intervals were given without 
blinding. In case of insufficient response to one or two bailout injections, participants 
were referred to secondary care for operative treatment and not included in the long-
term follow-up analysis. Introducing bail-out treatment for non-responders to NaCl 
was required, as the medical ethics committee considered it to be unethical to leave 
patients, who received placebo treatment with no improvement in symptoms after 
intervention, untreated. 
 

Outcomes measurements 

Baseline assessment consisted of recording of demographic and disease-specific 
characteristics of participants to identify differences in prognostic indicators between 
the two intervention groups.  
During short-term assessment the following primary outcome measurements were 
recorded: 
1. Direct treatment response (based on consensus between physician and patient):  

0 = no response 
1 = partial response, but not satisfactory, warranting further treatment 
2 = partial response, satisfactory, not warranting further treatment 
3 = complete resolution of symptoms and signs 

2. Improvement as perceived by patient: 
–2 = much worse 
–1 = worse 
  0 = not better/ not worse 
+1 = better 
+2 = much better 

3. Symptom severity was assessed by using the Symptom Severity Scale (SSS) and 
functional disability by using the Functional Status Scale (FSS), which are both part 
of the Boston Carpal Tunnel Questionnaire (BCTQ); see appendix. The BCTQ is a 
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patient-reported outcome measure for CTS and has been tested for validity, reliability 
and responsiveness. Psychometric properties of the BCTQ have been described 
extensively elsewhere13. The SSS has 11 questions, the FSS 8 questions and both use 
a five-point scale. Each scale generates a final score (sum of individual item scores 
divided by number of items), which ranges from 1 to 5. Higher SSS and FSS scores 
correlate with more severe symptoms and functional impairment respectively. 
 
4. proportion of participants with recurrences requiring repeat TCA-injections or 
referral to secondary care for operative treatment during the follow-up period of 12 
months.  
 
5. The secondary outcomes of side effects and adverse events were systematically 
recorded (qualitatively and quantitatively) at short-term assessment and during 
follow-up. 
 
Follow up measurements were performed by sending questionnaires to participants 1, 
3, 6 and 12 months after the last injection and consisted of the same outcome 
measures as during short term assessment except for direct treatment response.  
Data regarding the number of recurrences (requiring repeat steroid injection or 
referral to secondary care for operative treatment) and handling of recurrences during 
the follow-up phase were extracted from the electronic health records of participants. 
 

Sample size and data analysis 

Calculations of sample size were based on a two-sided alpha of 0.05, a statistical 
power of 0.90. The proportion of participants treated with steroid injection with 
satisfactory response or complete resolution of symptoms after two injections was 
expected to be at least 60 %, extrapolated from prior prospective studies14 15. 
Adequate treatment response to placebo treatment was expected to be 20 %. Based on 
these calculations we aimed to recruit 34 patients for each treatment group. Analysis 
was planned according the intention to treat principle. For continuous data the student 
T-test was used if the distribution was normal and Mann-Witney U test if there was 
not a normal distribution. For categorical data Fisher’s exact test was used. 
Friedmann’s test was used to compare repeated observations on the same subjects and 

to test if the distributions are the same across repeated measures if a non-normal 

distribution of outcome data was suspected. Significance was accepted at a probability 
value of < 0.05.  
To calculate the Number Needed to Treat the formula NNT = 1/ARR was used,  
where: ARR (Absolute Risk Reduction) = CER (Control  Group Event Rate) - EER 
(Experimental Group Event Rate). The Event Rate was the proportion of participants 
with a partial satisfactory response, not warranting further treatment or complete 
resolution of symptoms and signs for the outcome direct treatment response.  
Missing follow-up values were imputed based on the available follow-up scores using 
the EM algorithm, assuming that missing data occurred completely at random 
(MCAR) 16. Data were analysed using the statistical software SPSS version 14 (SPSS 
Inc Chicago, Illinois, USA). 
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Results  

During a period of 33 months (February 2003 to October 2005, follow-up finished in 
October 2006) 69 participants who fulfilled the inclusion were recruited by 20 general 
practitioners in 20 general practices. At baseline assessment the two groups were 
found to be comparable regarding potentially prognostic indicators and differed only 
in mean duration of symptoms. The mean duration of symptoms was 29 weeks in the 
NaCl-group (SD 35.9) and 76 weeks in the TCA-group (SD 114.70) (see table 1). In 
66 of the 69 (96%) of the included patients the hand diagram was rated as classical or 
probable CTS.  
After randomisation 36 patients were allocated to TCA and 33 to NaCl (see figure 1).   
 

Short-term efficacy 

The results of primary outcomes one week after the last injection as compared to 
baseline measurement are displayed in table 2. Three participants refused further 
participation in the study after randomisation. Therefore they did not receive the 
allocated intervention and were not analysed (figure 1). 
The TCA-group showed better direct treatment response (p = 0.013), perceived 
improvement (p = 0.01) and more improvement than the NaCl-group in the outcomes 
SSS BCTQ score (from 2.89 to 1.96 in the TCA group versus from 2.85 to 2.65 in the 
NaCl group) and FSS BCTQ score (from 2.48 to 1.86 in the TCA group versus from 
2.34 to 2.41 in the NaCl group). The Number Needed to Treat was 3 (95% CI: 1.83, 
9.72). 
 

Long-term efficacy 

All non-responders to blinded intervention were required to be treated with (non-
blinded) TCA-injections and all non-responders to TCA (blinded and as bail-out 
treatment) were referred to secondary care for operative treatment. Therefore, it was 
decided to present the long-term follow-up data of the effects of corticosteroid 
injections as a report of the cohort of patients that had responded to treatment with 
TCA.  
51% of the 69 included patients (35/69) entered the follow-up period. 51% of these 
TCA-responders (18/35) did not report any recurrences during follow-up and 49% of 
TCA-responders (17/35) had recurrences.  
In the cohort that remained free of recurrences the short term beneficial treatment 
effects of steroid injection(s) deteriorated during follow-up: main outcomes BCTQ 
SSS (1.45, 1.55, 2.05 and 2.03 at resp. 1, 3, 6 and 12 months follow-up; p=0.008)  and 
BCTQ FSS (1.08, 1.19, 1.28 and 1.66 at resp. 1, 3, 6 and 12 months follow-up; 
p=0.012) increased during the entire follow-up period of twelve months (figure 2a and 
2b, table 3), however they did not reach the pre-intervention levels (the median score 
for the BCTQ SSS was 2.90 and for the BCTQ FSS 2.50 at baseline for the 
participants treated with TCA-injections).  
In the TCA-responders that had recurrences 27 recurrences occurred in 17 
participants. 9 participants had 1 recurrence, 6 participants 2 recurrences and 2 
participants had 3 recurrences. 15 of the 27 recurrences (11 participants) were treated 
with steroid injection (7 participants with one injection, 4 participants with 2 
injections). None of the participants with recurrences were treated with splinting. 12 
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(12 participants) of the 27 recurrences (17 participants) were referred to secondary 
care for operative treatment.  
 

Complications of treatment 

There were no serious adverse events reported during short-term and long-term 
assessment. The most frequent reported side effects that had occurred within one 
week after blinded interventions and bailout treatment were steroid-flare (14 events), 
hot flushes (7 events), vasovagal symptoms (3 events) and menstrual irregularities (2 
events). 
 

Discussion  

Summary of main findings 

This is the first randomised controlled trial assessing efficacy of steroid injections for 
carpal tunnel syndrome in general practice.  
Our results indicate  that steroid injections applied by trained general practitioners are 
effective regarding short-term outcomes when compared to placebo injections. The 
effect size at short-term (one week after last injection) assessment was substantial 
with a number needed to treat of three. The scores of the symptom and functional 
subscale of the Boston Carpal Tunnel Questionnaire after steroid injection changed 
positively with respectively 0.92 and 0.58. Both values are higher than the threshold 
of 0.8 (SSS BCTQ) and 0.5 (FSS BCTQ) for clinical importance using patient 
satisfaction as a criterion as determined by Leite et al 13. Although the TCA-group had 
a much longer duration of symptoms at baseline assessment, the short term outcomes 
were better. 
Long-term effectiveness is less clear, since long-term data were only available for the 
cohort of participants who responded to TCA during the study and blinding was 
discontinued if there was no response to the intervention at short-term assessment.  
Scores for BCTQ-SSS and BCTQ-FSS deteriorated during the follow-up period of 12 
months, although they did not reach pre-intervention levels. 
Furthermore  17 (49%) of responders to TCA had recurrences during the follow-up 
period of 12 months and in this group 11 participants required treatment with 
additional steroid injections and 12 ultimately had to be referred to secondary care for 
operative treatment.  
 

Comparison with existing literature 

If we compare our results to findings of two high quality randomised controlled 
studies performed in secondary care by Dammers et al. and Armstrong et al. it appears 
that response rate in our study is less (50% compared to 70 % in study by Dammers 
and 70% in the study by Armstrong), but duration of treatment response, recurrence 
rates and timing of recurrences were similar14 15. The smaller response rate could 
partly be explained by the type and dosage of steroid that was used: Dammers et al 
used 40 mg of methylprednisolone (which is a higher dosage of a steroid with the 
same potency as triamcinolonacetonide, which was used by us) and Armstrong used 6 
mg of bethametasone (a more potent steroid than triamcinolonacetonide). A second 
explanation could be the fact that we used rigorous allocation concealment and 
randomisation procedures, since  bias due to inadequate allocation concealment and 
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randomisation can lead to overestimation of treatment effects. Another possible 
explanation could be the long duration of symptoms at baseline for the steroid-group 
in our study (76 weeks) as compared to the study by Dammers (32 weeks) and 
Armstrong (39 % of the steroid group had symptoms for less than one year).  
 

Strengths and the limitations of this study 

Strong points in our study were that randomisation, allocation concealment and 
blinding procedures were rigorous (with blinding of patient and outcome assessors) 
and that with the Boston Carpal Tunnel Questionnaire we used a valid and reliable 
patient-based outcome measurement tool. 
Since we excluded patients with thenar wasting, it might have been that our study 
consisted of milder cases than previous studies, which only studied secondary care 
patient populations. 
Our trial protocol did not include any nerve conduction studies, because the aim of 
our study was to investigate effectiveness of steroid injection for participants with a 
clinical diagnosis of CTS as established by a general practitioner. Nevertheless, the 
clinical characteristics and results of hand diagram scores of participants (table 1) 
show that a large proportion (96%) of our study population had typical features of 
CTS and that therefore general practitioners seem to identify classical cases of CTS 
reliably. Although practice guidelines for CTS suggest that Nerve Conduction Studies 
(NCS) are important to establish the diagnosis of CTS, NCS are a controversial issue 
since there is no gold diagnostic standard for CTS and NCS have shown to have 
certain limitations (mainly lack of sensitivity and standardized protocols) and 
correlations between NCS and clinical outcome measures are weak to moderate, a 
phenomenon also known as the “clinical-neurophysiologic paradox” 

2 7 17.  
Due to the decision of the medical ethics committee we had to discontinue blinding in 
our study if there was no response to trial intervention at short term assessment, since 
it seemed unethical to leave patients with symptoms of carpal tunnel syndrome 
untreated for a long time. This raises the question whether assessment of long-term 
effects in a randomised placebo controlled trial is feasible at all. Other investigators 
were faced with the same difficulty14 15. 
 

Implications for future research or clinical practice 

In our opinion steroid injection into the carpal tunnel is a safe, easy to learn and to 
apply and a relatively inexpensive therapeutic intervention. Also response to steroid 
injection could be helpful in establishing the diagnosis of carpal tunnel syndrome. Our 
study indicates that general practitioners can reliably identify patients with carpal 
tunnel syndrome using symptoms, signs and a self-administered hand diagram.  
Although our study has certain limitations, the design and setting of our study leads  
to conclusions that are generizable for the population of patients presenting to their 
general practitioner with a clinical diagnosis of carpal tunnel syndrome. Therefore we 
feel that initial treatment by general practitioners with steroid injections in cases of 
CTS with a typical history and without thenar wasting is justified. If there is no 
response after two injections or if recurrences occur, nerve conduction studies may be 
warranted before surgical therapy is considered. 
Although we observed only a few minor side-effects and no adverse events occurred 
in our study, studies addressing safety of corticosteroid injections for CTS provided 
by general practitioners using larger sample sizes are needed. 
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Conclusions  

The results of our study suggest that in patients presenting to their general practitioner 
with a clinical diagnosis of CTS intra-carpal injection with one or two injections with 
1 ml triamcinolonacetonide 10 mg/ml is effective with respect to short-term outcomes 
when compared to placebo-injections.  
Long-term effectiveness is less clear: the achieved treatment effects seem to diminish 
slowly in half of the cohort of patients that responded to steroid injections during the 
12 months after the intervention and recurrences occurred in the other half of the 
cohort of steroid responders.  
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Figures 

Figure 1  - flow of patients during intervention phase 
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Figure 2a - BCTQ symptom score of responders to TCA during follow-up 

 

Figure 2b - BCTQ functional score of responders to TCA during follow-up 
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Tables 

Table 1 - baseline characteristics of study population 

  NaCl (n=33) TCA(n=36) 

mean age (SD)  57.60 (40.30) 56,.5 (15.14) 

sex (female/male)  26/7 27/9 

median duration of symptoms 

(weeks) (P25,P75) 

 13 (7,50) 26 (8.52) 

repetitive movements of hands  10/22 15/18 

affected hand/ arm (right/ left)  21/9 18/14 

dexterity (right/ left)  32/0 31/3 

quality of symptoms: a. dull aching discomfort arm/hand 25 28 

 b. weakness/ clumsiness hand 22 23 

 c. paresthesia hand 30 35 

 d. nocturnal complaints 28 32 

 e. presence of relieving factors 25 25 

 f. presence of provocative factors 30 31 

score Katz hand diagram    

 classic 12 11 

 probable 19 22 

 unlikely 1 2 

mean BCTQ symptom score (SD)  2.82 (0.79) 2.89 (0.78) 

mean BCTQ functional score (SD)  2.35 (1.05) 2.48 (1.02) 

comorbidity    

 diabetes 0 1 

 hypothyroidism 2 2 

 rheumatoid arthritis 1 1 

 pregnancy 0 1 

 

NaCl = NaCl 0.9% (saline) 

TCA = triamcinolonacetonide 10 mg/ml  

BCTQ = Boston Carpal Tunnel Questionnaire 
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Table 2 - short term results after one or two injections of NaCl or TCA 

  NaCl TCA p-value 

direct treatment response no response 17 9  
 partial response, not satisfactory 9 9  

 partial response, satisfactory 5 11  
 complete resolution of symptoms 0 6  
    0.013 

mean change  

BCTQ symptom severity scale 

 0.286 0.924 <0.001 

mean change  

BCTQ functional status scale 

 -0.014 0.575 <0.001 

patient perceived improvement much worse 1 0  

 worse 2 1  
 not better not worse 17 9  
 better 10 9  

 much better 2 15  
    0.01 

NaCl= NaCl 0.9% (saline) 

TCA = triamcinolonacetonide 10 mg/ml  

BCTQ = Boston Carpal Tunnel Questionnaire 

 
 
table 3 - long-term results of responders to tca that did not have recurrences during follow-up 

 Follow-up 

  1 month 3 months 6 months 12 months p-value
1 

Median score BCTQ symptom severity scale 

(min, max) 

1.45 

(0.99, 2.90) 
N=18 

1.55  

(1.00, 4.10) 
N=18 

2.05 

(1.00, 3.49) 
N=18 

2.03 

(1.09, 5.18) 
N=18 

0.008 

Median score BCTQ functional status scale 

(min, max) 

1.08 
(0.93, 2.99) 

N=18 

1.19 
(0.91, 3.38)  

N=18 

1.28 
(1.00, 3.16) 

N=18 

1.66 
(1.00, 4.53) 

N=18 

0.012 

1. Friedman test 

BCTQ = Boston Carpal Tunnel Questionnaire 
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Appendix: Dutch version of the Boston Carpal Tunnel Questionnaire 

A. Schaal voor de ernst van de symptomen: 

 
De volgende vragen hebben betrekking om de ernst van uw klachten gedurende een 
kenmerkende dag in de afgelopen 2 weken. Graag het antwoord dat op u van 
toepassing is omcirkelen: 
 
a. Hoe ernstig is de pijn in de arm, pols of vingers ’s-nachts? 
1. ik heb ’s-nachts geen pijn in de hand, pols of vingers 
2. geringe pijn 
3. matig ernstige pijn 
4. ernstige pijn 
5. zeer ernstige pijn 
 
b. hoe vaak werd u ’s-nachts wakker ten gevolge van een pijnlijke hand, pols of 
vingers gedurende een kenmerkende nacht in de afgelopen twee weken? 
1. nooit 
2. eenmaal 
3. twee of drie keer 
4. vier of vijf keer 
5. meer als vijf keer 
 
c. hebt u wel eens een pijnlijke pols, hand of vingers overdag? 
1. ik heb nooit pijn overdag 
2. ik heb geringe pijn overdag 
3. ik heb een matig ernstige pijn overdag 
4. ik heb ernstige pijn overdag 
5. ik heb zeer ernstige pijn overdag 

 
d. hoe vaak hebt u een pijnlijke hand, pols of vingers overdag 
1. nooit 
2. een of tweemal per dag 
3. drie tot vijfmaal 
4. meer als vijfmaal 
5. de pijn is constant aanwezig 
 
e. hoe lang duurt, gemiddeld, een periode met pijn overdag 
1. ik heb overdag nooit pijn 
2. minder dan tien minuten 
3. tien tot zestig minuten 
4. meer als zestig minuten 
5. de pijn is constant overdag aanwezig    
 
f. voelt u doofheid (verminderd gevoel) in uw hand of vingers 
1. neen 
2. geringe doofheid 
3. matig ernstige doofheid 
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4. ernstige doofheid 
5. zeer ernstige doofheid 
 
g. is er sprake van een verminderde kracht in uw hand, pols of vingers 
1. geen krachtsvermindering 
2. geringe krachtsvermindering 
3. matig ernstige krachtsvermindering 
4. ernstige krachtsvermindering 
5. zeer ernstige krachtsvermindering 
 
h. voelt u wel eens tintelingen in uw hand/vingers ? 
1. geen tintelingen 
2. tintelingen in geringe mate 
3. tintelingen in matig ernstige mate 
4. tintelingen in ernstige mate 
5. tintelingen in zeer ernstige mate 
 
i. hoe ernstige is de doofheid (het verminderde gevoel) of zijn de tintelingen ’s-
nachts? 
1. ik heb geen last van doofheid of tintelingen ’s-nachts 
2. in geringe mate 
3. in matig ernstige mate 
4. in ernstige mate 
5. in zeer ernstige mate 
 
j. hoe vaak werd u ’s-nachts wakker gedurende een kenmerkende nacht in de 
afgelopen twee weken? 
1. nooit 
2. eenmaal 
3. twee of drie keer 
4. vier of vijf keer 
5. meer als vijf keer 
 
k. ondervindt u moeilijkheden om kleine voorwerpen (zoals sleutels of een pen) op te 
pakken en te gebruiken? 
1. geen moeilijkheden 
2. geringe moeilijkheden 
3. matige moeilijkheden 
4. ernstige moeilijkheden 
5. zeer ernstige moeilijkheden 
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B. Schaal voor de functionele status: 

 
De volgende vragen hebben betrekking op een kenmerkende dag gedurende de 
afgelopen twee weken. Hebt u gedurende zo een kenmerkende dag wel eens moeite 
gehad om een van de volgende bezigheden uit te voeren? Graag het antwoord dat op u 
van toepassing is omcirkelen. 
 
a. schrijven: 
1. geen moeite 
2. geringe moeite 
3. matige moeite 
4. veel moeite 
5. ik kon deze bezigheid niet uitvoeren t.g.v.  de klachten die ik in mijn pols en/of 

hand en/of vingers ondervond 
  
b. kleding dichtknopen: 
1. geen moeite 
2. geringe moeite 
3. matige moeite 
4. veel moeite 
5. ik kon deze bezigheid niet uitvoeren t.g.v.  de klachten die ik in mijn pols en/of 

hand en/of vingers  ondervond 
 
c. een boek vasthouden tijdens het lezen: 
1. geen moeite 
2. geringe moeite 
3. matige moeite 
4. veel moeite 
5. ik kon deze bezigheid niet uitvoeren t.g.v.  de klachten die ik in mijn pols en/of 

hand en/of vingers ondervond 
 

d. de hoorn van de telefoon vasthouden: 
1. geen moeite 
2. geringe moeite 
3. matige moeite 
4. veel moeite 
5. ik kon deze bezigheid niet uitvoeren t.g.v.  de klachten die ik in mijn pols en/of 

hand en/of vingers  ondervond 
 
e. (draai)deksels van conserven openen: 
1. geen moeite 
2. geringe moeite 
3. matige moeite 
4. veel moeite 
5. ik kon deze bezigheid niet uitvoeren t.g.v. de klachten die ik in mijn pols en/of 

hand en/of  vingers ondervond 
 
f. huishoudelijke activiteiten: 
1. geen moeite 
2. geringe moeite 
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3. matige moeite 
4. veel moeite  
5. ik kon deze bezigheid niet uitvoeren t.g.v.  de klachten die ik in mijn pols en/of 

hand en/of vingers  ondervond       
 
g. boodschappentassen dragen: 
1. geen moeite 
2. geringe moeite 
3. matige moeite 
4. veel moeite 
5. ik kon deze bezigheid niet uitvoeren t.g.v.  de klachten die ik in mijn pols en/of 

hand en/of vingers ondervond 
  
h. wassen en aankleden: 
1. geen moeite 
2. geringe moeite 
3. matige moeite 
4. veel moeite 
5. ik kon deze bezigheid niet uitvoeren t.g.v. de klachten die ik in mijn pols en/of 

hand ondervond 
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Abstract 

Objective 

To study efficacy and safety of corticosteroid injections for trigger finger (flexor 
tenosynovitis) in adults in general practice. 

Methods 

Adult patients presenting with trigger finger were recruited by  21 participating 
general practitioners. In this randomized placebo controlled double-blinded trial 
patients were injected locally with one or two injections of 1 ml 
triamcinolonacetonide (TCA) or 0,9 % NaCl. Outcomes regarding immediate 
treatment response, severity of symptoms, functional disability, patient satisfaction 
and side-effects were measured one week after intervention and during 12 months 
thereafter.  

Results 

50 patients were included. Short term outcomes for the TCA- and NaCl-group were 
respectively: proportion of patients with satisfactory immediate treatment response 
16/25 and 5/25 (p<0.0005), patients with reduction in the frequency of triggering 
13/24 and 6/22 (p= 0.053), mean difference in severity of pain 4.2 and 0.9 
(p<0.0005), patients perceiving improvement 22/25 and 9/25 (p<0.0005) and 
difference in AIMS-2 score 4.02 and 0.06  (p=0.001) Long term effects could only be 
assessed by analyzing the cohort of participants who received TCA (as allocated 
treatment or escape treatment), due to a high proportion of non-responders in the 
NaCl-group. The short term beneficial effects were maintained during the follow-up 
phase of 12 months. Patients were satisfied with corticosteroid injection therapy and 
there were only a few minor side effects  

Conclusions 

Local injection with triamcinolonacetonide is effective and safe for treating trigger 
fingers as compared to placebo injection. The effects of steroid injections last up to 12 
months. 

Key words 

trigger finger, stenosing tenosynovitis, randomized controlled trial, glucocorticoids, 
therapy 
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Introduction 

Pathophysiology, epidemiology and treatment options 

Tendon entrapment of the finger flexors, also known as trigger finger or stenosing 
tenosynovitis, is a condition that causes triggering, snapping or locking on flexion of 
the involved digit. Entrapment results in difficulty flexing or extending the digit and is 
frequently associated with pain.  

The flexor tendon sheet in the finger is a double-walled, connective tissue cylinder 
that is held in place by five annular (A1-A5) and three cruciform pulleys (C1-C3). 
The triggering phenomenon is caused by incompatibility between the tendon and its 
sheet, most probably due to hypertrophy of the first annular pulley (A1). 
Histologically the A1 pulley demonstrates findings consistent with fibrocartilagenous 
metaplasia, including more chondrocytes, increased glycosaminoglycan, degenerative 
changes and proliferation of fibrous tissue. These changes are believed to represent 
adaptations to shear load. Although trigger finger is also known as tenosynovitis no 
inflammatory changes were seen in histological studies1.  

Trigger finger seems to be a fairly common disorder and has already been described 
by Notta in 18512. However, surprisingly little is known about incidence and 
prevalence in the general population or its burden on healthcare. The lifetime 
prevalence of trigger digit among non-diabetics above age 30 has been estimated at 
2.2%. Although a study of 665 workers at a meat packing plant a point prevalence of 
14% has been reported, the association between work-related cumulative trauma and 
trigger digits has not yet been firmly established3. Most cases involve a single digit, 
some have multiple affected digits and patients with multiple affected digits at 
presentation are three times more likely to have a subsequent digit affected. 
Spontaneous recovery has been reported in 20% to 29% of cases of trigger finger1. 

Trigger finger occurs more commonly in patients with diabetes mellitus (probably due 
to glucose-induced collagen modifications), carpal tunnel syndrome, Dupuytren's 
disease, rheumatoid arthritis, amyloidosis, hypothyroidism, mucopolysaccharide 
storage disorders and congestive heart failure4 5.  

Currently available treatment modalities are operative (open or percutaneous surgical 
division of the A1 pulley) and non-operative (corticosteroid injections and splinting). 
Operative therapy is effective (60-97% cure-rate) but associated with higher cost, 
longer absence from work and the possibility of surgical complications6. 
Corticosteroid injection seems to be as effective as surgical therapy with non-
randomized studies reporting cure-rates ranging from 73-94%. In a comparative study 
splinting was effective in 70% of cases, compared with 82% receiving an injection7. It 
is not clear through which mechanism of action local corticosteroids show their 
benefit. Common belief is that they act as an anti-inflammatory agent reducing the 
swelling at the A1 pulley and thus correcting the mismatch between tendon and 
sheath. The effects of corticosteroid injection seem to diminish after multiple 
injections, especially after the second injection8. There have been no reports of serious 
complications of injection therapy, but possible side effects could be steroid flare, 
tendon-ruptures, local infection, allergic reactions to corticosteroids and atrophy of 
subcutaneous fat-tissue. 
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Since effectiveness of corticosteroid injections has never been assessed in a 
randomized double-blinded trial design and treatment provided by a primary care 
provider could be advantageous for the individual patient (because of shorter waiting 
times, the possibility of providing treatment in the proximity of the patient and fewer 
costs), we decided to conduct a randomized controlled trial in the setting of general 
practice. 

Methods 

This trial is part of a larger study called the Groningen Hand and Wrist Injection 
Therapy Trial (HAWITT) in which efficacy, safety and feasibility of steroid injections 
for carpal tunnel syndrome, de Quervain’s tenosynovitis and trigger finger in primary 
care is evaluated. In this report the results for trigger finger are described. 

The trial was approved by the Medical Ethics Committee of University Medical 
Center Groningen (METc 2002/020c). 

Setting 

Patients were recruited from the practices of 21 general practitioners in the northern 
part of the Netherlands.  

Patient recruitment and exclusion criteria 

Patients presenting to the participating general practitioners with a clinical diagnosis 
of trigger finger were recruited in the period of 2003-2005. A clinical diagnosis of 
trigger finger was defined as a history of triggering or locking of a finger with or 
without pain and tenderness or swelling at the A1-pulley. Exclusion criteria were 
being of minor age (less than 18 years of age), presence of an absolute 
contraindication for corticosteroid injection, prior treatment in the last six months 
with steroid injection and/ or surgery at the same anatomical location, possible 
traumatic or neoplastic origin of symptoms, inability to fill in follow-up forms or 
absence of self determination in the participating patient. After written informed 
consent was given and baseline data were collected, patients were randomized to 
either steroid or saline injection. 

Randomization and allocation concealment 

Randomization was done using an electronic online randomisation tool developed by 
G. Urbaniak (www.randomizer.org, accessed on 22.12.2002). Block randomisation 
was performed by creating 5 sets of blocks of 10 random numbers. Even numbers 
corresponded with active trial medication and uneven numbers with placebo to ensure 
equal numbers of allocation to active and placebo treatment. Treatment allocation was 
written on a paper and enclosed in an opaque and sealed envelope. After inclusion of 
a patient a pharmacy assistant who was not involved in the study drew an envelope 
and sent the allocated trial medication to the injecting general practitioner. 

Study design, blinding and bail-out treatment  

Every patient with a clinical diagnosis of trigger finger presenting to one of the 
participating general practitioners was asked to participate in the trial. After applying 
inclusion and exclusion criteria assessment of baseline clinical characteristics took 
place by the patient’s general practitioner, who also performed the blinded assessment 
of the short term follow-up (two weeks after the intervention) (table 1). In order to 
guarantee the blinding of the short term outcome assessment the trial medication 
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(after randomization) was sent to a second independent general practitioner, who 
injected the patient with the trial medication one week after inclusion. After injection 
the patient was instructed to return again to the second independent general 
practitioner one week later for a second injection if the result of the first injection was 
not satisfactory in the patient’s opinion. If the patient was satisfied with the result of 
the first injection, no further treatment was given and the patient was instructed to 
return after two weeks to his own general practitioner (for assessment of short term 
outcome) Because a placebo look-alike of the triamcinolonacetonide injection 
suspension could not be manufactured, patient blinding was realised by applying the 
injection therapy while the patient was blindfolded.  

Bail-out treatment 

If during short term outcome assessment the response to the blinded injection(s) was 
insufficient according to agreement between the patient and general practitioner 
blinding was discontinued and the trial centre was asked whether injected trial 
medication consisted the active substance (TCA) or placebo (NaCl). In case of 
insufficient response after injection of NaCl, 1-2 additional injections with TCA with 
weekly intervals were given without blinding for bail-out treatment. 

Introducing bail-out treatment for non-responders to NaCl was required, as the 
medical ethics committee considered it to be unethical to leave patients, who received 
placebo treatment with no improvement in symptoms after intervention, untreated. 

All patients were followed up for 12 months after short-term assessment. 

Injection technique  

All participating general practitioners and independent physicians were offered a two-
hour course on the technique of injection therapy, using an arm/hand phantom for 
instruction. One millilitre of a solution of trial medication was deposed around the 
thickened part of the affected flexor tendon. Intra-sheath injection was not obligatory 
because this seems to be difficult and not important for the treatment response9. 

Outcomes measurements 

During short term assessment primary outcome measurements were recorded. 

 

direct treatment response (consensus between physician and patient):  
0 = no response 
1 = partial response, but not satisfactory, warranting further treatment 
2 = partial response, satisfactory, not warranting further treatment 
3 = complete resolution of symptoms and signs 

 

perceived improvement (by patient) 
–2 = much worse 
–1 = worse 
  0 = not better/ not worse 
+1 = better 
+2 = much better 

 
frequency of triggering:  

0 = never 
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1 = incidental 
2 = weekly  
3 = daily  
4 = always  

 
1. Pain and discomfort in the palm of the hand using a numerical rating scale: 0 = no 

pain; 10 = severe pain 
  
2. Functional improvement was recorded by using the sub items hand and finger 

function of the Dutch version of the second version of the Arthritis Impact 
Measurement Scale (DUTCH AIMS-2), see appendix10. Five questions are asked 
regarding impairment of hand and finger function, using a numerical rating scale 
from 1 to 5. The sum of the score for each question is the total AIMS-2 score. 
Higher total AIMS-2 scores correspond with more severe functional impairment. 

 
The secondary outcomes of adverse events and patient satisfaction (measured with a 
numeric rating scale: 0=not satisfied, 6 very satisfied) were also monitored one week 
after the last injection and during the follow up phase. 
 
Follow up measurements were performed by sending questionnaires to participating 
patients 1, 3, 6 and 12 months after the last injection and consisted of the same 
outcome measures as during short term assessment except for direct treatment 
response. In addition patient satisfaction was recorded.  

Sample size and data analysis 

Calculations of sample size were based on a two-sided alpha of 0.05, a statistical 
power of 0.90. The proportion of patients treated with steroid injection with 
satisfactory response or complete resolution of symptoms after two injections was 
expected to be at least 70 %, extrapolated from prior prospective studies. Adequate 
treatment response to placebo treatment was expected to be 20 %. Based on these 
calculations we aimed to recruit 25 patients for each treatment group. Analysis was 
done according the intention to treat principle. For continuous data the student T-test 
was used if the distribution was normal and Mann-Witney U test if there was not a 
normal distribution. For categorical data Fisher’s exact test was used. Friedmann’s 
test was used if a non-normal distribution of outcome data was suspected. 
Significance was accepted at a probability value of < 0.05. Data were analysed using 
the statistical software SPSS version 12 (SPSS Inc., Chicago, Illinois, USA). 
 

Results 

Baseline clinical characteristics 

The two groups differed only in mean duration of symptoms. This was due to one 
outlier in the TCA-group with a very long history of symptoms (table 1). 

Short-term efficacy 

Table 2 shows the results of outcomes one week after the last injection as compared to 
baseline measurement. The TCA-group showed significant improvement in direct 
treatment response, severity of local pain, the perceived improvement and total scores 
of AIMS-2 sub items hand- and finger function. Also a trend towards in reduction of 
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frequency of triggering of the affected finger was found (27.3% improvement in the 
NaCl-group versus 54.2% improvement in the TCA-group, p=0.053). The Relative 
Risk Reduction was 0.38 (95% CI: -0.019, 0.684) with a Number Needed to Treat of 
4 (95% CI: -72, 2). 

Long-term efficacy 

Since only five patients in the NaCl allocated group responded to treatment and the 
non-responders required subsequent “bail-out” injection with TCA it was decided to 
present the long term follow-up of twelve months as a cohort report of patients that 
had received treatment with TCA.  
Because the blinding of the non-responders in the NaCl group was discontinued the 
long-term outcomes of the NaCl-group that had received bail out TCA treatment and 
the original responders of the TCA-group were analyzed separately. In table 3 the 
proportion of patients without triggering of their finger, the proportion of patients who 
perceived recovery as better or much better (as compared to pre-intervention), the 
median of severity of local pain in the hand and the median of the total AIMS-score 
during the follow-up phase are displayed. It shows that the outcomes between the two 
groups during follow-up did not differ significantly. Also none of the outcomes 
changed significantly during the follow-up period One patient was referred for 
operative treatment during the treatment phase, 4 patients received more injections 
during the follow-up phase (1 between 3 and 6 months post intervention and 4 
between 6 and 12 months after the intervention; 4 of these patients were randomized 
to NaCl and 1 randomized to TCA). 
41 of the 50 (82%) of the included patients completed the full follow-up period. 32 of 
the 41 (78%) patients receiving at least one injection of TCA (including blinded and 
bail-out treatment) completed the full follow-up and were analyzed for long term 
results. 13 patients could not be included in the analysis for long term effects because 
of protocol violations (4 patients did not receive bail-out injections) and lack of 
follow-up data (9 patients did not return the follow-up forms). 

Complications of treatment 

There were no serious adverse events such as tendon ruptures or deep skin infections. 
The most frequent reported minor side effects were hot flushes (9 patients) and 
steroid-flare (6 patients). 

Patient satisfaction 

The average treatment satisfaction was 3.97 (SD 2.26) measured with a numeric 
rating scale (0=not satisfied, 6 very satisfied). 
 

Discussion 

This is the first randomized placebo controlled trial assessing efficacy and safety of 
steroid injection for trigger finger. The data of our trial show that treatment with one 
to two injections of triamcinolonacetonide (10 mg/ml) is more effective than placebo 
in adults after one week. The positive effect of one or two TCA injections remains 
during the follow-up period of 12 months. It results in reduction in frequency of 
triggering and pain, leads to functional improvement and is safe and associated with a 
high degree of patient satisfaction.  
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Studies evaluating possible treatments have so far been characterized by poor 
methodological quality (mostly non-randomized studies using not validated and 
heterogenic outcome measures)11. We used a rigorous randomization procedure with 
blinding of patient and outcome assessor. Also clearly defined and clinical relevant 
outcomes with validated outcome measures (when available) were used.  
Notably in our study the patient-group randomized to TCA-treatment had longer 
symptoms at baseline assessment, nevertheless all outcomes were better for this 
group. 
Due to the decision of the ethical committee we had to discontinue the blinding if 
after 1-2 blind injections the treatment effect seemed to be insufficient Because of this 
and the high proportion of non-responders in the NaCl-group, long-term effectiveness 
could only be properly assessed by analyzing the outcomes of the two groups of 
patients who had received TCA (as active treatment or as bail-out treatment, in case 
of non-response after NaCl injection). It appeared that the treatment effects of TCA 
were sustained during the follow-up period of 12 months equally in both groups. 
Since there are no reports available that describe the natural course of trigger finger it 
is not possible with the data from our study to make any statements about how steroid 
injection therapy compares to a wait and see strategy for the management of trigger 
finger. 
Another shortcoming of our study could be that 13 of the 50 (26%) included patients 
could not be analyzed for long term effects due to protocol violations and lack of 
follow-up data. We think that the complicated study design could have been an 
important factor in this matter.  
This study proves that injection therapy provided by a primary care provider is an 
effective and safe alternative to surgical therapy and we suggest that initial treatment 
for trigger finger should be injection therapy with 1-2 local injections with 
corticosteroids and in case of insufficient response or recurrence the patient should be 
referred for surgical treatment.  
 

Conclusion 

One or two local injections of 1 ml triamcinolonacetonide 10 mg/ml is an effective 
and safe method of treatment for trigger fingers compared to placebo injection. The 
initial beneficial effect of steroid injections lasts up to 12 months. 
 

Acknowledgements and affiliations 

The authors wish to thank all participating general practitioners and the employees of 
pharmacy “Apotheek Scheemda” for their contribution to this study. 
Contributors: CPV is the guarantor and was responsible for daily project-
management, trial-design, trial-logistics, data-collection and text of the paper and was 
supervised during these processes by JCW and BMJ. JCW initiated the study, 
obtained funding, contributed to the trial design and text of the paper. KHG 
performed the statistical analyses and BMJ contributed to the design of the trial and 
text of the paper.   
Funding: This study was financially sponsored by the “Fund for Common Disorders” 
of the Dutch College of General Practitioners. 



Chapter 5 

102 

Competing interests: C. Peters-Veluthamaningal received an unrestricted 
educational grant by the pharmaceutical company Bristol-Myers Squibb. Bristol-
Myers Squibb had no role in the organization of the trial and analysis or publication 
of data. 
Trial registration number: ISRCTN53171398 



Corticosteroid injections for trigger finger in general practice: a randomized controlled trial 

 

103 

Figures 

 
Figure 1 flowchart: flow of patients 
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Tables 

 
Table 1 baseline characteristics of patients with trigger finger 

 TCA (n=25) NaCl (n=25) p 

male: female 10:15 12:13 0.4 

mean age 63.3 (14.3) 63.0 (9.6) 1.0 

mean duration of symptoms in weeks 24 (7.52) 7 (4.12) 0.023 

affected hand (R : L) 13 : 11 13 : 11 1.0 

affected finger (1/2/3/4/5) 3/0/6/2/2 8/1/5/6/2  

dexterity (R:L) 19:4 23:2 0.35 

prior history of TF (yes:no) 5 : 20 5 : 20 1 

repeated movements of hands (yes:no) 16 : 8 20 : 5 0.52 

median frequency of  triggering (P25, P75) 3 (3, 4) 3 (3, 4) 0.61 

median severity of pain at affected digit (P25, P75) 5 (4, 6) 4 (3.25, 6) 0.31 

median AIMS total score (P25, P75) 2.2 (1.4, 2.7) 1.8 (1.0, 2.3) 0.18 

 
 

 
Table 2 Short-term outcome in patients with trigger finger (one week after treatment with 1-2 

injections) 

  TCA 
(n=25) 

NaCl 
(n=25) 

p 

direct treatment response (%) no response 2 (8) 15 (60)  

 partial response, not 
satisfactory 

7 (8) 5 (20)  

 partial response, 
satisfactory 

7 (28) 5 (20)  

 complete resolution 
of symptoms 

9(36) 0  

    P<0.0005 

pts with improvement in frequency 
of triggering (%) 

 13/24 
(54.2) 

6/22 (27.3) P=0.053 

change in mean severity of pain 

(before and after intervention) 

 4.2 0.9 P<0.0005 

patient perceived improvement (%) much worse 1 (4) 0  

 worse 0 3 (12)  

 not better/ not worse 2 (8) 13 (52)  

 better 9 (36) 8 (32)  

 much better 13 (52) 1 (4)  

    P<0.0005 

change in aims-2 total score (before 
and after intervention) 

 4.02 0.06 P=0.001 
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Table 3. Results follow up from 1 month through 12 months for patients with trigger finger 

receiving one or more injections with TCA 

 Follow up period  

 1 month 3 months 6 months 12 months p-
value1 

Original study 
arm 

TCA NaCl TCA NaCl TCA NaCl TCA NaCl  

Frequency of 
triggering 

(% never) 

70.6 
N=17 

57.1 
N=14 

66.7 
N=18 

50.0 
N=14 

55.6 
N=18 

69.2 
N=13 

60.0 
N=15 

52.9 
N=17 

0.521 

p-value2 0.121 0.486 0.767 1.000  

Patient perceived 
recovery 
(% better or much 

better) 

100.0 
N=17 

92.9 
N=14 

93.8 
N=16 

85.7 
N=14 

75.0 
N=16 

85.5 
N=14 

80.0 
N=15 

100.0 
N=17 

0.063 

p-value2 0.207 0.359 0.865 0.441  

Median severity 
of local pain  
(P25, P75) 

0.0 
(0.0, 
2.0) 
N=15 

0.5 
(0.0, 
1.5) 
N=14 

0.0 
(0.0, 
1.0) 
N=18 

0.0 
(0.0, 
2.5) 
N=13 

1.0 
(0.0, 
3.5) 
N=17) 

0.0 
(0.0, 
3.5) 
N=13 

0.0 
(0.0, 
1.0) 
N=15 

0.0 
(0.0, 
2.0) 
N=17 

0.322 

p-value3 0.872 0.656 0.612 0.610  

Median AIMS 
total score  
(P25, P75) 

1.0 
(1.0, 
1.2) 
N=17 

1.0 
(1.0, 
1.3) 
N=14 

1.0 
(1.0, 
1.9) 
N=18 

1.0 
(1.0, 
1.9) 
N=14 

1.0 
(1.9, 
1.9) 
N=18 

1.1 
(1.9, 
2.6) 
N=14 

1.0 
(1.0, 
1.4) 
N=15 

1.2 
(1.0, 
1.5) 
N=17 

0.462 

p-value3 0.916 0.770 0.598 0.531  
1 Friedman test (TCA and NaCl combined) 
2 Chi-square test for trend 
3 Mann-Whitney U test 
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Appendix 

Questionnaire Dutch AIMS-2 sub items hand- and finger function: 
 

NB: cijfer omcirkelen (1= iedere dag, 2= de meeste dagen, 3= sommige dagen, 4= weinig dagen, 5= nooit): 
 
-kunt u met de aangedane hand gemakkelijk met een pen of potlood schrijven?  1—2—3—4—5 

 
-kunt u met de aangedane hand makkelijk de knopen van een hemd of blouse sluiten/ openen?  1—2—3—4—5 
 

-kunt u met de aangedane hand gemakkelijk een sleutel in het slot omdraaien?    1—2—3—4—5 
 
-kunt u met de aangedane hand gemakkelijk een knoop knopen of een stropdas strikken?    1—2—3—4—5 

 
-kunt u met de aangedane hand gemakkelijk een nog niet geopende pot met draaidop openen?  1—2—3—4—5 
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Abstract  

Background 

De Quervain’s tenosynovitis is a stenosing tenosynovitis of the first dorsal 
compartment of the wrist and leads to wrist pain and to impaired function of the wrist 
and hand. It can be treated by splinting, local corticosteroid injection and operation. In 
this study effectiveness of local corticosteroid injections for de Quervain’s 
tenosynovitis provided by general practitioners was assessed. 

Methods 

Participants with de Quervain’s tenosynovitis were recruited by general practitioners. 

Short-term outcomes (after one month) were assessed in a randomised, placebo-
controlled trial. In an open prospective cohort-study of steroid responders assessment 
took place after 12 months. Participants were randomised to one or two local 
injections of 1 ml of triamcinolonacetonide (TCA) or 1 ml of NaCl 0.9% (placebo). 
Non-responders to NaCl were treated with additional TCA injections. Main outcomes 
were immediate treatment response, severity of pain, improvement as perceived by 
participant, functional disability using sub items hand and finger function of the 
Dutch Arthritis Impact Measurement Scale (Dutch AIMS-2-HFF) and these were 
measured one week after intervention and during the follow-up period of 12 months. 

Results 

21 wrists in  21 patients were included by 11 general practitioners. The TCA-group 
had better results for short-term outcomes treatment response (78 % vs 25%; 
p=0.015), perceived improvement (78% vs 33%; p=0.047) and severity of pain (4.27 
vs 1.33; p= 0.031) but not for the Dutch-AIMS-HFF (2.71 vs 1.92; p=0.112) . 
Absolute risk reduction for the main outcome short-term treatment response was 0.55 
(95% CI: 0.34, 0.76) with a number needed to treat of 2 {95% CI: 1, 3}. In the cohort 
of steroid responders (n=12) the beneficial effect of steroid injections were sustained 
during the follow-up of 12 months regarding the severity of pain (p=0.67) and scores 
of Dutch AIMS-2-HFF (p=0.36), but not for the patient perceived improvement 
(p=0.02). No adverse events were observed during the 12 months of follow-up. 

Conclusions 

One or two local injections of 1 ml triamcinolonacetonide 10 mg/ml provided by 
general practitioners leads in the short term to symptomatic improvement in 
participants with de Quervain’s tenosynovitis when compared to placebo. The short 
term beneficial effects of steroid injections for symptoms were maintained during the 
follow-up after 12 months. 
Trial registration: Current Controlled Trials ISRCTN53171398 
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Background 

De Quervain's tenosynovitis is a disorder that is characterized by pain, tenderness, and 
swelling over the thumb side of the wrist at the radial styloid process, especially with 
sideward movements of the wrist and often leads to impairment of thumb function. It 
is caused by impaired gliding of the tendons of the abductor pollicis longus (APL) and 
extensor pollicis brevis (EPB) muscles1. These two tendons have almost the same 
function: the movement of the thumb away from the hand in the plane of the hand. 
The impaired gliding is most probably caused by thickening of the extensor 
retinaculum (the thickened part of the general tendon sheath that holds the tendons of 
the extensor muscles in place) of the wrist. 
Fritz de Quervain, a Swiss physician, is given credit for first describing this condition 
with a report of five cases in 1895 and eight additional cases in 19122 3. Although the 
term stenosing tenosynovitis is frequently used, pathophysiology of de Quervain's 
disease does not involve inflammation. On histopathological examination 
degenerative changes such as myxoid degeneration, fibrocartilagenous metaplasia and 
deposition of mucopolysaccharide are seen4. Most probably pain is elicited by 
mechanical impingement between the tendon and it's narrowed fibro-osseous canal 
resulting in stimulation of nociceptors. 
The diagnosis is made by history and physical examination. Symptoms consist of pain 
or tenderness at the radial styloid sometimes radiating to the thumb, forearm or 
shoulder and on physical examination there might be swelling at the radial styloid 
with tenderness and crepitations on palpation. Finkelstein's test (deviating the wrist to 
the ulnar side, while grasping the thumb, results in pain) is in typical cases positive. A 
positive Finkelstein's test has a between observer repeatability (k) of 0.795. There is 
no golden diagnostic confirmatory test for de Quervain's tenosynovitis. In the 
literature a variety of terminology (e.g. tendinitis, peritendinitis, tenosynovitis, 
tendovaginitis) and  case-definitions are used for this condition. In 1998 and 2001 
efforts have been made to construct reliable classifications and case-definitions for 
soft-tissue rheumatic disorders of the upper limb, including de Quervain's 
tenosynovitis6 7. 
In a large community based study from the United Kingdom, the prevalence of de 
Quervain's tenosynovitis was 0,5% for men and 1,3% for women8. It was associated 
with considerable impact on daily activities and health seeking behaviour. The 
prevalence and incidence of patients with de Quervain’s tenosynovitis in primary care 
are not known. 
De Quervain's tenosynovitis can be treated by operative and non-operative treatment. 
Operative therapy (slitting or removing a strip of the tendon sheet) has been reported 
to be effective with a 91% cure rate in non-controlled studies, but is more invasive 
and associated with higher costs and the possibility of surgical complications9.  
The effectiveness of injection therapy is often attributed to anti-inflammatory effects 
of corticosteroids but the exact mechanism of action remains unclear. In a systematic 
review of effectiveness of corticosteroid injection for de Quervain's tenosynovitis 
including seven observational studies with including a total of 459 wrists, 83% of the 
226 wrists that received injection alone were cured, 61% of the 101 wrists that 
received injection and splint immobilization were cured and only 14% of those who 
received splinting alone were cured10.  
Only one controlled clinical trial was found assessing the effectiveness of local 
corticosteroid for de Quervain’s tenosynovitis11. In this study by Avci local 
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corticosteroid injection was compared to thumb spica splinting in pregnant or 
lactating women and the main outcome measure was complete relief of symptoms. 
All patients (n=9) in the steroid group and none in the thumb spica group (n=9) had 
complete relief of symptoms one to six days after injection. 
Other conservative treatment modalities, such as heat, cold, diathermy, strapping, 
splints, rest, massage, counterirritants and medications were found not to be 
effective1. 
The lack of high quality controlled trials and data regarding effectiveness of local 
corticosteroid injections provided by general practitioners prompted us to design a 
randomised, placebo controlled trial in primary care to evaluate effectiveness of local 
steroid injections for de Quervain’s tenosynovitis. 
 

Methods 

This trial is part of a larger study called the Groningen Hand and Wrist Injection 
Therapy Trial (HAWITT) in which efficacy, safety and feasibility of  corticosteroid 
injections for carpal tunnel syndrome, de Quervain’s tenosynovitis and trigger finger 
in general practice were assessed. In this report the results for de Quervain’s 
tenosynovitis are described. 
Approval for the HAWITT-study was given by the medical ethics committee of the 
University Medical Center Groningen (METc 2002/020c).  
 

Setting 

Patients were recruited from the practices of 11 general practitioners in the northern 
part of the Netherlands.  
 

Patient recruitment, in- and exclusion criteria 

Patients presenting to the  participating general practitioners with a clinical diagnosis 
of de Quervain’s tenosynovitis were recruited in the period of  2003-2005. A clinical 
diagnosis of de Quervain’s tenosynovitis was defined as pain or tenderness at the 
radial styloid combined with either a positive Finkelsteins test or crepitations on 
palpation at the radial styloid.  
Exclusion criteria were being of minor age (<18), presence of an absolute 
contraindication for corticosteroid injection, prior treatment in the last six months 
with steroid injection and/ or surgery at the same anatomical location, possible 
traumatic or neoplastic origin of symptoms, inability to fill in follow-up forms or 
absence of self determination in the participating patient. After written informed 
consent was obtained by the patient’s general practitioner, baseline data were 
collected and patients were randomised to either steroid or saline injection. 
 

Intervention and injection technique  

Participants received one or two local injections with either 1 ml 
triamcinolonacetonide 10 mg/ml (experimental intervention) or 1 ml NaCl 0.9% 
(control intervention). One millilitre of the trial medication was deposed after 
inserting the needle along the line of the tendon, just proximal or distal to the styloid, 
at the site of maximum tenderness.  
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All general practitioners involved in the study were offered a two-hour course on the 
technique of injection therapy, using an arm phantom for instruction. 
 

Randomisation and allocation concealment 

Randomisation was realized using an electronic online randomisation tool developed 
by G. Urbaniak (www.randomizer.org, accessed on 22.12.2002). Block randomisation 
was performed by creating 5 sets of blocks of 10 random numbers. Even numbers 
corresponded with active trial medication and uneven numbers with placebo to ensure 
equal numbers of allocation to active and placebo treatment. Treatment allocation was 
written on a paper and enclosed in an opaque and sealed envelope. After inclusion of 
a patient a pharmacy assistant at a remote location who was not involved in the study 
drew an envelope and sent the allocated trial medication to the injecting general 
practitioner. 
 

Study design, blinding and bail-out treatment  

Every patient with a clinical diagnosis of de Quervain’s tenosynovitis presenting to 
one of the participating general practitioners was asked to participate in the trial. After 
applying inclusion and exclusion criteria assessment of baseline clinical 
characteristics took place by the patient’s own general practitioner, who also 
performed the blinded assessment of the short-term follow-up two weeks after the 
intervention. In order to guarantee blinding of short-term outcome assessment (after 
randomisation) the trial medication was injected one week after inclusion by an other 
independent general practitioner. If the result of the first injection was not satisfactory 
in the participants opinion, the participants were given a second injection by the other 
independent general practitioner one week later. Two weeks after the injections with 
the trial medication the participants were instructed to return to their own general 
practitioner for assessment of short-term outcomes. Because a placebo look-alike of 
the triamcinolonacetonide injection suspension could not be manufactured, blinding 
was realised by applying the injection while the participant was blindfolded. 
 

Bail-out treatment 

If  during short term outcome assessment the response to the blinded injection(s) was 
insufficient according to agreement between the patient and general practitioner 
blinding was discontinued and the trial centre was asked whether injected trial 
medication consisted the active substance (TCA) or control treatment (NaCl). 
Participants who were randomized to TCA with no response to blinded injections 
were referred to secondary care for operative treatment and not included in the long-
term analysis.  
In case of insufficient response after injection of NaCl, one or two additional 
injections with TCA (bail-out treatment) with weekly intervals were given without 
blinding. In case of insufficient response to one or two bailout injections, participants 
were referred to secondary care for operative treatment and not included in the long-
term follow-up analysis. Introducing bail-out treatment for non-responders to NaCl 
was required, as the medical ethics committee considered it to be unethical to leave 
patients, who received placebo treatment with no improvement in symptoms after 
intervention, untreated. 
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Outcomes measurements 

During short term assessment primary outcome measurements were recorded. 
1. direct treatment response (based on consensus between physician and participant), 
one week after injection treatment:  

0 = no response 
1 = partial response, but not satisfactory, warranting further treatment 
2 = partial response, satisfactory, not warranting further treatment 
3 = complete resolution of symptoms and signs 

 
2. severity of pain at the radial styloid during the week prior to measurement using a 
numerical rating scale: 0 = no pain; 10 = severe pain 
 
3. Functional status was recorded by using the sub items hand and finger function of 
the Dutch version of the second version of the Arthritis Impact Measurement Scale 
(DUTCH AIMS-2-HFF)12.  
 
4. improvement as perceived by participant, using a 5-point ordinal scale: 

–2 = much worse 
–1 = worse 
  0 = not better/ not worse 
+1 = better 
+2 = much better 

 
Secondary outcome was: 
The occurrence of adverse events (quantitative and qualitative) at short term 
assessment  
 
Follow up measurements were performed by sending questionnaires to participating 
patients 1, 3, 6 and 12 months after the last injection and consisted of the same 
primary outcome measures as during short term assessment except for direct 
treatment response. 
 

Sample size and data analysis 

Calculations of sample size were based on a two-sided alpha of 0.05, a statistical 
power of 0.90. The proportion of patients treated with steroid injection with 
satisfactory response or complete resolution after two injections was expected to be at 
least 70 %, extrapolated from prior prospective studies. Adequate treatment response 
to placebo treatment was expected to be 20 %. Based on these calculations we aimed 
to recruit 25 patients for each treatment group. An intention tot treat analysis was 
used. 
For continuous data the student T-test was used if the distribution was normal and 
Mann-Witney U test if there was not a normal distribution. For categorical data 
Fisher’s exact test was used. Friedmann’s test was used to compare observations 

repeated on the same subjects and to test if the distributions are the same across 

repeated measures if a non-normal distribution of outcome data was suspected. 

Significance was accepted at a probability value of < 0.05. To calculate the number to 
treat the formula NNT = 1/ARR was used,  where ARR (Absolute Risk Reduction) = 
CER (Control  Group Event Rate) - EER (Experimental Group Event Rate). Missing 
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values were imputated using the expectation maximation score. Data were analysed 
using the statistical software SPSS version 14 (SPSS Inc Chicago, Illinois, USA). 
 

Results 

Inclusion of participants and baseline characteristics 

During the inclusion period of  2 years (January 2003 to January 2005) 21 participants 
who fulfilled inclusion criteria were recruited by 11 general practitioners of the 
HAWITT-trial. At baseline assessment the two intervention-groups were found to be 
comparable regarding potentially prognostic indicators and differed only in male to 
female ratio (table 1). After randomisation 9 patients were allocated to TCA and 12 to 
NaCl (figure 1).   
 

Short-term efficacy 

In table 2 and figure 2 the results of outcomes one week after the last injection are 
displayed. The TCA-group showed better outcomes than NaCl-group for the direct 
treatment response (p=0.02), severity of local pain (1.3 {95% CI: 0.3, 2.9} vs 4.3 
{95% CI: 2.3, 6.3}; p= 0.03) and the perceived improvement (p=0.047) but not for 
total scores of Dutch AIMS-2 sub items hand- and finger function (1.9 {95% CI: 0.7, 
3.2} vs  2.7 {95% CI: 1.9, 3.6}; p=0.11). Using direct treatment response as the main 
outcome measure absolute risk reduction was 0.55 (95% CI: 0.34, 0.76) with a 
number needed to treat of 2 {95% CI: 1, 3}. 
 

Long-term efficacy 

In table 3 and figures 3, 4 and 5 the results for long-term outcomes are displayed. 
Since non-responders to NaCl required subsequent bail-out injections with TCA and 
non-responders to TCA-injections (blinded or bail-out) were referred to secondary 
care for operative treatment, we present the long term results as a cohort study of 
patients that had responded to treatment with TCA.  
In the NaCl-group three non-responders to NaCl dropped out because they declined 
further participation in the study. They did not receive bail-out  TCA-injections and 
were not included in the long term analysis.  
The treatment effects of local injections were upheld in the cohort of participants that 
responded to TCA injections (n=12) during the follow-up period of twelve months for 
the outcomes severity of pain (p=0.67) and Dutch AIMS-HFF score (p=0.36), but not 
for patient perceived improvement (p=0.02). 
 

Side-effects and serious adverse events 

No serious adverse events such as tendon ruptures or deep skin infections were 
observed. The most frequent reported minor side effects were hot flushes (n=2) and 
steroid-flare (n=6). 
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Discussion  

Our study indicates that one or two local injections with 1 ml of 
triamcinolonacetonide 10 mg/ml provided by general practitioners leads to 
improvement of symptoms one week after injection when compared to placebo 
injections. The effect size was considerable with a number to treat of two. 
The effects of steroid injections on functional status of the hand and wrist were less 
impressive in this study. The evidence emerging from this study for long term 
effectiveness up to one year is less strong than for short term effectiveness, since we 
were only able to present long term data for the cohort of steroid responders and short 
term beneficial effects were only maintained during follow-up for the severity of pain 
and the score for the Dutch AIMS-2 sub items hand and finger function and not for 
patient perceived improvement. We observed only a few minor side-effects. 
Unfortunately we were not able to recruit as many participants as we planned. 
According to the sample-size calculation, inclusion of 50 participants was required, 
while we were only able to include 21 patients. Difficulties with recruitment of 
patients for scientific studies in general practice, especially when incident cases are 
required, is an acknowledged problem and this phenomenon is known as Lasagna’s 
law13. Since data on incidence of de Quervain’s tenosynovitis in primary care in the 
Netherlands were not available, it was difficult for us to predict before starting the 
study whether we would be able to recruit enough participants. 
If we compare our study to the only other controlled study available so far (Avci et 
al.) assessing effectiveness of corticosteroid injections for de Quervain’s tenosynovitis 
the following strong points can be noted: inclusion was not restricted to pregnant or 
lactating women, we used rigorous procedures for allocation concealment and 
randomisation, participants and outcome assessors were blinded, we used multiple 
and clearly defined outcome-measures, long term sustainability of effectiveness was 
also assessed and our study is the first study using a primary care study population.  
The finding of a success-rate of 78% of steroid injections is consistent with the data 
provided by the systemic review of non-controlled studies by Richie (83%), but lower 
than in the controlled trial by Avci et al. (100%)10 11. A possible explanation for this 
difference could be that the risk of bias is probably smaller in our study, since we 
used more rigorous procedures for allocation concealment and randomisation and 
participants and outcome assessors were blinded. Bias due to inadequate allocation 
concealment and randomisation is known to result in overestimation of treatment 
effects14. 
We found poorer outcomes for functional status at short term assessment using the 
Dutch AIMS2-HFF measurement tool, which contrasted in relation to the better 
outcomes for treatment response, severity of pain and patient perceived improvement. 
This could be explained by the finding by Spies-Dorgelo et al that the AIMS-2-HFF 
had poor measurement properties regarding reliability and responsiveness in a cohort 
of participants with hand and wrist complaints in general practice15. Maybe the 
AIMS-2-HFF is not an adequate outcome-tool to assess functional limitations caused 
by hand an wrist disorders in primary care and to evaluate treatment effects. 
Our study indicates that local injection therapy with corticosteroids for de Quervain’s 
tenosynovitis provided by a primary care provider is an effective alternative to 
surgical therapy and we suggest that initial treatment should be injection therapy with 
1-2 local injections with corticosteroids and in case of insufficient response or 
recurrence the patient should be referred for surgical treatment. 
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Conclusions  

One or two local injections of 1 ml triamcinolonacetonide 10 mg/ml is an effective 
method of treatment provided by general practitioners for de Quervain’s tenosynovitis 
with respect to short term outcomes when compared to placebo injection. The short 
term effects were maintained for most of the outcome measures during the follow-up 
period of 12 months, but this was based on outcomes of the cohort of steroid 
responders and thus long term effectiveness is less clear. 
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Figures 

 
Figure 1  - flowchart : flow of patients 
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Figure 2  - Immediate treatment response one week after injection 

 

 
 
Figure 3  - Severity of pain during follow-up of 12 months 
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Figure 4  - Dutch AIMS-2-HFF scores during follow-up of 12 months 

 

Figure 5  - Participant’s perceived improvement during follow-up of 12 months 
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Tables 

Table 1  - Baseline characteristics of participants with de Quervain’s tenosynovitis 

 NaCl (n=12) TCA(n=9) 

mean age (SD) 52.3 (12.6) 51.2 (20.2) 

sex (female/male)
* 10/12 3/9 

median (min, max) duration of symptoms (weeks) 8 (2, 50) 5 (3, 24) 

affected side (right/ left) 8/3 4/5 

dexterity (right/ left) 11/0 7/2 

Median (min, max)  Dutch AIMS-HFF score 2.6 (1.0, 3.6) 2.4 (1.0, 4.5) 

Median (min, max) severity of pain 7 (4, 10) 7 (2, 8) 

* p value = 0.32 (Fisher’s Exact test) 

SD= standard deviation 
NaCl= NaCl 0.9% (saline) 

TCA = triamcinolonacetonide 10 mg/ml 

 
 

Table 2  - Short term results of 1-2 local injections for de Quervain’s tenosynovitis (1-2 weeks after 

injection) 

  NaCl (n=12) TCA (n=9) p 

direct treatment response no response 8 2  

 partial response, not 
satisfactory 

1 0  

 partial response, 
satisfactory 

2 1  

 complete resolution 
of symptoms 

1 6  

    0.015* 

mean severity of pain in the 

past week (95% CI) 

 4.3 (2.3-6.3) 1.3 (0.3-2.9)  

 mean rank 13.1 7.4 0.031
§
 

mean Dutch AIMS-2-HFF 

(95% CI) 

 2.7 (1.9-3.6) 1.9 (0.7-3.2)  

 mean rank 12.4 8.2 0.112
§
 

patient perceived 

improvement 

much worse 0 0  

 worse 2 0  
 not better not worse 6 2  

 better 1 1  
 much better 3 6  
    0.047* 
*Chi-Square test for linear trend 
§Mann-Whitney U test 

NaCl= NaCl 0.9% (saline) 

TCA = triamcinolonacetonide 10 mg/ml 
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Table 3  - Long term results of TCA-responders (n=12) after 1-2 TCA-injections during follow-up of 

12 months 

 Follow-up period 

 1 month 3 months 6 months 12 months p-value
*
 

mean severity 

of pain (SD) 

1.28 (1.81) 1.56 (1.81) 2.04 (2.35) 2.03 (2.37) 0.67 

mean score 

Dutch AIMS-

2-HFF (SD) 

1.24 (0.33) 1.34 (0.32) 1.69 (1.00) 1.89 (1.17) 0.36 

mean 

perceived 

improvement 

(SD) 

1.42 (0.89) 1.59 (0.60) 1.25 (0.86) 1.36 (0.86) 0.02 

*
Friedman test 

SD = standard deviation 

TCA = triamcinolonacetonide 10 mg/ml 
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Abstract 

Objectives 

To assess indices of reliability, responsiveness and interpretability of a Dutch 
translation of the Boston Carpal Tunnel Questionnaire (BCTQ). 

Methods 

The BCTQ is a validated instrument for assessing symptom severity and functional 
status in carpal tunnel syndrome. We translated the BCTQ into Dutch and investigated 
the psychometric properties internal consistency, responsiveness and floor and ceiling 
effects, using data from a randomized controlled trial that assessed effectiveness of 
local corticosteroid injections for carpal tunnel syndrome in primary care. 

Results 

Internal consistency was demonstrated by a Cronbach’s alpha of 0.86 (95% CI: 0.81-
0.91) for the symptom subscale and 0.92 (95% CI: 0.88-0.94) for the functional 
subscale. Responsiveness was assessed by calculating the standard error of 
measurement (SEM) and minimal important change (MIC) which were respectively 
3.15 and 0.29 for the symptom subscale and respectively 2.34 and 0.29 for the 
functional subscale of the BCTQ. 
The area under the curve of the receiver operating curve was 0.80 (95% CI: 0.67-0.92) 
for the symptom subscale and 0.70 (95% CI: 0.56-0.83) for the functional subscale 
using the outcome treatment response as reference standard. Minimal Clinically 
Important Difference (MCID) was 0.68 for the symptom subscale and 0.31 for the 
functional subscale using treatment success as an external criterion and respectively 
0.50 and 0.05 using patient perceived improvement as an external criterion. No 
significant floor or ceiling effects were observed. 

Conclusions 

The Dutch BCTQ has appropriate internal consistency, is responsive and showed no 
floor or ceiling effects. Minimal Important Clinical Difference (MCID) ranged from 
0.50 to 0.68 for the BCTQ-SSS and from 0.05 to 0.31 for the BCTQ-FSS. Therefore it 
is a valid and reliable tool for assessment of symptom severity and functional status in 
participants with carpal tunnel syndrome. 
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Introduction 

Carpal tunnel syndrome (CTS) is a condition caused by compression of the median 
nerve in the wrist. It leads to, mostly nocturnal, numbness and paresthesia of the hand 
and fingers. Often it is also associated with pain in the hand and wrist, sometimes 
even radiating to more proximal areas of the arm. The prevalence of CTS in the 
general population has been estimated to be 3-9%. Symptoms may lead to impaired 
function of the wrist and hand and thus cause significant costs due to absence from 
work. CTS can be treated by local corticosteroid injection or splinting or surgical 
decompression. 
There is no reference standard for the diagnosis of CTS and in consensus statements 
and practice guidelines it is advised to establish the diagnosis using a combination of 
symptoms, signs and results of electrodiagnostic studies. 
In CTS-research outcome measures from a wide range of domains, such as patient 
reported symptom severity and functional disability scores, results of clinical tests 
assessing sensibility and motor function, results of electrodiagnostic studies and time 
taken to return to work are used. This diversity reflects the impact of CTS on various 
aspects of health, but may also reflect a  lack of consensus among clinicians and 
researchers regarding the outcome measures that are most valid and relevant in the 
assessment of effectiveness of interventions for CTS. Therefore a standardized set of 
outcome measures for assessment  of CTS would be welcome1. 
Patient Reported Outcomes (PRO) are increasingly regarded as a critical measure in 
clinical research because they reflect the impact of disease and its treatment from the 
patient’s perspective and therefore have the potential to facilitate patient involvement 
in treatment decision-making2. Criteria that are thought to be important when 
selecting PRO-measures are appropriateness, reliability (test-retest reliability, internal 
consistency), validity, responsiveness, interpretability, floor and ceiling effects, 
acceptability and feasibility3. In the past few years an increasing number of systematic 
reviews of health-related quality of life questionnaires have been published and 
quality criteria for measurement properties of health status questionnaires using PRO-
measures were proposed4. 
The psychometric properties of several patient-reported generic questionnaires that 
have been used in patients with CTS (Disability of Arm, Hand and Shoulder 
Questionnaire, Patient Evaluation Measure and Michigan Hand Outcomes 
Questionnaire) and disease-specific questionnaires (Historical Objective scale and 
Boston Carpal Tunnel Questionnaire) have been described5 6.  
The Boston Carpal Tunnel Questionnaire (BCTQ), also known as Brigham and 
Women’s Hospital Carpal Tunnel Questionnaire and Boston Questionnaire was 
developed by Levine et al. for assessment of severity of symptoms and functional 
status in patients with carpal tunnel syndrome7. De Carvalho Leite et al. performed a 
systematic review of psychometric properties of the BCTQ and concluded that it is a 
valid, reliable, responsive and acceptable instrument for assessing outcomes in CTS8. 
The BCTQ has been translated, culturally adapted and evaluated for use in Hong 
Kong Chinese, Japanese, Portuguese, Spanish, Swedish, Thai and Turkish speaking 
populations (appendix 1)9-14. Recently, results were published on the reproducibility 
and responsiveness of a Dutch version of the symptom severity subscale of the BCTQ 
for a primary care population with hand and wrist complaints, and found to be 
adequate15.  
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Since these data were not yet available when we started our study, we also translated 
the BCTQ into Dutch with the help of a native speaker. The questionnaire was used in 
a randomized controlled trial investigating the effectiveness of local corticosteroid 
injections for the treatment of CTS in general practice (HAWITT-trial, trial 
registration number: ISRCTN 53171398). We subsequently investigated aspects of 
validity, reliability and responsiveness of this Dutch translation of the Boston Carpal 
Tunnel Questionnaire. 

Methods 

Study population 

The Groningen Hand and Wrist Injection Therapy (HAWITT) trial investigated 
efficacy and safety of local corticosteroid injections  carpal tunnel syndrome in 
general practice. In this double-blind, placebo-controlled randomised trial participants 
were treated with injection of either 1 ml of triamcinolonacetonide 10 mg/ml or 1 ml 
0,9% NaCl. Outcomes were assessed at two weeks, one month, three months, six 
months and twelve months after injection. Patients presenting to participating general 
practitioners in the northern part of the Netherlands with symptoms and signs 
suggestive of carpal tunnel syndrome were eligible for inclusion. Exclusion criteria 
were thenar atrophy, being less than 18 years of age, presence of contraindications for 
corticosteroid injection, prior treatment for CTS in the last six months with steroid 
injection or surgery, traumatic or neoplastic origin of symptoms, inability to fill in 
follow-up questionnaires, or absence of self-determination in the participant. The 
symptom severity and functional status scales of the Boston Carpal Tunnel 
Questionnaire, short-term treatment response to injection and improvement in 
symptoms as perceived by participants were used as primary outcome measures. We 
used baseline and post-intervention (2 weeks after injection) data of all 69 participants 
with carpal tunnel syndrome enrolled in the trial during the recruitment period of 33 
months (February 2003 to October 2005) to validate our Dutch translation of the 
Boston Carpal Tunnel Questionnaire. 
 

Outcome measures 

Boston Carpal Tunnel Questionnaire 

The BCTQ is a disease-specific questionnaire of self-reported symptom severity and 
functional status and has been developed specifically for patients with CTS. The six 
domains that are covered are pain, paresthesia, numbness, weakness, nocturnal 
symptoms and overall functional status of the hand and wrist. 
The questionnaire is divided into two parts: the symptom severity scale and the 
functional status scale. The symptom severity scale has 11 items, the functional status 
scale 8 items and both use a 5-point rating scale. The sum of individual item scores is 
divided by the number of items for each of the two scales and higher scores indicate 
more severe symptoms and greater disability. The final score of each of the two 
subscales may range from 1 to 5.  
 

Treatment response 

The outcome treatment response was measured using a 4-point numeric rating scale, 
based on consensus between treating general practitioner and participant: 0 = no 
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response, warranting further treatment; 1 = partial not satisfactory response, 
warranting further treatment; 2 = partial satisfactory response, not warranting further 
treatment; 3 = complete resolution of symptoms, not warranting further treatment. 

Patient perceived improvement 

Improvement after treatment as perceived by participants was recorded by using a  
5-point transition scale: -2 = much worse; -1 = worse;  0 = not better, not worse; 1 = 
better; 2 = much better. 

Analysis 

Internal consistency of the two subscales of the BCTQ was determined by using the 
baseline data of all participants of the HAWITT trial and calculating Cronbach’s 
alpha for the symptom and functional subscale. A Cronbach’s alpha between 0.70 and 
0.95 is regarded as appropriate. 
Floor and ceiling effects of the symptom and functional subscale were investigated by 
calculating the percentages of respondents who achieved the lowest or highest 
possible scores on both scales at baseline. If more than 15% of participants achieved 
the lowest or highest possible scores, floor and ceiling effects were considered to be 
present. 
Effect-size and effect size for difference for both subscales were derived from mean 
change scores of the outcome treatment response. 
To determine indices of responsiveness of the symptom and functional subscale of the 
BCTQ the pre-intervention and post-intervention (two weeks after the last injection) 
outcomes for treatment response of participants of the HAWITT-trial were used. We 
first calculated the Standard Error of Measurement (SEM), which is a measure of 
responsiveness, when defined as the ability to detect change in general. The SEM was 
calculated using the formula: SDscale*!(1-Crohnbach’s alpha). Thereafter, the 
Minimally Important Change (MIC) was calculated by dividing the SEM by the 
number of scale items. The MIC is another measure of responsiveness, when defined 
as the ability to detect change in general.  
The area under the Receiver Operating characteristics Curve (ROC) was generated for 
changes scores of the symptom and functional subscale using treatment response and 
patient perceived improvement as external criteria. The Area Under the receiver 
operating characteristics Curve (AUC) is considered to be a measure of 
responsiveness, when defined as the ability to discriminate between patients with and 
without treatment response (or with and without perceived improvement)16. An AUC 
of 0.70 is considered to be an adequate outcome for responsiveness. 
Finally, cut-off points for changes on both scales of the BCTQ showing optimal 
combinations of sensitivity and specificity were determined, which can be considered 
as estimates of Minimal Clinically Important Difference (MCID, a measure of 
responsiveness, defined as the ability to detect clinically important change) using the 
Youden-method17. Jaeschke et al. have defined MCID as the smallest difference in a 
score in a domain of interest that patients perceive as beneficial and that would 
mandate, in the absence of side-effects and a change in the patient's management18. To 
calculate values for MCID the outcomes treatment response and patient perceived 
improvement were used as two different external anchors. 
Missing values were imputed based on the available follow-up scores using the EM 
algorithm, assuming that missing data occurred completely at random (MCAR)19.  
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Results 

Cronbach’s alpha was 0.86 (95% CI: 0.81-0.91) for the symptom subscale and 
0.92 (95% CI: 0.88-0.94) for the functional subscale and did not improve by deletion 
of single items on any of the two scales.  
No significant floor or ceiling effects were observed, since for the symptom subscale 
only 1,5 % of participants had the highest score and 1,5 % the lowest score and for the 
functional subscale 9.1 % had the highest score and 3.0 % the lowest score.  
Mean change score for the symptom subscale between baseline and short-term 
assessment was 0.92 (95% CI: 0.68-1.17), the effect size 1.18 and the effect size for 
difference 0.81. Mean change score between baseline and short-term assessment for 
the functional subscale was 0.58 (95% CI: 0.28-0.87), the effect size 0.65 and the 
effect size for difference 0.57. 
The SEM was 3.15 and the MIC 0.29 for the symptom subscale. For the functional 
subscale  the SEM was 2.34 and the MIC was found to be 0.29. 
When treatment success was used as an external criterion the area under the curve of 
the ROC-curve was 0.80 (95% CI: 0.67-0.92) for the symptom subscale and  
0.70 (95% CI: 0.56-0.83) for the functional subscale (figure 1a). When patient 
perceived improvement was used as an external criterion the area under the curve of 
the ROC-curve was 0.76 (95% CI: 0.67-0.92) for the symptom subscale and 0.70 
(95% CI: 0.56-0.83) for the functional subscale (figure 1b). When treatment success 
was used as an external anchor the MCID was found to be 0.68 for the symptom 
subscale and when perceived improvement was used as an external anchor  the MCID 
was 0.50. For the functional subscale the MCID was 0.31 when treatment success was 
used as an external anchor and 0.05 when perceived improvement was used as an 
external anchor.  

Discussion 

Our results indicate good internal consistency and adequate responsiveness for our 
Dutch translation of the Boston Carpal Tunnel Questionnaire in participants with a 
clinical diagnosis of CTS who were treated with injections in the setting of general 
practice. We did not observe any floor and ceiling effects for both subscales of the 
BCTQ. Responsiveness was studied by us using both distribution-based and anchor-
based methods and sensitivity to change was found to be adequate. Interpretability 
was investigated by us by determining the MCID, which ranged from 0.50 to 0.68 for 
the symptom subscale and from 0.05 to 0.31 for the functional subscale of the BCTQ, 
depending on the external anchor that was used. 
None of the previous studies assessing measurement properties of the BCTQ 
investigated all aspects of validity but it was done to varying degree and all seem to 
confirm validity regarding critical measurement properties such as reliability, 
construct validity and responsiveness of the BCTQ  in different settings (1 primary 
care, 15 secondary care), for different interventions (7 surgery, 1 corticosteroid 
injection) and for translations in different languages and cultural settings (Hong Kong 
Chinese, Japanese, Portuguese, Spanish, Swedish, Thai and Turkish) (see appendix 1). 
We found in our study a MCID for the symptom subscale of 0.50-0.68 which was 
higher than the MCID (0.23) reported Spies-Dorgelo et al. who analyzed a cohort of 
participants with wrist complaints in primary care (the score of 7-point rating scale for 
change in ability to perform daily activities was used as external criterion) and lower 
than in the study by Ozyurekoglu et al. (1.04), who included participants with CTS in 
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secondary care who where treated with corticosteroid injections in secondary care 
(treatment response to steroid injection was used as an external criterion)15 20. These 
differences in MCID may have been caused by the different anchors that were used in 
the three studies or the different populations and healthcare settings which were used 
to calculate the MCID. 
With the outcomes we found for different aspects of validity it can be concluded that 
our Dutch translation is a valid, reliable and responsive tool for measuring symptom 
severity and functional status for evaluative purposes in participants with CTS in 
Dutch speaking populations.  
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Tables 

Table 1. Clinical and demographic characteristics of study population 

  NaCl (n=33) TCA(n=36) Total (n=69) 

mean age (SD)  57.6 56,2 56.92 (30.21) 

Sex (female/male)  26/7 27/9 53/16 

mean duration of symptoms 
(weeks; P25,P75) 

 29 76 25.5 (7.8,52) 

repetitive movements of hands  10/22 15/18 25/40 

affected hand/ arm (right/ left)  21/9 18/14 39/23 

dexterity (right/ left)  32/0 31/3 63/3 

quality of symptoms: a. dull aching discomfort arm/hand 25 28 53 

 b. weakness/ clumsiness hand 22 23 45 

 c. paresthesia hand 30 35 65 

 d. nocturnal complaints 28 32 60 

 e. presence of relieving factors 25 25 50 

 f. presence of provocative factors 30 31 61 

score Katz hand diagram      

 classic 12 11 23 

 probable 19 22 41 

 unlikely 1 2 3 

mean BCTQ symptom score (SD)  2.8 3.0 2.86 (0.78) 

mean BCTQ functional score (SD)  2.3 2.5 2.42 (1.03) 

comorbidity     

 diabetes 0 1 1 

 hypothyroidism 2 2 4 

 rheumatoid arthritis 1 1 2 

 pregnancy 0 1 1 
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Figures 

Figure 1a. ROC-curve, when treatment response was used as an external criterion 

 

 

 
Figure 1b. ROC-curve, when patient perceived improvement was used as an external criterion 
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Appendix 2. Dutch version of the Boston Carpal Tunnel 

Questionnaire 

 

A. Schaal voor de ernst van de symptomen: 

 

De volgende vragen hebben betrekking om de ernst van uw klachten gedurende een 

kenmerkende dag in de afgelopen 2 weken. Graag het antwoord dat op u van 

toepassing is omcirkelen: 

 

a. Hoe ernstig is de pijn in de arm, pols of vingers ’s-nachts? 

1. ik heb ’s-nachts geen pijn in de hand, pols of vingers 

2. geringe pijn 

3. matig ernstige pijn 

4. ernstige pijn 

5. zeer ernstige pijn 

 

b. hoe vaak werd u ’s-nachts wakker ten gevolge van een pijnlijke hand, pols of 

vingers gedurende een kenmerkende nacht in de afgelopen twee weken? 

1. nooit 

2. eenmaal 

3. twee of drie keer 

4. vier of vijf keer 

5. meer als vijf keer 

 

c. hebt u wel eens een pijnlijke pols, hand of vingers overdag? 

1. ik heb nooit pijn overdag 

2. ik heb geringe pijn overdag 

3. ik heb een matig ernstige pijn overdag 

4. ik heb ernstige pijn overdag 

5. ik heb zeer ernstige pijn overdag 

 

d. hoe vaak hebt u een pijnlijke hand, pols of vingers overdag 

1. nooit 

2. een of tweemal per dag 

3. drie tot vijfmaal 

4. meer als vijfmaal 

5. de pijn is constant aanwezig 

 

e. hoe lang duurt, gemiddeld, een periode met pijn overdag 

1. ik heb overdag nooit pijn 

2. minder dan tien minuten 

3. tien tot zestig minuten 

4. meer als zestig minuten 

5. de pijn is constant overdag aanwezig    

 

f. voelt u doofheid (verminderd gevoel) in uw hand of vingers 

1. neen 

2. geringe doofheid 
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3. matig ernstige doofheid 

4. ernstige doofheid 

5. zeer ernstige doofheid 

 

g. is er sprake van een verminderde kracht in uw hand, pols of vingers 

1. geen krachtsvermindering 

2. geringe krachtsvermindering 

3. matig ernstige krachtsvermindering 

4. ernstige krachtsvermindering 

5. zeer ernstige krachtsvermindering 

 

h. voelt u wel eens tintelingen in uw hand/vingers ? 

1. geen tintelingen 

2. tintelingen in geringe mate 

3. tintelingen in matig ernstige mate 

4. tintelingen in ernstige mate 

5. tintelingen in zeer ernstige mate 

 

i. hoe ernstige is de doofheid (het verminderde gevoel) of zijn de tintelingen ’s-

nachts? 

1. ik heb geen last van doofheid of tintelingen ’s-nachts 

2. in geringe mate 

3. in matig ernstige mate 

4. in ernstige mate 

5. in zeer ernstige mate 

 

j. hoe vaak werd u ’s-nachts wakker gedurende een kenmerkende nacht in de 

afgelopen twee weken? 

1. nooit 

2. eenmaal 

3. twee of drie keer 

4. vier of vijf keer 

5. meer als vijf keer 

 

k. ondervindt u moeilijkheden om kleine voorwerpen (zoals sleutels of een pen) op te 

pakken en te gebruiken? 

1. geen moeilijkheden 

2. geringe moeilijkheden 

3. matige moeilijkheden 

4. ernstige moeilijkheden 

5. zeer ernstige moeilijkheden 
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B. Schaal voor de functionele status: 

 

De volgende vragen hebben betrekking op een kenmerkende dag gedurende de 

afgelopen twee weken. Hebt u gedurende zo een kenmerkende dag wel eens moeite 

gehad om een van de volgende bezigheden uit te voeren? Graag het antwoord dat op u 

van toepassing is omcirkelen. 

 

a. schrijven: 

1. geen moeite 

2. geringe moeite 

3. matige moeite 

4. veel moeite 

5. ik kon deze bezigheid niet uitvoeren t.g.v.  de klachten die ik in mijn pols en/of 

hand en/of vingers ondervond 

  

b. kleding dichtknopen: 

1. geen moeite 

2. geringe moeite 

3. matige moeite 

4. veel moeite 

5. ik kon deze bezigheid niet uitvoeren t.g.v.  de klachten die ik in mijn pols en/of 

hand en/of vingers  ondervond 

 

c. een boek vasthouden tijdens het lezen: 

1. geen moeite 

2. geringe moeite 

3. matige moeite 

4. veel moeite 

5. ik kon deze bezigheid niet uitvoeren t.g.v.  de klachten die ik in mijn pols en/of 

hand en/of vingers ondervond 

 

d. de hoorn van de telefoon vasthouden: 

1. geen moeite 

2. geringe moeite 

3. matige moeite 

4. veel moeite 

5. ik kon deze bezigheid niet uitvoeren t.g.v.  de klachten die ik in mijn pols en/of 

hand en/of vingers  ondervond 

 

e. (draai)deksels van conserven openen: 

1. geen moeite 

2. geringe moeite 

3. matige moeite 

4. veel moeite 

5. ik kon deze bezigheid niet uitvoeren t.g.v. de klachten die ik in mijn pols en/of 

hand en/of  vingers ondervond 

 

f. huishoudelijke activiteiten: 

1. geen moeite 

2. geringe moeite 
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3. matige moeite 

4. veel moeite  

5. ik kon deze bezigheid niet uitvoeren t.g.v.  de klachten die ik in mijn pols en/of 

hand en/of vingers  ondervond       

 

g. boodschappentassen dragen: 

1. geen moeite 

2. geringe moeite 

3. matige moeite 

4. veel moeite 

5. ik kon deze bezigheid niet uitvoeren t.g.v.  de klachten die ik in mijn pols en/of 

hand en/of vingers ondervond 

  

h. wassen en aankleden: 

1. geen moeite 

2. geringe moeite 

3. matige moeite 

4. veel moeite 

5. ik kon deze bezigheid niet uitvoeren t.g.v. de klachten die ik in mijn pols en/of 

hand ondervond 
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Introduction 

General practitioners are frequently consulted by their patients for complaints of 

hands and wrists. These complaints may be caused by specific disorders, however in 

up to a quarter of incident cases no specific diagnosis can be established. Depending 

on severity of symptoms and impact on daily functioning general practitioners can 

treat these disorders conservatively. Conservative treatment strategies consist of a 

wait and see policy (sometimes hand and wrist disorders are self-limiting), 

symptomatic treatment with analgesics, treatment with ortheses or treatment with 

local corticosteroid injections. If conservative treatment fails or symptoms are very 

severe, referral for operative treatment in secondary care may be warranted. 

In this thesis we chose to study the intervention of corticosteroid injection for the 

specific disorders carpal tunnel syndrome (CTS), trigger finger and de Quervain’s 

tenosynovitis because some evidence was available that suggested that these 

conditions are responsive to local steroid injections and that the technique of steroid 

injections can easily be learned and safely be applied by general practitioners. 

Little is known about how general practitioners actually treat hand and wrist disorders 

in daily practice. We could not find any previous controlled clinical trials that 

assessed effectiveness of steroid injections for hand and wrist disorders in general 

practice. There are reports that indicate underuse of intra-articular and periarticular 

corticosteroid injections in primary care physicians in the United Kingdom and the 

United States and this may lead to inadequate treatment of patients and over-referral 

to secondary care 
1-3

. 

The main objective of this thesis was to investigate if local steroid injections for 

carpal tunnel syndrome, trigger finger and de Quervain’s tenosynovitis applied by 

general practitioners are effective. The research methods we used to find answers to 

our research questions consisted of two systematic reviews of effectiveness of steroid 

injections for trigger finger and de Quervain’s tenosynovitis and an empiric patient-

orientated study called the Groningen and Wrist Injection Therapy Trial (HAWITT). 

The HAWITT-trial was a randomized controlled, double blinded trial that compared 

efficacy of one or two local steroid injections (1 ml of triamcinolonacetonide 10 

mg/ml) to saline injections (1 ml NaCl 0.9%) for carpal tunnel syndrome, trigger 

finger and de Quervain’s tenosynovitis carried out in 20 practices of general 

practitioners in the northern part of the Netherlands. Short term effectiveness of 

steroid injections was assessed in this trial two weeks after injection treatment and 

long term effectiveness during the follow-up period of 12 months in the open cohort 

of participants that responded to steroid injections (see methods section of chapters 3, 

4 and 5). Furthermore, the original English version of the Boston Carpal Tunnel 

Questionnaire (a patient reported outcome assessment tool for carpal tunnel 

syndrome) was translated into Dutch for use in the carpal tunnel syndrome RCT and a 

validation study of the translated version was performed. 

 

Main findings of this thesis 

Systematic reviews  

For trigger finger two poor quality randomised controlled studies in the setting of 

secondary care were found that were suitable for inclusion in a systematic review with 

in total 63 participants (Chapter 2). The results suggest that steroid injections 

combined with local anaesthetics are more effective than injections with local 
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anaesthetic alone on the short term, with a number to needed to treat to benefit one 

person (NNT) of 3. For long term effectiveness (up to four months after injection) 

data were only available from one of the studies included in the review (24 

participants) which showed a NNT of 2. No adverse effects were reported in both 

studies. 

For de Quervain’s tenosynovitis only one poor quality randomised controlled study 

in the setting of secondary care with 18 pregnant or lactating women was found that 

could be included in a systematic review (Chapter 3). In the included study injection 

of methylprednisolone combined with bupivacaine was found to be superior to thumb 

spica splinting with a NNT of 2. Long-term effectiveness was not assessed and no 

adverse events were reported.  

 

Empirical studies 

The part of the HAWITT-trial that investigated effectiveness of local corticosteroid 

injections for carpal tunnel syndrome (69 participants) showed that one or two 

steroid injections provided by general practitioners were superior to placebo injection 

for all short term outcomes with a NNT of 3 using treatment response as the main 

outcome measure (Chapter 4). In half of the cohort of steroid responders that was 

followed up for twelve months (17/35) recurrences occurred that required additional 

treatment (repeat steroid injection or referral for operative treatment). The achieved 

treatment effects in the other half of participants diminished slowly, although main 

outcomes did not return to pre-intervention levels. We therefore can conclude that 

steroid injections for CTS applied by general practitioners are effective on the short 

term but in the subsequent twelve months the achieved beneficial treatment effects are 

partly lost and half of the patients have recurrences of carpal tunnel syndrome that 

require additional treatment.  

For participants with trigger finger in the HAWITT-trial (50 participants) all short-

term outcomes were better for the group that received steroid injection when 

compared to the group that was injected with placebo (Chapter 5). For the main 

outcome treatment response a NNT of 4 was found. The beneficial effects of steroid 

injection was upheld in the group of steroid responders (n=32) during follow-up 

period of twelve months and thus 64% of participants (32/50) had still favourable 

outcomes one year after steroid injections. It can be concluded that there is sufficient 

evidence that local steroid injections provided by general practitioners are effective 

for trigger finger and that treatment effects are maintained for 12 months. However, 

the evidence for long-term effectiveness (up to twelve months) is less strong, due to 

the design our study with long term data originating from an open cohort of steroid 

responders. 

The results for the 21 participants with de Quervain’s tenosynovitis in the HAWITT-

trial showed that steroid injections were more effective than placebo injections at 

short-term assessment and the NNT was 2 (Chapter 6). Long-term data in this part of 

the HAWITT-trial were only available for the steroid responders (12 participants). 

The outcome patient perceived improvement diminished, but severity of pain and 

scores of Dutch AIMS-2-HFF did not change during the follow-up period of 12 

months, therefore the initial beneficial treatment effects were upheld during the 

follow-up period up twelve months for most outcomes. Given the small number of 

recruited participants we conclude that there is limited evidence for effectiveness of 

steroid injections for de Quervain’s tenosynovitis in general practice regarding short 

and long-term benefit. 
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Validation of the Dutch translation of the Boston Carpal Tunnel Questionnaire 

We translated the original English version of the Boston Carpal Tunnel Questionnaire 

(BCTQ) and determined separately for the symptom and functional subscales the 

psychometric indices internal consistency, responsiveness and interpretability using 

data of the participants with carpal tunnel syndrome from the HAWITT-trial (Chapter 

7). 

Internal consistency of our translation was demonstrated by a Cronbach’s alpha of 

0.86 for the symptom subscale and 0.92 for the functional subscale. The higher the 

score, the more reliable the generated scale is. Nunnaly has indicated 0.7 to be an 

acceptable reliability coefficient
4
. 

Responsiveness was assessed by calculating the standard error of measurement, which 

was 3.15 and 2.34 for the functional subscale. Another measure of responsiveness, the 

area under the curve (AUC) of the receiver operating curve (ROC), was 0.80 for the 

symptom subscale and 0.70 for the functional subscale when the main outcome 

treatment response was used as a external criterion. The AUC can be interpreted as 
the probability of correctly discriminating between improved and not improved 
participants. This area theoretically varies from 0.5 (no accuracy in discriminating 

improved from not improved patients) to 1.0 (perfect accuracy). The Minimal 

Clinically Important Difference (MCID) is defined as “the smallest difference in score 

which the patient perceives as beneficial and which would mandate, in the absence of 

troublesome side-effects and excessive cost, a change in the patient's management”
5
. 

The MCID was found to be 0.68 for the symptom subscale and 0.31 for the functional 

subscale using the outcome treatment response as an external criterion and 0.50 and 

0.05 using improvement as perceived by participants was used as an external 

criterion. Thus a decrease of 0.50-0.68 in the symptom score and a decrease of 0.05-

0.50 in the functional score of the BCTQ may indicate a clinically important change 

in a patient’s state of health or functional status. 

No significant floor or ceiling effects were observed in our Dutch translation of the 

Boston Carpal Tunnel Questionnaire. 

In conclusion our Dutch translation of the Boston Carpal Tunnel Questionnaire 

proved to be a valid and responsive tool for assessing severity of symptoms and 

functional status in patients with carpal tunnel syndrome. Furthermore we were able 

to determine the minimal clinically important difference using two different external 

anchors using data from a controlled clinical trial that assessed effectiveness of steroid 

injections for carpal tunnel syndrome in general practice.  

 

Implications of findings of this thesis for daily clinical practice 

The findings of the systematic reviews of effectiveness of corticosteroid injections for 

trigger finger in adults and for de Quervain’s tenosynovitis may have limited 

applicability in daily clinical practice since the number of included studies and 

participants were limited and the methodological quality of included studies was poor. 

Furthermore the studies included were conducted in the setting of secondary 

(hospital) care. The only study analyzed in the systematic review of effectiveness of 

corticosteroid injections for de Quervain’s tenosynovitis included only pregnant and 

lactating women. Thus participants originated from a highly selected population and 

generizability to daily practice in general practice may be limited. Also the number of 
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participants included in the two reviews was too small to draw any conclusions 

regarding safety of steroid injections for trigger finger and de Quervain’s 

tenosynovitis. 

 

In the Netherlands in 25% patients with carpal tunnel syndrome are referred to 

neurologists for further evaluation and treatment, which suggests that the remaining 

75% are managed conservatively by general practitioners
6
. Conservative treatment 

options consist of a wait and see strategy, oral analgesics, splinting and steroid 

injections. Dutch guidelines advise to first treat patients with CTS conservatively in 

primary care and to refer to secondary care if conservative treatment is not successful 

and symptoms persist
7
. It is advised to make he diagnosis of CTS by using a 

combination of medical history and nerve conduction test
7
. The findings of our CTS 

RCT (Chapter 4) suggests that general practitioners can identify patients reliably since 

96% of hand diagram ratings were rated as classic or probable CTS. A positive 

response to steroid injection could be used to confirm the diagnosis of CTS, although 

this is not supported by empirical evidence. The technique of steroid injection into the 

carpal tunnel is relatively easy to learn and injection treatment is safe and cheap. The 

results from the CTS RCT indicate that 4 patients have to be treated with steroid 

injection to achieve short term (2 weeks after injection) treatment success in one 

patient and that in half of the patients in the year following injections recurrences can 

be expected. Therefore we would advise to treat patients in primary care diagnosed 

with CTS with 1-2 injections of corticosteroids. In case of no response or recurrence 

after injection treatment referral to secondary care for operative treatment may be 

indicated.  

For trigger finger and de Quervain’s tenosynovitis it is not known how current 

management in primary care is and which proportion of patients is referred to 

secondary care for treatment.  The findings of this thesis indicate that local injections 

with steroids are effective and safe. Recurrences may occur in half of the treated 

patients with trigger finger and these can be treated with repeated injections. Since 

steroid injections are easy to learn, safe and cheap it is advised that steroid injections 

should be tried first before referring patients to secondary care for operative 

treatment. 

For the Dutch translation of the Boston Carpal Tunnel Questionnaire we were able to 

establish aspects of validity (reliability and responsiveness) in this thesis, which 

showed to be appropriate. Therefore our translation could be used as a patient 

reported outcome measure for interventions to treat carpal tunnel syndrome in Dutch 

speaking populations. We were also able to calculate the Minimal Clinically 

Important Difference (MCID) using two external anchors based on data from the CTS 

RCT (Chapter 4). The MCID we determined could be used to assess effectiveness of 

injection therapy for carpal tunnel syndrome in general practice for individual patients 

as well as for research purposes. 

 

Strengths and limitations of this thesis 

Important strengths of this thesis were that the two systematic reviews were 

conducted according to the guidelines of the Cochrane collaboration, the three 

randomised controlled trials were well-designed and that the research questions were 

practical and relevant to the general practitioner who is consulted by patients with 

carpal tunnel syndrome, trigger finger and de Quervain’s tenosynovitis. 
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Systematic reviews provide the highest level of evidence regarding effectiveness of 

healthcare interventions. Systematic reviews conducted by the Cochrane 

Collaboration are known to have more methodological rigor and  to be more 

transparent than non-Cochrane systematic reviews
8 9

. 

The randomized controlled trials described in this thesis had a pragmatic design with 

participants being recruited, treated and evaluated by practising general practitioners. 

Pragmatic trial designs have the advantage that they investigate effectiveness of 

interventions in real life situations in everyday clinical practice therefore maximizing 

generizability of results
10 11

. Baseline clinical characteristics of participants in the 

three RCT’s suggest that the population studied is representative for patients 

presenting with carpal tunnel syndrome, trigger finger and de Quervain’s 

tenosynovitis in general practice. The experimental intervention (one or two local 

injections with 1 ml of triamcinolonacetonide 10 mg/ml) was applied in the offices of 

participating general practitioners during regular consultation hours and appears 

feasible for use in daily clinical practice by general practitioners. Only a few minor 

side effects such as steroid flare, hot flushes, vasovagal reactions and menstrual 

irregularities were observed in the RCT’s. Injection treatment was acceptable to the 

participants that were included in the RCT’s. When available, validated and relevant 

patient reported outcome measures were used (e.g. Dutch AIMS-2 sub items hand and 

finger function, Boston Carpal Tunnel Questionnaire). 

Risk of bias in the randomized controlled trials was reduced as much as possible by 

applying appropriate allocation concealment and randomisation procedures and by 

blinding participants and outcome assessors. Concerning the methods for reporting 

the results of the HAWITT-trial guidelines from the CONSORT-statement were 

followed to ensure adequate quality of reporting and transparency
12

. 

 

However, several limitations of findings in this thesis should be acknowledged. In the 

two systematic reviews only a very limited number of studies with a limited number 

of participants was found for inclusion. Moreover the included studies were of poor 

methodological quality. Therefore the conclusions drawn from the systematic reviews 

may have to be interpreted with some caution. The design and outcomes of the 

HAWITT-trial had also some shortcomings. Long-term outcomes could only be 

investigated by following-up a non-blinded cohort of responders to steroid injection, 

since the medical ethics committee considered it to be unethical to leave participants 

with no response to trial intervention untreated. Therefore the conclusions drawn from 

long-term results provide less solid evidence than those drawn from short-term 

results.  

We only found a limited number of side effects of local corticosteroid steroid 

injections in the HAWITT-trial (mainly steroid flare, hot flushes and menstrual 

irregularities) and no serious adverse events. For assessment of safety of 

corticosteroid injection larger scale trials may be more appropriate. 

In the RCT for carpal tunnel syndrome (Chapter 4) our trial protocol did not include 

any nerve conduction studies, because the aim of our study was to investigate 

effectiveness of steroid injection for participants with a clinical diagnosis of CTS as 

established by a general practitioner. Nevertheless, the clinical characteristics and 

results of hand diagram scores of participants show that a large proportion (96%) of 

our study population had typical features of CTS and that therefore general 

practitioners seem to identify classical cases of CTS reliably.  

Finally, in the RCT for de Quervain’s tenosynovitis (Chapter 5) not enough 

participants were recruited (21 participants included, instead of the 50 participants 
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required according to power calculation). Difficulties with recruitment of patients for 

scientific studies in general practice, especially when incident cases are required, is an 

acknowledged problem and this phenomenon is known as Lasagna’s law
13

. 

 

Recommendations for future research 

There are several research questions regarding effectiveness of local steroid injections 

for carpal tunnel syndrome, trigger finger and de Quervain’s tenosynovitis that remain 

to be resolved.  

Long-term effectiveness (beyond a few weeks) of steroid injections for carpal tunnel 

syndrome, trigger finger an de Quervain’s tenosynovitis was neither in our study nor 

in prior studies assessed in a randomized controlled trial (in our study long-term 

effectiveness was assessed in an open cohort-study). This was caused by the fact that 

it seemed unethical to leave participants in trials untreated for a long period in the 

presence of effective alternative treatments (e.g. surgery, splinting). 

There is still lack in information regarding safety of steroid injections for hand and 

wrist disorders. This should preferably be assessed in sufficient large scale 

observational studies, specifically addressing side-effects and adverse events. 

We also do not know how important accuracy of diagnosis and injection technique are 

for effectiveness of injection treatment with steroids. The absence of universally 

accepted gold diagnostic standards for carpal tunnel syndrome, trigger finger and de 

Quervain’s tenosynovitis may cause difficulties in answering this question.  

It is still to be investigated which type of corticosteroid and which dosage leads to 

optimal treatment results. We also do not know how injection therapy compares to 

other forms of treatment and what the optimal interval between repeat injections is. 

Cost-effectiveness studies regarding steroid injection treatment are needed. Relevant, 

uniform and validated outcome measures should be agreed upon, since this will make 

it easier to compare outcomes in studies that investigate effectiveness of healthcare 

interventions for hand and wrist disorders. 

 

Conclusion 

In this thesis we have demonstrated that patients presenting to general practitioners 

with the hand and wrist disorders carpal tunnel syndrome, trigger finger and de 

Quervain’s tenosynovitis can effectively be treated with local corticosteroid 

injections. If injection treatment fails, symptoms recur or are very severe patients can 

be referred to secondary care for operative treatment. Training of general practitioners 

in diagnosing and treating these disorders with injection treatment during vocational 

of postgraduate education is a prerequisite for optimal utilization of this treatment 

modality in general practice. Interested general practitioners could specialize in 

injection treatment of the wrist and hand and patients with hand and wrist disorders 

could be referred by other general practitioners who are less experienced in the 

technique of steroid injections to these specialized general practitioners. 
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Summary 
 

The main objective of this thesis was to investigate effectiveness of local 

corticosteroid injections provided by general practitioners for the specific hand and 

wrist disorders carpal tunnel syndrome (CTS), trigger finger and de Quervain’s 

tenosynovitis. This was realized by conducting two systematic reviews of 

effectiveness of steroid injections for trigger finger and de Quervain’s tenosynovitis (a 

systematic review of effectiveness of local steroid injections for carpal tunnel 

syndrome was already published previously) and by designing three randomized 

controlled trials (RCT’s) in general practice that compared efficacy of steroid 

injections to injections with placebo for CTS, trigger finger and de Quervain’s 

tenosynovitis. Finally, a validation study investigated psychometric properties of  the 

Dutch Boston Carpal Tunnel Questionnaire, which was translated by us  into Dutch 

for use in the RCT of  efficacy of steroid injections for CTS. 

 

Chapter 1, the introduction to this thesis, provides a brief description of aetiology, 

pathophysiology and  risk factors for CTS, trigger finger and de Quervain’s 

tenosynovitis. Also the taxonomy, epidemiology and predictors of severity of hand 

and wrist disorders in general and specifically of CTS, trigger finger and de 

Quervain’s tenosynovitis are discussed. Thereafter an overview of treatment options, 

effectiveness of interventions and possible complications of treatment with local 

steroid injections for these disorders are given. Finally the objectives of this thesis are 

stated. 

 

A systematic review of effectiveness of corticosteroid injections for trigger finger in 

adults is presented in Chapter 2. The main objective of the review was to summarize 

the evidence on the efficacy and safety of corticosteroid injections for trigger finger in 

adults. For this purpose the electronic bibliographic databases CENTRAL, DARE, 

MEDLINE (1966 to November 2007), EMBASE (1956 to November 2007), 

CINAHL (1982 to November 2007), AMED (1985 to November 2007) and PEDro (a 

physiotherapy evidence database) were searched. We selected randomized and 

controlled clinical trials evaluating efficacy and safety of corticosteroid injections for 

trigger finger in adults. The databases were searched for titles of eligible studies. 

After screening abstracts of these studies, full text articles of studies which fulfilled 

the selection criteria were obtained. Data were extracted using a predefined electronic 

form. The methodological quality of included trials was assessed by using items from 

the checklist developed by Jadad and the Delphi list. We planned to extract data 

regarding information on the primary outcome measures: treatment success, 

frequency of triggering or locking, and functional impairment of fingers, severity of 

the trigger finger. Secondary outcome measures were proportion of patients with side 

effects, types of side effects, and patient satisfaction with injection. Only two small 

randomized controlled trials of poor methodological quality were found that involved 

63 participants: 34 were allocated to corticosteroids and lidocaine, and 29 were 

allocated to lidocaine alone. Both studies showed better short-term effects of 

corticosteroid injection combined with lidocaine compared to lidocaine alone on the 

treatment success outcome. Corticosteroid injection with lidocaine was more effective 

than lidocaine alone on treatment success at four weeks (relative risk 3.15, 95% CI 

1.34 to 7.40). The number needed to treat to benefit was 3. In one study the effects of 
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corticosteroid injections lasted up to four months. No adverse events or side effects 

were reported. Thus, the available evidence for the effectiveness of intra-tendon 

sheath corticosteroid injection for trigger finger can be graded as a silver level 

evidence for superiority of corticosteroid injections combined with lidocaine over 

injections with lidocaine alone, according to the grading system proposed by Tugwell. 

 

Chapter  3 contains the second systematic review, which concerns corticosteroid 

injections for de Quervain’s tenosynovitis. The main objective was to summarize 

evidence on the efficacy and safety of corticosteroid injections for de Quervain's 

tenosynovitis. The electronic bibliographic databases CENTRAL, DARE, MEDLINE 

(1966-april 2009), EMBASE (1956- april 2009), CINAHL (1982- april 2009), AMED 

(1985- april 2009), Dissertation Abstracts and PEDro (physiotherapy evidence 

database) were searched. Randomized and controlled clinical trials evaluating efficacy 

and safety of corticosteroid injections for de Quervain's tenosynovitis were selected. 

Databases were searched for titles of eligible studies. After screening abstracts of 

these studies full text articles of studies which fulfilled the selection criteria were 

obtained. Data were extracted using a predefined electronic form. The methodological 

quality of included trials was assessed by using the checklist developed by Jadad and 

the Delphi list. Data were extracted regarding information on the primary outcome 

measures treatment success, severity of pain or tenderness at the radial styloid, 

functional impairment of the wrist or hand, outcome of Finkelstein's test and the 

secondary outcome measures proportion of patients with side-effects, type of side-

effects and patient satisfaction with injection treatment. Only one small controlled 

clinical study of poor methodological quality was found, including 18 participants, 

comparing one steroid injection with methylprednisolone combined with bupivacaine 

to splinting with a thumb spica. All patients in the steroid injection group (9/9) 

achieved complete relief of pain and none of the patients in the thumb spica group 

(0/9) had complete relief of pain one to six days after intervention (NNT: 1, 95% CI 

0.8 to 1.2). No side effects or local complications of steroid injection were noted. The 

level of evidence  for superiority of steroid injections over thumb spica splinting 

could therefore be graded as silver, according to the grading system proposed by 

Tugwell. However, the applicability of these findings for daily clinical practice seems 

limited since only one study could be included in the review with only 18 participants, 

the methodological quality of the included study was poor and only pregnant and 

lactating women participated in the study.  

 

In Chapter 4 the results of the first RCT of efficacy of steroid injections for carpal 

tunnel syndrome in general practice are reported. The objective was to determine if 

corticosteroid injections for carpal tunnel syndrome provided by general practitioners 

are effective. In this study 69 participants with a clinical diagnosis of carpal tunnel 

syndrome were recruited from 20 general practices. Short-term outcomes (two weeks 

after injection treatment) were assessed in a randomized, placebo-controlled trial. 

Long-term outcomes were assessed in a prospective cohort-study of steroid 

responders during the follow-up period of 12 months. Participants were randomized to 

local injections of 1 ml triamcinolonacetonide 10 mg/ml (TCA) or 1 ml NaCl 

(placebo). Participants who had been treated with NaCl and who had no treatment 

response at short term assessment were treated with 1 or 2 additional open TCA 

injections. Main outcomes were immediate treatment success, mean score of the 

Symptom Severity Scale (SSS) and Functional Status Scale (FSS) of the Boston 

carpal tunnel questionnaire, subjective improvement and proportion of participants 
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with recurrences during the follow-up period of 12 months. At short-term assessment 

the TCA-group (n = 36) had improved more than the NaCl-group (n = 33) for 

outcomes treatment response with a number to treat of 3 (95% CI:1.83, 9.72), mean 

improvement of SSS score (0.29 vs. 0.92; p<0.05) and FSS score (-0.01 vs. 0.58; 

p<0.05) and perceived improvement (p=0.01). 49% of TCA-responders (17/35) had 

recurrences during follow-up. In the group  of TCA-responders without recurrences 

(51%, 18/35) outcomes for SSS-score and FSS-score deteriorated during the follow-

up period of 12 months (resp. p=0.008 and p=0.012). We therefore could conclude 

that corticosteroid injections for CTS provided by general practitioners are effective 

regarding short term outcomes when compared to placebo injections. The short term 

beneficial treatment effects of steroid injections deteriorated during the follow-up 

period of twelve months and half of the cohort of steroid-responders had recurrences.  

 

The results of the RCT assessing efficacy of steroid injections for trigger finger were 

described in Chapter 5. The objective was to study efficacy and safety of 

corticosteroid injections for trigger finger (flexor tenosynovitis) in adults in general 

practice. 50 adult patients presenting with a clinical diagnosis of trigger finger were 

recruited from the practices of 21 participating general practitioners in the northern 

part of the Netherlands. Short-term outcomes (two weeks after injection treatment) 

were assessed in a randomized, placebo-controlled trial. Long-term outcomes were 

assessed in a prospective cohort-study of steroid responders during the follow-up 

period of 12 months. Participants were randomized to injections of 1 ml 

triamcinolonacetonide 10 mg/ml (TCA) or 1 ml NaCl (placebo). Participants who had 

been treated with NaCl and who had no treatment response at short term assessment 

were treated with 1 or 2 additional open TCA injections. Primary outcomes were 

improvement of symptoms as perceived by the patient, improvement in symptoms not 

warranting further treatment (based on consensus agreement between patient and 

treating physician), reduction in the frequency of triggering, reduction of pain in the 

palm of the hand at the site of the affected finger and improvement in functional 

status as assessed by sub-items hand and finger function of the Dutch version of the 

Arthritis Impact Measurement Scale 2 (AIMS-2). Secondary outcomes were side-

effects of steroid injection and patient satisfaction. The TCA group did significantly 

better for all outcomes than the placebo treated group at short-term assessment. The 

short-term treatment effects were maintained in the group of steroid responders (n = 

32) during follow-up period of 12 months. There were only a few minor side-effects 

of corticosteroid treatment. We concluded that one or two local injections of 1 ml 

triamcinolonacetonide 10 mg/ml is an effective method of treatment for trigger 

fingers in general practice when compared to placebo injection. The beneficial effects 

of steroid injections lasted up to 12 months. 

 

Chapter 6 contains the report of the RCT of efficacy of steroid injections for de 

Quervain’s tenosynovitis. In this study effectiveness  of local corticosteroid injections 

for de Quervain’s tenosynovitis provided by general practitioners was assessed. 

Participants with de Quervain’s tenosynovitis were recruited by general practitioners. 

Participants were randomized to one or two local injections of 1 ml of 

triamcinolonacetonide (TCA) or 1 ml of NaCl 0.9% (placebo). Non-responders to 

NaCl were treated with additional open TCA injections. Main outcomes were 

immediate treatment response, severity of pain, improvement as perceived by 

participant, functional disability using sub items hand and finger function of the 

Dutch Arthritis Impact Measurement Scale (Dutch AIMS-2-HFF) and these were 
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measured one week after intervention and during the follow-up period of 12 months. 

Short-term outcomes (two weeks after injection treatment) were assessed in a 

randomized, placebo-controlled trial. Long-term assessment took place during the 12 

month follow-up period in an open prospective cohort-study of steroid responders. 21 

wrists in  21 patients were included by 11 general practitioners. The TCA-group had 

better results for short-term outcomes treatment response (78 % versus 25%; 

p=0.015), perceived improvement (78% versus 33%; p=0.047) and severity of pain 

(4.27 versus 1.33; p= 0.031) but not for the Dutch-AIMS-HFF (2.71 versus 1.92; 

p=0.112). Absolute risk reduction for the main outcome short-term treatment response 

was 0.55 (95% CI: 0.34, 0.76) with a number needed to treat of 2 (95% CI: 1, 3). In 

the cohort of steroid responders (n=12) the beneficial effects of steroid injections 

were sustained during the follow-up of 12 months regarding the severity of pain and 

scores of Dutch AIMS-2-HFF, but not for patient perceived improvement. No adverse 

events were observed during the 12 months of follow-up. Although the number of 

participants recruited was small, it was concluded that one or two local injections of 1 

ml triamcinolonacetonide 10 mg/ml provided by general practitioners leads in the 

short term to symptomatic improvement in participants with de Quervain’s 

tenosynovitis when compared to placebo injections. The short term beneficial effects 

of steroid injections for symptoms were maintained during the follow-up after 12 

months. 

 

In Chapter 7 the validation study for our Dutch translation of the Boston Carpal 

Tunnel Questionnaire (BCTQ) is described. The BCTQ is a validated instrument for 

assessing symptom severity and functional status in carpal tunnel syndrome. We 

translated the BCTQ into Dutch and investigated the psychometric properties internal 

consistency, responsiveness and floor and ceiling effects, using data from the 

HAWITT-trial(Chapter 4). Internal consistency was demonstrated by a Cronbach’s 

alpha of 0.86 (95% CI: 0.81-0.91) for the symptom subscale and 0.92 (95% CI: 0.88-

0.94) for the functional subscale. Responsiveness was assessed by calculating the 

standard error of measurement (SEM) which was 3.15 and minimal important change 

(MIC) which was 0.29 for the symptom subscale and respectively 2.34 and 0.29 for 

the functional subscale of the BCTQ.  

The area under the curve of the receiver operating curve was 0.80 (95% CI: 0.67-

0.92) for the symptom subscale and 0.70 (95% CI: 0.56-0.83) for the functional 

subscale using the outcome treatment response as reference standard. This means that 

the Dutch BCTQ adequately discriminates between participants who have responded 

sufficiently (based on consensus between patient and physician) to treatment and 

those  who have not. 

Minimal Important Clinical Difference (MCID) ranged from 0.50 to 0.68 for the 

symptom subscale of the BCTQ and from 0.05 to 0.31 for the functional subscale of 

the BCTQ, indicating that a change score for the Dutch BCTQ ranging from 0.50 to 

0.68 is clinically relevant for the symptom subscale and a change score ranging from 

0.05 to 0.31 is clinically relevant for the functional subscale. No significant floor or 

ceiling effects were observed. We concluded that our Dutch translation of the Boston 

Carpal Tunnel Questionnaire has appropriate internal consistency, is responsive and 

showed no floor or ceiling effects.  

 

In Chapter 8, the general discussion, the main findings of the studies reported in this 

thesis  are summarized (two systematic reviews, three RCT’s and a validation study). 

This chapter also reflects on possible implications of the findings of this thesis for the 
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practicing general practitioner regarding treatment of CTS, trigger finger and de 

Quervain’s tenosynovitis. Strengths and limitations of this thesis are discussed and 

finally recommendations for future research are made. 
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Samenvatting 
 

De doelstelling van dit proefschrift was om de effectiviteit van lokale corticosteroïd 

injecties toegediend door huisartsen voor de aandoeningen carpaletunnelsyndroom 

(CTS), trigger finger en tendovaginitis van de Quervain te onderzoeken. Hiervoor 

werden twee systematische literatuuroverzichten over de effectiviteit van 

corticosteroïd injecties bij trigger finger en tendovaginitis van de Quervain  

uitgevoerd (een systematische literatuuroverzicht over de effectiviteit van lokale 

corticosteroïd injecties bij CTS was reeds eerder gepubliceerd) en drie 

gerandomiseerde gecontroleerde trials (RCT’s) in huisartsenpraktijken opgezet. Deze 

drie RCT’s vergeleken de effectiviteit van corticosteroïd injecties met placebo 

injecties bij respectievelijk CTS, trigger finger en tendovaginitis van de Quervain. 

Tenslotte werden in een valideringsstudie de psychometrische eigenschappen van een 

Nederlandse vertaling van de oorspronkelijk in het Engels gepubliceerde Boston 

Carpal Tunnel Questionnaire onderzocht. Deze vragenlijst is door ons in het 

Nederlands vertaald en werd als uitkomstmaat gebruikt in de RCT over de effectiviteit 

van corticosteroïd injecties bij CTS. 

 

In hoofdstuk 1, de inleiding, worden in het kort de etiologie, pathofysiologie en 

risicofactoren voor het ontstaan van CTS, trigger finger en tendovaginitis van de 

Quervain beschreven. Ook vindt er een uiteenzetting plaats over 

classificatiesystemen, epidemiologie en voorspellende factoren voor de ernst van 

hand- en polsaandoeningen in het algemeen en specifiek voor de aandoeningen CTS, 

trigger finger  en tendovaginitis van de Quervain. Daarna volgt er een overzicht van 

behandelopties, effectiviteit van behandelvormen en mogelijke complicaties van 

lokale steroidinjecties voor deze drie aandoeningen. Tenslotte word de doelstelling 

van dit proefschrift beschreven. 

 

In Hoofdstuk 2 wordt het systematische literatuuroverzicht over de effectiviteit van 

corticosteroïd injecties voor trigger finger bij volwassenen gepresenteerd. Het 

belangrijkste doel van dit systematische literatuuroverzicht was om het bestaande 

bewijs ten aanzien van de effectiviteit en veiligheid van corticosteroïd injecties bij 

trigger finger bij volwassenen samen te vatten. Hiervoor werden de elektronische 

bibliografische databases CENTRAL, DARE, MEDLINE (1966 tot november 2007), 

EMBASE (1956 tot november 2007), CINAHL (1982 tot november 2007), AMED 

(1985 tot november 2007) en PEDro doorzocht. Er werd gezocht naar 

gerandomiseerde en gecontroleerde klinische trials die de effectiviteit en veiligheid 

van corticosteroïd injecties bij trigger finger bij volwassenen bestudeerden. Na 

beoordeling van de titels en samenvattingen van de studies werden de volledige 

artikelen van studies die aan de selectiecriteria voldeden geanalyseerd. Bij de data-

extractie werd gebruik gemaakt van een vooraf ontworpen elektronisch formulier. De 

methodologische kwaliteit van de geïncludeerde studies werd beoordeeld met een 

checklist gebaseerd op de checklist van Jadad en de Delphi checklist voor het 

beoordelen van kwaliteit van gerandomiseerde gecontroleerde studies. Uitkomstdata 

werden relevant geacht als ze betrekking hadden op de primaire uitkomstmaten 

therapierespons, frequentie van triggeren of “locking” van de aangedane vinger, 

functionele beperkingen t.g.v. trigger finger, de ernst van de trigger finger en de 

secundaire uitkomstmaten aantal patiënten met bijwerkingen, aard van de 

bijwerkingen en patiënttevredenheid. Er werden slechts twee kleine gecontroleerde 
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klinische trials  gevonden, van slechte methodologische kwaliteit, die in totaal 63 

patiënten includeerden. In deze twee studies waren 34 patiënten gerandomiseerd naar 

corticosteroïd met lidocaine, 29 waren gerandomiseerd naar injectie met alleen 

lidocaine. Injecties van een corticosteroïdpreparaat gecombineerd met lidocaine bleek 

effectiever voor de uitkomstmaat therapierespons dan een injectie met alleen lidocaine 

tot 4 weken na behandeling (relatief risico 3.15, 95% BI 1.34 to 7.40). Het “number 

needed to treat to benefit” (NNT) was 3. Er werden geen bijwerkingen of ernstige 

complicaties van injectiebehandeling waargenomen. We concludeerden dat het 

beschikbare bewijs t.a.v. effectiviteit van corticosteroïdinjecties in de peesschede bij 

trigger finger geclassificeerd kan worden als zijnde van zilveren kwaliteit, uitgaande 

van het door Tugwell bedachte classificatiesysteem. 

 

Hoofdstuk 3 bevat het systematische literatuuroverzicht over de effectiviteit van 

corticosteroïdinjecties voor tendovaginitis van de Quervain. De belangrijkste 

doelstelling van het systematische literatuuroverzicht in dit hoofdstuk was om het 

bestaande bewijs ten aanzien van de effectiviteit en veiligheid van corticosteroïd 

injecties bij tendovaginitis van de Quervain samen te vatten. Hiervoor werden de 

elektronische databases CENTRAL, DARE, MEDLINE (1966-april 2009), EMBASE 

(1956- april 2009), CINAHL (1982- april 2009), AMED (1985- april 2009), 

Dissertation Abstracts en PEDro doorzocht. Titels van gerandomiseerde en 

gecontroleerde klinische trials die de effectiviteit en veiligheid van corticosteroid 

injecties bij tendovaginitis van de Quervain onderzochten werden geselecteerd. Na 

beoordeling van de samenvattingen van de studies werden de complete artikelen van 

de studies die aan de selectiecriteria voldeden opgezocht. Relevante data werden 

geëxtraheerd met behulp van een vooraf ontworpen elektronisch formulier. De 

methodologische kwaliteit van de geïncludeerde studies werd ook in dit 

literatuuroverzicht beoordeeld met een checklist gebaseerd op de checklist van Jadad 

en de Delphi checklist voor het beoordelen van kwaliteit van gerandomiseerde 

gecontroleerde studies. Data werden relevant geacht als ze betrekking hadden op de 

primaire uitkomstmaten therapierespons, ernst van de pijn ter plaatse van de processus 

styloideus radii, functionele beperkingen t.g.v. tendovaginitis van de Quervain, 

uitkomst van de test van Finkelstein en de secundaire uitkomstmaten aantal patiënten 

met bijwerkingen, aard van de bijwerkingen en patiënttevredenheid. Er werd slechts 

één kleine gecontroleerde klinische studie gevonden, waarvan de methodologische 

kwaliteit slecht was. Deze studie includeerde 18 patiënten en vergeleek effectiviteit 

van één injectie methylprednisolon gecombineerd met bupivacaine met 

spalkbehandeling. Alle patiënten in de steroidinjectie-groep (9/9) waren één tot zes 

dagen na injectiebehandeling pijnvrij, terwijl geen van de patiënten in de 

spalkbehandeling-groep pijnvrij was (NNT: 1, 95% BI 0.8-1.2). Er werden geen 

bijwerkingen of complicaties van injectiebehandeling gezien. Concluderend kan het 

beschikbare bewijs t.a.v. effectiviteit van corticosteroïdinjecties bij trigger finger 

geclassificeerd worden als zijnde van zilveren kwaliteit, uitgaande van het door 

Tugwell bedachte classificatiesysteem. De toepasbaarheid van deze uitkomsten voor 

de dagelijkse klinische praktijk lijkt echter beperkt omdat slechts één studie (waarin 

slechts 18 vrouwen werden geïncludeerd, die zwanger waren of borstvoeding gaven) 

in het systematische literatuuroverzicht kon worden geincludeerd en de 

methodologisch kwaliteit van deze studie slecht was. 
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In hoofdstuk 4 worden de resultaten van de eerste gepubliceerde RCT over de 

effectiviteit van corticosteroïd injecties bij het carpaletunnelsyndroom in de setting 

van de huisartsenpraktijk weergegeven. Het doel was om te bepalen of corticosteroïd 

injecties bij carpaal tunnel syndroom toegediend door huisartsen effectief zijn. In deze 

studie zijn 69 deelnemers met de klinische diagnose carpaletunnelsyndroom uit 20 

huisartsenpraktijken geïncludeerd. Korte termijn uitkomsten (twee weken na 

injectiebehandeling) werden beoordeeld in een gerandomiseerde, placebo 

gecontroleerde trial. Lange termijn uitkomsten werden beoordeeld in een prospectieve 

cohort studie van corticosteroïd responders gedurende de follow-up periode van 12 

maanden. De patiënten werden gerandomiseerd naar één of twee lokale injecties met 

1 ml triamcinolonacetonide 10 mg/ml (TCA) of 1 ml 0,9% NaCl (placebo). Patiënten 

die bij de evaluatie van kort termijn uitkomsten geen behandelingseffect van NaCl-

injecties hadden getoond werden aanvullend behandeld met één of twee additionele 

niet-geblindeerde TCA injecties. De belangrijkste uitkomstmaten waren direct 

behandelingseffect, gemiddelde score van de schaal voor ernst van symptomen (SSS) 

en schaal voor functionele beperkingen (FSS) van de Boston Carpal Tunnel 

Questionnaire (BCTQ), subjectieve verbetering en aantal patiënten met recidief CTS 

gedurende de follow-up. Bij de evaluatie van de korte termijn uitkomsten bleek de 

TCA-groep (36 patiënten) beter hersteld dan de NaCl-groep (33 patiënten) voor de 

uitkomstmaten behandelingseffect met een NNT van 3 (95% CI:1.83, 9.72), 

gemiddelde verbetering van de SSS-score (0.29 vs. 0.92; p<0.05) en FSS-score (-0.01 

vs. 0.58; p<0.05) en beleefde verbetering (p=0.01). Bij 49% van de TCA-responders 

bleek er sprake te zijn recidieven gedurende de follow-up. In de groep van TCA-

responders zonder recidieven (51%, 18/35) verslechterden de SSS-score en de FSS-

score geleidelijk gedurende de follow-up van 12 maanden. We konden daarom 

concluderen dat corticosteroïd injecties bij CTS toegediend door huisartsen effectief 

zijn met betrekking tot de korte termijn uitkomsten. De positieve korte termijn 

behandeleffecten van corticosteroïd injecties verslechterden nadien echter geleidelijk 

en bij ongeveer de helft van het cohort van steroïd-responders bleek er sprake te zijn 

van recidieven gedurende de lange termijn follow-up van 12 maanden. 

 

De resultaten van de RCT over de effectiviteit van corticosteroïd injecties bij trigger 

finger in de huisartsenpraktijk worden in Hoofdstuk 5 beschreven. Het doel van deze 

studie was de effectiviteit en veiligheid van corticosteroïd injecties bij trigger finger 

bij volwassenen in de huisartsenpraktijk te bestuderen. In deze studie werden 50 

volwassen patiënten met een klinische diagnose van trigger finger gerekruteerd uit 21 

huisartsenpraktijken in Noord-Nederland. Korte termijn uitkomsten (twee weken na 

injectiebehandeling) werden onderzocht middels een dubbelblinde gerandomiseerde 

placebo gecontroleerde trial. Lange termijn uitkomsten werden onderzocht in een 

prospectieve cohort-studie van steroïd-responders gedurende de lange termijn follow-

up van 12 maanden. Deelnemende patiënten werden gerandomiseerd naar 

behandeling met één of twee 1 ml injecties triamcinolonacetonide (TCA 10 mg/ml) of 

1 ml 0,9% NaCl. Patiënten die bij de evaluatie van korte termijn uitkomsten geen 

behandelrespons op NaCl-injecties hadden getoond werden aanvullend behandeld met 

één of twee niet-geblindeerde TCA injecties. Primaire uitkomstmaten waren direct 

behandelingseffect (gebaseerd op consensus tussen patiënt en huisarts), door de 

patiënt beleefde verbetering, frequentie van triggeren, ernst van de pijn in de 

handpalm en functionele beperking, gemeten met de subitems hand en vingerfunctie 

uit de Nederlandse versie van de “Arthritis Impact Measurement Scale 2” vragenlijst  

(Dutch AIMS-2). Secundaire uitkomstmaten waren bijwerkingen van 
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injectiebehandeling en patiënttevredenheid. De uitkomsten van de TCA-groep waren 

beter vergeleken met de met placebo behandelde groep w.b. alle uitkomstmaten bij de 

korte termijn evaluatie. De positieve behandeleffecten van injectiebehandeling met 

corticosteroïden bleken te beklijven gedurende de lange termijn follow-up van 12 

maanden en er werden slechts enkele, niet ernstige bijwerkingen gezien. Wij 

concludeerden dat één of twee lokale injecties met 1 ml triamcinolonacetonide 10 

mg/ml een effectieve behandelmethode voor trigger fingers in de huisartsenpraktijk. 

De behandeleffecten hielden aan gedurende een periode van 12 maanden. 

 

Hoofdstuk 6 bevat de RCT van de effectiviteit van corticosteroïd injecties bij 

tendovaginitis van de Quervain. In deze studie werd de effectiviteit van lokale 

corticosteroïd injectiebehandeling bij tendovaginitis van de Quervain door huisartsen 

onderzocht. Patiënten met deze aandoening werden door deelnemende huisartsen 

gerekruteerd en vervolgens gerandomiseerd naar injectiebehandeling met één of twee 

1 ml injecties van triamcinolonacetonide 10 mg/ml (TCA) of 0,9 % NaCl (placebo). 

Korte termijn uitkomsten (twee weken na injectiebehandeling) werden in een 

gerandomiseerde, placebo gecontroleerde trial onderzocht. Lange termijn uitkomsten 

werden onderzocht middels een open prospectieve cohort studie gedurende de follow-

up van 12 maanden. Patiënten die bij de evaluatie van korte termijn uitkomsten geen 

behandelrespons op NaCl-injecties hadden getoond werden aanvullend behandeld met 

één of twee open TCA injecties. Primaire uitkomstmaten waren direct 

behandelingseffect (gebaseerd op consensus tussen patiënt en huisarts), door de 

patiënt beleefde verbetering, ernst van de lokale pijn ter plaatse van de processus 

styloideus radii en functionele beperking, gemeten met de subitems hand en 

vingerfunctie uit de Nederlandse versie van de “Arthritis Impact Measurement Scale 

2” vragenlijst  (Dutch AIMS-2-HFF). Secundaire uitkomstmaten waren bijwerkingen 

van injectiebehandeling en patiënttevredenheid. Er werden 21 patiënten gerekruteerd 

door 11 huisartsenpraktijken. De resultaten van de TCA-groep waren beter t.o.v. de 

NaCl-groep bij de korte termijn evaluatie m.b.t. de uitkomstmaten direct 

behandelingseffect (78 % versus 25%; p=0.015), door de patiënt beleefde verbetering 

(78% versus 33%; p=0.047) en ernst van de lokale pijn (4.27 versus 1.33; p= 0.031), 

maar slechter m.b.t. de uitkomstmaat Dutch AIMS-2-HFF (2.71 versus 1.92; 

p=0.112). De absolute risicoreductie voor de primaire uitkomstmaat direct 

behandelingseffect was 0.55 (95% CI: 0.34, 0.76) en het NNT 2 (95% BI 1-3). In het 

cohort van steroïd-responders (n = 12) beklijfden de positieve behandelingseffecten 

wat betreft de uitkomstmaten door de patiënt beleefde verbetering en ernst van de 

lokale pijn, maar de uitkomsten van de Dutch AIMS-2-HFF verslechterden geleidelijk 

gedurende de follow-up van 12 maanden. Derhalve lijken, ondanks het geringe aantal 

geincludeerde patiënten in deze studie, één of twee injecties met 1 ml 

triamcinolonacetonide 10 mg/ml toegediend door huisartsen effectief voor de 

behandeling van tendovaginitis van de Quervain en het effect van injectiebehandeling 

houdt 12 maanden aan. 

 

In Hoofdstuk 7 wordt de valideringsstudie van de Nederlandse vertaling van de 

Boston Carpal Tunnel Questionnaire (BCTQ) beschreven. De BCTQ is een 

gevalideerd instrument om de ernst van de symptomen en de functionele beperkingen 

bij het carpaletunnelsyndroom te onderzoeken. We vertaalden de BCTQ in het 

Nederlands en onderzochten de psychometrische eigenschappen interne consistentie, 

responsiviteit en vloer- en plafondeffecten, waarbij we data van de HAWITT-trial 

(hoofdstuk 4) gebruikten. De interne consistentie van de vragenlijst bleek uit de 
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Cronbach’s alfa van 0.86 (95% CI: 0.81-0.91) voor de schaal van ernst van de 

symptomen en 0.92 (95% CI: 0.88-0.94) voor de schaal voor functionele beperkingen. 

De responsiviteit van de vragenlijst werd bepaald door de “standard error of 

measurement” (SEM) te berekenen, die 3.15 was en de  “Minimal Important Change” 

(MIC), die 0.29 was voor de schaal van ernst van de symptomen en respectievelijk 

2.34 en 0.29 voor de schaal voor functionele beperkingen. 

Het oppervlak onder de “receiver operating curve” (ROC) was 0.80 (95% CI: 0.67-

0.92) voor de schaal van ernst van de symptomen en 0.70 (95% CI: 0.56-0.83) voor 

de schaal voor functionele beperkingen wanneer de uitkomstmaat direct 

behandelingseffect als referentie werd gebruikt. Dit betekent dat de Nederlandse 

vertaling van de BCTQ als meetinstrument voldoende onderscheidend vermogen 

heeft om patiënten die positief hebben gereageerd op een behandeling te 

onderscheiden van patiënten die niet verbeterden na behandeling. 

De “Minimal Important Clinical Difference” (MCID), wordt gedefinieerd als het 

kleinste  verandering in de score van een vragenlijst, die door de patiënt als relevant 

wordt ervaren. De MCID voor de Nederlandse BCTQ die in deze studie werd bepaald 

varieerde van 0.50 tot 0.68 voor de schaal van ernst van de symptomen en van 0.05 to 

0.31 voor de schaal voor functionele beperkingen van de BCTQ, afhankelijk van de 

uitkomstmaat die als externe referentie werd gebruikt (direct behandelingseffect of 

door de patiënt beleefde verbetering). Er werden geen significante vloer- of 

plafondeffecten waargenomen. We concludeerden dat onze Nederlandse vertaling van 

de Boston Carpal Tunnel Questionnaire wat betreft kenmerken van validiteit 

voldoende interne consistentie heeft, responsief is en geen significante vloer- of 

plafondeffecten laat zien. 

 

In hoofdstuk 8, de beschouwing, worden de belangrijkste conclusies van de studies 

uit dit proefschrift nog eens op een rij gezet (de twee systematische 

literatuuroverzichten, de drie RCT’s en de valideringsstudie). Er wordt in dit 

hoofdstuk verder nog gereflecteerd op de mogelijke consequenties van de 

bevindingen van dit proefschrift voor de praktiserende huisarts m.b.t. behandeling van 

het carpaletunnelsyndroom, trigger finger en tendovaginitis van de Quervain.  De 

sterke en zwakke punten van dit proefschrift worden besproken en tenslotte worden er 

aanbevelingen gedaan voor toekomstig onderzoek. 
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Dankwoord 

 

Velen zijn betrokken geweest bij de totstandkoming van dit proefschrift en zonder 

hun hulp en steun was het mij niet gelukt. Anderen heb ik misschien tekort gedaan 

door er niet te zijn als zij mij verwachten of nodig hadden doordat ik het te druk had 

met mijn proefschrift. Mijn welgemeende excuses daarvoor, ik hoop het de komende 

tijd weer een beetje goed te kunnen maken. In dit dankwoord wil ik enkele 

betrokkenen nog eens persoonlijk bedanken voor hun bijdrage: 

 

Mijn Promotor Professor dr. B. Meyboom-de Jong. 

Beste Betty, bedankt voor het vertrouwen dat je de afgelopen jaren in mij hebt 

gesteld. Je was altijd beschikbaar als ik je nodig had en de manuscripten die ik je 

stuurde kreeg ik altijd per omgaande terug met kritisch, maar ook opbouwend 

commentaar. De uiterst efficiënte vergadersessies met Jan bij mij thuis aan de eettafel 

zal ik nooit meer vergeten. Het koppel dat jij samen met Jan vormde was voor mij de 

best denkbare begeleiding. Zonder jullie bijna eindeloze geduld, vasthoudendheid en 

stimulerend optimisme had ik dit proefschrift waarschijnlijk nooit afgemaakt. Ook je 

oprechte belangstelling  voor mijn persoonlijke leven heb ik zeer gewaardeerd. 

 

Mijn Copromotor Dr. J.C. Winters. 

Beste Jan, wat heb ik toch geboft met jou. Mezelf vergelijkend met andere 

promovendi, prees ik mezelf altijd gelukkig met jou als directe begeleider. Met name 

jouw vermogen tot kritisch, analytisch en origineel denken en je kennis en ervaring 

met betrekking tot de methodologie van empirisch onderzoek vormen de basis van het 

ontwerp van de gerandomiseerde studies die in dit proefschrift worden beschreven. 

Enkele jaren geleden noemde een wetenschapper van een andere universiteit in een 

gesprek met mij jou een “local hero”, een treffende typering denk ik. Ik ben jaloers op 

de energie die je hebt en de wijze waarop je de wetenschap, je huisartsenpraktijk, 

gezinsleven en vele sportieve activiteiten combineert. 

 

Dr. K.H. Groenier. 

Beste Klaas, jouw bijdrage als epidemioloog aan de methodologie en statistiek was 

onmisbaar. Je was altijd drempelloos beschikbaar, waarvoor mijn dank. Ook al 

stuurde ik je weer eens een manuscript vlak voor de publicatiedeadline voor 

statistische bewerking, het lukte je toch altijd om het op tijd af te hebben (zonder enig 

morren). Dit proefschrift is af, desondanks hoop ik in de toekomst toch nog af en toe 

bij je aan te kunnen wippen, al was het maar om wat ervaringen uit te wisselen over 

de nieuwste computergadgets. 

 

Professor dr. D.A.W.M. de Windt. 

Beste Danielle, jij hebt met je specifieke expertise vanuit het EMGO Instituut van de 

Vrije Universiteit Amsterdam en Keele University een belangrijke bijdrage geleverd 

aan de twee systematic reviews die in dit proefschrift worden beschreven. Toen ik je 

om hulp vroeg zei je onmiddellijk en belangeloos toe. Exemplarisch voor je 

betrokkenheid was dat je zelfs in het vliegtuig op weg naar je vakantie in Indonesië 

nog een artikel van mij van uitgebreid commentaar voorzag en mij per omgaande 

terugmailde! Ik beschouw mezelf  toch een beetje als amateurwetenschapper en zag 

het als een groot voorrecht om met een professional als jou uit de “eredivisie” van de 

wetenschap te werken. Hartstikke bedankt voor je hulp.  
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De beoordelingscommissie bestaande uit professor Rob de Bie, professor Bart Koes 

en Professor Paul Werker wil ik hartelijk bedanken voor de tijd en moeite die ze 

hebben genomen voor de beoordeling van mijn proefschrift en hun uiterst zinvolle 

commentaar.  

 

I would like express my gratitude to the Cochrane Musculoskeletal Group, especially 

Renea Johnston (Review Group Co-ordinator) and Miranda Cumpston from the 

Australian Editorial Base of the Cochrane Musculoskeletal Group and Louise Falzon 

(Trials Search Co-ordinator) for their assistance with writing the two systematic 

reviews, which are part of this thesis.  

 

Dank ook aan alle 140 patiënten met een carpaaltunnelsyndroom, trigger finger of M. 

de Quervain uit de huisartsenpraktijken in Noord-Nederland die deelnamen aan de 

HAWITT-trial. Door uw participatie aan dit onderzoek hebt u bijgedragen aan 

verbetering van de kwaliteit van zorg door huisartsen voor patiënten met hand en 

polsklachten. 

 

Bijzondere dank ben ik verschuldigd aan alle collega-huisartsen (zie voor een 

overzicht blz. 169) uit Noord-Nederland die aan de HAWITT-studie deelnamen en die 

ervoor hebben gezorgd dat er voldoende patiënten konden worden geïncludeerd. Ik 

hoop dat jullie geen hekel aan mij hebben gekregen vanwege mijn voortdurende 

gezeur om patiënten voor mijn onderzoek. 

 

Christa van Beusekom en Wiesje Zuurhof, bedankt voor al het werk dat jullie hebben 

verzet met het versturen van vragenlijsten en het invoeren van patiëntgegevens in de 

database. 

 

Apotheek Scheemda verzorgde het belangrijkste deel van de triallogistiek van de 

HAWITT-studie (randomisatie, aanmaken van sets met trialmedicatie en versturen 

naar de deelnemende huisartsen). Wim, Ina en de overige medewerkers: hartelijk 

dank daarvoor! 

 

De mensen uit mijn huisartsenpraktijk in Scheemda Jan Blok (huisarts), Annemarie 

Bosch (nurse-practitioner), Bernanda Kloosterhuis (doktersassistente), Paul Ploos van 

Amstel (huisarts, tot 2005 werkzaam in Scheemda) en Riette Puister 

(doktersassistente) wil ik bedanken voor het feit dat zij mij de afgelopen jaren wat 

betreft mijn werk in de praktijk uit de wind hebben weten te houden en waardoor ik in 

de gelegenheid was om de benodigde tijd aan dit proefschrift te besteden. Ik ben 

ontzettend blij met jullie allemaal en ik beloof dat ik na mijn promotie de aandacht 

aan jullie zal gaan besteden, die jullie verdienen. 

 

Hartelijk dank voor hun steun ook aan mijn collega-huisartsen in Scheemda: Gerhard 

Bulthuis, Chris Gerlagh en in het bijzonder Remy Schaafsma en Piet Snoep voor het 

waarnemen van mijn praktijk toen ik nog wat extra vrije dagen nodig had om mijn 

proefschrift af te ronden. 

 

Mijn zusje Minu en mijn broertje Anil wil ik op deze plaats zeggen dat ik trots op ze 

ben. Alhoewel we alle drie niet buitengewoon ambitieus of carrièregericht zijn, denk 

ik dat we het alle drie aardig ver hebben geschopt, vinden jullie niet? Anil, bedankt 
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dat jij mijn paranimf wilt zijn. Je bent naast broer ook een gewaardeerde collega en 

vriend. Zoals je weet denken wij over vele zaken in het leven hetzelfde. Het is prettig 

om te weten dat er iemand zoals jij is, met wie je af en toe over van alles van gedachte 

kan wisselen.  

 

Mijn ouders.  

Beste Mammie en Achacha, jullie zijn een voorbeeld voor mij in vele opzichten. 

Jullie hebben mij geleerd stabiel in het leven te staan en me altijd te focussen op wat 

echt belangrijk is in het leven. Daarom draag ik dit proefschrift op aan jullie. Ook wil 

ik jullie bedanken voor jullie onvoorwaardelijke liefde en steun en de vrijheid die 

jullie mij hebben gegeven om eigen keuzes te maken. Als arts kan ik alleen maar 

hopen dat ik in mijn dagelijks werk een net zo goede clinicus ben als mijn vader en 

net zoveel compassie met patiënten kan tonen als mijn moeder. 

 

Mijn echtgenote.  

Antje, lieve schat, enkele jaren geleden ben jij als een godsgeschenk voor mij uit de 

hemel komen vallen. Ik kan me nu een leven zonder jou niet meer voorstellen en jij 

bent de belangrijkste persoon in mijn leven. Weekendjes weg en vakanties zullen 

voortaan alleen voor ons tweetjes zijn, zonder dat het proefschrift op de achtergrond 

aanwezig is. Je hebt een belangrijke bijdrage aan deze dissertatie geleverd, niet alleen 

doordat jij de opmaak hebt verzorgd, maar ook door de energie die ik krijg doordat jij 

er gewoon bent en de liefde die jij mij iedere dag geeft. Ik hou van jou! 
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List of general practitioners, who participated in the Groningen Hand and Wrist 

Injection Therapy Trial (HAWITT) and who included patients in the study:  

 

 

P. Beuger – Groningen 

J. Bolt – Zuidhorn 

B.H.M. v. Bremen – de Wijk 

P.E. de Bruijne - Groningen 

R. Cator – Haren 

D.H. Croon – Groningen 

H.G.J. Fey – Slochteren 

J.A.M. Drenthe – Groningen 

S.F. Hartkamp – Beerta 

A.C. Hellemans – Koekange 

A. Hiddema –v.d. Wal – Sappemeer 

H. Hoitzing – Ruinen 

T. Huisman-Klein Haneveld – Niekerk 

C. Peters – Veluthamaningal – Scheemda 

P. C. Ploos van Amstel – Scheemda 

A.J. Lameris – Groningen 

A.J. Luteijn – Groningen 

W. Niewold – Groningen 

H.J.Noordman – Sappemeer 

D.M.M. Schweiger – Groningen 

P. Snoep – Scheemda 

D. Soeters – Groningen 

H. Spelde – Muntendam 

H. Rumpt – Groningen 

T. Tanja - Groningen  

B. Tent – Groningen 

U. Veen – Uithuizen 

G. Veenstra – Groningen 

L.Vries – Haren 

H.J.H Wielinga - Groningen 

M.C. de Wijk – Muntendam 

J.C. Winters – Glimmen 

T.Y. de Wit – Ruinen 

E. ten Wolde – Zuidbroek 
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