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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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