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LUMBOSACRAL RADICULAR SYNDROME

Lumbosacral radicular syndrome (LRS) is defined, according to the Dutch college 
of general practitioner’s (NHG) guideline, as a shooting, burning pain radiating 
from the back into the leg to below the knee (“sciatica”), in combination with a 
positive straight leg raising test and/or segmental (= originating from a single nerve 
root) neurological symptoms such as paresis, paraesthesia and diminished reflexes.1 
This definition by the NHG guideline is in accordance with the one provided by the 
Dutch college of neurologists in their multidisciplinary guideline.2 
 LRS is, according to these guidelines, a clinical syndrome diagnosis, most 
commonly caused by protrusion of a lumbar intervertebral disc. Radiological 
investigations such as magnetic resonance imaging or computed tomography 
are not required to establish the diagnosis. In fact, they are advised against, if 
deployed for reasons other than the consideration of surgery or the presence of 
alarm symptoms. Scan results bear little relation to symptoms and seem to add no 
prognostic value.1-4 Establishing the clinical diagnosis of LRS can therefore be done 
in general practice, by means of anamnesis and physical examination. 
 The annual incidence of LRS in Dutch general practice is estimated at 9 new 
cases per 1,000 persons, and the prevalence 15 cases per 1,000, according to large 
registry databases from Dutch general practices.5 The prognosis of conservatively 
treated LRS is favourable: within eight weeks, 80% of patients have reached tolerable 
pain levels and resumed their work.6 However, this does not mean that they have all 
recovered completely. It is estimated that in 25% of patients, radicular pain lasts for 
more than three months.1 
 LRS is an expensive condition in terms of medical costs as well as in terms of 
productivity loss. In a cost of illness study, Lambeek et al found annual Dutch society 
costs for low back pain of 3.5 billion Euros in 2007, mostly due to the indirect costs 
of work absenteeism (1.7 billion Euros) and disability (1.4 billion Euros).7 Since ten 
per cent of low-back pain patients are thought to suffer from radiculopathy, and 
considering LRS is most prevalent among working-aged male patients (25 to 64 
years), it may be assumed that LRS contributes largely to the economic impact of 
low back pain in The Netherlands.1
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TREATMENT OF LUMBOSACRAL RADICULAR SYNDROME

In the Netherlands, GPs treat LRS. According to their guideline on LRS, the 
treatment consists of analgesic medication as needed and maintaining normal daily 
activities as much as possible. Although the evidence for efficacy of non-steroidal 
anti-inflammatory drugs and opiates in LRS is not profound, these analgesics are 
recommended by the guideline as therapy of first choice.1, 6, 8 Physical therapy, 
chiropraxy and manual therapy are not recommended since there is insufficient 
evidence for efficacy.8 
Referral is necessary in the presence of alarm symptoms that may indicate: 
- cauda equina syndrome (urine retention or incontinence, increasing pain in 

both legs, profound or rapidly progressive paresis), 
- a serious underlying cause of the radicular pain, such as malignancy (unintended 

weight loss, increased erythrocyte sedimentation rate, medical history of 
cancer), 

- osteoporotic vertebral fracture (age of onset higher than 60, female, low body 
mass index). 

Referral can be considered if the radicular pain remains bothersome in spite of 
analgesic treatment, or if it lasts for more than six weeks.1

CORTICOSTEROID INJECTIONS IN LUMBOSACRAL 
RADICULAR SYNDROME

In LRS, compression of a low lumbar nerve root by a protruding intervertebral 
disc results in an inflammatory response, primarily mediated by phospholipase-A2 
and tumour necrosis factor α.9,10 The combination of this inflammatory process 
and the mechanical compression causes the radicular pain, the neurological 
symptoms and the loss of functionality in LRS.11-14 Corticosteroids are medicines 
with powerful anti-inflammatory and analgesic properties, which include 
inhibition of prostaglandin and neuropeptide synthesis, blockage of phospholipase 
A and impairment of nociceptive C-fiber conduction.15 Injecting corticosteroids 
epidurally at the level of the inflamed nerve root may therefore diminish pain and 
disability in LRS. This intervention is called a segmental epidural steroid injection. 
In current medical practice, epidural steroid injections are widely applied as a pain 
treatment for LRS. The exact frequency of which the intervention is applied in 
The Netherlands is, to our knowledge, unknown, but is estimated to be more than 
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seven million procedures in 2005 in the US.16 The NHG guideline on LRS, however, 
advises against epidural steroid injections in LRS, since the evidence for efficacy is 
deemed unconvincing.1 The Dutch college of neurologists guideline on LRS, on the 
other hand, states that epidural corticosteroid injections can be deployed if other 
treatment options do not adequately relieve radicular pain.2 

RESEARCH ON CORTICOSTEROID INJECTIONS FOR LRS

Several systematic reviews and meta-analyses that included clinical efficacy trials 
on segmental epidural steroid injections have been performed. The most relevant of 
these are listed below, in order of publication date (most recent first): 
 In 2012, Pinto et al reviewed epidural corticosteroid injections in the management 
of sciatica including 25 published reports, among which were 23 clinical trials.17 The 
pooled results of the 14 trials included in the meta-analysis (1,316 patients) showed 
a significant short-term positive effect compared to placebo for pain and disability 
and no statistically significant long-term effects. The overall quality of evidence was 
rated as high. The authors raised the question whether the intervention has clinical 
utility since the effects were small. 
 Buenaventura et al included four randomized trials with a combined study 
population of 502 patients in a systematic review assessing the effectiveness of 
lumbar transforaminal steroid injections for low back pain and sciatica in 2009. All 
studies showed sizeable positive results for short-term pain relief and two of those 
were also positive for long-term pain relief.18 
 In a systematic review in 2007, Luijsterburg et al distinguished the 30 included 
studies with 2,780 patients by the control groups that were used. Groups compared 
were epidural corticosteroid injections versus placebo, epidural steroids versus 
usual care and epidural steroids versus another kind of injection.8 Data were not 
pooled. Evidence was deemed to be conflicting and a definite conclusion was not 
reached. The overall advice regarding the application of epidural steroids in LRS 
was therefore negative, although it was remarked that targeted injections under 
radioscopic guidance (transforaminal injections) were more efficacious than 
epidural injections (interlaminar approach). 
 Abdi et al performed a systematic review assessing the efficacy of epidural 
corticosteroid injections in the management of chronic lumbar (and cervical) 
radicular pain in 2007.16 The authors distinguished the included studied by the 
various injection techniques. All 63 studies were included in a vote count from 
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which the end conclusion was derived: strong evidence exists for the short-term 
efficacy of interlaminar, transforaminal and caudal epidural steroid injections in the 
case of chronic lumbar radicular pain, and moderate evidence for long-term relief.
Six studies about transforaminal injections were included by DePalma et al in 
their systematic review of 2005.11 The authors conclude that level III (= moderate) 
evidence is available in support of selective nerve root injections for lumbosacral 
radiculopathy. They deemed the intervention a “minimally invasive and safe 
treatment for a painful syndrome”.
 Vroomen et al included four clinical trials in their systematic review in 2000, 
applying rigorous selection criteria which resulted in small heterogeneity of patients, 
control groups and outcome measures.6 The authors did not distinguish between 
injection techniques or between short-term and long-term effects. Data were 
pooled. The pooled odds ratio for the four RCTs was 2.2 (95% CI 1.0 – 4.7). The end 
conclusions were that epidural steroid injections are more effective in acute than 
in chronic complaints, more effective in carefully selected than in heterogeneous 
patient populations (i.e. clear signs of radiculopathy rather than non-specific low 
back pain) and that the highest-quality studies showed the lowest odds ratios for 
efficacy. Their overall conclusion was that epidural steroids lack serious side effects 
and may be beneficial for radiculopathy.
 Two older systematic reviews by Watts and Koes were published in 1995.19, 20 
Koes et al included 12 randomized controlled trials with 534 patients on the efficacy 
of epidural steroid injections in low back pain and sciatica, six of which reported 
positive results. The overall conclusion was that efficacy of epidural steroids in 
radiculopathy had not yet been established. Watts et al included 11 trials in their 
meta-analysis, (9 of which were also reviewed by Koes) with 907 patients. They 
concluded that epidural steroid injections were efficacious on both short-term 
and long-term (OR 2.61 and 1.87 respectively). The difference in conclusions 
between these reviews that made use of practically the same set of studies has 
been reflected upon by Kevork Hopayian and Miranda Mugford, who concluded 
that it was probably due to differences in assessing methodological quality of the 
papers and the methods for summing up the evidence.21 Also, the fact that a more 
heterogeneous population was included in the review by Koes et al may have played 
a role.
 No randomized controlled clinical trials from a later date than the 
abovementioned reviews were found. Complications of epidural steroids in LRS are 
uncommon and predominantly mild and transient. The most frequently occurring 
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complication of the intervention is accidental puncturing of the dural sac, which 
happens in 1-5% of cases.22-24 This complication sometimes results in headache due 
to liquor loss, for which a short hospital admission and closing of the puncture 
hole with a blood patch may be required. Rare complications include meningitis, 
epidural abscess or hematoma, extradural abscess, cerebrospinal fluid-cutaneous 
fistula, retinal haemorrhage and an increased chance of vertebral fractures in 
patients with osteoporosis after multiple injections.25-27 
 We concluded, based on the available literature, that epidural corticosteroid 
injections, as a pain treatment in LRS, are probably efficacious and safe on the 
short-term for patients in the acute phase of well-defined radiculopathy. 

UNEXPLORED AREAS

GPs are the main caregivers for patients with LRS, but most of the abovementioned 
studies have been performed in hospital settings with a short-term follow up. Little 
is known about the treatment strategies they employ or about the clinical course 
of illness in LRS on the long term. Interventions that are efficacious in carefully 
controlled circumstances (efficacy) may not have a beneficial effect in normal daily 
circumstances (effectiveness). Whereas short-term efficacy of epidural steroid 
injections in LRS, provided they are administered to the right patient group, is 
probable (see above), effectiveness, -the extent to which a beneficial effect can be 
expected in practice-, has yet to be studied. 

STUDY DESIGN

We performed a pragmatic randomized controlled trial in general practice, in which 
we investigated the clinical effectiveness of segmental epidural steroid injections 
for acute LRS with a follow-up period of one year. Outcome measures were pain, 
disability, quality of life, utility and costs. Pragmatic trials are the preferred design 
form to measure effectiveness. In order to produce results that are generalizable as 
well as reliable, researchers need to achieve a balance between external and internal 
validity. We instructed the participating GPs to include patients in the acute phase of 
well-defined LRS because this subgroup benefits the most from segmental epidural 
steroid injections according to the literature. On the other hand, we entrusted 
establishing the diagnosis to the physicians without confirmatory tests, because this 
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is what happens in real life. In the same manner, the participating GPs were allowed 
the choice of treatments constituting ‘usual care’. It was recommended however, that 
the national guidelines be followed. More detailed information on the design of our 
trial is given in the method sections of chapters three to five.

RESEARCH QUESTIONS AND OUTLINE OF THIS THESIS

- Which treatment strategies are employed by Dutch GPs in LRS? What is the 
clinical course of illness in LRS in Dutch general practice? In Chapter 2, a 
historic prospective cohort study researching incidence, prevalence, long-term 
course of illness and treatment strategies for radiating low back pain (which 
includes LRS) in general practice is described to provide a timely overview of 
the status quo.

- Are segmental epidural steroid injections effective as an additional analgesic 
treatment compared to the usual care, in the acute phase of LRS, in Dutch 
general practice? This question is addressed in Chapter 3. 

- What is the influence of adding epidural steroid injections to the usual care of 
LRS in Dutch general practice on the direct and indirect medical costs of this 
condition? Are epidural steroid injections cost-effective when implemented as 
an additional pain treatment for LRS in Dutch general practice? In Chapter 4, 
an economic evaluation is presented.

- Do segmental epidural steroid injections enhance the quality of life in patients 
with acute LRS, when applied as an additional pain treatment in Dutch general 
practice? What will the costs per QALY gained be, if epidural corticosteroid 
injections are added to the usual treatment of acute LRS in Dutch general 
practice? The influence of adding epidural corticosteroid injections to the usual 
pain treatment of LRS in general practice on patients’ quality of life, including a 
cost-utility analysis, is described in Chapter 5.

- In Chapter 6, the results of the research presented in the previous chapters is 
summarized and reflected upon.
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ABSTRACT

Background
Little is known about the long-term clinical course of illness of radiating low back 
pain in general practice or about the treatment strategies employed by GPs. The aim 
of this study was to calculate the incidence and prevalence of radiating low back 
pain, to explore the long-term clinical course of radiating low back pain including 
the influence of radiculopathy (in a sample population) and non-radiating low 
back pain thereon, and to describe general practitioners’ treatment strategies for 
radiating low back pain. 

Method
We performed a historic prospective cohort study in Dutch general practice. 
Patients over 18 years of age with a first episode of radiating low back pain in 1998 
or 1999, as registered by the ICPC code L86, were included and followed for ten 
years. Main outcome measures were incidence and prevalence, long-term course of 
illness, initial diagnoses established by the GPs and treatment strategies.

Results  
Mean incidence was 9.4 and mean prevalence was 17.2 per 1,000 person years. 
Three-hundred and eighty-one patients had 1,193 contacts with their GPs. 50% 
had only 1 contact with their GP. Episodes were significantly longer in patients 
with a history of non-radiating low back pain and in patients with a diagnosis of 
radiculopathy in the first 5 years. L86 episodes represented radiculopathy in 50% 
cases. Medication was prescribed to 64% of patients, mostly NSAIDs, whereas 53% 
of patients was referred, mainly to physiotherapists and neurologists. Nine per cent 
of patients underwent surgery. 

Conclusion 
The ICPC code L86 is used to identify patients with radiculopathy but we learned 
that it includes many cases of unspecific radiating low back pain. More research is 
needed to clarify the diagnoses to which the registry code of L86 translates.



Radiating low back pain in general practice

19

INTRODUCTION

Low back pain is a common health problem, affecting up to 80% of the population 
at some point in life.1 The prognosis of radiating low back pain is less favourable 
than of non-radiating low back pain in terms of pain, disability, chronicity, loss of 
productivity, quality of life and use of health care resources, especially if the pain 
radiates to below the knee, indicating radiculopathy.2-5 
 Several aspects of radiating low back pain in general practice have not yet been 
clarified. Most descriptive research on the subject is performed in hospital settings 
with a short-term follow-up. Incidence and prevalence rates vary widely between 
studies because populations and definitions vary.6,7 Little is known about the long-
term clinical course of illness of radiating low back pain in general practice or 
about the treatment strategies employed by general practitioners (GPs). Radiating 
low back pain is registered with the ICPC code L86 which includes radiculopathy 
as well as non-radicular radiating low back pain in unknown proportions.8,9 It is 
unclear if and how the presence of non-radiating low back pain at any time in a 
patient’s medical history influences the course of illness in radiating low back pain. 
We performed a historic prospective cohort study in a general practice population 
with a ten-year follow-up. We aimed to calculate incidence and prevalence of 
radiating low back pain and to explore the long-term clinical course of illness 
including the influence of non-radiating low back pain and radiculopathy thereon. 
Next, we aimed to investigate which proportion of patients was initially diagnosed 
with radiculopathy and to describe the GPs’ treatment strategies for radiating low 
back pain.

METHOD

The data for our study were extracted from the Registration Network Groningen 
(RNG). The RNG consists of three group practices with a combined dynamic 
patient population of approximately 30,000 patients. Anonymized data on reasons 
for encounter, prescriptions and referrals are uploaded from the electronic patient 
records to the RNG database. In the Netherlands, with no free access to hospital care, 
a GP is the first physician to be consulted for virtually every health problem. The 
RNG therefore contains an overview of its population’s health care consumption. 
The GPs participating in the RNG are trained and experienced in accurate 
registering.10 Health problems are registered in electronic patient files using units 
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called ‘episodes’. An episode contains all information concerning a single health 
problem: correspondence, investigations, out-of-hours general practice encounters, 
(repeat) prescriptions and the GP’s personal work notes. It is important to realize 
that these healthcare episodes represent the care provided by the GP, which 
correlates to, but does not equal, the disease as experienced by patients. All elements 
within one episode are coded with one International Classification of Primary Care 
(ICPC) code.8,9 The ICPC code L86 registers radiating low back pain. Our study 
database was created by including all patients over 18 years of age who had their 
first episode of radiating low back pain in 1998 or 1999 and following them for 
ten years. Registration mistakes were assessed by two independent researchers and 
excluded. 
 Person days, the number of days patients were registered in one of the 
practices, were used to calculate person-years. Person-years were used to correct 
for incomplete follow-up and to calculate incidence and prevalence rates. Since we 
made use of a dynamic population, we defined the incidence rate as the number of 
new cases of radiating low back pain occurring in one year, divided by the number 
of person-years of the population at risk in the same year. The denominator includes 
the person years of patients up to the moment they are diagnosed with radiating 
low back pain, since they are, from that point, not at risk anymore. We defined 
the prevalence rate as all existing cases of radiating low back pain in one year, 
divided by the total number of person years of our study population in that year. 
This includes the patients who have already been diagnosed with the condition. 
The reason for choosing prevalence rates (cases per year) rather than prevalence 
proportions (percentage of patients diagnosed), was that from our database, it was 
impossible to determine whether any patient was prevalent at a given time point if 
the diagnosis was established at an earlier time.
 Course of illness was explored by analysing the length of LRS episodes and 
the number of contacts within episodes, as well as recurrences of radiating low 
back pain and whether patients underwent surgery. An episode was defined as 
ended when no L86 entries were made within the year following the final contact. 
The treatment strategies distinguished were watchful waiting, medication and 
referral. Prescription drugs with the same pharmacological working mechanism 
(for example, NSAIDs) were analyzed as a group. Non-radiating low back pain is 
registered with the ICPC codes L02 and L03 in the Dutch version of the ICPC-1. 
When a patient had episodes coded with L02 and/or L03 before or after the L86 
episode, this was defined as having a ‘pre-history’ or ‘post-history’ of non-radiating 
low back pain. In a representative (as to sex and age) subsample of patients (n=103), 
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we searched the medical files to investigate whether there was an initial diagnosis of 
radiculopathy. 
 Statistical analysis was carried out with SPSS. Kaplan-Meier analysis was used to 
estimate the probability of patients consulting their GP, which provides information 
on the length of healthcare episodes. End point was the date an episode ended 
(see above), which does not necessarily mean that the patient was recovered. We 
stratified by sex, age group, pre-history of non-radiating low back pain and initial 
diagnosis of radiculopathy or not (the last criterium only for the subsample in 
which this was investigated). Age groups were: 18-44 years, 45-64 years and 65+, 
determined by age at inclusion. An independent sample t-test was used to compare 
differences in mean consultation rates between subgroups and a logrank test to 
compare differences between subgroups in the Kaplan-Meier analysis. To compare 
incidence and prevalence the Pearson chi-square test was used. The Mann-Whitney 
or Kruskal-Wallis test were used in case of a skewed distribution.

RESULTS

Population
We included 390 patients (figure 2.1) with a mean age of 47 years and 50% men. 
134 patients (34%), with a mean age of 50 and 49% men, left the database before 
the follow-up period finished, after a mean period of four years. Our sample of 103 
patients had a mean age of 49 years and 52% were men. 

Incidence and prevalence
We found mean incidence and prevalence rates of 9.4 and 17.2 per 1,000 person 
years (table 2.1), lower in men than in women and the highest in patients in the 
oldest age group.

Course of illness
Three-hundred and eighty-one patients (98%) had face-to-face contact with their 
GPs for radiating low back pain in 1.193 contacts. 1.006 contacts (84%) were regular 
visits to the GPs’ office, 168 (14%) were housecalls and 19 contacts (2%) were out-
of-hours general practice care. 189 patients (50%) had one contact, 161 patients 
(42%) had two to five contacts and 31 patients (8%) had six or more. There were 
no significant differences between sexes and age groups regarding the number of 
contacts. 
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Table 2.1: Incidence and prevalence rates of radiating low back pain in general practice per 
1,000 person-years, stratified by sex and age, for each follow-up year. (RNG population 18+ 
years, 1998 – 2008)

Incidence

Sex Age category

Year Total Men (18+) Women (18+) 18-44 45-64 65+

1999 10.8 10.5 11.1 9.4 19.8 18.7

2000 10.5 8.4 12.6 10.0 18.7 16.1

2001 8.5 7.7 9.1 6.6 15.9 16.3

2002 9.8 8.7 10.9 9.9 14.5 18.0

2003 8.9 8.0 9.7 8.5 14.8 14.7

2004 8.1 6.2 10.1 7.7 14.1 12.5

2005 10.0 9.1 10.9 8.8 15.5 22.6

2006 8.8 8.6 8.9 7.0 15.3 16.9

2007 10.2 9.3 11.0 10.0 16.3 16.3

2008 8.7 8.5  8.9 7.7 15.5 14.4

Prevalence

Sex Age category

Year Total Men (18+) Women (18+) 18-44 45-64 65+

1998 15.8 14.1 17.2 13.3 27.7 31.6
1999 16.5 15.6 17.3 13.8 29.1 31.7
2000 17.1 14.0 19.9 14.2 29.8 33.6
2001 15.3 13.9 16.7 12.0 27.6 30.7
2002 18.0 14.7 21.1 15.7 29.1 35.4
2003 16.7 14.6 18.8 13.9 28.2 32.8
2004 16.6 13.0 20.1 13.8 29.0 29.4
2005 17.6 14.7 20.4 13.4 31.1 35.7
2006 17.1 15.3 18.7 12.8 29.4 32.8
2007 19.4 16.7 22.0 16.0 31.4 35.8
2008 19.1 16.5 21.6 13.1 34.5 36.4

Radiating low back pain recurred in 91 patients (23%), significantly more often in 
women than in men: 54 vs 37 times, (p=0.04). Eighteen patients had more than one 
recurrence. We found a pre-history of non-radiating low back pain in 96 patients 
and a post-history in 86, 79 patients had both and 120 had neither. More women 
than men had post-histories of non-radiating low back pain: 69 versus 96, p = 
0.03. Presence of a pre-history of non-radiating low back pain did not significantly 
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influence the occurrence of a post-history. 33 patients (9%) underwent one to three 
surgical procedures, totalling 43 interventions. Eight patients had surgery more 
than once. Men had surgery significantly more often than women: 24 operations in 
16 men versus 19 operations in 17 women (p = 0.03). 14 patients were referred as 
medical emergencies, 8 of these had surgery for cauda equina syndrome. The initial 
diagnosis in our sample population was radiculopathy in 53 cases, non-radicular 
radiating low back pain in 48 cases and spinal stenosis in two cases.

All episodes of radiating low 
back pain (L86)

n = 576 
Excluded (n = 186):

Not the first episode (n = 165)
Age < 18 (n = 4)

Registration mistakes (n = 17)

Included (n = 390)

< 10 years follow-up (n = 134)

Deceased (n = 35)
Moved (n = 38)

Changed GP (n = 38)
Other/unknown (n = 23)

10 years follow-up 
(n = 256)

Figure 2.1: Patient selection flow schedule

Consultation rate probability
In figure 2.2a-2.2d, the Kaplan-Meier curves estimating the probability of patients 
consulting their GP because of radiating low back pain are shown. Within one year, 
82% of episodes had. We found no significant differences between sexes and age 
groups regarding episode length. Patients with a pre-history of non-specific low back 
pain had a significantly higher consultation rate for radiating low back pain (logrank 
0.036). In our sample population we found a significantly higher consultation rate 
in patients with an initial diagnosis of radiculopathy than in patients without 
over the course of 5 years (logrank 0.020) but not with a follow up of ten years 
(logrank 0.059). At the end of the follow-up period there were three patients left. 
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Figure 2.2a-d: Probability of GP consultation for radiating low back pain (ICPC L86) during 
10 years of follow up stratified by sex (a), age (b), pre-history of low back pain (c) and initial 
diagnosis of radiculopathy or not (d) (RNG population 18+ years, 1998 – 2008)
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Treatment strategies
Treatment strategies chosen in subsequent contacts are shown in figure 2.3. No 
differences were found between sexes and age groups. 
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Figure 2.3: Treatment strategies employed by the GPs for each subsequent contact in the 
first episode of radiating low back pain (ICPC L86), up to the 10th contact (RNG population 
18+ years, 1998 – 2008)

Medication and referrals for radiating low back pain stratified by sex and age 
groups are shown in table 2.2. Medication was prescribed to 250 patients (64%). 
The number of prescriptions per patient varied from 1 to 82, totalling 1,321, mostly 
for NSAIDs (52%). 50% of prescriptions were written in the first year of an L86 
episode. During our study period, 205 patients (53%) were referred for radiating 
low back pain. The number of referrals varied between one and twelve per patient, 
totalling 400. 60% of the referrals were to other primary care professionals, mainly 
physiotherapists. Referral to medical specialists (40%) were mainly to neurologists. 
Fourteen patients were referred to neurosurgeons as medical emergencies. More 
than half of the referrals took place in the first year of the episode, with a median of 
18 days after the first contact. 
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Table 2.2: Treatment strategies: prescriptions and referrals for radiating low back pain in 
general practice (RNG population 18+ years, 1998 – 2008)

Treatment strategy Total (%)
Sex Age category

Men (18+) Women (18+) 18-44 45-64 65+
Prescriptions

Paracetamol 149 (11)    56 93 37 64 48

NSAIDs 690 (52) 290 400 407 186 97

Weak opiates 142 (11) 60 82 60 42 40

Opiates 14 (1)   5 9 10 4 0

Benzodiazepines 237 (18) 102 135 147 60 30

Other 89 (7)  38 51 48 31 10

Total (%) 1,321 (100) 551 (42) 770 (58) 709 (54) 387 (29) 225 (17)

Referrals

Primary care 

Physical therapy 219 (54) 106 113 111 81 27

Other remedial therapy 21 (6)  8 13 12 3 6

Hospital care

Neurology 120 (30) 60 60 76 32 12

Revalidation 16 (4) 6 10 11 5 0

Neurosurgery 8 (2) 1 7 5 2 1

Orthopedics 7 (2) 3 4 3 1 3

Anesthesiology 4 (1) 1 3 3 1 0

Other 5 (1) 2 3 2 1 2

Total (%) 400 (100) 187 (47) 213 (53) 223 (56) 126 (32) 51 (13)

DISCUSSION

Principal findings
In our study, 50% of radiating low back pain episodes consisted of one contact 
between patient and GP. Episodes of radiating low back pain in which patients 
make use of general practice care over a long period of time are uncommon. These 
episodes are correlated with a history of non-radiating low back pain and (probably) 
with an initial diagnosis of radiculopathy.  It seems that radiating low back pain is 
a short-term problem for which not much care is needed by patients. However, no 
more GP contacts does not necessarily mean that patients were free of symptoms. 
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Episodes registered by the ICPC code L86 represented radiculopathy in about half 
of the cases and unspecific radiating low back pain in the other half. 

Strengths and weaknesses
Strengths of our study are the long-term follow-up and the general practice 
setting. The GPs who participate in the RNG are accurate in registering morbidity 
which makes our database reliable.10  There are also limitations. From a caregiver 
perspective, it seems strange that GPs would choose a wait-and-see policy for 
radiating low back pain after five or more consultations, as was done in 40 cases 
(figure 2.3). It is possible that recurrences of radiating low back pain have been 
filed under previous episodes, giving the impression of single lengthy episodes with 
many contacts where in fact there were multiple, shorter episodes. Or, multiple L86 
episodes may have occurred within one year, which in our study would be regarded 
as one episode. Finally, as mentioned above, information on the general practice 
care provided to patients does not equal information about the diseases of patients. 
However, especially in the Dutch healthcare system where general practice care is 
the pivot of the healthcare system, we think it is one of the best indicators of disease.

Other research
The LINH, a Dutch national information network of primary care,  explored the 
incidence and prevalence of radiculopathy in Dutch general practice, using the 
same ICPC code (L86) as we did to select their patient population.11 Between 
2003 and 2010, the LINH found a mean incidence of 10.3 (9.4 in our study), and 
a mean prevalence of 15.1 (17.2 in our study) per 1,000 person years. In our study, 
peak incidence and prevalence occurred in the 65+ age group but in the LINH 
study, peak incidence and prevalence (16.0 and 25.0 respectively) occurred in a 
younger population of 45-64 year olds. During our study period, the incidence per 
1,000 person years remained stable while the prevalence rose. This implies that the 
number of new cases per year remained the same, but that the episodes lasted longer 
in later years. In the LINH-study, this trend is not found. In 2005, Luijsterburg 
et al performed a database study investigating GPs’ prescription patterns for 
radiculopathy, also making use of the ICPC code L86. The GPs prescribed NSAIDs 
to the majority of patients, similarly to what we found.12 
 The ICPC code L86 is used to identify patients with radiculopathy in both the 
abovementioned studies and in others, but, as said, it literally registers radiating 
low back pain.2,13 From our subsample we know that this includes probably about 
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as many cases of unspecific radiating low back pain, as ‘true’ radiculopathy. This 
finding has significant implications for the use of registry data since assumptions 
and conclusions about specific conditions may be far from the truth. More research 
is needed to clarify the diagnoses to which the registry code of L86 translates (and 
ultimately, perhaps, these codes need adjustment).
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ABSTRACT

Background
Lumbosacral radicular syndrome (LRS) is a self-limiting, benign, painful and 
impairing condition caused by lumbar disc herniation and inflammatory processes 
around the nerve root. Segmental epidural steroid injections (SESIs) are helpful to 
reduce radicular pain on a short-term basis. It is unknown whether SESIs are an 
effective addition to usual pain treatment of LRS in general practice. In our study, 
we assessed the effectiveness of SESIs on pain and disability as an addition to usual 
care for acute LRS in general practice.

Method
A pragmatic, single-blinded, randomized controlled trial in Dutch general practice 
was conducted. Usual care was compared to usual care combined with a SESI in 
63 patients in the acute phase of LRS. The primary outcome measure was the NRS 
back pain score at 4 weeks. To detect a minimal clinically important difference of 
1.2 points and a common within-group standard deviation of 1.7 with a two-tailed 
alpha of 0.05 and a power of 0.80, we needed 33 subjects in each group. Statistical 
analysis was carried out using mixed models. 

Results
A small significant effect in favour of the intervention, corrected for age, sex and 
baseline values, was found for the NRS back pain score, self-reported impairment 
and Roland-Morris disability score. The differences did not reach our threshold 
for clinical relevancy. Patients from the intervention group were significantly more 
satisfied with the received treatment than patients from the control group.

Conclusion
We found a statistically significant but small positive effect of SESIs on back pain, 
impairment and disability in acute LRS. Based on these outcomes, we cannot 
recommend implementing SESIs as an additional regular treatment option in 
general practice.
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INTRODUCTION

Lumbosacral radicular syndrome (LRS) is defined as pain, radiating from the back 
into the leg, (“sciatica”) in combination with a positive straight leg raising test and/
or neurological symptoms originating from a single nerve root. In the Netherlands, 
LRS is treated by general practitioners (GPs) who adhere to the Dutch College of 
General Practitioner’s Guideline on LRS.1 According to this guideline, treatment 
of LRS consists of pain treatment by taking analgesics as needed, and maintaining 
normal daily activities as much as possible. The prognosis of LRS is favourable: 
within eight weeks, 80% of patients have reached bearable pain levels and resumed 
their work.1 Some patients, however, do not adequately respond to conservative 
therapy during and after this period.2 In 25% of patients, radicular pain becomes 
chronic.1 
 LRS is most commonly caused by protrusion of a lumbar intervertebral 
disc, which results in an inflammatory response around the nerve root.1, 4 This 
inflammatory process is the cause of the radicular pain, rather than mechanical 
compression.5-8 Local anti-inflammatory drugs may lessen inflammation and pain, 
making it easier for patients to profit from the favourable prognosis. Segmental 
epidural steroid injections (SESIs) are an example of local anti-inflammatory 
treatment. SESIs are not recommended in the Dutch guidelines for GPs, but the 
intervention is widely applied as a pain treatment for LRS in the Netherlands.
 Efficacy of SESIs in LRS is controversial. Some studies are underpowered, 
others lack methodological quality to justify definite conclusions.2,9-12 In trials that 
included patients in the acute phase of well-defined radicular syndrome (“sciatica”), 
SESIs turned out to be more effective than placebo in reducing pain and hastening 
return to normal daily activities.2, 5, 8, 13-22 
 Since patients in the acute phase of LRS are cared for by GPs, SESIs are a possibly 
useful treatment option in general practice. Most RCTs, however, have been 
conducted to assess efficacy rather than effectiveness (i.e. placebo-controlled double 
blinded trials rather than pragmatic trials), in specialist practice, in heterogeneous 
patient groups, with a short-term follow-up and using a single measuring moment. 
To our knowledge, no study has  assessed effectiveness in general practice, with 
multiple measuring points and a long term follow-up, in a homogeneous patient 
group. We assessed the effectiveness of adding SESIs to usual pain treatment for 
patients with acute LRS in general practice, by means of a pragmatic randomized 
controlled trial measuring pain, disability and recovery in acute LRS patients with 
profound sciatica.
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METHOD

We conducted a pragmatic randomized controlled trial in Dutch general practice. 
Our trial took place in and around the city of Groningen, the Netherlands, in 41 
general practices with 76 participating GPs. Patients were recruited between January 
1st 2005 and December 31st 2007 and followed for one year. This study was approved 
by the Medical-Ethical Committee of the University Medical Center Groningen in 
2005, (code 2005/154), and was registered in the Dutch trial register as SLURP, code 
NTR342. Our institution funded this study. There was no additional funding from 
external sources. 
 Our research question calls for a pragmatic study design, which demands that 
real life conditions are followed as closely as possible. Usual care was therefore not 
standardized but defined as the treatment decided on by the patients and their GPs. 
Since Dutch GPs generally adhere to the Dutch College of General Practitioner’s 
guidelines, usual care consisted of advice and analgesic medication and/or referral 
as needed.1, 23 The GPs’ diagnosis of LRS was not evaluated by further specialist 
physical examination, except to determine the level at which the SESI was to be 
administered. Patients and caregivers were not blinded.
 Inclusion criteria were a diagnosis of LRS established by the GP, complaints 
of LRS for at least two weeks and no more than four weeks duration and patient 
age between 18 and 60 years. The upper age limit of 60 was chosen because 
complications of epidural injections are more common in the over 60 age group, due 
to osteoporosis. Exclusion criteria were a history of spinal surgery or spinal trauma, 
maintenance therapy with corticosteroids or anticoagulants, bleeding disorder, 
cauda equina syndrome, a body mass index of more than 35 kg/m2, inadequate 
mastery of the Dutch language, allergy to corticosteroids, pregnancy or a wish 
to conceive, breastfeeding and mental disability. Patients with insulin-dependent 
diabetes mellitus were not excluded but instructed to measure their serum glucose 
levels regularly in the 48 hours after the intervention.
 Patients in whom the GP established the diagnosis of LRS were given written 
information on the study, an informed consent form and a baseline symptom 
questionnaire containing numerical rating scales for pain and impairment, the SF-
36 and the Roland-Morris disability questionnaire. Patients were asked to complete 
the questionnaire and the informed consent form and send them to the research 
centre. Upon receiving this information, subjects were contacted by the primary 
researcher to check inclusion and exclusion criteria with a protocolled inclusion 
form. In the absence of exclusion criteria, the inclusion form was completed. 
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 Randomization was performed by a colleague with no further involvement in the 
study. Pre-prepared, sequentially numbered, opaque, sealed envelopes containing 
stickers labelled either “SESI” or “CAU”, balanced after 40 assignments, were used. 
Upon randomisation, the consecutive envelope was opened and the sticker with 
the allocated treatment was fixed on the completed inclusion form. Inclusion 
forms, containing personal patient information, were coded and kept separately 
from follow-up questionnaires. To keep the researchers blinded until after the final 
analysis of the results, follow-up questionnaires were provided with the same codes 
but contained no personal patient information. 
 Patients allocated to the intervention group were presented to the department 
of anaesthesiology of the University Medical Centre Groningen (UMCG). An 
anaesthesiologist with no further involvement in the study administered the  
SESIs within 48 hours after randomisation. The SESIs consisted of 80 milligrams 
of triamcinolone in 10 millilitres of normal saline and were administered using 
a lumbar translaminar approach without additional imaging, one level above the 
presumed LRS in either sitting or lateral position. The skin was anaesthetised with 
lidocaine, but no local anaesthetics were injected epidurally to avoid problems 
with mobility and bladder emptying. After the injection, patients were referred 
back to their GPs for further usual care. When a patient was randomized to the 
CAU-group the GP provided usual care from the start. The translaminar injection 
technique without additional imaging, rather than a transforaminal approach 
with fluoroscopic guidance and administering of local anaesthetics, was chosen 
because of the pragmatic study design - given the shorter waiting time and better 
accessibility, the intervention would be applied this way in normal practice as well.
 Follow-up in both groups was performed using postal questionnaires regarding 
pain, disability, and satisfaction with treatment, measured at 2, 4, 6, 13, 26 and 
52 weeks after the start of the treatment. The 24-point Roland-Morris Disability 
Questionnaire (RMDQ) was used for measuring disability.24, 25 For measuring pain 
and self-perceived impairment, a numeric rating scale (NRS) from 0 to 10 was 
used, where 0 meant no pain/impairment and 10 meant the worst pain/impairment 
imaginable. For measuring satisfaction with treatment, we asked patients to grade 
their treatment on a scale from 0 to 10, where 0 meant very poor and 10 meant 
excellent. All variables were measured at every time point. As minimal clinically 
important differences in the interpretation of the results, a reduction of 30% from 
baseline was used for the RMDQ-score and 2.0 was used for the NRS pain and 
impairment scores.24-28
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 Power calculations were based on the NRS back pain score at four weeks from the 
start of the treatment. A difference in NRS back pain score of 1.2 – 2.0 is considered 
clinically relevant in primary care attendants with low back pain.29-32 The mean 
standard deviation of VAS scores in patients with moderate pain is approximately 
1.7.33 To detect a difference of 1.2 and a common within-group standard deviation 
of 1.7 with a two-tailed alpha of 0.05 and a power of 0.80, we needed 33 subjects in 
each group. 
 All analyses were performed using an intention-to-treat basis. Mixed model 
regression analysis was performed using SAS 9.2 PROC MIXED. No data 
imputation is necessary using this model.34 Patients were a random factor in the 
model and treatment a fixed factor. For every outcome variable, treatment and time 
of measurement as independent variables were tested with sex, age and baseline-
values as covariates to account for non-balance in the randomization.

RESULTS

Eighty-four patients were presented to us by their GPs, of whom 73 patients were 
eligible and included in the study. A flow schedule is presented in figure 3.1. 

Presented by GP
(n = 84)

Excluded (n = 11)
Not meeting inclusion 
criteria (n = 7)
Declined to participate 
(n = 4)

Randomized
(n = 73)

Allocated to 
intervention 

group (n = 37)

Allocated to 
control group 

(n = 36)Lost to follow-up (n = 5)
Participation ended by 
subject (n = 3)
Returned no 
questionnaires (n = 1)
Deceased (n = 1)

Included in final 
analysis (n = 33)

Included in final 
analysis (n = 30)

Lost to follow-up (n = 6)
Participation ended by 
subject (n = 4)
Returned no 
questionnaires (n = 2)

Figure 3.1: Population flow schedule
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Of the 73 randomized patients, ten were not included in the analysis. Seven subjects 
ended their participation shortly after enrolment and three subjects did not send 
back any questionnaires despite repeated requests. Of one subject the follow-
up was incomplete. She died during the study period due to Burkitt lymphoma, 
which initially caused radicular pain. The subjects lost to follow-up did not differ 
significantly in sex, age, randomization group or baseline values from the 63 subjects 
who were included in the analysis. Of these 63 subjects, 30 were men. The mean 
age of the study participants at the time of the inclusion was 43.7 years (SD 9.8). 

Table 3.1: Mean NRS and Roland-Morris scores of study participants for every measuring 
moment in the follow-up period.

Follow-up time (weeks) 0 2 4 6 13 26 52

RMDQ score

Intervention group mean (SD) 16.5 (4.2) 10.7 (7.1) 8.9 (6.8) 8.0 (6.8) 5.3 (5.9) 3.0 (4.5) 2.3 (3.7)

Control group mean (SD) 14.5 (6.1) 12.3 (6.1) 10.5 (7.0) 8.1 (6.3) 7.6 (6.3) 5.4 (6.5) 4.1 (6.2)

NRS back pain

Intervention group mean (SD) 6.2 (2.6) 3.3 (2.9) 3.3 (3.0) 2.5 (2.6) 2.1 (2.5) 1.9 (2.5) 1.3 (1.9)

Control group mean (SD) 4.5 (2.7) 4.1 (3.0) 3.6 (2.7) 2.8 (2.3) 3.0 (3.0) 2.0 (2.4) 2.0 (2.9)

NRS leg pain

Intervention group mean (SD) 7.8 (1.7) 4.2 (3.1) 3.8 (3.3) 2.6 (2.5) 1.6 (2.5) 1.6 (2.4) 1.0 (2.0)

Control group mean (SD) 6.4 (2.3) 4.7 (3.1) 3.9 (2.8) 2.9 (2.5) 2.7 (2.8) 1.9 (2.5) 1.4 (2.2)

NRS pain during day

Intervention group mean (SD) 7.7 (1.6) 4.9 (3.1) 4.5 (3.2) 3.1 (2.7) 2.4 (2.7) 2.2 (2.6) 1.2 (2.0)

Control group mean (SD) 6.2 (2.1) 5.1 (2.8) 4.2 (2.6) 3.3 (2.4) 3.1 (2.9) 2.2 (2.3) 2.2 (3.0)

NRS pain during night

Intervention group mean (SD) 6.4 (2.6) 3.6 (3.2) 3.7 (3.0) 2.5 (2.5) 1.7 (2.6) 1.8 (2.3) 0.8 (1.7)

Control group mean (SD) 5.7 (2.7) 4.3 (3.0) 3.0 (2.8) 2.6 (2.5) 2.6 (2.9) 1.9 (2.5) 1.8 (2.9)

NRS total pain

Intervention group mean (SD) 7.7 (1.2) 5.0 (2.9) 4.2 (3.0) 3.3 (2.5) 2.5 (2.5) 2.3 (2.5) 1.3 (2.0)

Control group mean (SD) 6.9 (1.7) 5.3 (2.6) 4.5 (2.8) 3.7 (2.5) 3.2 (2.8) 2.3 (2.4) 2.1 (3.0)

NRS impairment

Intervention group mean (SD) 7.8 (1.6) 5.2 (3.2) 4.0 (3.1) 3.0 (2.8) 2.6 (2.9) 1.7 (2.2) 1.0 (1.6)

Control group mean (SD) 6.7 (2.2) 5.2 (2.8) 4.7 (2.8) 3.3 (2.9) 3.2 (2.9) 2.1 (2.3) 1.9 (2.6)
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For the 63 study participants, we sent out 441 questionnaires, of which 408 were 
returned. Means and standard deviations of all variables in both groups for every 
time point of measurement are presented in table 3.1. Despite randomization, the 
intervention group was in a worse initial condition than the control group for all 
baseline values. We adjusted for these differences by including the baseline values 
as covariates in the mixed models regression analysis. In table 3.2 and in figures 
3.2a-g, we report the results of the mixed models regression analysis. Both groups 
experience a significant decline over time for all symptoms. When analysed over 
the entire follow-up time, the intervention group experienced significantly less 
symptoms than the control group for the NRS back pain score (p = 0.0115), the 
NRS score for self-perceived impairment (p = 0.0361) and the the RMDQ-score 
(p = 0.0173). These differences between the groups remained constant during the 
whole follow-up period. In figures 3.2a-g, the courses over time of all variables for 
the entire study period are shown graphically. 
 Finally, we found a significant difference in mean patient satisfaction between 
the two groups. The intervention group rated their treatment 9.0 on a 0 to 10 scale, 
and the control group rated their treatment 7.2 on a 0 to 10 scale (p = 0.006). No 
complications or adverse effects of the intervention were reported. 

Table 3.2: Estimated differences between group means. 

Variable Estimated
 difference 

Standard
error P |t| 95% CI - 95% CI +

RMDQ-score 2.5004 1.0435 0.0173 0.4551 4.5456

NRS back pain 1.1165 0.4389 0.0115 0.2562 1.9767

NRS leg pain 0.6717 0.5100 0.1890 -0.3279 1.6713

NRS pain during the day 0.6563 0.5186 0.2068 -0.3601 1.6727

NRS pain during the night 0.5285 0.4741 0.2659 -0.4007 1.4577

NRS total pain 0.6890 0.4729 0.1463 -0.2378 1.6158

NRS impairment 1.0254 0.4867 0.0361 0.0714 1.9793

In this repeated measures regression analysis, differences between groups are calculated based on 
the study outcomes, corrected for baseline values, to estimate true values in the random population. 
We found significant differences between group means for RMDQ-score, NRS back pain score and NRS 
score for self-perceived impairment. These differences are statistically significant but too small to be 
considered clinically relevant.
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DISCUSSION 

In this study, SESIs yielded a statistically significant overall effect on back pain, 
self-perceived impairment and disability as an additional treatment for LRS in 
a pragmatic general practice setting. Small differences between pain severity 
scores and other outcomes, however, may be statistically significant but clinically 
trivial. Since differences of 1.2 – 2.0 on the NRS pain scales, and a 30% reduction 
from baseline (which amounts to 4.5 points in our study) in RMDQ score can 
be considered clinically important to patients, the effects of our intervention are 
probably too small to be relevant.24-32 
 The intervention group was significantly more satisfied with their treatment 
than the control group, rating a mean of 9.0 versus 7.2 on a 0 to 10 scale (p = 
0.006). As no clinically relevant effect was yielded in our study, the more positive 
evaluation of the intervention by patients should probably be attributed to the effect 
of receiving extra attention and care.
 Our study is the first pragmatic trial undertaken in general practice, where most 
patients with LRS are seen and treated in an early stage. It is one of the few studies 
aimed to assess effectiveness rather than efficacy of SESIs. To our knowledge this 
has been done only once before, 15 years ago and in a hospital setting.22 Outcomes 
of that study suggested that adding SESIs as a first-line treatment to rest and a 
nonsteroidal anti-inflammatory drug for LRS resulted in additional costs and no 
gain in efficacy. Our study is the first to evaluate the effect of SESIs on LRS with 
mixed models multiple regression analysis, which enabled us to assess the effect of 
this intervention over the whole course of the follow-up time rather than evaluating 
its effect on a single moment. Whereas most trials in this field are underpowered, 
we included enough patients to yield a statistically significant effect.
 This study has some possible limitations. One is the fact that the intervention 
group unfortunately differed from the control group in baseline values. Since 
randomization was adequately performed, we have no explanation for these 
differences other than coincidence. In the mixed model regression analysis we 
corrected for the baseline differences including the baseline values as a covariate. 
Baseline differences between groups do, however, raise questions about whether 
those groups are truly comparable. The MCIDs of measuring instruments may vary 
between categories of baseline severity in symptoms. According to the literature, 
our groups were comparable in that respect.28, 33 We are therefore convinced that 
the difference in baseline values between our study groups are not a problem for the 
analyses and the ultimate interpretation of our trial results.
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 It can be argued that for our study goals, the NRS leg pain score would have 
been a more appropriate primary outcome measure than the NRS back pain score. 
We chose back pain for calculating our sample sizes because the MCID of the NRS 
back pain score is extensively used and well described in primary care back pain 
patients.24, 29, 30, 32, 33 However, leg pain is more specific for radiculopathy.34,35 Since 
our study had the statistical power to detect a difference of 1.2 on a numerical rating 
scale with a power of 0.80 and an alpha of 0.05, and since the minimal clinically 
important difference for leg pain on the numerical rating scale is 1.3 to 3.5, it would 
have detected a relevant difference in leg pain if present. A different choice of 
primary outcome measure would therefore not have led to different conclusions.
 Our subjects reported no adverse effects of our intervention. One of the 
subjects, however, died during our study period due to Burkitt lymphoma, which 
initially caused radicular pain. Epidural steroids are known to relief symptoms of 
spinal cord compression caused by tumours or metastases.36 It is conceivable that 
administering epidural steroids to a patient whose radicular complaints are caused 
by cancer, delays diagnosis and treatment. To our knowledge, no reports about this 
problem have been published. 
 Placebo-controlled double-blinded randomized trials have yielded positive 
results for the efficacy as a pain treatment of SESIs on LRS. Our study shows that the 
intervention has a statistically significant beneficial effect as an additional treatment 
in general practice as well. This effect however, is too small to be considered clinically 
relevant to patients. Based on the outcomes of this study, we cannot recommend 
that administering SESIs for the pain treatment of LRS be implemented as a regular 
intervention in general practice. Further research should be aimed at adequately 
treating pain in patients with acute LRS and possibly at identifying patient subgroups 
that might benefit the most from SESIs, with additional focus on complications and 
side effects.
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ABSTRACT

Background
Lumbosacral radicular syndrome (LRS or radiculopathy) is a benign, generally 
self-limiting but painful condition caused by a herniated lumbar intervertebral 
disc which results in an inflammatory process around the nerve root. Segmental 
epidural steroid injections could lessen pain. Low back pain and sciatica form a 
large financial burden on national healthcare systems. Improving pain treatment 
could lower costs to society by diminishing loss of productivity.

Method 
We performed a pragmatic, randomized, controlled, single-blinded trial in Dutch 
general practice. General practitioners included patients with acute LRS. All patients 
received usual care. Patients in the intervention group received one segmental 
epidural steroid injection containing 80 mg triamcinolone as well. Follow-up 
was performed using postal questionnaires at 2, 4, 6, 13, 26 and 52 weeks. Main 
outcomes were pain, disability and costs. Economic evaluation was performed from 
a societal perspective with a time horizon of one year. 

Results 
63 patients were included in the analysis. Mean total costs were €4,414 in the 
intervention group and €5,121 in the control group. This difference was mostly due 
to loss of productivity. The point estimate for the incremental cost-effectiveness 
ratio (ICER) was - €730 (one point diminishment on the NRS back pain score in 
one patient in the course of one year would save €730). Bootstrapping showed a 95% 
CI of -€4,476 to €951. The cost-effectiveness acceptability curve (CEAC) showed 
that without additional investment the probability that epidural corticosteroid 
injections are cost-effective, is more than 80%.

Conclusion 
The effect on pain and disability of epidural corticosteroid injections in LRS is small 
but significant, and at lower costs with no reported complications or adverse effects. 
Policy makers could consider segmental epidural steroid injections as an additional 
treatment option.
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INTRODUCTION

Lumbosacral radicular syndrome (LRS, radiculopathy) is pain, radiating from the 
back to below the knee in one leg (“sciatica”), with Lasègue’s sign and/or neurological 
symptoms originating from one nerve root. The incidence of LRS in Dutch general 
practice is 9, and the prevalence 15 per 1,000 per year.1

 LRS is caused by herniation of a lumbar intervertebral disc resulting in a 
self-limiting inflammatory response around the nerve root, which is the main 
cause of radicular pain.1-6 Anti-inflammatory drugs may lessen the inflammation 
and the pain, helping patients to profit from the favourable natural prognosis. 
Segmental epidural steroid injections are a local anti-inflammatory treatment, 
effective in treating pain on the short term in the acute phase of well-defined 
radicular syndrome with sciatica.6-15 The most common adverse effect of epidural 
corticosteroid injections (0.82% - 5%) is accidental perforation of the dural sac.16 
 In the Netherlands, LRS is treated by general practitioners (GPs) who adhere 
to the Dutch College of General Practitioner’s Guideline on LRS. According to this 
guideline, treatment of LRS consists of maintaining normal activities as much as 
possible, pain treatment with analgesics and referral if necessary. Epidural steroids 
are applied in LRS in The Netherlands but they are not advised in the guideline as a 
routine treatment.1

 The medical costs of low-back pain made up 337 million euros in the 
Netherlands in 2000.17 The costs of conservatively treated sciatica was $55,000 per 
case per 5 years in the US in 1992.18 Ten per cent of low-back pain patients have 
radiculopathy; it is most prevalent among working-aged male patients (25 to 64 
years). Therefore, LRS is expensive in medical costs as well as loss of productivity. 
Improving pain treatment in acute LRS could diminish these costs.
 In this paper, the costs of adding epidural steroids to the treatment of LRS in 
general practice, including a cost-effectiveness analysis, will be presented. 

METHOD

This study was conducted alongside a randomized, controlled, single-blinded 
pragmatic trial in 41 general practices in and around the city of Groningen, the 
Netherlands. Patients were recruited in 2005, 2006 and 2007 and followed for 
one year. Inclusion criteria were LRS as diagnosed by the including GP, duration 
of radicular complaints for two to four weeks, and age 18 - 60 years. Exclusion 
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criteria were a history of spinal surgery or trauma (physical injuries to the spine, 
caused by external sources, e.g. accidents or violence), maintenance therapy with 
corticosteroids or anticoagulants, bleeding disorder, cauda equina syndrome, 
a body mass index of > 35, mental disability, inadequate mastery of the Dutch 
language, allergy to corticosteroids, pregnancy or an active wish to conceive and 
breastfeeding.
 Patients with LRS received written information on the study, a baseline 
questionnaire and an informed consent form from their family physician. Patients 
completed the forms and sent them to the research centre. Upon receiving the 
baseline questionnaire and the informed consent, the primary researcher contacted 
the subjects to check inclusion and exclusion criteria with a pre-written inclusion 
form. In the absence of exclusion criteria the inclusion form was completed and 
patients were randomized. Randomization was performed by a GP who was not 
otherwise involved in the study, using pre-prepared, sequentially numbered, opaque, 
sealed envelopes containing stickers with either “SESI” (= segmental epidural 
steroid injection) or “CAU” (= care as usual), balanced after 40 assignments. Upon 
randomization, the due envelope was opened and the sticker with the allocated 
treatment was fixed on the completed inclusion form. Inclusion forms were coded 
and kept separately from coded follow-up questionnaires. Researchers were blinded 
until after the final analysis of the results.
 As demanded by the pragmatic study design, we closely followed daily practice 
circumstances. All patients received care as usual from their GP. Care as usual was 
defined, according to the guideline, as pain treatment with analgesics, maintaining 
normal daily activities as much as possible, and referral if necessary. Patients in 
the intervention group received a segmental epidural steroid injection in addition. 
The injections consisted of 80 mgs of triamcinolone in normal saline and were 
administered at the department of anaesthesiology of the university medical 
hospital Groningen (UMCG).
 The economic evaluation was performed from a societal perspective, which 
means that all direct medical, and all direct and indirect non-medical costs, 
including loss of productivity, were taken into account, regardless of who pays for 
them. The time horizon was one year. Unit prices were drawn from the guidelines 
for cost-studies (methods and unit-prices for economic evaluations in health 
care) and online information on medication costs by the Dutch health insurance 
board.19,20 
 Follow-up in both groups was performed using postal questionnaires regarding 
pain, disability, health-related quality of life and costs, measured at 2, 4, 6, 13, 26 
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and 52 weeks after the start of the treatment. As primary outcome measure, we used 
the NRS back pain score at four weeks after the start of the treatment.

Statistical Analysis
A difference in back pain score of NRS 1.2 – 2.0 is considered clinically relevant in 
primary care patients with low back pain. To detect a difference of 1.2 and a common 
within-group standard deviation of 1.7 with a two-tailed alpha of 0.05 and a power 
of 0.80, we needed 33 subjects in each group. All analyses were performed using 
an intention-to-treat basis. Mixed model regression analysis was performed using 
SAS 9.2 PROC MIXED. Patients were a random factor in the model and treatment 
a fixed factor. For every outcome variable, treatment and time of measurement as 
independent variables were tested with sex, age and baseline-values as covariates to 
account for non-balance in the randomization.
 Differences between groups after one year were calculated with 95% confidence 
intervals based on bootstrap resampling with 5,000 replications. A cost-effectiveness 
analysis was carried out, in which the incremental cost-effectiveness ratio (ICER) is 
calculated using the costs and the primary outcome measure.21 Bootstrapping also 
provided information on the uncertainty of the  ICERs. Mean annual societal costs 
were linked to improvement in NRS back pain score. Point estimates for the ICER 
were computed on complete cost-effect pairs by dividing the incremental societal 
costs by the incremental effects at 12 months. The simulated values of mean estimates 
for costs and outcome differences were added to a cost effectiveness plane, in which 
percentages of patients in each of the four quadrants plane were determined. Finally, 
a cost-effectiveness  acceptability curve (CEAC) was generated. CEACs graphically 
show the probability of an intervention being cost-effective, depending on the 
available budget. In our study, the CEAC represents the probability that adding 
epidural corticosteroid injections to usual care in LRS is cost-effective over a range 
of thresholds. These thresholds represent the sums that would have to be invested 
in one patient for one point decrease on the NRS back pain score.

RESULTS

Participants
Eighty-four patients were presented to us by their family physicians, 73 were 
randomized and 63 were included in the final analysis (figure 4.1). 
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Presented by GP
(n = 84)

Excluded (n = 11)
Not meeting inclusion 
criteria (n = 7)
Declined to participate 
(n = 4)

Randomized
(n = 73)

Allocated to 
intervention 

group (n = 37)

Allocated to 
control group 

(n = 36)Lost to follow-up (n = 5)
Participation ended by 
subject (n = 3)
Returned no 
questionnaires (n = 1)
Deceased (n = 1)

Included in final 
analysis (n = 33)

Included in final 
analysis (n = 30)

Lost to follow-up (n = 6)
Participation ended by 
subject (n = 4)
Returned no 
questionnaires (n = 2)

Figure 4.1: Population flow schedule

Summary of clinical effectiveness
The clinical outcomes of this pragmatic trial were published elsewhere and described 
in chapter 3 of this thesis.22 Patient characteristics including baseline clinical 
outcomes are shown in table 4.1. The intervention group differed significantly from 
the control group in all baseline values except for leg pain. In the mixed models 
regression analysis, these differences were corrected for by including the baseline 
values as a covariate. Both groups experienced a significant decline over time for all 
symptoms. The severity of the symptoms, however, remained significantly greater 
in the control group than in the intervention group for back pain (p=0.0115), 
self-perceived impairment (p=0.0361) and the Roland-Morris disability score 
(p=0.0173). There was no significant interaction between the groups in the follow-
up period, which means that these differences in severity of symptoms between 
groups remained constant over the entire follow-up period. No complications or 
adverse effects of the intervention were reported. 

Costs
Costs are presented and compared in table 4.2. Mean total costs for our study period 
were €4,414 per patient in the intervention group and €5,121 in the control group, 
with loss of productivity as major contributor. The differences between the groups 
occurred mainly in the beginning of the treatment period.  
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Table 4.1: Baseline characteristics and baseline pain scores of the study participants (n=63)

Group Intervention group 
(n = 30)

Control group 
(n = 33)

Men 15.3 (10) 15.3 (10

Mean age at inclusion (sd) 43.3 (10) 44 (9.6)

Mean NRS back pain (sd) 16.2 (2.6) 14.5 (2.7)

Mean NRS leg pain (sd) 17.8 (1.7) 16.4 (2.3)

Mean NRS pain during the day (sd) 17.7 (1.6) 16.2 (2.1)

Mean NRS pain during the night (sd) 16.4 (2.6) 15.7 (2.7)

Mean NRS total pain (sd) 17.7 (1.2) 16.9 (1.7)

Mean NRS impairment (sd) 17.8 (1.6) 16.7 (2.2)

Mean RMDQ score (sd) 16.5 (4.2) 14.5 (6.1)

NRS: Numerical Rating Scale. 
RMDQ: Roland-Morris Disability Questionnaire.

Table 4.2: Mean (SD) costs (in euros) and cost differences between groups during the 
1-year follow up

SESI group n=25 
(mean ± SD)

CAU group n=27 
(mean ± SD)

Difference 
(95% CI)

Intervention costs 191 (-) 0 (-) 191 (-)

General Practice carea 128 (174) 66 (119) 62 (-10 - 82)

Hospital careb 722 (1,939) 719 (1,155) 3 (-399 - 402)

Additional examinationsc 71 (107) 67 (134) 4 (-40 - 35)

Medicationd 33 (48) 65 94) -32 (-41 - 16)

Physiotherapy 303 (512) 372 (749) -69 (-246 - 153)

Alternative therapists 8 (34) 51 (183) -43 (-78 - 5)

Home help visits 6 (28) 45 (188) -39 (-63 - 6)

Absence from worke 2,726 (2,467) 4,278 (6,380) -1,552 (-2,497 - 430)

Otherf 263 (1052) 524 (1587) -261 (-568 - 240)

Total 4,414 (3193) 5,121 (7432) -695 (-2,424 – 1,129)

Cost-effectiveness
Results of the cost-effectiveness analyses are shown in figures 4.2 and 4.3. The point 
estimate for the ICER was - €730 (one point improvement in NRS back pain score 
in one patient in the intervention group would save €730 in the course of one year). 
Bootstrapping (figure 4.2) showed a 95% CI of -€4476 to €951. The CEAC (figure 
4.3) showed that the probability that epidural steroids in acute LRS are cost-effective 
rises to 100% with an additional investment of about €1200 per patient. 
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Figure 4.2: Bootstrapped costs and effects. 
81% of the cost-effect pairs are located in the south east quadrant, with represents lower costs and 
more improvement on the primary outcome variable in the intervention group compared to the 
control group. In other words: more effective, less expensive. 18% of cost-effect pairs are located in 
the north east quadrant, which represents more improvement in the intervention group than in the 
control group, but at higher costs: more effective, more expensive.
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Figure 4.3: Cost-effectiveness acceptability curve (CEAC).
The CEAC graphically shows the probability of whether it would be cost-effective to add segmental 
epidural steroid injections to care as usual, compared to care as usual alone, at a specific ceiling ratio. 
This means that the probability that a certain intervention is considered cost-effective, rises with the 
willingness of decision makers to invest in this intervention. In the current situation, without additional 
investment, the probability that epidural steroids as an additional treatment are cost-effective is more 
than 80% (the starting point of the curve). The probability that epidural steroids are cost-effective rises 
to almost 100% with an additional investment of €1,200 / US $1,627.
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DISCUSSION

Principal findings
In this study, the costs and cost-effectiveness of adding epidural corticosteroid 
injections to usual care in the treatment of LRS in general practice were assessed. 
Adding the intervention to usual treatment turned out to be less expensive from a 
societal perspective than usual care alone. This difference occurred predominantly 
regarding productivity loss and especially in the first weeks after initiation of 
treatment. This was also the period in which the intervention had a small significant 
clinical effect on pain and disability.

Strengths and weaknesses
GPs care for most patients in the acute phase of LRS, yet most clinical trials are 
conducted in hospital settings. Our study is the first pragmatic trial in general practice 
investigating costs in LRS from a societal perspective, including productivity loss, 
which turns out to be a major contributor to costs of illness. A potential problem is 
the fact that our intervention group differed significantly from the control group in 
baseline clinical values. We have no explanation for these differences. Incremental 
cost analyses do not compare absolute values but improvement between groups at 
each time point compared to baseline. This way, baseline differences are accounted 
for. In the analyses of the clinical effects, baseline differences were corrected for 
by including them in the mixed models regression as covariates. Another possible 
limitation of our study is the fact that we did not take costs of adverse effects of 
epidural steroids into account. In our study, no adverse effects have been reported. 
Our study population (n=73) was too small to yield reliable results about adverse 
effects. Since complications and adverse effects are relatively mild and rare, for 
example headache, due to liquor loss when the dural sac is accidentally punctured, 
we expect their costs to be low. Applying (multiple) epidural injections in especially 
elderly patients may lead to an increased risk in vertebral fractures and additional 
healthcare costs, as pointed out by Mandel et al in a retrospective database study.23 
It is therefore advisable to take caution in elderly patients and/or patients receiving 
multiple epidural injections.

Other research
A pragmatic, prospective, multicentre, doubleblind, randomized, placebo-
controlled trial studying the clinical and cost effectiveness of epidural steroids in 
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LRS with 12-month follow-up was performed in 2005 by Price et al.24 Two-hundred 
and twenty-eight patients from three centres were included. Epidural corticosteroid 
injections were found clinically effective on a short-term basis in patients with acute 
radiculopathy (<6 weeks), but not in chronic radiculopathy (>6 weeks). The most 
important outcomes were the number needed to treat to realize a 75% improvement 
in 3 weeks, which was 11, and the cost per QALY for one epidural steroid injection 
which was £25,746 (€31,904). Since this study made use of providers’ and purchasers’ 
perspectives instead of a societal perspective, the results are difficult to compare. 
Price et al did not assess costs of productivity loss, which in our study accounted for 
the largest difference between groups. Also, Price et al assumed that both research 
groups received a standard package of care including analgesia that did not differ 
between groups, so costs of pain medication were not explicitly measured, where 
in our study costs of pain analgesia formed the largest part of direct medical costs 
in the control group. These differences may explain why Price et al concluded that 
epidural corticosteroid injections are not cost effective. 

Meaning and implications
Our study results showed that adding epidural steroids to usual care yields the 
same or better clinical results than usual care alone, virtually without side-effects, if 
patients are carefully selected.25-28 It is also less expensive than usual care, taking all 
costs into consideration. Based on the information this study yielded, policymakers 
in the field could consider implementing epidural corticosteroid injections as an 
option for pain treatment in the acute phase of LRS, since healthcare and societal 
costs could be lowered.
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ABSTRACT

Background
Segmental epidural steroid injections (SESIs) are a widely used additional pain 
treatment in lumbosacral radicular syndrome (LRS). Little is known about their 
effects on patients’ quality of life (QoL), their cost-effectiveness in terms of utility, 
and nothing when studied from a societal perspective or compared to other 
interventions in sciatica. This study aims to investigate the effect of adding SESIs 
to the usual care compared to usual care alone on quality of life and cost-utility in 
LRS in general practice.

Method 
We performed a pragmatic, randomized, controlled, single-blinded trial in Dutch 
general practice. Patients with acute LRS were included by GPs. All patients received 
usual care. Patients in the intervention group received one segmental epidural 
steroid injection containing 80 mg triamcinolone as well. Follow-up was performed 
using postal questionnaires at 4, 6, 13, 26 and 52 weeks, that included the SF-36 
and a specific cost questionnaire. Statistical analysis for QoL was carried out using 
mixed models. Economic evaluation was performed from a societal perspective 
with a time horizon of one year. SF-36 scores were transformed to utility scores by 
using the SF-6D profiling method described by Brazier et al.

Results
Both groups experienced significant increase in quality of life in (especially) the 
physical domains of the SF-36. The intervention group scored significantly better 
than the control group at certain time points in the physical domain. The differences 
were small. The cost-utility analysis showed that with a negligible loss of utility 
societal costs would be saved, due to more productivity in the intervention group.
 
Conclusion
Although the beneficial effects of SESIs are small and the natural course of LRS is 
predominantly favourable, we think decision makers can consider implementing 
SESIs in daily practice with the purpose of saving resources. Caution must be taken, 
and further research should be directed at identifying patient subgroups who might 
benefit from SESIs, with additional focus on (costs of) complications and side 
effects.
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INTRODUCTION

Lumbosacral radicular syndrome (LRS) is pain, radiating from the back to below 
the knee in one leg (“sciatica”), with a positive straight leg raising test and/or 
neurological symptoms originating from one nerve root.1 It is most commonly 
caused by lumbar disc herniation, resulting in an inflammatory response around 
the nerve root that causes radicular pain. Sciatica is pain of a burning or shooting 
nature and has a high impact on patients’ general wellbeing due to its intensity.2 
Segmental epidural steroid injections (SESIs), that may inhibit the inflammatory 
response around the nerve root, are a controversial treatment in LRS.3,4 They are 
found to be effective in treating pain on the short term, in the acute phase of well-
defined radicular syndrome with sciatica, causing few side-effects.5,6-15 SESIs are 
applied in LRS in The Netherlands but they are not advised in the national guideline 
as a routine treatment.1 Low back pain and sciatica are expensive as well in terms of 
health care costs: medical costs of low-back pain amounted to 337,3 million euros 
in the Netherlands in 2000.16 
 In a pragmatic randomized controlled trial, we compared the effectiveness of 
adding a segmental epidural steroid injection to the usual care of LRS to usual care 
alone. We found a small significant difference in favour of the intervention for back 
pain, impairment, disability and patients’ satisfaction with treatment.17 A cost-
effectiveness analysis showed that adding the intervention to the usual care was 
considerably cheaper than usual care alone, mainly due to more loss of productivity 
in the control group.18

 Given an intervention’s clinical superiority or equivalence, lower costs are an 
important economic argument to have it implemented. Its effect on patients’ quality 
of life has to be taken into account. Next, decision makers need to be able to compare 
different interventions to weigh their costs and benefits. Although SESIs are a 
widely used additional pain treatment in LRS, little is known about their effects on 
patients’ quality of life, their cost-effectiveness in terms of utility, and nothing when 
studied from a societal perspective or compared to other interventions in sciatica. 
We therefore compared health-related quality of life in patients with acute LRS who 
received usual care with patients who received usual care with an additional SESI. 
We also carried out a cost-utility analysis assessing the balance between QALYs 
gained and observed societal costs after one year. 
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METHOD

Overall, 63 patients aged 18-65 years, in the acute phase of LRS, participated in a 
pragmatic randomized controlled trial comparing usual care to a SESI combined 
with usual care. Inclusion took place in 2005 to 2007. Patients were followed for 
one year. Exclusion criteria were a history of spinal surgery or trauma, maintenance 
therapy with corticosteroids or anticoagulants, bleeding disorder, cauda equina 
syndrome, a BMI > 35, mental disability, inadequate mastery of the Dutch language, 
allergy to corticosteroids, pregnancy or an active wish to conceive and breastfeeding. 
The study was reviewed and approved by the institutional medical-ethical board of 
the University Medical Centre Groningen.
 Patients who contacted their GP for LRS were given written information on 
the study, a baseline questionnaire and an informed consent form. The forms were 
completed and sent to the research center. Upon receiving the baseline questionnaire 
and the informed consent, the primary researcher contacted the subjects to check 
inclusion and exclusion criteria. Randomization was performed by an otherwise 
non-involved colleague, using pre-prepared, sequentially numbered, opaque, 
sealed envelopes containing stickers with either “SESI” or “CAU”, balanced after 40 
assignments. Upon randomization, the due envelope was opened and the sticker 
with the allocated treatment was fixed on the completed inclusion form. Inclusion 
forms were coded and kept separately from coded follow-up questionnaires. 
Researchers were blinded until after the final analysis of the results. 
 As demanded by the pragmatic study design, usual daily practice circumstances 
were closely followed. All patients received care as usual according to the guideline 
(analgesics, maintaining normal daily activities as much as possible, referral if 
necessary) from their GPs. Patients in the intervention group received a SESI in 
addition to usual care. SESIs consisted of 80 mg triamcinolone in normal saline and 
were administered at the department of anesthesiology pain management center of 
the university medical hospital Groningen (UMCG). Both groups were followed 
with questionnaires regarding pain, disability, health-related quality of life and 
costs. Measuring instruments used were numerical rating scales (NRS) for pain, 
the Roland-Morris disability questionnaire for disability, the SF-36 questionnaire 
for quality of life and specifically developed cost questionnaires for costs. The NRS 
score for back pain at four weeks after the start of the treatment was used as the 
primary outcome measure for calculating sample size. We needed to include 33 
subjects in each group to detect a difference of 1.2 and a common within-group 
standard deviation of 1.7, as is reported in literature as minimal clinically important 
difference in back pain (β = 0.80, α = 0.05 two-tailed).19,20 
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Quality of life
Quality of life was measured using the SF-36 health related quality of life questionnaire 
at baseline and at 4, 13, 26 and 52 weeks after the start of the treatment.21 Physical 
and mental component scores were calculated using an uncorrelated (orthogonal) 
factor solution.22 Analysis was carried out on an intention to treat basis, using 
mixed models. In this type of regression analysis, the mean outcomes in our study 
population (which provide an approximation of the mean values in the general 
population), were used to estimate the means in the general population. Therefore 
estimated means, rather than measured values, are presented. Patients were a 
random factor in the model with variance components as covariance structure, 
treatment a fixed factor. Time of measurement was as a categorical variable entered 
in the model. For every outcome variable, treatment and time of measurement as 
independent variables were tested with sex, age and baseline-values as covariates to 
account for non-balance in the randomization. 

Cost-utility
The aim of cost-utility analyses is to estimate the ratio between the cost (or 
savings) of an intervention and the benefit it produces in terms of years lived in full 
health (Quality Adjusted Life Years, QALYs). Cost-utility analyses therefore allow 
comparison across different health programs and policies by using a common unit 
of measure (money/QALYs) which is why cost-utility analyses are used to guide 
procurement decisions. Our cost utility analysis compared societal costs per QALYs 
at one year between the intervention group and the usual care group. Since the SF-
36 is not a preference-based questionnaire, the scores were transformed to utility 
scores using the SF-6D profiling as described by Brazier et al.23 The SF-6D includes 
the following health domains: physical functioning, role participation (combined 
role-physical and role-emotional), social functioning, bodily pain, mental health 
and vitality. Areas under the curves were calculated for each patient using the 
standard trapezoidal method which is based on the following formula:

AUC1 = Yi,0 + Yi,1 * (t1-t0) + Yi,1 + Yi,2 * (t2-t1)+ Yi,2 + Yi,3 * (t3-t2) + Yi,3 + Yi,4 * (t4-t3)
                      
       2         2           2             2

where Yx is the utility weight for a given time point and t is the time point expressed 
in weeks after inclusion. 
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 The economic evaluation was performed with a time horizon of one year from 
a societal perspective, which means that all direct medical, and all direct and 
indirect non-medical costs including loss of productivity, were taken into account 
regardless of who pays for them. Unit prices were drawn from the guidelines for 
cost-studies (methods and unit-prices for economic evaluations in health care) and 
online information on medication costs by the Dutch health insurance board.24,25 
The cost utility analysis was performed with as main outcome the Incremental 
Cost Utility Ratio (ICUR). Differences between groups over the entire study period 
were calculated with 95% confidence intervals based on bootstrap resampling with 
5000 replications. The bootstrapped confidence interval was calculated by taking 
the 2.5th and 97.5th percentile of the rank ordered scores. The simulated values of 
the cost and QALY estimates were plotted in a cost effectiveness plane. Finally, a 
cost effectiveness acceptability curve was generated, depicting the probability that 
adding SESIs to usual care is cost-effective over a range of thresholds. 

RESULTS

Population
Our patients were recruited from the urbanized countryside in the northern part of 
the Netherlands. A flow schedule is presented in figure 5.1. Of 84 patients presented 
to us by 24 GPs, 73 were randomized and 50 subjects included in the final analysis 
for quality of life. Of six people only the direct medical costs were known, and since 
we needed a complete ‘cost-effect pair’ to calculate societal costs per QALY, these 
had to be excluded, resulting in 22 subjects per group. The mean age of the study 
participants at the time of the inclusion was 44,3 years (SD 9,5). 

Quality of life
In table 5.1, all measured baseline values of both groups for all domains of the 
SF-36 are presented. In table 5.2, we present all estimated group means stratified 
by study arm, and the estimated differences between group means for every 
measuring moment, including 95% confidence intervals. The group means were 
significantly different (i.e. the confidence interval did not include zero) in favor 
of the intervention at some time points for the domains of physical functioning, 
physical role limitations, general health perceptions and the physical component 
summary. The largest differences between group means were found in the domain 
of physical role limitations: -33.7 [95% CI -54.8, -12.7] and -29.1 [95% CI -50.9, 
-7.4] after a follow-up time of half a year and a year respectively.



Epidural steroids in radiculopathy: Quality of life and cost-utility

63

 Presented by GP
(n = 84)

Excluded (n = 11)
Not meeting inclusion 
criteria (n = 7)
Declined to participate 
(n = 4)

Randomized
(n = 73)

Allocated to 
intervention 

group (n = 37)

Allocated to 
control group 

(n = 36)
Lost to follow-up (n=12):
3 subjects ended their 
participation.
1 subject died during the 
study period.
8 subjects did not 
adequately complete the 
SF-36

Included in Mixed 
Models analysis 
for quality of life 

(n = 25)

Included in Mixed 
Models analysis 
for quality of life 

(n = 25)

Lost to follow-up (n=11):
4 subjects ended their 
participation. 
7 subjects did not 
adequately complete the 
SF 36

Included in cost-
utility analysis 

(n = 22)

Included in cost-
utility analysis 

(n = 22)

Incomplete cost-
effect pair (n = 3)

Incomplete cost-
effect pair (n = 3)

Figure 5.1: Population flow schedule

Table 5.1: Baseline participant characteristics for quality of life

Group Intervention group (n = 25) Control group (n = 25)

Physical functioning 53 (17) 61 (22)

Social functioning 48 (15) 44 (19)

Role limitations, physical 14 (29) 23 (38)

Role limitations, emotional 70 (43) 70 (43)

Emotional wellbeing 65 (27) 66 (20)

Energy/fatigue 52 (24) 51 (17)

Pain 45 (17) 45 (16)

General health perception 70 (18) 67 (16)

Change in perceived health 40 (21) 40 (21)

Physical component score 45 (11) 49 (15)

Mental component score 58 (20) 58 (17)
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Table 5.2: Estimated mean SF-36 scores

Variable Week 4 Week 12 Week 26 Week 52

Physical 
functioning

SESI 74.8 (69.2, 80.5) 87.7 (82.1, 93.4) 91.9 (86.2, 97.6) 94.5 (88.7, 100.3)

UC 73.9 (68.4, 79.3) 79.0 (73.2, 84.7) 82.5 (76.7, 88.3) 87.0 (81.1, 93.0)

Difference -0.97 (-8.9, 6.9) -8.8 (-16.9, -0.7) -9.4 (-17.6, -1.2) -7.5 (-15.9, 0.9)
Social 
functioning

SESI 48.1 (42.4, 53.8) 48.9 (43.1, 54.6) 53.4 (47.7, 59.1) 51.7 (45.9, 57.6)

UC 45.4 (39.8, 50.9) 44.5 (38.8, 50.2) 50.0 (44.1, 55.7) 47.1 (41.2, 53.0)

Difference -2.7 (-10.7, 5.2) -4.3 (-12.5, 3.8) -3.5 (-11.6, 4.7) -4.6 (-13.0, 3.7)
Physical role 
limitations

SESI 29.0 (14.4, 43.6) 59.7 (45.3, 74.1) 87.2 (72.6, 102.0) 92.3 (77.4, 107.2)

UC 26.2 (12.3, 40.2) 45.7 (30.8, 60.6) 53.3 (38.6, 68.5) 63.2 (47.5, 79.0)

Difference -2.8 (-23.0, 17.5) -14.0 (-34.8, 6.8) -33.7 (-54.8, -12.7) -29.1 (-50.9, -7.4)
Emotional 
role 
limitations

SESI 78.5 (66.7, 90.4) 87.5 (75.7, 99.4) 93.5 (81.5, 105.6) 94.3 (82.1, 106.6)

UC 66.8 (55.3, 78.2) 74.0 (61.7, 86.2) 79.5 (67.0, 92.0) 85.2 (72.6, 98.0)

Difference -11.7 (-28.3, 4.8) -13.6 (-30.7, 3.5) -14.0 (-31.4, 3.3) -9.1 (-26.7, 8.6)
Emotional 
wellbeing

SESI 69.8 (63.7, 75.9) 69.8 (63.8, 75.8) 67.6 (61.6, 73.6) 67.4 (61.3, 73.6)

UC 64.9 (59.1, 70.7) 71.0 (64.9, 77.1) 67.2 (61.0, 73.4) 72.2 (65.9, 78.5)

Difference -4.9 (-13.4, 3.5) 1.2 (-7.3, 9.8) 0.4 (-9.0, 8.2) 4.7 (-4.1, 13.5)
Energy/
fatigue

SESI 49.0 (43.3, 55.3) 54.3 (50.5, 62.9) 56.9 (53.2, 65.9) 55.6 (50.5, 63.4)

UC 49.3 (43.8, 56.1) 56.7 (48.2, 60.5) 59.6 (50.7, 63.1) 57.0 (49.3, 62.0)

Difference -0.6 (-9.2, 7.9) 2.4 (-6.4, 11.1) 2.7 (-6.1, 11.5) 1.4 (-7.7, 10.4)
Pain SESI 52.4 (48.5, 56.3) 51.5 (47.6, 55.3) 49.6 (45.8, 53.4) 49.7 (45.8, 53.6)

UC 47.6 (43.9, 51.3) 48.4 (44.5, 52.2) 48.8 (44.9, 52.7) 51.2 (47.2, 55.2)

Difference -4.8 (-10.1, 0.60) -3.1 (-8.5, 2.3) -0.82 (-6.3, 4.7) 1.5 (-4.1, 7.1)
General 
health 
perceptions

SESI 74.0 (68.6, 79.6) 73.5 (67.9, 79.0) 77.1 (71.5, 82.6) 78.2 (72.4, 83.9)

UC 66.0 (60.6, 71.4) 66.7 (61.1, 72.4) 70.2 (64.5, 76.0) 73.5 (67.6, 79.3)

Difference -8.0 (-15.8, -0,26) -6.8 (-14.7, 1.2) -6.8 (-14.8, 1.2) -4.7 (-12.9, 3.52)
Change in 
perceived 
health

SESI 45.2 (35.2, 55.2) 57.9 (47.9, 67.9) 68.6 (58.6, 78.6) 87.8 (77.5, 98.1)

UC 45.5 (35.8, 55.2) 55.3 (45.1, 65.4) 64.0 (53.6, 74.3) 73.3 (62.8, 83.8)

Difference 0.3 (-13.6, 14.3) -2.6 (-16.9, 11.7) -4.6 (-19, 9.8) -14.5 (-29.3, 0.2)
Physical 
component 
summary

SESI 58.2 (52.8, 63.5) 68.9 (63.6, 74.2) 77.7 (72.3, 83.0) 79.5 (74.4, 85.0)

UC 53.3 (48.1, 58.4) 59.4 (54.0, 64.9) 63.1 (57.6,  68.5) 67.6 (61.9, 73.4)

Difference -4.9 (-12.3, 2.5) -9.5 (-17.1, -1.8) -14.6 (-22.3, -6.9) -11.9 (-19.8, -3.9)
Mental 
component 
summary

SESI 61.8 (57.0, 66.6) 65.0 (60.3, 70.0) 67.3 (62.4, 72.1) 67.0 (62.1, 71.9)

UC 56.4 (51.8, 61.0) 61.2 (56.3, 66.2) 64.1 (59.1, 69.1) 65.2 (60.1, 70.3)

Difference -5.4 (-12.0, 1.2) -3.8 (-10.6, 3.1) -3.2 (-10.1, 3.8) -1.9 (-8.9, 5.2)

In this table, all mean scores with standard deviations of the intervention group and the control group 
for all domains of the SF-36 questionnaire at all measuring moments including the difference between 
groups with 95% confidence intervals are presented. The score range of the SF-36 is 0-100, with higher 
scores indicating better quality of life. The measured values of our study population were used to 
estimate the values in the general population.
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Over time, when calculated for the entire follow-up period as a whole, both groups 
experienced a significant decline of symptoms for physical functioning (p < 0.0001 
in both groups), physical role limitations (p = 0.0001 in the intervention group, p < 
0.0001 in the control group), emotional role limitations (p = 0.03 in the intervention 
group, p = 0.01 in the control group), change in perceived health (p < 0.0001 in both 
groups) and the physical component score (p < 0.0001 in both groups). The control 
group experienced a significant decline of symptoms for emotional wellbeing (p 
= 0.03), energy/fatigue (p = 0.04), general health perception (p = 0.03) and the 
mental component score (p = 0.003) but the intervention group did not. For social 
functioning, neither group experienced a significant decline of symptoms. 
 When groups were compared, the intervention group experienced significantly 
less symptoms for physical functioning (p = 0.03), physical role limitations (p = 
0.006), emotional role limitations (p = 0.04), general health perceptions (p = 0.02) 
and the physical component score (p = 0.0002) than the control group. Interactions 
between groups were not significant for any of the SF-36 domains when calculated 
over the follow-up period as a whole.

Cost-utility
The difference in utility between the intervention group and the control group was 
0.0084 QALYs in favor of the control group. This equals a loss of three days in perfect 
health in the intervention group. Societal costs were higher in the control group 
than the intervention group, which resulted in a mean cost difference of €1,626 
[-€2,133 to €5,384 95% CI] between groups over the course of one year, mainly due 
to loss of productivity. The ICUR, (point estimate for costs saved per QALY lost) 
was €193,354 [-€859,133 to €2,352,223 95% CI]. Figure 5.2 shows the results of the 
bootstrap simulations of cost-QALY pairs. The majority of estimates were located 
in the south-western quadrant (78%) indicating less QALYs at lower costs (costs 
saved per QALY lost). Figure 5.3 shows the cost-effectiveness acceptability curve 
(CEAC). The probability that adding SESIs to standard care is cost-effective starts at 
80% with a threshold of  €0. This implies that, (compared to usual care), the chance 
that adding SESIs to the protocol is cost-effective in terms of utility, is 80% at no 
extra costs.
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Figure 5.2: Bootstrapped costs and utility.
The majority of estimates (78%) were located in the south-western quadrant indicating less QALYs at 
lower costs (costs saved per QALY lost). Another 19% of cost-utility pairs were in the north-western 
quadrant (less utility at higher costs) and a negligible amount of estimates were in the eastern part 
(more utility) of the plot.
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Figure 5.3: Cost-effectiveness acceptability curve 
The CEAC graphically shows the probability of whether it would be cost-effective in terms of utility 
to add SESIs to care as usual, compared to care as usual alone, at a specific ceiling ratio. This means 
that the probability that a certain intervention is considered cost-effective rises with the willingness of 
decision makers to invest in this intervention. In the current situation, without additional investment, 
the probability that SESIs as an additional treatment are cost-effective is already 80% (the starting 
point of the curve). 
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DISCUSSION 

Principal findings
Both our study groups experienced significant increase in quality of life, in 
(especially) the physical domains of the SF-36, with the intervention group scoring 
significantly better than the control group at certain time points. In terms of utility, 
implementing SESIs as an additional pain treatment for LRS in general practice 
would lead to a negligible loss of QALYs. These seemingly paradoxical outcomes 
are probably explained by the manners in which they are generated: quality of life, 
derived from the SF-36 questionnaire, is a patient-based outcome whereas utility, 
derived from the SF-6D, is a preference-based outcome.23 The cost-utility analysis 
showed that with a minimal loss of utility, societal costs would be saved, due to 
more productivity in the intervention group. 

Strengths and limitations
To our knowledge, this study is the first to evaluate the influence of adding SESIs 
to the treatment of acute LRS on quality of life and cost-utility from a societal 
perspective. Furthermore, our study was undertaken entirely in general practice, 
where the majority of patients with LRS are cared for, unlike most other research 
which is performed in a hospital setting. This study also has some possible 
limitations. The SF-36 cannot be used directly to measure utility since it is not 
preference based. A meaningful health state classification (the SF-6D) can be created 
from the SF-36 by applying the score transformation as described in the method 
section.23 Direct measures of utility, for example the EuroQoL questionnaire, may 
have more construct responsiveness and validity in chronic pain.28 However, to our 
knowledge, no comparison between the two questionnaires in acute pain is made 
as yet, and in some other disease areas the SF-6D was found superior.29 Moreover, 
the SF-6D is also used by other authors performing cost-utility analyses in patients 
with sciatica.6,26,30. We therefore feel that the use of an indirect measure of utility 
was justified. Another limitation is the relatively large number of dropouts due to 
unsatisfactorily completion of the SF-36 questionnaires. We probably overloaded 
our study subjects. Our selections of 50 and 44 subjects did not differ in age or 
distribution among the sexes and the research groups from each other, nor from 
our randomized population.
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 Differences in utility between all kinds of interventions for sciatica are small. 
Differences in societal costs vary. From our study results, we learned that a societal 
costs can be saved against a negligible loss of utility by implementing SESIs as an 
additional pain treatment in LRS. It seems a logical choice for decision makers 
to implement an intervention that is not inferior to the usual treatment and less 
expensive to society. However, SESIs are invasive procedures with risks of both 
local complications and systemic side-effects.5,31,32 The beneficial effects of SESIs 
in terms of pain, disability and quality of life are small and the natural course of 
LRS is predominantly favourable. We therefore conclude that decision makers can 
consider implementing SESIs in daily practice with the purpose of saving resources, 
provided that caution is taken. Further research should be aimed at identifying 
patient subgroups that might benefit the most from SESIs, with additional focus on 
(costs of) complications and side effects.

Other research
The WEST-study is a hospital-situated, multi-centre, pragmatic RCT in which 
quality of life and utilities were measured using the SF-36 and SF-6D. The researchers 
found a significant improvement in quality of life in both the SESI and the placebo 
group over time (p<0.001 after both 13 and 52 weeks).6 They did not, however, find 
any significant difference in quality of life between groups. The incremental QALY 
gained provided by their cost-utility analysis was 0.0059 which is equivalent to an 
additional 2.2 days of full health. The incremental costs were £152 from a provider 
perspective (costs to the provider based on real resource use) and £992 from a 
purchaser perspective (prices charged to purchasers based on total costs of service 
including overheads). The costs found per QALY gained were therefore £25,746 
from a provider perspective and £167,145 from a purchaser perspective. The results 
of the cost-utility analyses are in this case difficult to compare to ours since we have 
used a societal perspective (all costs are measured regardless of who pays for them). 
In our study, the majority of costs are saved in the field of productivity loss, which is 
not taken into account using a purchaser’s or provider’s perspective.
 As stated in the introduction section, cost-utility analyses enable comparison 
between different health care interventions by using a single unit of measure 
(QALYs). In sciatica, the cost-effectiveness in terms of utility of other interventions 
has been studied. In a cost-utility analysis alongside a randomized controlled trial 
comparing prolonged conservative care with early surgery in patients with sciatica, 
researchers found incremental QALYs in favour of early surgery of 0.044 (0.005 – 
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0.83) using the UK EQ-5D, 0.032 (0.005 – 0.059) using the US EQ-5D and 0.024 
(0.003 – 0.046) using the SF-6D.24 They found a negligible difference in total societal 
costs of €12 (-€4,029 - €4,006) in favour of early surgery. In this case, the higher 
healthcare costs of early surgery balanced out against its lower costs in productivity 
loss. This amounts to costs per QALY gained of €273, €375 and €500 respectively. 
Another cost-utility analysis alongside a randomized controlled trial compared 
the differences between tubular discectomy and conventional microdiscectomy 
in the treatment of sciatica.25 They found non-significant incremental QALYs in 
favour of conventional microdiscectomy of -0.012 (-0.046 – 0.021), -0.014 (-0.056 
– 0.029) and -0.11 (-0.037 – 0.014) with the US EQ-5D, the UK EQ-5D and the 
SF-6D respectively. The difference in incremental societal costs was $1032 (-$1,494 
- $3,557), also in favour of conventional microdiscectomy (€826 (-€1,196 - €2,847)). 
This amounts to savings per QALY of $86,000, $73,714 and $9,382 respectively 
(€68,844, €59,015 and €7,511) for not implementing tubular discectomy.
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OBJECTIVE

The main objective of this research project was to explore the current state of 
affairs concerning radiating low back pain and LRS in Dutch general practice, 
and to investigate the effectiveness, cost-effectiveness and cost-utility of adding a 
segmental epidural steroid injection to the analgesic treatment of LRS in the acute 
phase.

SUMMARY OF MAIN FINDINGS

From our cohort study, we learned that ‘radiating low back pain’, registered with 
the ICPC code L86 in Dutch general practice, signifies LRS in about 50% of cases 
and non-specific radiating low back pain in the other half. [chapter 2]. Since half of 
all the episodes of radiating low back pain consisted of only one contact between 
patient and GP, radiating low back pain seems to be a mostly short-term problem 
for which not much care is needed. Extended episodes of radiating low back pain 
do occur but are uncommon. These episodes appeared to be related to a medical 
history of non-radiating low back pain as well as to the presumed (by the GP) 
presence of nerve root involvement. 
 Segmental epidural corticosteroid injections as an additional pain treatment 
in general practice yielded a significant beneficial effect on back pain, disability, 
patients satisfaction with treatment, self-perceived impairment [chapter 3] and 
quality of life [chapter 5] in patients with acute LRS, as compared to usual care. 
The differences between groups for pain and disability were small. The differences 
in experienced physical and emotional role limitations as part of the health related 
quality of life on the other hand, were profound. Because epidural steroid injections 
for LRS decrease the loss of productivity [chapter 4], the intervention turned out to 
be cost-effective on a societal level, against a negligible loss of utility [chapter 5] and 
a low risk of complications and adverse effects. 

STRENGTHS

To our knowledge, our study is the first pragmatic randomized trial in general 
practice to investigate the clinical effectiveness, cost-effectiveness and cost-utility 
(from a societal perspective) of epidural corticosteroid injections in the treatment 
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of LRS, as compared to usual care. It is also one of the very few studies that have 
taken place in general practice, where the majority of LRS patients are treated. Its 
most important contributions to the existing knowledge about this topic is that, 
although the impact on direct medical outcomes (pain) of this intervention is small, 
patients will experience a higher quality of life and more satisfaction with treatment. 
They will be less prone to absence due to sick leave, thereby saving societal finances. 
This information is important for clinicians as well as decision makers at national 
healthcare level. 

LIMITATIONS

Despite meticulous randomization, the intervention group in our trial was in 
a worse initial condition than the control group [chapter 3-5]. We corrected for 
these differences by including baseline values as covariates in our mixed model 
regression analysis. However, offset differences might imply that the patients from 
the different study groups fall into different categories. This could be caused by a 
different underlying aetiology, which renders the groups incomparable, or impair 
the use of measuring instruments. In sciatica there is no relation between severity 
of symptoms and severity of disc displacement.1 Also, minimal clinically important 
differences on pain scales do not vary with severity of pain, which allows their use 
in patient groups with different initial conditions.2

 The measuring instruments used, numerical rating scales for pain, the Roland 
Morris disability score for function, the SF-36 for quality of life and the SF-6D 
for utility, are all recommended and well-documented in patients with LRS.3-5 As 
primary outcome measure, we chose back pain, since at the time of writing our 
protocol, information on the MCID of low back pain patients in general practice was 
readily available. Leg pain, however, is a more specific measure for radiculopathy.6, 7 
Had we chosen leg pain, our conclusions would have been the same. Our study had 
the statistical power to detect a difference of 1.2 on a numerical rating scale with 
a power of 0.80 and an alpha of 0.05, and since the minimal clinically important 
difference for leg pain on the numerical rating scale is 1.3 to 3.5, it would have 
detected a relevant difference in leg pain if present.5,21 
 In pragmatic randomized controlled trials, cluster randomization is the 
preferred method.8 In such randomization, physicians or practices would be 
assigned to the intervention group or control group, rather than the individual 
patients. In our study, cluster randomization was not possible because informed 
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consent for participating in studies that involve invasive procedures has to take 
place at patient level. If however, a physician has patients in both study groups, 
modification of his behaviour by treating patients in the intervention group may 
affect the care he provides to patients in the control group. In other words, our ‘usual 
care’ may have been ‘better than usual’. This could have  led to an underestimation 
of the differences between group outcomes. Additionally, since randomization took 
place on an individual level, patients knew to which group they had been assigned. 
Disappointment in the control group subjects of missing out on an extra treatment 
may have cause discontent with the provided usual care. This might have led to 
overestimation of the differences between group outcomes. We cannot tell to what 
extent these factors have influenced our study results.

REFLECTION AND RECOMMENDATIONS

Current reports in general practice make use of the L86 registry code to draw 
conclusions on the prevalence and incidence rates of, and treatment strategies for, 
LRS.9-12 In fact, the populations that were studied probably include about as many 
cases of non-radicular radiating low back pain, as cases of LRS. Epidemiological 
information on LRS needs to be re-evaluated since the current incidence and 
prevalence rates are unreliable. 
 As elaborated on in the General Introduction, epidural corticosteroid injections 
in LRS are an efficacious and safe short-term treatment option in patients with 
acute and well-defined radiculopathy (‘sciatica’). The effects are small, and opinions 
differ on whether the intervention should be implemented in practice. From our 
study we learned that adding epidural corticosteroid injections to the usual care in 
the acute phase of LRS in general practice improved patients’ health-related quality 
of life, increased their satisfaction with the treatment given and enabled them to 
return to work sooner, thereby saving societal health care resources, compared to 
usual care alone. The beneficial effects on direct medical patient outcomes (pain 
and disability) on the other hand, were too small to be relevant according to our 
pre-set threshold. 
 Several factors might have contributed to these results. Firstly, as explained in 
the general introduction and the various method sections, we did not optimize our 
study circumstances beyond normal daily practice, as is dictated by the pragmatic 
study design. Perhaps the participating GPs did not distinguish strictly enough 
between non-specific low back pain and LRS for this intervention to show an effect, 
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despite the instructions in the guidelines. More likely, the patient population that 
consulted the GPs may have differed from the -hospital-   populations studied in 
the abovementioned randomized controlled clinical trials. Another possibility is 
that certain subgroups of patients within our population may have benefited less 
from the intervention than others, causing a levelling of the mean effect. Also, the 
injection administration route as applied in our hospital, the interlaminar approach, 
is deemed less effective than the radioscopically guided transforaminal approach, 
which could render the intervention less effective than expected.13, 14

 Secondly, the methodological limitation of individual randomization, rather 
than cluster randomization, could have diminished the effect of the intervention 
(see above). 
 Finally, as minimal clinically important difference (MCID) for our primary 
outcome variable we chose 1.2 on the numerical rating scale, as is reported in 
literature.15, 16 MCIDs, however, vary with populations and contexts.17 When 
evaluating differences between groups rather than improvement within an 
individual, one ideally uses a between-treatment MCID, which (to our knowledge) 
is not available for NRS scores in low back pain. Also, the MCID in a general practice 
population could be different than in a hospital setting, where most research takes 
place. It is therefore possible that the effect found in our study could be relevant 
after all, although it should be noted that our threshold was already set rather 
low: according to many other researchers, a 30% reduction of pain intensity (for a 
relative change) and a 2 – 3.5 point reduction (for a crude change) on a numerical 
rating scale is to be considered clinically relevant in numerical rating scales for 
pain.18-26 
 Despite reporting only a little less pain and less impairment, patients felt and 
behaved as if their symptoms of LRS had markedly improved after receiving an 
epidural steroid injection. Unfortunately, the placebo-controlled randomized 
controlled trials did not focus on indirect medical outcomes, which means we are 
not sure whether there is evidence for efficacy in that respect. In other words, the 
question remains whether these positive outcomes are actual effects, or placebo 
effects arising from being given an extra treatment and more attention. On the 
one hand, decreased rates of absence through illness, increased quality of life and 
being more content with one’s caregivers are not negligible or unimportant effects. 
Neither is it irrelevant or unethical to try and save healthcare resources by adding 
a new treatment, provided it is of at least equal effectiveness as the usual care. 
On the other hand, the risk of complications and side effects is small but never 
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zero. Implementing an intervention solely for its placebo effect would violate the 
‘primum non nocere’ principle and can be considered quackery.
 In our opinion, it might, for the time being, be the best idea to leave the question, 
whether or not to apply a segmental epidural steroid injection for acute LRS, in the 
consulting room, to be settled by patient and physician together. When administered 
to the right patients, SESIs are an efficacious and safe treatment for acute LRS. The 
fact that this does not show convincingly in our general practice population does 
not mean SESIs can’t be useful in individual patients. This treatment should not be 
regarded as a black-or-white matter. Instead, it should be considered an opportunity 
for shared and ‘trans mural’ decision making between patients, GPs and medical 
specialists. In the meantime, continued reimbursement of epidural corticosteroids 
in acute LRS could provide a cost-effective course of action for decision makers in 
the field.
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Lumbosacraal radiculair syndroom
Het lumbosacraal radiculair syndroom is de aandoening die in de Nederlandse 
volksmond bekend staat als een hernia. In feite is het lumbosacraal radiculair 
syndroom een verzameling van klachten en verschijnselen en een hernia één van 
de factoren die (vaak) bijdraagt aan het ontstaan ervan.
 De ruggengraat bestaat uit de rugwervels (bot) met daartussenin de 
tussenwervelschijven (kraakbeen), en het ruggenmerg van waaruit de zenuwwortels 
treden. Deze zenuwwortels vertakken zich tot zenuwen die door het hele lichaam 
lopen om signalen van en naar de hersenen te vervoeren, zodat iemand kan voelen 
en bewegen.
 Bij een hernia puilt de kern van een tussenwervelschijf uit en drukt daarmee op 
een zenuwwortel. Lumbosacraal betekent laag in de rug. Hoger in de rug kunnen 
ook hernia’s voorkomen, maar daar gaat dit onderzoek niet over.

normale tussenwervelschijf

zenuwwortel

ring

kern

tussenwervelschijf met hernia

ring scheurt
kern puilt uit en 
drukt op zenuwwortel

Links in de afbeelding ziet u twee rugwervels met een tussenwervelschijf ertussen. 
Rechts bovenin ziet u de dwarsdoorsnede van een normale tussenwervelschijf. 
Rechts onderin staat een tussenwervelschijf met een hernia. De hernia veroorzaakt 
een ontstekingsreactie rondom de zenuwwortel. Deze ontstekingsreactie is op zijn 
beurt verantwoordelijk voor de klachten van het lumbosacraal radiculair syndroom.

Diagnose in de praktijk
Om de diagnose lumbosacraal radiculair syndroom te stellen moet er in elk geval 
sprake zijn van schietende pijn die vanuit de rug in het been uitstraalt tot beneden 
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de knie, in combinatie met een positieve test van Lasègue, en/of aanwezigheid 
van neurologische afwijkingen die zijn terug te voeren op één zenuwwortel. Bij de 
test van Lasègue wekt de huisarts de pijn in het been op door bij een patiënt in 
rugligging het gestrekte been op te tillen. Met neurologische afwijkingen worden 
gevoelsstoornissen, krachtsvermindering en afwezige reflexen bedoeld.

Scan
Het lumbosacraal radiculair syndroom is een aandoening die in de meeste gevallen 
binnen zes tot acht weken vanzelf weer over gaat. Aanvullend onderzoek zoals een 
MRI scan wordt vaak verricht maar heeft eigenlijk geen nut. De klachten hangen 
namelijk lang niet altijd rechtstreeks met de hernia samen: Iemand kan een hernia 
hebben maar geen klachten. Eveneens kan iemand klachten hebben maar geen 
hernia, omdat deze alweer is opgelost door het lichaam terwijl de ontsteking is 
blijven bestaan. Een verwijzing voor nadere diagnostiek, is op zijn plaats als de 
klachten langer dan zes tot acht weken duren of als er alarmsymptomen zijn. Het 
gaat dan bijvoorbeeld om ondraaglijke pijn, snel erger wordend krachtsverlies, 
incontinentie voor urine of juist niet kunnen plassen.

Behandeling
De behandeling van het lumbosacraal radiculair syndroom bestaat uit het zoveel 
mogelijk voortzetten van de normale dagelijkse bezigheden en indien nodig 
pijnstillende medicijnen. Patiënten hebben echter vaak té veel klachten om 
het gunstige natuurlijk beloop uit te zitten. Dit komt mede doordat de bekende 
pijnstillers zoals paracetamol, NSAIDs (dat zijn bijvoorbeeld ibuprofen en 
naproxen) en morfine-achtige middelen slechts matig werken tegen de pijn. 

Injectiebehandeling
Corticosteroïden zijn medicijnen met een sterke ontstekingsremmende 
werking. Het inspuiten van corticosteroïden op de plaats van de ontstoken 
zenuwwortel zou daarom de klachten van het lumbosacraal radiculair syndroom 
kunnen verminderen. Er is al veel onderzoek gedaan waarbij het inspuiten van 
corticosteroïden is vergeleken met het inspuiten van een niet-werkzame stof (een 
zogenaamde placebo). Uit die onderzoeken blijkt dat corticosteroïden een gunstig 
effect hebben op de pijn en beperking, vooral wanneer de behandeling snel na 
het begin van de klachten wordt toegepast. Het gunstige effect is kortdurend, 
maar het lumbosacraal radiculair syndroom is (meestal) ook een kortdurende 
aandoening. Overigens zijn niet alle onderzoekers het met elkaar eens, er zijn 
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ook wetenschappers die vinden dat de werkzaamheid van corticosteroïdinjecties 
nog onvoldoende is bewezen of dat de effecten te klein zijn. In Nederland worden 
corticosteroïdinjecties bijvoorbeeld niet geadviseerd als standaardbehandeling 
door het Nederlands Huisartsengenootschap. De richtlijn van de Nederlandse 
Vereniging van Neurologen beveelt wel aan de ingreep te overwegen als de 
gebruikte behandeling onvoldoende helpt. Corticosteroïdinjecties worden toch wel 
frequent toegepast bij de behandeling van het lumbosacraal radiculair syndroom 
in Nederland, hoe vaak precies is onbekend. Als projectgroep vonden wij het de 
moeite waard om deze behandeling verder te onderzoeken.

Onze onderzoeksvraag
Het komt voor dat een bepaald medicijn onder gecontroleerde omstandigheden 
goede resultaten geeft, maar dat het effect in de dagelijkse praktijk toch tegenvalt. 
Het is daarom noodzakelijk ook te onderzoeken of een behandeling nog steeds 
nuttig in de normale praktijksituatie. Dergelijk onderzoek heet pragmatisch of 
doelmatigheidsonderzoek. In dit vonden wij het van belang het onderzoek in de 
huisartspraktijk te verrichten omdat de meeste patiënten met een lumbosacraal 
radiculair syndroom door de huisarts worden begeleid. Belangrijke uitkomsten 
bij de behandeling van het lumbosacraal radiculair syndroom zijn de invloed op 
pijn, functionele beperkingen, patiënttevredenheid en kwaliteit van leven. In dit 
onderzoek werden corticosteroïdinjecties als extra behandeling toegevoegd aan 
de gebruikelijke zorg. De injecties werden dus niet vergeleken met een placebo. 
Ook wilden wij erachter komen deze extra behandeling duurder is of wellicht 
geld uitspaart ten opzichte van de gebruikelijke behandeling. Deze vragen waren 
tot dusver nog niet beantwoord omdat goed doelmatigheidsonderzoek naar de 
behandeling van het lumbosacraal radiculair syndroom met corticosteroïdinjecties 
in de huisartspraktijk ontbrak.

Opzet van het onderzoek
Onze onderzoeksgroep heeft geprobeerd om (onder andere) deze vragen te 
beantwoorden door in een groep van 63 mensen een injectie met corticosteroïden 
als aanvulling op de gebruikelijke behandeling te vergelijken met louter de 
gebruikelijke behandeling. Daarbij kregen 33 mensen de gebruikelijke behandeling 
plus een corticosteroïdinjectie, en 30 mensen kregen alleen de gebruikelijke 
behandeling. Al deze mensen hebben een jaar lang vragenlijsten ingevuld over hun 
klachten en hebben een kostendagboek bijgehouden. Toen we alle vragenlijsten 
hadden teruggekregen konden we, door de antwoorden te vergelijken, berekenen 
of de injectie nou echt had geholpen.
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Uitkomsten van het onderzoek
Het bleek dat de groep die een corticosteroïdinjectie als aanvulling op de behandeling 
had gekregen minder pijn en minder beperkingen van het radiculair syndroom had 
dan de groep die alleen de gebruikelijke behandeling had gekregen. Het verschil 
was statistisch significant. Dat betekent dat het verschil hoogst waarschijnlijk niet 
berust op toeval. Het verschil was echter klein. Op het gebied van kwaliteit van leven, 
patiënttevredenheid en kosten vonden we wél grote verschillen ten gunste van de 
extra behandeling met corticosteroïdinjecties. Het verschil in kosten kwam vooral 
doordat mensen die de injectie hadden gekregen veel minder van hun werk hoefden 
te verzuimen dan mensen die alleen de gebruikelijke behandeling hadden gekregen.

Overwegingen
Hoewel bijwerkingen en complicaties van corticosteroïdinjecties bij lumbosacraal 
radiculair syndroom gelukkig slechts zelden voorkomen, is het geen ingreep die 
lichtvaardig moet worden toegepast. Zeker omdat het effect op de klachten van 
patiënten niet zo groot blijkt te zijn. Horen epidurale corticosteroïdinjecties 
dan thuis in hetzelfde rijtje als de alternatieve geneeswijzen? De werkzaamheid 
daarvan kan niet worden aangetoond en toch ervaren patiënten een positief effect. 
Corticosteroïdinjecties hebben, in tegenstelling tot veel alternatieve geneeswijzen, 
een solide theoretische basis in reeds verworven kennis over menselijke fysiologie. 
Bovendien is de werkzaamheid van de ingreep aangetoond in placebogecontroleerd 
onderzoek. Waarom de effectiviteit in de dagelijkse praktijk niet meer zo duidelijk 
is, kunnen wij niet goed verklaren. Misschien was onze patiëntengroep toch 
te gemêleerd. Het zou ook kunnen liggen aan de gebruikte injectietechniek. We 
vonden de vraag of corticosteroïdinjecties standaard zouden moeten worden 
ingevoerd bij de behandeling van lumbosacraal radiculair syndroom, nog niet zo 
eenvoudig te beantwoorden.

Suggestie voor de praktijk
Het leek ons voorlopig de beste oplossing om de beslissing over de toepassing 
van injectiebehandeling voor het lumbosacraal radiculair syndroom over te laten 
aan de huisarts en de patiënt samen. Na afwegen van alle argumenten kunnen zij 
samen een knoop doorhakken over de wenselijkheid van een extra aanvullende 
behandeling met een corticosteroïdinjectie, in overleg met de specialist. Dit zal dan 
voornamelijk afhangen van de mate waarin de huisarts zeker is van de diagnose en 
welke aspecten van herstel voor de patiënt het belangrijkst zijn.
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Dankwoord

Wanneer iemand nog net geen tien jaar (!) aan een promotieonderzoek heeft 
gewerkt spreekt het voor zich dat een grote groep mensen betrokken is geweest 
bij de totstandkoming van het eindproduct. Het populairste hoofdstuk van ieder 
proefschrift is in mijn geval dan ook lekker lang.

In de eerste plaats wil ik alle patiënten bedanken die deelnamen aan dit onderzoek 
en daarvoor een jaar lang vragenlijsten hebben willen invullen. Ook alle huisartsen 
en hun praktijken die hebben geparticipeerd in de inclusie, heel hartelijk bedankt. 
In het bijzonder wil ik Nanno Groeneveld, Herman Noordman en Raju Peters 
bedanken, die gezamenlijk voor het grootste aantal inclusies hebben gezorgd. 
Geweldig! Alle medewerkers en anesthesiologen van de pijnpoli wil ik hartelijk 
danken voor de prettige samenwerking, in het bijzonder Bianca, Ina, Anja en 
Jeannette, die snel en flexibel de patiënten hebben ingepland.

Prof. Dr. K. van der Meer, beste Klaas. Bedankt dat je al die jaren achter mij en dit 
project bent blijven staan, ook als je zelf door zware perioden ging. Ik heb het zeer 
gewaardeerd.

Prof. Dr. M.Y. Berger, beste Marjolein. Jij kwam als laatste bij de promotiecommissie 
maar jij hebt dit project in een heel letterlijke zin gered. Ik ben je heel erg dankbaar. 

Dr. J.C. Winters, lieve Jan. In de eerste plaats bedankt dat je dit onderzoek hebt 
bedacht en dat je mij, toen we samen in de rij stonden om Gert Bergman te 
feliciteren, vroeg of ik het zou willen uitvoeren! Bedankt dat je altijd het overzicht 
hebt gehouden en de meest continue begeleider in dit project bent geweest. Ik 
denk dat veel betrokkenen, ikzelf niet in de laatste plaats, toch regelmatig hebben 
getwijfeld of dit proefschrift er ooit zou komen, maar jij nooit. Je was er bij elke 
vergadering, maar je kwam ook op kraambezoek bij elke baby. Het zal raar zijn om 
niet meer wekelijks met je koffie te drinken. Ontzettend bedankt voor alles! 

Dr. M. van Wijhe, beste Marten, ondanks dat je regelmatig het buitenland verkeerde 
om daar vrijwilligerswerk te doen ben je altijd zeer betrokken gebleven bij ons 
project. Vanuit Ethiopië, Sulawesi, Sierra Leone of Vlieland reageerde je altijd 
binnen een dag op mijn e-mails, met goede raad en een persoonlijke noot. Zonder 
jouw kritische blik zouden onze artikelen in heel wat slechter Engels zijn ingediend. 
Heel erg bedankt!
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Ik wil alle leden van de leescommissie, Prof. Dr. G.J. Groen, prof. Dr. H.E. van der 
Horst en Prof. Dr. B. Koes, heel hartelijk danken dat zij dit proefschrift hebben 
willen beoordelen.

Prof. Dr. J.M.K.H. Wierda, beste Mark. Helaas moest je je om gezondheidsredenen 
terugtrekken uit de begeleidingscommissie toen ons project nog maar net van start 
was gegaan. Desondanks heb je er in die korte tijd onder andere voor gezorgd 
dat ons projectvoorstel door de METC werd goedgekeurd. Ik wil je heel hartelijk 
bedanken voor je bijdragen!

Dr. K.H. Groenier, beste Klaas. “Nee, dat moet je helemaal niet duidelijker 
opschrijven, je moet zo’n reviewer ook wat geven om op te kauwen, anders gaat-ie 
over iets veel vervelenders zeuren”. Jij hebt me onvermoeibaar geholpen door het 
uitvoeren en uitleggen van de statistische analyses en het maken van mooie plaatjes, 
en met zoveel humor dat het nooit saai werd. Heel erg bedankt. 

Beste Karin, het was altijd gezellig en leerzaam om de tocht naar het Triadegebouw 
te ondernemen voor een overleg met jou. Bedankt voor je hulp bij de economische 
analyses en vooral voor de uitleg erover!

Prof. Dr. B. Meyboom - De Jong, beste Betty. Jij was mijn “eerste promotor” en 
degene die me enthousiast heeft gemaakt voor wetenschap en onderzoek. Bedankt 
daarvoor!

Prof. Dr. T. van der Molen. Volgens mij heb ik je nooit eerder zo genoemd! lieve 
Thys, jij was altijd een steun op de achtergrond en je hebt me op cruciale momenten 
herinnerd aan “het licht aan het einde van de tunnel”. Dank je wel.

Dr. W.J. Post, beste Wendy, jou heb ik alleen in het eerste begin een paar keer 
gesproken, maar je hebt me enorm geholpen met het schrijven van het protocol 
van dit onderzoek. Dank je wel! Marijke Visser en Maaike de Boer, dank voor jullie 
“voorwerk” aan het RNG bestand over uitstralende lage rugpijn.

Ik heb heel veel te danken aan ‘de opleiding’. In het bijzonder natuurlijk aan mijn 
opleiders Curt Spanier en Herman Mees en alle medewerkers van hun praktijken, 
met name Janneke, Stieneke, Erica, Doortje en Joke. Jullie hebben tijdens mijn 
opleiding regelmatig ‘last’ gehad van het feit dat ik ook promoveerde, en jullie 
hebben me altijd geholpen. Bedankt! Renze Hasper, dank je wel dat je keer op keer 
mijn opleidingsschema wilde aanpassen zodat ik weer een tijdje kon schrijven of 
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broeden. Ineke Brink, Arnoud Rozema en Karla van Oosten, wat hebben jullie 
ontzettend veel voor me geregeld, heel erg bedankt! 

Dan alle collega’s van ‘de vierde verdieping’, de disciplinegroep Huisartsgeneeskunde 
van het UMCG. Ik zal jullie ontzettend missen. Bedankt voor alle gezelligheid en voor 
alle steun! Yvonne en Els, we begonnen als collega’s maar we werden vriendinnen. 
Laten we de cappuccino-ochtendjes met of zonder kinderen nog lang voortzetten! 
Janwillem, aan jouw kennis van software en koffie heb ik veel gehad, dank je wel. 
Marco, ontzettend bedankt dat je jouw scherpe blik over mijn proefschrift wilde 
laten gaan. Ik had inderdaad beter meteen op “accept all changes” kunnen klikken. 
Tot ziens, en we hebben altijd Twitter nog!

Mijn ouders, Jan en Betty Huiges en mijn schoonouders, Arend en Gea Spijker. 
Jullie betekenen sowieso heel veel voor ons, maar door de vele oppasuren zijn jullie 
ook voor dit proefschrift en het doordraaien van ‘het thuisfront’ absoluut onmisbaar 
geweest. Heel erg bedankt, mede namens jullie kleinkinderen! Lieve Jacolien, 
Wouter, Gerben, Jenneke, Peter, Renske, Ilse, bedankt voor jullie betrokkenheid en 
interesse. Het is klaar! 

Lieve Franke, fantastisch dat je ondanks je drukke nieuwe praktijk nog de moeite 
wilde nemen om mijn proefschrift secuur door te pluizen. Heel erg bedankt! Lieve 
Kirsten, dank je wel voor alle bossen bloemen, knuffels, kopjes koffie, gezelligheid 
en je vriendschap door dik en dun. Lieve Renate, je was er vaak met een luisterend 
oor maar traditiegetrouw nog veel vaker met een sappig verhaal. Martin, inmiddels 
ben je daarin niet meer alleen protagonist maar dis je ze even vaak zelf op. Ik hoop 
er nog vaak van te kunnen genieten!

Lieve Feikje, je bent niet voor niets paranimf. Van mijn onderzoek weet je 
minstens evenveel als ik, omdat je aan een groot deel ervan zelf hebt meegewerkt 
en -geschreven en omdat je altijd geïnteresseerd was in de rest. We hebben heel 
wat over onze gezamenlijke projecten gepraat en ook heel wat (arme Boudewijn) 
gekletst over andere zaken. Dank je wel!

Lieve Nanne, heel erg bedankt voor je interesse, je scherpte in discussies, je hulp 
bij ICT problemen en bij het uitkiezen en aanschaffen van nieuwe apparatuur en 
natuurlijk het ‘regelwerk’ rondom een promotie. Bij vrijwel al mijn life-events ben 
jij nauw betrokken geweest, zo ook bij deze. Leuk dat je vandaag als mijn paranimf 
naast mij wil staan!
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Lieve Arend, Bette, Jan, Gijs en Coosje: Mama’s boek is eindelijk echt af, en zoals 
beloofd staan jullie er ook in!

Lieve Christiaan, van iedereen die hierboven wordt genoemd kan in zekere zin 
worden gezegd dat zonder hem of haar dit proefschrift er niet zou zijn gekomen. 
Voor jou geldt dit het allermeest. Bedankt voor alles.
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Antje Spijker is geboren als Antje Huiges op 16 augustus 1978 in Assen, en groeide 
op in Smilde. Zij slaagde voor haar gymnasium-β diploma in 1996 op het Dr. 
Nassau College te Assen en startte in datzelfde jaar met de studie geneeskunde 
aan de Rijksuniversiteit Groningen. Tijdens haar studie ontwikkelde zij een 
interesse in wetenschappelijk onderzoek en nam deel aan de Junior Scientific 
Masterclass en de Scientific Research Week van 1999. In mei 2003, drie maanden 
voor zij in het huwelijk trad met Christiaan Spijker, ontving Antje haar artsenbul 
en startte aansluitend met een wetenschappelijk onderzoek naar het gebruik van 
maagzuurremmers onder begeleiding van professor Betty Meyboom – De Jong. In 
2004 maakte zij de ‘switch’ naar het onderzoek, bedacht door Jan Winters, waarvan 
u hier het eindverslag in handen heeft. Intussen werd zij in 2005 aangenomen 
voor de huisartsopleiding, en in de vijf jaren die daarop volgden combineerde 
zij wetenschappelijk onderzoek en praktijkwerk met de zorg voor een groeiend 
gezin. In 2010 rondde zij de huisartsopleiding af. Vanaf dat moment werkte Antje 
als waarnemend huisarts op diverse plaatsen in de provincie Groningen en zette 
daarnaast haar promotieonderzoek voort, waar zij vandaag een punt achter heeft 
gezet. Inmiddels werkt zij als HIDHA (huisarts in dienst van huisarts) in praktijk 
De Venen te Stadskanaal.

Christiaan en Antje wonen in Sappemeer met hun kinderen Arend (2005), Bette 
(2006), Jan (2008), Gijs (2011) en Coosje (2012).
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