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Betreft Aanbieden Standpunt endoscopische technieken bij een lumbale 

hernia nuclei pulposi 

 

 

Geachte mevrouw Schippers, 

 

Graag bieden wij u het rapport met ons standpunt Standpunt endoscopische 

technieken bij een lumbale hernia nuclei pulposi aan.  

 

Over de endoscopische technieken bij een lumbale hernia is in 2002 een 

standpunt ingenomen. Daarna is in 2006 op verzoek van een verzekeraar de 

percutane transforaminale endoscopische discectomie (PTED) beoordeeld. Het 

standpunt daarvan luidde: niet conform wetenschap en praktijk. Na 2006 is een 

aantal keer (2008, 2010, 2012) een update gemaakt van dit standpunt, steeds 

met dezelfde uitslag.  

 

In 2012 heeft Radar aandacht besteed aan dit negatieve standpunt. Dit signaal 

was voor ons reden om opdracht te geven tot een nieuwe systematische review 

waarin niet alleen de PTED maar ook de transflavale toegangsweg voor de 

behandeling van lumbale hernia nuclei pulposi (MED) wordt beoordeeld. De reden 

hiervoor is gelegen in het feit dat de aanbieders van de PTED behandeling het niet 

terecht vonden dat het CVZ alleen de PTED beoordeeld heeft, terwijl er ook 

andere endoscopische technieken worden toegepast.  

 

In de systematische review zijn gerandomiseerde vergelijkende studies en niet 

gerandomiseerde vergelijkende studies opgenomen. De kwaliteit van de studies 

was laag zodat niet geconcludeerd kon worden dat de endoscopische technieken 

effectiever of zelfs even effectief waren als de gouden standaard behandeling.  

 

Bij de beoordeling van een technische doorontwikkeling acht het CVZ geen RCT 

nodig om een oordeel te vellen over de effectiviteit van de behandeling omdat er 

vanuit wordt gegaan dat er geen relevant verschil in effectiviteit bestaat. 

Vanwege de discussie of de MED net als de PTED als een nieuwe techniek moet 

worden beschouwd is deze vraag aan de wetenschappelijke verenigingen 

voorgelegd. Dit zijn de Nederlandse Orthopaedische Vereniging (NOV), de 

Nederlandse Vereniging voor Neurochirurgie (NVvN) en de Dutch Spine Society 

(DSS).  

 

De NVvN, DSS en de NOV, zijn van mening dat voor de PTED een nieuwe 

behandeling is en dat hiervoor een goede RCT op dit moment ontbreekt om te 

kunnen concluderen dat de effectiviteit van deze behandeling is aangetoond. 
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Gegeven de ontvangen informatie concludeert het CVZ dat de effectiviteit van de 

PTED niet is aangetoond en niet vergoed kan worden vanuit de basisverzekering. 

Deze conclusie wordt ondersteund door het feit dat er inmiddels een aanvraag 

voor voorwaardelijke toelating van de TF, PTED techniek tot het basispakket is 

ingediend. De minister besluit hierover in 2014. 

 

Voor de MED techniek verschilt de mening van de NOV van die van de NVvN en 

DSS. De DSS hebben valide argumenten gegeven waarom de MED techniek niet 

wezenlijk anders is dan de gouden standaardbehandeling en daarmee beschouwd 

kan worden als een technische doorontwikkeling en dat geen aanvullend 

onderzoek (RCT) nodig is. De huidige literatuur toont geen aanwijzingen voor 

verschil in effectiviteit tussen de MED en MD techniek. Hoewel de kwaliteit van de 

studies laag is, wordt niet verwacht dat nieuwe studies wel een verschil zullen 

aantonen omdat er immers wezenlijk geen verschil is tussen de 

behandeltechnieken. Hieruit concludeert het CVZ dat de effectiviteit en veiligheid 

van de MED techniek is aangetoond en dat deze behandeling vergoed kan worden 

vanuit de basisverzekering.  

 

Hoogachtend, 

 

 

 

 

Arnold Moerkamp 

Voorzitter Raad van Bestuur 
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Purpose of this Report 

This report was commissioned by the ‘College voor zorgverzekeringen’ (CVZ) in response to 
uncertainty regarding the effectiveness and cost-effectiveness of endoscopic surgery for 
patients with sciatica due to lumbar disc herniation. The report is a review of the clinical 
research literature relevant to the question of the relative effectiveness and cost-effectiveness 
of endoscopic surgery and conventional lumbar microdiscectomy. The latter represents the 
current standard of operative care in the Netherlands for these patients. The review has been 
conducted and the report produced by the abovementioned authors through the department of 
Health Sciences and EMGO+ Institute at the VU, the department of orthopaedic surgery at the 
VUmc Amsterdam and the neurosurgery departments at LUMC and MC Haaglanden. 

Background 

Back pain and sciatica due to lumbar disc herniation are responsible for considerable personal 
and social costs1. Although definitions vary, sciatica is generally defined as leg pain due to 
lumbosacral nerve-root compression or irritation1. Patients with disc-related sciatica may be 
managed conservatively, or via surgery when conservative treatment fails or complaints 
worsen over time. The goal of surgical management is most commonly to remove disc 
material to decompress the spine, nerve root and nerves. Advances in surgical technique and 
technology have seen an increase in minimally-invasive surgeries whereby access to the disc 
is gained via a tube (endoscope). The current endoscope enables visualisation of the disc 
while a working canal facilitates removal of disc material, simultaneous visualisation during 
surgery was not possible with older endoscopes. Endoscopic techniques are contrasted with 
open microdiscectomy, which requires a larger incision and hypothetically a greater degree of 
muscle trauma. On the other hand safety of this minimal invasive approach, particularly the 
transforaminal method, is criticized due to lack of 3-D view and small working channel. This 
method minimizes working space making it difficult to avoid and control damage of dural and 
neural structures within bony borders. Although many innovative disc treatment methods 
have been described, open microdiscectomy represents the usual standard of care for this 
patient group at the current time2 3. 

There are several routes by which the surgeon performing endoscopic surgery may access the 
disc. The two methods investigated by this review include the transforaminal (TF) route and 
the posterior interlaminar route, hereforth named microendoscopic discectomy (MED). A 
systematic review investigates the effectiveness of transforaminal endoscopic surgery4, 
however the searches for this review were conducted in May 2008 and as such an update is 
appropriate. A more recent review5 addresses the same question and concludes in favour of 
transforaminal techniques but contains some methodological weaknesses. There is no up to 
date systematic review which synthesises the evidence comparing endoscopic surgery using 
the posterior interlaminar approach (MED) and conventional open microdiscectomy (MD). 

At present it is unclear whether endoscopic surgery is superior to usual operative care (MD) 
for patients with sciatica due to lumbar disc herniation. This question applies to both clinical 
effectiveness and cost-effectiveness. As such, a review of relevant studies is necessary to 
establish the current state of evidence. 

This systematic review aims to review the literature relevant to determining the effectiveness 
and cost-effectiveness of endoscopic surgery for lumbar disc herniation versus open 
microdiscectomy. The secondary aim is to investigate whether there is evidence that 
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endoscopic surgery is beneficial for some groups of patients e.g. obese patients or those with 
lateral intra or extra foraminal herniation. 

Methods 

Conduct of the review followed the methods recommended by the Cochrane Collaboration6.  

Types of studies 

Randomised and quasi-randomised controlled trials (RCTs), controlled clinical trials, 
prospective observational studies, retrospective studies and economic evaluations were 
included, but only if they compared endoscopic surgery with a comparable group receiving 
open microdiscectomy. Uncontrolled studies were excluded. Articles published in English, 
Dutch or German were included. 

Types of participants 

Studies investigating patients with sciatica caused by herniated lumbar disc were included in 
the review.  

Types of endoscopic interventions 

The following techniques were included in this review, and compared separately to 
microdiscectomy (MD): 

• Transforaminal endoscopic surgery (TF). 
• Interlaminar microendoscopic surgery (MED). 

Studies evaluating microtubular discectomies (MTD) were excluded. Although the retractor is 
similar to that used in the MED method, the use of the endoscope (TF and MED), as opposed 
to a microscope (MTD) as the visual aid distinguishes the techniques. 

Types of outcome measures 

Outcome measures selected for this review are: 

• Patient-reported clinical outcomes: back pain, leg pain, function, general 
improvement, work status and patient satisfaction. 

• Perioperative outcomes: operative time, blood loss, length of hospital stay, analgesic 
use, complications and reoperations. 

• Economic outcomes: direct and indirect health care costs, including costs of 
interventions. 

Search methods for identification of studies 

Relevant studies meeting our inclusion criteria were identified by: 

• A computer-aided search of the Cochrane Back Review Group (CBRG) Trials 
Register, CENTRAL, MEDLINE and EMBASE databases. Sensitive search strategies 
following the recommendations of the CBRG were used to identify randomised and 
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controlled, non-randomised studies6. These searches were combined with searches 
including terms related to the anatomical features and pathology and terms related to 
the surgical procedures e.g. 

o Anatomy and pathology: spine, back, back pain, spinal disease, intervertebral 
disc displacement, spinal cord compression, sciatica, herniation, radiculopathy 

o Procedure: endoscopy, arthroscopy, video-assisted surgery, surgical 
procedures, minimally invasive, microsurgery, discectomy, percutaneous, 
foraminotomy, foraminoplasty, discectomy. 

• Screening references from relevant identified publications and reviews. 
• Unpublished and ongoing trials were sought by searching www.clinicaltrials.gov. 

All identified titles were independently screened for inclusion by two authors, and full-text of 
articles obtained where inclusion was unclear. Full text articles were then screened for 
inclusion independently by two authors, including one surgeon where contention over 
inclusion involved the surgical intervention. 

Data extraction and management 

Descriptive data were extracted to characterise the included studies. Outcome data were 
extracted and transcribed into a spreadsheet, then transferred into the RevMan program to 
generate estimates of effects. GRADE evidence summaries were generated by importing the 
RevMan file directly into the GRADEprofiler program.  

Assessment of risk of bias in included studies 

Risk of bias assessment was conducted for all RCTs. For RCTs included in the SR of Jacobs 
et al.7 (conducted by members of the same research team), assessments were transferred 
directly to this review. Additional RCTs were assessed independently by two authors and 
points of disagreement were resolved by consensus. Non-randomised studies were not 
formally assessed for risk of bias but quality of evidence was automatically downgraded by 
one level for risk of bias for all estimates that included a non-randomised study. 

Measures of treatment effect 

Outcomes were extracted and synthesised in domains as described above, they were pooled 
within the two comparisons (TF vs. MD and MED vs. MD) at three time points; short term 
(up to 3 months), medium term (>3 months to <12 months), and long term (12 months or 
more). For the purposes of clarity the outcomes are presented in the report in three groups; 
Clinical outcomes (back pain, leg pain, function, improvement, work status, satisfaction); 
Perioperative outcomes (operative time, blood loss, length of stay, analgesic use, 
complications, reoperations); and Cost outcomes (direct and indirect health care costs, 
including costs of the interventions). 

Data synthesis 

Clinical heterogeneity was assessed by the authors, including a surgeon, prior to pooling of 
data to ensure adequate comparability. Where data from more than one study was available 
within a comparison, outcome and time-point, the results were pooled using a random effects 
model to account for between study heterogeneity. Weighted standardised mean differences 
or weighted mean differences (depending on the measures used) and 95% confidence 
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intervals were calculated to generate pooled effect estimates from continuous outcomes. 
Weighted odds ratios and confidence intervals were calculated to estimate pooled effects on 
dichotomous outcomes. In the cases where standard deviations were not reported in the 
included studies, where possible an estimate based on the standard deviations for the same 
measures within the same comparison was used in order to calculate a pooled effect estimate.  

Assessment of the quality of evidence was performed using the GRADE and EBRO systems. 

Subgroup analysis and investigation of heterogeneity 

Subgroup analyses were planned to investigate the effectiveness of endoscopic surgery on 
obese subjects and patients with far-lateral, as opposed to central, disc herniations. However, 
none of the included studies reported results in such a way to enable these subgroup analyses. 

Results 

Description of studies 

The searches identified 4,138 titles (Figure 1), after screening and exclusion on the basis of 
title and abstract, the full-text of 141 articles were inspected and a further 121 excluded. 
Appendix 1 provides the references and reasons for exclusion of the 121 studies plus details 
of 3 ongoing studies relevant to the review. Twenty studies were included in the review, 11 of 
which were RCTs, 3 controlled prospective cohorts and 6 controlled retrospective cohorts. 
Six8-13 studies were included in the TF vs. MD comparison and 12 studies14-25 in the MED vs. 
MD comparison. Two RCTs26 27 from the same research group included both TF and MED 
surgeries in their index group and compared these patients to a MD group, the results from 
these two studies are presented separately. 

Diagnosis usually involved a history of clinical symptoms including dermatomal pain 
radiating down the leg that corresponded to MRI or CT confirmed nerve root compression by 
a herniated lumbar intervertebral disc. Most included patients had experienced a period of 
unsuccessful conservative, non-operative treatment. The mean age of participants in the 
studies was approximately 40 years and average symptom duration prior to surgery ranged 
from approximately one month to two years (Table 1). 

Risk of bias in included studies 

All RCTs had a high risk of bias, several used quasi-random instead of true randomisation, 
allocation concealment was often uncertain, and no studies were blinded (Figure 2). 

Quality of evidence 

Due to the methodological limitations of the included RCTs, the overall quality of evidence 
was graded down by one level for risk of bias for all effect estimates. The overall quality of 
evidence was graded down by two levels for risk of bias for all analyses that included one or 
more non-randomised studies. Evidence level was graded down one further level due to 
imprecision if the total number of participants was less than 40028. According to the EBRO 
system, a rating of ‘A2’ level evidence requires blinded, randomised studies of sufficient 
quality whereas evidence from comparative studies of low methodological quality falls into 
the ‘B’ category. As such, evidence received a B rating for all outcomes in this review. 
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Effects of interventions 

1. Effectiveness of transforaminal endoscopic surgery versus microdiscectomy (TF vs. MD) 

Three RCTs8 10 13 and three retrospective studies9 11 12 were included in the TF vs. MD 
comparison (Table 2). 

There is low quality evidence (EBRO level B) that TF surgery is not superior to MD on 
clinical outcomes of back pain8 11 13, leg pain11 13 or patient satisfaction8 with surgery at any 
time point. There is very low quality evidence that there is no difference in function or 
general improvement8-10 12 13 at any time point. There is low quality evidence (EBRO level B) 
from 2 RCTs (n = 80) that there is no difference in the proportion of people who return to 
work10 13, one further RCT8 (n = 60) measured return to work in days but does not report a 
measure of variance so no estimate of the precision of the between group difference can be 
made. 

There is low quality evidence (EBRO level B) from 5 studies (n = 1,096) that operative time9-

13 is not different, mean operative time reported in the studies was 55.2 minutes (range 40.7 – 
84.0) for TF and 60.3 minutes (range 40.0 – 73.8) for MD. Very low quality evidence 
suggests that there is no difference in length of hospital stay10-12. One non-randomised study 
measured blood loss9, insufficient data are provided to enable an effect estimate but it was 
reported to be negligible in both groups. There is very low quality evidence (EBRO level B) 
from 4 studies (n = 1,056) that the rate of complications8-11 is not different between the 
surgery types. There is low quality evidence from 3 RCTs8 10 13 (total n = 160) of no 
difference in reoperation rate, but low quality evidence that TF is associated with more 
reoperations when 2 non-randomised, retrospective studies9 11 (total n = 1,129) are included in 
the analysis (OR; 1.69, CI. 1.06 to 2.71). One RCT (n = 60) reported that narcotics8 were used 
for fewer days in the TF group although no variance data is reported so no estimate of the 
precision of the effect estimate could be calculated. 

There is low quality evidence from 1 RCT10 (n = 40) that TF is more expensive than MD. The 
costs included in this comparison were; a per-minute calculation of operation theatre costs, 
per-day calculation for hospital in patient stay, cost of sterilisation and the cost of two 
endoscopes per operation. The total costs* were €7,707 for TF and €1,417 for MD. It is noted 
that most of the difference is accounted for by the cost of two endoscopes (€3,422). 

* Costs were converted from Deutschmarks using the formula: 2 Deutschmarks = 1 euro, the 
approximate conversion rate at the time of publication (2001). 

2. Effectiveness of microendoscopic surgery versus microdiscectomy (MED vs. MD)  

Six RCTs14 15 19-21 23, three prospective studies16 22 24 and three retrospective studies17 18 25 were 
included in the MED vs. MD comparison (Table 3). 

There is low quality evidence (EBRO level B) that MED is not superior to MD on clinical 
outcomes of leg pain15 19 23, function14 19 22 25 or patient satisfaction24 at any time point. One 
small RCT23 (n = 30) provides low quality evidence from that back pain score is lower at 
postoperative follow-up in the endoscopic group (SMD: -1.50, CI -2.33 to -0.68). There is 
low quality evidence from 1 RCT15 (n = 22) that MED does not improve subjective rating of 
general improvement on the McNab scale, but low quality evidence that general improvement 
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is greater when 2 non-randomised studies16 18 (total n = 1,391) are included in the analysis 
(OR; 1.63, CI. 1.09 to 2.43). Although three studies report time to return to work18 19 25 none 
report sufficient data to calculate a pooled estimate of a between group difference. 

There is low quality evidence (EBRO level B) from 5 RCTs14 15 19 20 23 (total n = 230) that 
MED surgery takes longer to perform than MD (mean increase in minutes; 18.09, CI. 2.93 to 
33.25), this estimate was similar when 4 non-randomised studies16-18 25 are included (total n = 
1,699). Mean operative time for the MED surgeries was 91.6 minutes (range 49.0 to 109.1) 
and for MD 71.9 minutes (range 47.0 to 79.3). There is low quality evidence from 3 RCTs14 15 

19 (total n = 174) that length of hospital stay is not different for MED, however when 3 non-
randomised studies16 22 25 (total n = 1,571) are included in the analysis there is low quality 
evidence (EBRO level B) that length of hospital stay is reduced in the MED group (number of 
days fewer; 2.55, CI. 0.46 to 4.65). There is low quality evidence from 5 RCTs14 15 19 20 23 
(total n = 230) that blood loss is not different, but when 3 non-randomised studies17 18 25 (total 
n = 1,561) are included in the analysis there is low quality evidence that blood loss is less in 
the MED group (difference in millilitres of blood loss; 70.13, CI. 19.96 to 120.29). There is 
very low quality evidence (EBRO level B) that there is no difference in the rate of 
complications14-16 18 19 22 25 and low quality evidence that there is no difference in rate of 
reoperation14 16 18 19 25, these conclusions are unaffected by inclusion of non-randomised 
studies. There is low quality evidence (EBRO level B) from 2 non-randomised retrospective 
studies18 25 (total n = 1,291) that suggests that MED may be associated with reduced 
postoperative analgesic requirements, although there are no RCTs that report this outcome. 

Mixed RCTs 

Two RCTs26 27 (n = 200 and n = 100) allocated patients either to endoscopic surgery 
(transforaminal or interlaminar approach) or to a conventional microdiscectomy arm (Table 
4). In the endoscopic arm, TF access was generally used for intra and extraforaminal 
herniations and MED used for herniations inside the spinal canal. One study included patients 
with first-time disc herniations26, the other only patients with recurrent disc herniations who 
had previously had discectomy surgery27. These studies were both judged to have a high risk 
of bias due to inadequate methods of randomisation, lack of allocation concealment and lack 
of blinding. As such all pooled analyses provide low quality evidence. 

There is low quality evidence (EBRO level B) that endoscopic surgery (transforaminal or 
interlaminar) for patients with first-time26 and recurrent disc herniations27 has no differential 
effect compared with microdiscectomy on back pain, leg pain or function at any time point. 
There is low quality evidence that a greater proportion of patients are satisfied with 
endoscopic surgery (OR: 2.26, CI 1.23 to 4.15) and low quality evidence that the pooled 
Oswestry score is lower (better function) in the endoscopic group (SMD: -0.29, CI -0.51 to -
0.06) compared to the MD group. It is noted that this latter difference is not significant in 
either individual study, and that it is not maintained at 24 months. Estimates of effect were not 
different for the two patient populations on any outcome i.e. patients with first-time 
herniations did not respond differently to endoscopic surgery compared to those with 
recurrent herniations. 

There is low quality evidence that operative time (mean decrease in minutes; 27.33, CI. 40.06 
to 14.59) was reduced compared to MD, mean operative time reported in the studies was 23 
minutes (range 13 to 46) for endoscopic surgeries and 50.5 minutes (range 34 to 91) for MD. 
There is low quality evidence that complications (OR; 0.23, CI. 0.09 to 0.58) are reduced 
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compared to MD. The reports also indicate reduced blood loss associated with endoscopic 
surgery, although no variance data are presented hence the precision of the effect estimate 
could not be calculated. There is low quality evidence that rate of reoperations is not different. 

Subgroup analysis  

Subgroup analyses were originally planned to investigate the effectiveness of endoscopic 
surgery on obese subjects and patients with far-lateral, as opposed to central disc herniations. 
However, none of the included studies reported results in such a way to enable these subgroup 
analyses. 

Discussion 

Summary of Findings 

The included studies in this review provide low quality evidence that there are no differences 
in terms of patient-reported clinical outcomes between endoscopic surgery, using either the 
transforaminal (TF) or the interlaminar (MED) approach, and conventional microdiscectomy 
(MD). These outcomes include back pain, leg pain, function, ratings of general improvement 
and patient satisfaction. This conclusion remains the same regardless of the length of follow-
up time. It is notable that this finding remains the same regardless of whether non-randomised 
studies are included in the analyses or not. 

With respect to perioperative outcomes there is low quality evidence that MED surgery takes 
longer (approximately 15-20 minutes) than MD. There is low quality evidence that operative 
time for TF is not different, although there is substantial heterogeneity among the results from 
the included studies. This heterogeneity may be partly explained by differences in how 
operative time was defined/measured in the included studies, and also due to the learning 
curve associated with the endoscopic techniques29. Evidence from RCTs suggests there is no 
difference in blood loss from MED compared to MD but a reduction in blood loss when non-
randomised studies are included. It is noted that inclusion of these non-randomised studies 
(total n = 1,561) has only a marginal effect on the point estimate, statistical significance of the 
results is due to narrowing of the confidence interval. While this slightly increases the 
likelihood that the effect is real, the pooled estimate remains quite imprecise, indicative of 
substantial variability in the results from individual studies. There were insufficient data in the 
included studies to estimate difference in blood loss between TF and MD surgery. Low 
quality evidence suggests that neither TF nor MED are associated with increased rate of 
surgical complications. 

Evidence from RCTs suggests there is no difference in length of hospital stay following 
MED, but the pooled mean shows a reduction of approximately 2.6 days if non-randomised 
studies are included. The pooled estimate is reduced by inclusion of the non-randomised 
studies (from 3.8 to 2.6 days) but is significant due to a narrower confidence interval. The 
mean length of stay reported by the included studies is 2.8 days (range 1 to 4.8) for MED and 
5.3 (range 1.1 to 7.3) days for MD. There is low quality evidence that length of stay is not 
different following TF. Evidence from RCTs suggests that rate of reoperation is not different, 
although inclusion of non-randomised studies provides low quality evidence that the 
reoperation rate is higher for TF surgery but not different for MED compared to MD. 
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No full economic evaluations are reported. Only one RCT10 provided data regarding the cost 
of TF surgery. The analysis consists only of description of the direct surgical or medical costs, 
a cost-effectiveness analysis was not conducted. No RCTs assessed the costs of MED vs. MD. 
Based on this evidence, no conclusions can be made regarding the cost-effectiveness of 
endoscopic surgery compared with microdiscectomy. 

Strengths and Limitations 

The strengths of this review include the sensitive search strategy employed for identification 
of relevant studies and the use of best-practice systematic review methodology as endorsed by 
the Cochrane Collaboration6. This includes use of a protocol established prior to 
commencement of the review process, independent screening of all identified studies for 
eligibility, risk of bias assessment and explicit report of decisions. We have also used a 
standardised evidence-synthesis method which takes into account risk of bias and sample size 
when assessing the quality of the evidence. The review is up-to-date, and provides a synthesis 
of both randomised and non-randomised studies, with appropriate treatment of the increased 
risk of bias associated with the latter study-type. Lastly the author-team contains members 
with significant expertise in systematic review and meta-analysis methodology, in back pain 
research and with clinical expertise in spinal surgery. 

There are several limitations associated with the findings of this review. Relatively few RCTs 
were identified, in particular only 3 full reports were included in the TF vs. MD comparison. 
Importantly all included only small samples and all contained important threats to internal 
validity. This being the case, it is possible that further large, well-conducted studies, including 
appropriate procedures for randomisation and concealment of treatment allocation, could 
provide more robust evidence. Indeed the GRADE categorisation of low quality evidence 
carries the implication that further research is “very likely to have an important impact on our 
confidence in the estimate of the effect” pg. 40430. Heterogeneity with respect to measurement 
of outcome, particularly patient-relevant outcomes is also a limitation of this review. Given 
the fact that this patient group present with primary complaints of back and leg pain and 
impaired function, it would be reasonable to recommend collection of these outcomes using 
validated measurement instruments, at short, medium and long term in future studies. 

Comparison with other Reviews 

A review of TF surgery compared to MD was recently published by Gibson et al5 which 
reports on findings from 4 studies also included in this review. The review reports selectively 
on the outcomes measured by the included studies, highlighting primarily those supportive of 
transforaminal surgery and no formal evidence synthesis was conducted. The tone of the 
review is strongly in favour of transforaminal surgery and the authors conclude that 
endoscopic surgery "outcomes at least equate and are probably better than those from 
microdiscectomy" pg. 295. On the basis of our findings from a more comprehensive review 
process we would contend that the available evidence suggest no real difference with respect 
to clinical outcomes. A part of this review (TF vs. MD) updates that conducted by 
Nellensteijn et al4, since then 1 relevant RCT and 1 controlled retrospective study have been 
published. The conclusion that there is no difference in clinical outcomes between the surgical 
types is common to both reviews. The review by Jacobs et al7 includes many of the same 
studies included in this review but did not directly report on the comparison between 
endoscopic surgery and microdiscectomy. 
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Implications for Research and Practice 

Based on current evidence no difference could be found in terms of patient-reported clinical 
outcomes (pain, function, perceived improvement, satisfaction etc) between endoscopic, 
whether transforaminal or interlaminar, and conventional microsurgical discectomy. Similarly 
there appears little difference between the techniques with respect to rates of complications 
and reoperation. It is likely that MED procedures result in longer operative time, whereas 
there is no difference for TF. While the quality of the evidence is low and at times 
inconclusive, endoscopic surgery may be associated with reduced operative blood loss and 
possibly length of hospital stay. Due to the inconsistent evidence regarding some key cost 
drivers such as return to work and length of stay, the relative cost-effectiveness of TF, MED 
and MD from a societal perspective cannot be established, no full economic evaluations have 
been performed. 

Lack of power is a problem common to almost all of the included RCTs, and even the pooled 
analyses in this review often included only small total samples. It is conceivable that the lack 
of difference observed between TF/MED and MD in studies conducted to date is a Type II 
error due to insufficient power. A randomised controlled trial, with robust methodology and 
adequate sample size, comparing transforaminal or microendoscopic surgery to conventional 
microdiscectomy has yet to be conducted. Such a study should pay appropriate attention to 
clinical concerns such as; indications for surgical techniques, location of the herniated disc 
fragment, differences in surgical complications, muscle damage, operative time, standardised 
measurement of patient-relevant outcomes, and methodological features such as; sample size, 
concealed, random allocation and blinding where possible. As endoscopic methods might 
hypothetically lead to a shorter hospital stay and earlier return to work, a comprehensive cost-
effectiveness study including a societal perspective should be conducted alongside the RCT. 
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Figure 1. Study flow diagram 

Search results 
Databases (n = 4,132) 
Hand search (n = 6) 
Total (n = 4,138) 

  

    
Duplicates removed 

(n = 3,570)   

   
  

Excluded: title and abstract 
(n = 3,429) 

Full text retrieved 
(n = 141) 

  

  

 

  

Excluded: full text 
Secondary publications (n = 6) 

Surgery type (n = 43) 
Uncontrolled design (n = 25) 

Population (n = 31) 
Unable to obtain/translate (n = 16) 

Total (n = 121) 
Included articles 

(n = 20) 
  

    
Transforaminal vs. Microdiscectomy (n = 7) 
Microendoscopic vs. Microdiscectomy (n = 12) 
Transforaminal/Microendoscopic vs. Microdiscectomy (n = 2) 

Figure 2. Risk of Bias of included RCTs 

R
an

do
m

 s
eq

ue
nc

e 
ge

ne
ra

tio
n 

(s
el

ec
tio

n 
bi

as
)

Garg 2011 ?

Hermantin 1999 +

Huang 2005 ?

Krappel 2001 –

Mayer 1993 ?

Righesso 2007 ?

Ruetten 2008 –

Ruetten 2009 –

Sasaoka 2006 ?

Schick 2002 –

Shin 2008 +

Al
lo

ca
tio

n 
co

nc
ea

lm
en

t (
se

le
ct

io
n 

bi
as

)

?

?

?

–

?

?

–

–

?

–

?

Bl
in

di
ng

 o
f p

ar
tic

ip
an

ts
 a

nd
 p

er
so

nn
el

 (p
er

fo
rm

an
ce

 b
ia

s)

–

–

–

–

–

–

–

–

–

–

?

Bl
in

di
ng

 o
f o

ut
co

m
e 

as
se

ss
m

en
t (

de
te

ct
io

n 
bi

as
)

–

–

–

?

–

–

–

–

–

–

?

In
co

m
pl

et
e 

ou
tc

om
e 

da
ta

 (a
ttr

iti
on

 b
ia

s)

?

+

?

–

+

?

+

+

+

+

?

Se
le

ct
iv

e 
re

po
rti

ng
 (r

ep
or

tin
g 

bi
as

)

?

?

?

+

?

?

?

?

?

?

?

O
th

er
 b

ia
s

+

+

?

?

+

+

+

+

?

+

+

 
RoB assessments of Hermantin, Mayer, Huang, Righesso, Shin transferred from Jacobs et al7



 12 

Table 1. Included studies 
Study Study 

type 
Sample 

size 
Av. Age 

(range or SD) 
Av. 

Duration: 
months 

Inclusion Outcomes Follow-up: 
months 

TF vs MD        

Hermantin 19998 RCT 60 40 (15-67) >3 LBP and radicular symptoms, imaging confirmed 
disc herniation at L2-S1, failed cons. Rx# 

back pain, improvement, RTW^, 
satisfaction, narcotic usage, complications, 

reoperations 

0.5, 3, 6, 
12, 24 

Krappel 200110 RCT 40 40 >1 MRI confirmed disc herniation, persistent 
radiculopathy, neurological deficit, failed cons. Rx 

McNab, RTW, complications, reoperations, 
cost 

24-36 

Mayer 199313 RCT 40 41 (12-63) 6.9 failed cons. Rx, small non-contained disc 
herniation 

back pain leg pain, disability, symptom 
score, RTW, operative time, reoperations 

24 

Kim 20079 Retro 902 41 (13-83) 11  intractable radicular symptoms, failed cons. Rx, 
single level disc herniation 

McNab, operative time, blood loss, 
complications, reoperations, radiological  

18-36 

Lee 200612 Retro 60 39 (20-67) >3 CT/MRI confirmed disc herniation, unilateral 
leg>back pain, failed cons. Rx  

McNab, operative time, LOS**, radiological postop*,  
37 (mean) 

Lee 200911 Retro 54 45 (26-67) - previous open lumbar microdiscectomy, recurrent 
radicular pain, MRI confirmed disc herniation at 

same level, failed cons. Rx 

back pain, leg pain, oswestry, operative 
time, LOS, complications, reoperations 

postop,  
34 (mean) 

MED vs. MD        

Garg 201114 RCT 112 38 (26-57) 14.2  persistent radiculopathy, failed cons. Rx, positive 
SLR 

oswestry, operative time, blood loss, LOS, 
complications, reoperations 

postop, 
1.5, 6, 12 

Huang 200515 RCT 22 39 (10.9) - failed cons. Rx or acute intractable back and leg 
pain, not improved with bedrest 

leg pain, McNab, operative time, blood 
loss, LOS, complications, incision, blood 

analyses 

19 (mean) 

Righesso 200719 RCT 40 44 (11.5) 2 MRI confirmed posterolateral disc herniation, 
persistent radicular pain, failed cons. Rx 

leg pain, oswestry, RTW, operative time, 
blood loss, LOS, complications, 

reoperations, incision, neurological status 

postop, 1, 
3, 6, 12, 24 

Sasaoka 200620 RCT 26 37 (20-60) - requiring surgery for lumbar disc herniation back pain, JOA^^, operative time, blood 
loss, blood analyses 

Postop, 12 

Schick 200221 RCT 30 40 (16-76) 28 CT or MRI confirmed disc herniation, recurrent 
episodes of radiculopathy, failed cons. Rx 

muscle EMG intraop 

Shin 200823 RCT 30 45 (14,6) - CT or MRI confirmed single level disc herniation, 
failed cons. Rx 

back pain, leg pain, operative time, blood 
loss, blood analyses 

postop 

Martin-Laez 
201216 

Pros 138 45 5 MRI confirmed disc herniation, radiculopathy, 
failed cons. Rx  

McNab, operative time, LOS, 
complications, reoperations 

post-op,  
11 (mean) 

Schizas 200522 Pros 28 42 (26-55) 3 uncontained or large contained disc lesions oswestry, operative time, LOS, 
complications, analgesic use  

post-op,  
12 (mean) 

Toyone 200424 Pros 40 - 17 MRI confirmed disc herniation, persistent or 
recurring leg pain, failed cons. Rx 

satisfaction 40 (mean) 

Muramatsu 
200117 

Retro 40 32 - disc herniation causing sciatica, resistant to cons. 
Rx 

operative time, blood loss, MRI findings postop, 1, 
2, 3 
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Nakagawa 200318 Retro 60 40 (16-73) - painful sciatica refractory to cons. Rx JOA, RTW, operative time, blood loss, 
analgesic use, complications, reoperations, 

blood analyses, days fever  

postop, 2, 
3, 4, 6 

Wu 200625 Retro 123 42 5 MRI/CT confirmed prolapsed disc, clinical 
complaints consistent, failed cons. Rx 

back pain, leg pain, oswestry, McNab, 
RTW, operative time, blood loss, LOS, 

analgesic use, complications, reoperations 

29 (mean) 

TF + MED vs. MD        

Ruetten 200826 RCT 200 43 (20-68) 3 standards based on radicular pain and 
neurological deficits, >80% had failed cons. Rx 

back pain, leg pain, oswestry, satisfaction, 
operative time, blood loss, complications, 

reoperations, NASS score (pain and 
neurology) 

postop, 3, 
6, 12, 6 

Ruetten 200927 RCT 100 39 (23-59) 2 clinically symptomatic recurrent disc herniation 
after conventional discectomy, MRI confirmed 

disc herniation, standards based on radicular pain 
and neurological deficits, 79% had failed cons. Rx 

back pain, leg pain, oswestry, satisfaction, 
operative time, blood loss, complications, 

reoperations, NASS score (pain and 
neurology) 

postop, 3, 
6, 12, 24 

* postop – within 2 weeks of surgery; ^ RTW – Return to work; # cons. RX – conservative treatment; ** LOS – length of hospital stay; ^^ JOA – Japanese Orthopedic 
Association outcome score 
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Table 2. TF vs. MD GRADE evidence summary  

Quality assessment No. of patients Effect 

No. of 
studies 

Design RoB Inconsistency Indirectness Imprecision Other TF Control Relative 
(95% CI) 

Absolute 
Quality 

Back Pain short term (follow-up 1 week; measured wi th: VAS; Better indicated by lower values) 
18 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 30 30 - SMD 0.28 lower  
(0.79 lower to 0.23 higher) 

Å Å O O  
LOW 

28 11 Mixed very serious3 no serious  
inconsistency 

no serious  
indirectness 

serious2 none 55 59 - SMD 0.18 lower 
 (0.55 lower to 0.19 higher) 

Å O O O  
VERY LOW 

Back pain long term (follow-up 24 months; assessed with: Proportion with ongoing pain) 
113 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 10/20  
(50%) 

15/20  
(75%) 

OR 0.33 (0.09 to 1.27) 253 fewer per 1000  
(from 537 fewer to 42 more) 

Å Å O O  
LOW 

Leg pain short term (follow-up 1 weeks; measured wi th: VAS; Better indicated by lower values) 
111 Retro very serious3 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 30 30 - SMD 0.21 lower  
(0.72 lower to 0.30 higher) 

Å O O O  
VERY LOW 

Leg pain long term follow-up 24 months; assessed wi th: Proportion with ongoing pain) 
113 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 4/20  
(20%) 

7/20  
(35%) 

OR 0.46 (0.11 to 1.94) 151 fewer per 1000                
(from 294 fewer to 161 more) 

Å Å O O  
LOW 

Function short term (follow-up 3 months; measured w ith: Days of disability / Oswestry; Better indicate d by lower values) 
113 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 20 20 - Not estimable Å Å O O  
LOW 

111 Retro very serious3 no serious  
inconsistency 

no serious  
indirectness 

serious2 none 25 29 - SMD 0.16 higher  
(0.38 lower to 0.69 higher) 

Å O O O  
VERY LOW 

General improvement long term (follow-up 24-36 mont hs; assessed with: Proportion improved) 
38 10 13 RCT Serious1 no serious  

inconsistency 
serious4 serious2 none 65/70  

(92.9%) 
58/70  

(82.9%) 
OR 2.64 (0.84 to 8.33) 99 more per 1000  

(from 26 fewer to 147 more) 
Å O O O  

VERY LOW 

58-10 12 13 Mixed very serious3 no serious  
inconsistency 

serious4 no serious  
imprecision 

none 320/401  
(79.8%) 

608/714  
(85.2%) 

OR 1.4 (0.49 to 4) 38 more per 1000 
 (from 114 fewer to 107 more) 

Å O O O  
VERY LOW 

Return to work (assessed with: Proportion returned to work) 
210 13 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 38/40  
(95%) 

32/40  
(80%) 

OR 3.82 (0.4 to 36.7)4 139 more per 1000  
(from 185 fewer to 193 more) 

Å Å O O  
LOW 

Satisfaction with surgery (assessed with: Proportio n satisfied) 
18 RCT serious1 no serious  

inconsistency 
no serious 
indirectness 

serious2 none 22/30  
(73.3%) 

20/30  
(66.7%) 

OR 1.38 (0.45 to 4.17) 67 more per 1000  
(from 193 fewer to 226 more) 

Å Å O O  
LOW 

Operative time (measured with: Minutes)  
210 13 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 40 40 - MD 13.26 higher  
(47.01 lower to 73.53 higher) 

Å Å O O  
LOW 

59-13 Mixed very serious3 no serious  no serious  no serious  none 396 713 - MD 7.03 lower  Å Å O O  
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inconsistency indirectness imprecision (29.49 lower to 15.43 higher) LOW 
Length of stay (measured with: Days) 
310-12 Mixed very serious3 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 75 79 - MD 1.31 lower  
(3.8 lower to 1.17 higher) 

Å O O O  
VERY LOW 

Complications (assessed with: Number of complicatio ns) 
28 10 RCT serious1 no serious  

inconsistency 
serious6 serious2 none 0/50  

(0%) 
1/50  
(2%) 

OR 0.32 (0.01 to 8.24) 14 fewer per 1000  
(from 20 fewer to 124 more) 

Å O O O  
VERY LOW 

48-11 Mixed very serious3 no serious  
inconsistency 

serious6 no serious  
imprecision 

none 10/376  
(2.7%) 

16/693  
(2.3%) 

OR 1.19 (0.54 to 2.63) 4 more per 1000  
(from 10 fewer to 35 more) 

Å O O O  
VERY LOW 

Reoperations (assessed with: Number of reoperations ) 
38 10 13 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 6/80  
(6.3%)  

1/80  
(1.3%) 

OR 3.17 (0.62 to 16.26) 26 more per 1000  
(from 5 fewer to 158 more) 

Å Å O O  
LOW 

58-11 13 Mixed very serious3 no serious  
inconsistency 

no serious 
indirectness 

no serious  
imprecision 

none 36/406  
(8.9%) 

41/723  
(5.7%) 

OR 1.69 (1.06 to 2.71) 36 more per 1000  
(from 3 more to 83 more) 

Å Å O O  
LOW 

Analgesic use (measured with: Days of narcotic use)  
18 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 30 30 - not estimable Å Å O O  
LOW 

1 Unclear allocation concealment, possible selective reporting, no blinding; 2 Small total sample size; 3 Non-randomised study included; 4 Different measures used; 5 Data from Krappel 2001 adjusted 
to enable pooling, 19 out of 20 subjects substituted for 20 out of 20 in both groups; 6 Unclear which complications were recorded 
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Table 3. MED vs. MD GRADE evidence summary 

Quality assessment No. of patients Effect 

No. of 
studies 

Design RoB Inconsistency Indirectness Imprecision Other MED MD Relative (95% CI) Absolute 
Quality 

Back pain short term (follow-up 1 week; measured wi th: VAS; Better indicated by lower values) 
123 RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 15 15 - SMD 1.5 lower 
 (2.33 to 0.68 lower) 

Å Å O O  
LOW 

Back pain long term (follow-up 12 months; measured with: Proportion with ongoing pain) 
120 RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 6/15 
(36.7%) 

7/11 
(66.7%) 

OR 0.38 (0.08 to 1.90) 237 fewer per 1000  
(from 514 fewer to 132 more) 

Å Å O O  
LOW 

Leg pain short term (follow-up <1 month; measured w ith: VAS; Better indicated by lower values) 
315 19 23 RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 46 46 - SMD 0.12 higher 
 (0.29 lower to 0.53 higher) 

Å Å O O  
LOW 

Leg pain medium term (follow-up 6 months; measured with: VAS; Better indicated by lower values) 
119 RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 21 19 - SMD 0 higher  
(0.62 lower to 0.62 higher) 

Å Å O O  
LOW 

Leg pain long term 1 year (follow-up 12 months; mea sured with: VAS; Better indicated by lower values) 
119 RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 21 19 - SMD 0 higher 
 (0.62 lower to 0.62 higher) 

Å Å O O  
LOW 

Leg pain long term 2 year (follow-up 24 months; mea sured with: VAS; Better indicated by lower values) 
119 RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 21 19 - SMD 0 higher 
 (0.62 lower to 0.62 higher) 

Å Å O O  
LOW 

Function short term (follow-up <1 month; measured w ith: Oswestry; Better indicated by lower values) 
214 19 RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 76 76 - SMD -0.02 higher 
 (0.33 lower to 0.30 higher) 

Å Å O O  
LOW 

314 19 25 Mixed very serious3 no serious 
inconsistency 

no serious 
indirectness 

no serious  
imprecision 

none 949 434 - SMD 0.11 higher 
 (<0.01 lower to 0.23 higher) 

Å Å O O  
LOW 

Function medium term (follow-up 6 months; measured with: Oswestry; Better indicated by lower values) 
214 19 RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 76 76 - SMD -0.01 lower 
 (0.33 lower to 0.31 higher) 

Å Å O O  
LOW 

Function long term 1 year (follow-up 12 months; mea sured with: Oswestry; Better indicated by lower val ues) 
214 19 RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 76 76 - SMD 0.02 higher 
 (0.30 lower to 0.33 higher) 

Å Å O O  
LOW 

314 19 22 Mixed very serious3 no serious 
inconsistency 

no serious 
indirectness 

serious2 none 90 90 - SMD 0.08 higher  
(0.21 lower to 0.38 higher) 

Å O O O  
VERY LOW 

Function long term 2 year (follow-up 12 months; mea sured with: Oswestry; Better indicated by lower val ues) 
119 RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 21 19 - SMD 0 lower 
 (0.62 lower to 0.62 higher) 

Å Å O O  
LOW 

General improvement long term (follow-up 12-29 mont hs; assessed with: McNab - Proportion good or excel lent) 
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115 RCT serious1 no serious 
inconsistency 

no serious 
indirectness 

serious2 none 9/10  
(90%) 

11/12  
(91.7%) 

OR 0.82 (0.04 to 15) 16 fewer per 1000 
(from 611 fewer to 77 more) 

Å Å O O  
LOW 

315 16 25 Mixed very serious3 no serious 
inconsistency 

no serious 
indirectness 

no serious 
imprecision 

none 854/920  
(92.8%) 

405/471  
(86%) 

OR 1.63 (1.09 to 2.43) 49 more per 1000  
(from 10 more to 77 more) 

Å Å O O  
LOW 

Return to work (measured with: Days) 
119 RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 21 19 - not estimable Å Å O O  
LOW 

318 19 25 Mixed very serious3 no serious 
inconsistency 

no serious 
indirectness 

serious2 none 924 407 - not estimable Å O O O  
VERY LOW 

Satisfaction with surgery (measured with: Proportio n satisfied) 
124 Prosp. very serious3 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 4/20  
(20%) 

1/20  
(5%) 

OR 4.75 (0.48 to 46.91) 150 more per 1000  
(from 25 fewer to 662 more) 

Å O O O  
VERY LOW 

Operative time (measured with: Minutes) 
514 15 19 20 

23 
RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 116 114 - MD 18.09 higher 
 (2.93 to 33.25 higher) 

Å Å O O  
LOW 

914-20 23 25 Mixed very serious3 no serious 
inconsistency 

no serious 
indirectness 

no serious  
imprecision 

none 1081 618 - MD 19.30 higher  
(7.31 to 31.28 higher) 

Å Å O O  
LOW 

Length of stay (measured with: Days) 
314 15 19 RCT serious1 no serious 

inconsistency 
no serious  
indirectness 

serious2 none 88 86 - MD 3.84 lower 
 (10.02 lower to 2.34 higher) 

Å Å O O  
LOW 

614-16 19 22 

25 
Mixed very serious3 no serious 

inconsistency 
no serious 
indirectness 

no serious  
imprecision 

none 1012 559 - MD 2.55 lower  
(4.65 to 0.46 lower) 

Å Å O O  
LOW 

Blood loss (measured with: Millilitres) 
514 15 19 20 

23 
RCT serious1 no serious 

inconsistency 
no serious  
indirectness 

serious2 none 116 114 - MD 76.26 lower  
(177.31 lower to 24.8 higher) 

Å Å O O  
LOW 

814 15 17-20 

23 25 
Mixed very serious3 no serious 

inconsistency 
no serious  
indirectness 

no serious  
imprecision 

none 1034 527 - MD 70.13 lower  
(120.29 to 19.96 lower) 

Å Å O O  
LOW 

Complications (assessed with: Number of perioperati ve complications) 
314 15 19 RCT serious1 no serious 

nconsistency 
serious4 serious2 none 8/86  

(9.3%) 
6/88  

(8.6%) 
OR 1.30 (0.43 to 3.94) 19 more per 1000 

 (from 38 fewer to 156 more) 
Å O O O  

VERY LOW 

714-16 18 19 

22 25 
Mixed very serious3 no serious 

inconsistency 
serious4 no serious 

imprecision 
none 50/1040  

(4.8%) 
35/591  
(5.9%) 

OR 0.91 (0.57 to 1.45) 5 fewer per 1000  
(from 25 fewer to 24 more) 

Å O O O  
VERY LOW 

Reoperations (assessed with: Number of reoperations ) 
214 19 RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 2/76  
(2.6%) 

1/76  
(1.3%) 

OR 1.56 (0.19 to 13.16) 7 more per 1000  
(from 11 fewer to 136 more) 

Å Å O O  
LOW 

514 16 18 19 

25 
Mixed very serious3 no serious 

inconsistency 
no serious 
indirectness 

no serious 
imprecision 

none 23/1017  
(2.3%) 

11/565  
(1.9%) 

OR 1.73 (0.31 to 9.54) 23 more per 1000  
(from 8 fewer to 115 more) 

Å Å O O  
LOW 

Analgesic use (assessed with: Proportion requiring postoperative analgesia) 
218 25 Retro very serious3 no serious 

inconsistency 
serious5 no serious  

imprecision 
none 171/903  

(18.9%) 
158/388  
(40.7%) 

OR 0.36 (0.27 to 0.46) 209 fewer per 1000  
(from 167 fewer to 251 fewer) 

Å O O O  
VERY LOW 
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1 Unclear allocation concealment, possible selective reporting, no blinding; 2 Small total sample size; 3 Non-randomised study included; 4 Unclear which complications were recorded; 5 Types of 
medication not specified 
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Table 4. TF + MED vs. MD GRADE evidence summary 

Quality assessment No. of patients Effect 

No. of  
studies 

Design RoB Inconsistency Indirectness Imprecision Other MED + 
TF 

Control Relative 
(95% CI) 

Absolute 
Quality 

Back pain short term (follow-up 3 months; measured with: VAS; Better indicated by lower values) 
226 27 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 150 150 - SMD 0.12 lower 
 (0.35 lower to 0.11 higher) 

Å Å O O  
LOW 

Back pain medium term (follow-up 6 months; measured  with: VAS; Better indicated by lower values) 
226 27 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 150 150 - SMD 0.16 lower 
(0.39 lower to 0.07 higher) 

Å Å O O  
LOW 

Back pain long term 1 year (follow-up 12 months; me asured with: VAS; Better indicated by lower values)  
226 27 RCT serious1 no serious 

 inconsistency 
no serious  
indirectness 

serious2 none 150 150 - SMD 0.04 lower 
(0.27 lower to 0.19 higher) 

Å Å O O  
LOW 

Back pain long term 2 years (follow-up 24 months; m easured with: VAS; Better indicated by lower values ) 
226 27 RCT serious1 no serious 

inconsistency 
no serious 
indirectness 

serious2 none 150 150 - SMD 0.15 lower  
(0.46 lower to 0.16 higher) 

Å Å O O  
LOW 

Leg pain short term (follow-up 3 months; measured w ith: VAS; Better indicated by lower values) 
226 27 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 150 150 - SMD 0.13 lower  
(0.36 lower to 0.09 higher) 

Å Å O O  
LOW 

Leg pain medium term (follow-up 6 months; measured with: VAS; Better indicated by lower values) 
226 27 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 150 150 - SMD 0.03 higher  
(0.2 lower to 0.25 higher) 

Å Å O O  
LOW 

Leg pain long term 1 year (follow-up 12 months; mea sured with: VAS; Better indicated by lower values) 
226 27 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 150 150 - SMD 0.01 lower  
(0.24 lower to 0.21 higher) 

Å Å O O  
LOW 

Leg pain long term 2 years (follow-up 24 months; me asured with: VAS; Better indicated by lower values)  
226 27 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 150 150 - SMD 0.05 lower 
 (0.28 lower to 0.17 higher) 

Å Å O O  
LOW 

Function short term (follow-up 3 months; measured w ith: Oswestry; Better indicated by lower values) 
226 27 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 150 150 - SMD 0.02 lower  
(0.54 lower to 0.5 higher) 

Å Å O O  
LOW 

Function medium term (follow-up 6 months; measured with: Oswestry; Better indicated by lower values) 
226 27 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 150 150 - SMD 0.05 higher  
(0.47 lower to 0.56 higher) 

Å Å O O  
LOW 

Function long term 1 year (follow-up 12 months; mea sured with: Oswestry; Better indicated by lower val ues) 
226 27 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 150 150 - SMD 0.29 lower  
(0.51 to 0.06 lower) 

Å Å O O  
LOW 

Function long term 2 years (follow-up 24 months; me asured with: Oswestry; Better indicated by lower va lues) 
226 27 RCT serious1 no serious  no serious  serious2 none 150 150 - SMD 0.2 lower  Å Å O O  
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inconsistency indirectness (0.43 lower to 0.03 higher) LOW 
Satisfaction with surgery (assessed with: Proportio n satisfied) 
226 27 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 131/150  
(87.3%) 

113/150  
(75.3%) 

OR 2.26 (1.23 to 4.15) 120 more per 1000  
(from 37 to 179 more) 

Å Å O O  
LOW 

Operative time (measured with: Minutes) 
226 27 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 150 150 - MD 27.33 lower  
(40.06 to 14.59 lower) 

Å Å O O  
LOW 

Complications (assessed with: Number of complicatio ns) 
226 27 RCT serious1 no serious  

nconsistency 
no serious  
indirectness 

serious2 none 6/150  
(4%) 

23/150  
(15.3%) 

OR 0.23 (0.09 to 0.58) 113 fewer per 1000  
(from 58 fewer to 137 fewer) 

Å Å O O  
LOW 

Reoperations (assessed with: Number of reoperations ) 
226 27 RCT serious1 no serious  

inconsistency 
no serious  
indirectness 

serious2 none 12/150  
(8%) 

8/150  
(5.3%) 

OR 1.54 (0.61 to 3.9) 27 more per 1000  
(from 20 fewer to 127 more) 

Å Å O O  
LOW 

1 Inappropriate randomisation, unclear allocation concealment, possible selective reporting, no blinding; 2 Small total sample size 
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