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Abstract

Background: The objective of the study is to examine the short-term and long-term efficacy of surgical treatment of
carpal tunnel syndrome (CTS) compared with conservative treatment (ie, splint, steroid injection, or physical therapy).
Methods: Two reviewers searched the Cochrane Central Register of Controlled Trials, MEDLINE, EMBASE, and PEDro
up to September 2017. Quality appraisal and data extraction were performed in duplicate. Patient self-reported functional
and symptom changes, as well as improvement of electrophysiological studies, were assessed as outcomes. Meta-analyses
were performed in RevMan. Results: From 1438 studies identified after searching, 10 remained for analysis after exclusion
criteria were applied. Moderate-quality evidence indicated that surgical interventions were superior to splint or steroid
injection at 6 months with a weighted mean difference of 0.25 (95% confidence interval [Cl], 0.07-0.44) for functional status
and 0.64 (95% Cl, 0.07-1.21) for symptom severity. The surgical group had better nerve conduction outcomes at 6 months
(0.57 [95% ClI, 0.05-0.50] ms). No significant differences were observed at 3 or 12 months. Conclusions: Both surgical
and conservative interventions provide treatment benefits in CTS. Further studies on long-term outcome are needed.
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Introduction CTS.** Although preceding the publication of the AAOS

) CPQG, this review also suggested that patients who received
Carpal tunnel syndrome (CTS) is a common entrapment

neuropathy that affects 3% to 12% of adults in America.'®*
CTS often presents with pain, numbness, tingling, and
weakness in the hand and arm. Delayed treatment in CTS
may worsen the symptoms and progresses to permanent
sensory loss and thenar paralysis in some cases.'"*' How-
ever, surgery can also be associated with complications.
Conservative management is often used for mild cases or
symptom relief while awaiting surgery. In 2016, The Amer-
ican Academy of Orthopedic Surgeons (AAOS) released
updated clinical practice guidelines (CPG)* for the manage-
ment of CTS and associated appropriate use criteria (AUC).'
The CPG indicated conservative management has benefit,
but that surgery has a greater treatment benefit at 6 and 12
months than splinting, nonsteroidal anti-inflammatory
drugs (NSAIDs)/therapy, or single steroid injections.’

A 2011 systematic review concluded that both surgical
and nonsurgical interventions are beneficial to patients with

surgical treatment had greater improvement in symptoms
severity and function at 6 and 12 months.** However, with
emerging literature®*”'*" the conclusions from systematic
reviews are always subject to changing or more definitive
solutions. The systematic review indicates the nature of the
difference between treatment options, but meta-analysis is
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required to quantify can quantify the size of treatment ben-
efits which can be critical to decision-making, particularly
where there are the treatment options are associated with
substantially different complications or costs. More
recently, Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) has provided a clear and
informative approach to convey the findings from evidence
synthesis consider both the quality of the evidence and
some of the additional factors that could affect decision-
making.

Nonsurgical interventions include a variety of treatment
options. Since splint, steroid injection and manual therapy
are the most commonly used nonsurgical interventions in
treating CTS. Therefore, to reduce clinical heterogeneity in
this review, we restricted our nonsurgical intervention to
those 3 modalities. The purpose of this systematic review
and meta-analysis was to evaluate current evidence com-
paring the efficacy of surgical and nonsurgical interventions
(ie, splint, steroid injection, or physical therapy) for CTS
for short-term (1 and 3 months) and long-term outcomes (6
and 12 months).

Materials and Methods

We conducted this systematic review and meta-analysis
according to PRISMA guidelines.** A literature search was
conducted from 1980 to September 2017 for studies
addressing the effectiveness of surgical or nonsurgical
interventions for CTS. The search strategy is included in
Supplemental File 1. The following databases were
searched: Cochrane Central Register of Controlled Trials
(CENTRAL) (The Cochrane Library Issue 9, 2017), MED-
LINE (1980 to September 2017), EMBASE (1980 to Sep-
tember 2017), PEDro (searched in September 2017).
Searching of international CPG, computer searches based
on keywords, and hand searching for references from previ-
ously retrieved articles were used to in addition to the main
search strategy of electronic databases. Research articles
were included for review if they met the following criteria:
(1) studies were written in English; (2) studies were
designed as a prospective controlled trial; (3) subjects/
patients had a diagnosis of CTS, irrespective of the diagnos-
tic criteria used, etiology of the syndrome, or associated
pathology; and (4) comparison of a surgical with a nonsur-
gical intervention.

The surgical treatments included (1) standard open car-
pal tunnel release (OCTR); (2) endoscopic carpal tunnel
release (ECTR); (3) OCTR with additional procedures such
as internal neurolysis, epineurotomy, or tenosynovectomy,
and (4) OCTR using any other incision techniques.

Nonsurgical treatment includes (1) wrist splints, (2) ste-
roid injection (without the limit the number of injection),
and (3) physical therapy, therapeutic exercises, or manipu-
lations.

Research articles were excluded from review if the com-
parison was between 2 surgical interventions or between
different nonsurgical interventions or if data on the inter-
vention effectiveness were not provided.

The primary outcome measure was patient self-reported
function and symptom improvement at 6 months of follow-
up. Secondary outcomes were the patient self-reported
function and symptom improvement at 1, 3, and 12 months
of follow-up and the improvement of neurophysiological
parameters. Institutional review board approval is not
required for this study as this is a review.

Data Collection

Two study authors (PB and EL) independently performed
the study selection, assessment of methodological quality
and data abstraction with disagreements resolved by an
independent third rater (QS). Missing data were obtained by
contacting authors or estimated following Cochrane Hand-
book."® Quality assessment was assessed using the Jadad
scale'® and the Structured Effectiveness Quality Evaluation
Scale (SEQES) (see Supplemental File 3).>* Both scales
were used as complementary assessments: the Jadad is brief
and the SEQES provides a more comprehensive assess-
ment, including allocation concealment. A decision was
made by the reviewers that the study was high quality if the
cumulative score was 3 or more on Jadad score. For SEQES
scores, trial scorings less than 18 was considered low qual-
ity; those scoring between 18 and 32 were moderate quality
and 33 or more were high quality.

Data Synthesis and Analysis

A number of self-administrated scales (eg, Boston, Carpal
Tunnel Syndrome Assessment Questionnaire [CTSAQ])
were used to measure symptom and disability across differ-
ent studies. We converted these scales to a 1 to 5 Likert
scale (1 = least symptom or disability to 5 = worst symptom
or disability). The Boston Questionnaire'® is a CTS-specific
tool for patients to self-report their symptom severity (11
items) and functional status (8 items). The overall score
ranges from 1 to 5, with higher scores representing more
severe symptoms or functional impairment. The CTSAQ is
a modified version of the Boston Questionnaire, which
includes 11 questions for symptom and 9 questions for
function® with a similar scoring to the Boston Question-
naire. We converted the CTSAQ to 1 to 5 scoring so make
the 2 scales comparable in the meta-analysis. For studies
which used the visual analogue scale”* to score symptom
severity and functional status, scores were converted to the
metrics used by the Boston Questionnaire as these 2 mea-
sures are highly correlated."

Follow-up time was grouped into 4 categories: 1, 3, 6,
and 12 months following the intervention. When the exact
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time point was not matched to above categories, the time
closest to the above time points was used (eg, 20-week out-
comes were grouped into the 6-month category). Statistical
analysis was performed using Review Manager (RevMan)
version 5.3.% Weighted mean differences (WMDs) were cal-
culated to compare postintervention and preintervention
symptom and function scores. Based on previous studies,
we considered a 0.8 points difference on the symptom scale
and 0.5 points difference on the function scale as were con-
sidered as “clinically important” differences.'” A random-
effects model was used to account for heterogeneity
between studies. Study results were assessed for heteroge-
neity using the chi-square statistic (P value < .05 considered
statistically significant) and an I* test (I* >50% considered
substantial heterogeneity)."* Where possible, causes of het-
erogeneity for I* values that were greater than 50% were
explored.

The GRADE criteria were considered to determine the
overall quality of the evidence for each intervention and
outcome.’ The quality of evidence was downgraded a level
if any of the following were present: high risk of bias (>25%
of'trials, had a low Jadad or SEQES score), inconsistency of
results (>25% of the trials, had results which were not in the
same direction), indirectness (>25% of the trials, had results
which were indirect comparisons of populations, interven-
tions, comparators, or outcomes), imprecision (sample size
<280), and publication bias (assessed using funnel plot
analysis). The overall quality of evidence was defined as
“high quality,” “moderate quality,” “low quality,” and “very
low quality.”*

Results

Overall, a total of 10 trials with 1028 participants included
in this review (Table 1, Figure 1)*7%10121415:1720.26 (g 5516
mental File 1: search strategy and Supplemental File 2:
PRISMA-2009-Checklist-CTS). Eight studies employed
standard OCTR as the surgical intervention. Six studies
compared surgery with steroid injection,*”*'**?* 2 com-
pared surgery versus splint,'**® and 2 compared surgery
versus manual therapy.'®'” Although some patients failed
conservative treatment and were reallocated to receive the
surgical intervention, this number was small in the included
studies. The level of evidence was presented in Table 2. The
methodological features of each study are summarized in
Supplemental File 3: Study Quality SEQES and Supple-
mental File 4: Jade score.

Treatment Efficacy: Functional, Symptoms, and
Electrophysiological Outcomes
Short-term outcome (I and 3 months). There was limited

data on functional outcomes 1-month postintervention with
only one study with a low risk of bias reporting functional

outcomes at this time point. The authors found nonsurgical
interventions were superior to surgical intervention with a
weighted mean difference of 0.80 (95% confidence interval
[CT], 0.60-1.00). On the contrary, there was moderate-qual-
ity evidence indicating no statistically significant difference
between surgical and nonsurgical interventions for symp-
tom outcomes 1 month after treatment (Figure 3). For 3
months follow-up, there was low- to moderate-quality evi-
dence of no statistically significant differences between sur-
gical and nonsurgical interventions for either functional or
symptom outcomes.

Long-term outcome (6 and |2 months). Moderate-quality
evidence showed that surgical interventions were superior
to nonsurgical interventions at 6 months with the weighted
mean difference 0.25 (95% CI, 0.07-0.44) for functional
status and 0.64 (95% CI, 0.07-1.21) for symptom severity
(Figures 2 and 3). However, this effect declined at 12
months follow-up: functional status (0.22; 95% CI, —0.04-
0.48) and symptom severity (0.22; 95% CI, —0.05-0.50)
based on low- to moderate-quality evidence. Moderate-
quality evidence showed that greater distal sensory latency
improvement occurred in the surgical intervention group
compared with the nonsurgical intervention group with a
mean difference of 0.57 (95% CI, —0.05-0.50) ms at 6
months (Figure 4).

Discussion

The results of this study based on 10 trials with 1028 par-
ticipants indicate that both surgical and conservative inter-
ventions are effective in the management of CTS. This
study provides more definitive estimates of treatment
effects based on meta-analysis indicating that surgical inter-
ventions have small to moderate superiority in size of treat-
ment benefit.

Our review included studies addressing different types
of conservative management, which is often multimodal.
Conversely, the 2016 AAOS' based their search on specific
clinical questions and make recommendations only about
these specific questions. As the search strategy, search
dates, and inclusion/exclusion criteria differed, we did not
analyze exactly the same evidentiary pool as AAOS. How-
ever, there is some discordance between our findings based
on the fact we both used a stringent methodology and some
common studies. As wrist immobilization is a core element
of conservative management, our findings are aligned with
the 2016 AAOS recommendation that “Strong evidence
supports that the use of immobilization (brace/splint/ortho-
sis) should improve patient-reported outcome.” On the
contrary, AAOS found “Strong evidence supports that sur-
gical treatment of carpal tunnel syndrome should have a
greater treatment benefit at 6 and 12 months as compared to
splinting, NSAIDs/therapy, and a single steroid injection.”
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Search results combined (Cochrane library,
MEDLINE, EMBASE, PEDro)

n=1524

A 4

Duplicate n=17

Articles screened on basis of title and
abstract n=1507

Excluded n=1466

Not carpal tunnel syndrome: 434

Comparison within surgical interventions: 243

Comparison within nonsurgical interventions: 354

A 4

Manuscript review with application of
inclusion and exclusion criteria n=41

Intervention other than splint, injection or manual: 24

Not PCT: 227

Review: 69

Protocol: 56

No retrievable outcome: 59

Excluded n=31

Not PCT: 8

v

v

Secondary data use from other study: 3

Comparison within nonsurgical interventions: 13

Studies included in systematic review and
meta-analysis n=10

Review: 7

PCT: prospective controlled trial

Figure |. Schema of systematic review.

We found moderate-quality evidence that surgical interven-
tions were superior to nonsurgical interventions at 6 months

but the effects diminish at 12 months.

Differences between this systematic review and the
AAOS guideline rating of the quality of evidence were also
related to the process for quality rating and synthesis across
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Table 2. Level of Evidence of Surgical Versus Nonsurgical Intervention for Carpal Tunnel Syndrome.

High risk of bias Inconsistency Indirectness Imprecision  Publication bias  Overall evidence

Functional changes

| month NA v NA NA

3 months v v Low

6 months v Moderate

12 months v v Low
Symptom changes

| month v Moderate

3 months v Moderate

6 months v Moderate

12 months v Moderate
Nerve conduction studies v Moderate

at 6 months-distal
sensory latency, ms

Test for subgroup differences: Chi? = 64.27, df = 3 (P < 0.00001), I? = 95.3%

Surgical Nonsurgical Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% Cl Year IV, Random, 95% CI
1.1.1 One month
Pefias 2015 23 07 60 15 04 60 1000%  0.80(0.60,1.00] 2015 t
Subtotal (95% CI) 60 60 100.0% 0.80 [0.60, 1.00]
Heterogeneity: Not applicable
Test for overall effect: Z = 7.69 (P < 0.00001)
1.1.2 Three months
Demirci 2002 15 04 44 16 05 46 23.4% -0.10 [-0.29, 0.09] 2002 —=7
Gerritsen 2002 -06 09 78 04 07 86 21.3% -0.20 [-0.45, 0.05] 2002 —
Ucan 2006 (vs.splinting)  1.85 063 11 16 02 23 16.7% 0.25[-0.13,0.63] 2006 -
Ucan 2006 (vs.steroid) 1.85 0.63 11 1.32 0.33 23 16.2% 0.53[0.13,0.93] 2006 - &
Penas 2015 1.8 0.7 60 15 05 60 22.4% 0.30[0.08, 0.52] 2015 ——
Subtotal (95% CI) 204 238 100.0%  0.13 [-0.12, 0.38] e =
Heterogeneity: Tau? = 0.06; Chi? = 18.05, df = 4 (P = 0.001); I? = 78%
Test for overall effect: Z = 1.00 (P = 0.32)
1.1.3 Six months
Demirci 2002 14 0.3 44 17 07 46 17.7%  -0.30[-0.52,-0.08] 2002 — =
Gerritsen 2002 -1 09 77 -05 08 84 16.0% -0.50 [-0.76, -0.24] 2002 -
Ucan 2006 (vs.splinting) 1.52 0.34 11 1.75 0.26 23 17.4%  -0.23[-0.46,-0.00] 2006 ==
Ucan 2006 (vs.steroid) 1.52 0.34 11 1.69 0.31 23 17.0% -0.17 [-0.41, 0.07] 2006 —a
Jarvik 2009 191 0.88 50 244 087 54 13.4% -0.53 [-0.87,-0.19] 2009 - =
Pefias 2015 1.6 0.6 58 15 05 60 18.5% 0.10 [-0.10, 0.30] 2015 T=
Subtotal (95% CI) 251 290 100.0%  -0.25[-0.44, -0.07] -
Heterogeneity: Tau? = 0.04; Chi? = 18.13, df = 5 (P = 0.003); 2 =72%
Test for overall effect: Z = 2.65 (P = 0.008)
1.1.4 Twelve months
Gerritsen 2002 1 09 73 -07 08 83 334%  -0.30[-0.57,-0.03] 2002 —a—
Jarvik 2009 1.74 0.79 49 217 0.96 52 274%  -0.43[-0.77,-0.09] 2009 L
Penas 2015 1.5 0.6 55 15 05 56 39.1% 0.00 [-0.21, 0.21] 2015 —N—
Subtotal (95% CI) 177 191 100.0% -0.22 [-0.48, 0.04] “
Heterogeneity: Tau® = 0.03; Chi* = 5.74, df = 2 (P = 0.06); I* = 65%
Test for overall effect: Z = 1.63 (P = 0.10)

4 05 0 0.5 1

Favors Surgical  Favors Nonsurgical

Figure 2. Patient self-reported functional severity.
Note. Cl = confidence interval.

studies. Although both this systematic review and the AAOS
CTS CPG adopted principles of GRADE, the implementa-
tion of these varied. Furthermore, we relied on meta-analysis

to quantify overall effect sizes. Differences in quality of the

evidence and the size of the treatment effect are important
considerations when making recommendations, as the lower
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Surgical Nonsurgical Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% Cl Year IV, Random, 95% CI
2.1.1 One month
Hui 2005 06 0.7 25 115 08 25 15.6% -0.55[-0.97, -0.13] 2005 - =
Ismatullah 2013 0.7 05 20 099 06 20 19.4% -0.29 [-0.83, 0.05] 2013 T
Celik 2015 135 03 50 134 03 50 34.6% 0.01[-0.11, 0.13] 2015
Pefias 2015 1.7 05 60 16 05 60 30.4% 0.10 [-0.08, 0.28] 2015 }
Subtotal (95% CI) 155 155 100.0% -0.11 [-0.32, 0.11]
Heterogeneity: Tau® = 0.03; Chi* = 10.57, df =3 (P = 0.01); I’ = 72%
Test for overall effect: Z=0.99 (P = 0.32)
2.1.2 Three months
Gerritsen 2002 -1 09 78 04 07 86 14.6% -0.60 [-0.85, -0.35] 2002 =
Demirci 2002 13 03 44 15 05 46 149%  -0.20[-0.37,-0.03] 2002 -]
Ucan 2006 (vs.splinting) 1.86 0.6 11 1.39 0.37 23 13.8% 0.47 [0.08, 0.86] 2006 _— =
Ucan 2006 (vs.steroid) 1.86 0.6 11 141 0.32 23 13.8% 0.45[0.07, 0.83] 2006 —
Ismatullah 2013 05 0.7 20 22 07 20 13.5% -1.70 [-2.13,-1.27] 2013 -
Celik 2015 1.1 02 50 232 08 50 14.6% -1.22 [-1.45,-0.99] 2015 =
Pefias 2015 16 04 60 16 0.6 60 14.8% 0.00 [-0.18, 0.18] 2015 T
Subtotal (95% CI) 274 308 100.0% -0.40 [-0.87, 0.08] g
Heterogeneity: Tau? = 0.39; Chi? = 148.44, df = 6 (P < 0.00001); I* = 96%
Test for overall effect: Z=1.64 (P = 0.10)
2.1.3 Six months
Gerritsen 2002 1.3 08 77 -09 038 84 12.8% -0.40 [-0.65, -0.15] 2002 =
Demirci 2002 13 03 44 17 08 46 128%  -0.40[-0.65,-0.15] 2002 R
Hui 2005 04 05 25 166 1.2 11 10.8%  -1.26[-2.00,-0.52] 2005 — =
Ucan 2006 (vs.splinting) 141 0.31 11 154 0.34 23 12.8% -0.13 [-0.36, 0.10] 2006 ==
Ucan 2006 (vs.steroid) 1.41 0.31 11 1.96 0.63 23 12.6%  -0.55[-0.87,-0.23] 2006 _—
Jarvik 2009 2.02 1.03 50 242 08 54 12.5% -0.40 [-0.76, -0.04] 2009 —
Celik 2015 079 0.2 50 276 0.6 50 12.9% -1.97 [-2.15, -1.79] 2015 il
Pefias 2015 15 05 58 16 06 60 12.9% -0.10 [-0.30, 0.10] 2015 B
Subtotal (95% CI) 326 351 100.0%  -0.64 [-1.21, -0.07] il
Heterogeneity: Tau? = 0.65; Chi? = 277.01, df = 7 (P < 0.00001); I* = 97%
Test for overall effect: Z=2.19 (P = 0.03)
2.1.4 Twelve months
Gerritsen 2002 -1.3 08 73 -09 09 83 32.4% -0.40 [-0.67, -0.13] 2002 &
Jarvik 2009 1.74 0.76 49 2,07 0.88 52 28.6% -0.33 [-0.85, -0.01] 2009 —
Pefas 2015 15 05 60 15 05 60 38.9% 0.00 [-0.18, 0.18] 2015 -
Subtotal (95% CI) 182 195 100.0% -0.22 [-0.50, 0.05] o
Heterogeneity: Tau? = 0.04; Chi# = 7.26, df = 2 (P = 0.03); I? = 72%
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Figure 3. Patient self-reported symptom severity.
Note. CI = confidence interval.
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Figure 4. Distal sensory latency improvement at 6 months.

quality of evidence and smaller size of treatment effects
would lead to a weaker recommendation for which interven-
tion might be optimal. Further considerations such as patient
values and preferences, recovery, and risk for complications
are more important when treatment effect size differences

are small. The AAOS has extended the clinical relevance of
its CPG by developing CTS AUC, which provide more guid-
ance on how clinical presentation and judgment might affect
the applicability of practice guideline recommendations.
This did include AUC to choose patients who will
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benefit surgery over conservative management." The evi-
dence and AUC concur in supporting the common practice
of a trial of conservative management prior to surgical inter-
vention. Satisfactory outcomes may mitigate the patient’s
motivation for surgical intervention. Conversely, inadequate
symptom relief emphasizes the need for surgical release.

We did not find strong evidence for 12-month out-
comes. Patients who received surgical treatment for CTS
had more function and fewer symptoms than patients who
received nonsurgical treatment at 12 months postinter-
vention, but in our meta-analysis, this difference was no
longer statistically significant. This result is largely
driven by the 2015 Pefias study,'’ which suggested a
superior benefit to manual therapy when compared with
surgery. As this is not the current first line of conservative
treatment in CTS, it demonstrates the potential downfall
of lumping together different types of conservative man-
agement. However, when only one randomized clinical
trial (RCT) addresses a novel approach, it can be difficult
to confident that approach is truly superior. A study con-
ducted by Pensy and colleagues® on the efficacy of CTS
surgery found that functional and symptomatic improve-
ments occurring after 6 months were sustained for an
average of 6 years of follow-up. The lower value of statis-
tical significance from 6 months to 12 months of follow-
up for functional and symptom improvement in our
meta-analysis can be explained by the fact that only 3
studies included 12 months follow-up. Thus, the 12-month
evaluation is imprecise and subject to change.

Surgical intervention was superior to nonsurgical inter-
vention for treatment of CTS after 6 months for both func-
tional status and symptom severity. However, the difference
of effect size does not achieve our prior determined clini-
cally meaningful difference of 0.5. This highlights the
importance of considering both effect size and statistical sig-
nificance when deciding whether one treatment should be
routinely used in another treatment. Strong evidence does
not warrant strong recommendations where the difference in
treatment effects are small, particularly if one treatment has
greater risks. This is relevant when comparing surgical with
nonsurgical interventions as both risks and benefits all are
typically considered to be higher for surgical interventions.
Although CTS release is one of the most common and safest
surgical interventions, complication rates vary from 1% to
12%.° However, the incidence of side effects of conservative
interventions, such as steroid injection, are lower than sur-
gery. In one study, 0.4% of patients developed cellulitis after
steroid injection.'* Therefore, conservative treatment options
may provide sufficient treatment benefit for a substantial
portion of the population, and have minimal risk. Therefore,
due to the observed treatment benefits of conservative man-
agement, its continued role as a front-line treatment is justi-
fied. With the move toward AUC,’ better definition of
patients for whom initial conservative management may not

be useful should be better defined. Selection of patients for
surgery based on more severe symptoms and insufficient
relief after 6 months of nonsurgical intervention is supported
by these findings.

This review provides more definitive conclusions than
our previous review,”® by adding 4 additional trials and
more follow-up time points for meta-analysis. Furthermore,
we reduced clinical heterogeneity by focusing on the con-
servative treatments in common use. Other potential sources
of heterogeneity include variations in how CTS is diag-
nosed as electrodiagnostic and clinical methods vary. Due
to the small number of studies reporting outcomes at 12
months and a lack of data with longer follow-up, the con-
clusion that clinical improvement with surgery declined
after 6 months might be questionable. Future high quality
studies with longer follow-up periods are warranted to bet-
ter understand the longer term trajectory of surgical out-
comes. Potential differences within surgical or conservative
management approaches can only be explored when an
appropriate pool of RCTs is established.
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