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ABSTRACT
Objective: The purpose of this study was to investigate the effect of high-velocity low-amplitude techniques
(HVLATs) on discogenic lumbosacral radicular syndrome (LSRS).
Methods: This was a systematic review of randomized controlled trials (RCTs). Cochrane Central Register of
Controlled Trials (CENTRAL), Medical Literature Analysis and Retrieval System Online (MEDLINE), Excerpta
Medica Database (EMBASE), Physiotherapy Evidence Database (PEDro) and Web of Science (WoS) were searched
from inception until 19 November 2023. Eligible RCTs involved adults with LSRS and compared HVLATs with other
nonsurgical treatments, sham HVLATs or no intervention. Data related to pain, disability, health-related quality of life
(HRQoL) and adverse events were extracted. The methodological quality was assessed with the ‘Cochrane Risk of
Bias (RoB) Tool 2.0’ and the certainty of the evidence with the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE).
Results: Three of the 415 retrieved records met the inclusion criteria. One study investigated acute LSRS, comparing
HVLAT versus sham HVLAT. The second study investigated subacute and chronic LSRS, comparing the same
intervention with the intervention group receiving 3 adjunctive sessions of HVLAT. The third study investigated
chronic LSRS, comparing HVLATs to another manual therapy technique. Totally, 186 people were involved (n = 95
intervention group; n = 91 control group). The first study reported greater improvement in pain and disability in favor
of HVLATs. The second study found no differences in pain in favor of HVLATs. The third study found greater
improvement for pain, disability and HRQoL in the control group. No adverse events were reported. Two studies were
at high RoB and highly heterogeneous; 1 was considered of some concern. The certainty of the evidence was “very
low.”
Conclusions: There is insufficient evidence to conclude whether HVLATs can be helpful in LSRS. Future high-
quality RCTs are necessary. (J Manipulative Physiol Ther 2023;46;346-356)

Key Indexing Terms:Musculoskeletal Manipulations; Radiculopathy; Physical Therapy Modalities; Physical Therapy
Specialty; Pain Management
TAGGEDAPTARAH1INTRODUCTION TAGGEDAPTARAEND

Lumbosacral radicular syndrome (LSRS) is an umbrella
term encompassing radiculopathy or radicular pains
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resulting from the compression or irritation of 1 or more
nerve roots in the lumbosacral region.1-3 Radiculopathy
indicates an objective loss of sensory or motor function
caused by a conduction block in axons of a spinal nerve or
its roots, leading to a loss of strength, changes in sensation
or reduced deep tendon reflex.4 Radicular pain indicates
pain radiated in 1 or more dermatome(s), caused by ectopic
activation of nociceptors of the spinal nerve or its root due
to irritation, inflammation or compression.4,5 The most fre-
quent causes of LSRS are disc bulging or herniation, facet
or ligamentous hypertrophy, spondylolisthesis, or even
neoplastic and infectious processes.6 Lumbosacral radicular
syndrome has a 3%-5% prevalence in the general popula-
tion, with an equal distribution between women and men.7

The incidence of LSRS seems to increase with age, reach-
ing a peak between 45 and 64 years of age.8

The diagnosis of LSRS can be formulated through
patients’ history, physical exam, including the neurological
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examination (evaluation of sensitivity, muscle strength, and
deep tendon reflexes), neurotensive tests (e.g., Straight Leg
Raising Test or Las�egue’s Test, Crossed Straight Leg
Raise, Slump Test, Femoral Nerve Stretch Test or Prone
Knee Bend), imaging and electrodiagnostic testing.5,6,9,10

Treatment of LSRS is mainly nonsurgical, with surgical
treatments proposed only in specific cases (e.g., the pres-
ence of significant motor deficits or when nonsurgical treat-
ments failed).11 The most common nonsurgical
interventions to treat LSRS include education, use of cor-
sets or belts, therapeutic exercise and physical activity,
electrotherapies (e.g., Transcutaneous Electrical Nerve
Stimulation—TENS), ultrasound, drug therapies (e.g., acet-
aminophen, Non-Steroidal Anti-inflammatory Drugs—
NSAIDs, corticosteroids, opiates, etc.) and manual therapy
techniques, including high-velocity low-amplitude techni-
ques (HVLATs).11-13

These manipulative techniques are characterized by a
passive high velocity and low amplitude impulse applied
to a joint complex within its anatomical limit. HVLAT
can help improve movement and function or reduce
pain.14 So far, different studies have investigated the
effect of HVLATs in LSRS and low back pain (LBP),
bringing inconclusive and contrasting results to the
forefront.12,13,15-17 The Danish Clinical Practice Guide-
lines (CPG), compiled by Stochkendahl et al., reported a
small effect of manual techniques on LBP and Lower
Limb Pain (LLP).12 Hahne et al. reported limited or absent
evidence to support the effectiveness of HVLATs com-
pared to other treatments.13 The National Institute for
Health and Care Excellence (NICE) CPG concluded that
manual therapy might be considered for managing LBP
with or without sciatica.15 Leininger et al. reported moder-
ate evidence that Spinal Manipulative Therapy (SMT) is
superior to sham SMT for acute leg and back pain and
low-quality evidence for manipulation and mobilization
for chronic LBP and LLP.16 Finally, Assendelft et al.
found no evidence that spinal manipulative therapy is
superior to other standard treatments for people with acute
or chronic LBP.17 Considering these heterogeneous
results, it was necessary to synthesize the literature on the
effectiveness of HVLATs in LSRS. Hence, this system-
atic review aimed to analyze the effect of HVLATs on
discogenic LSRS regarding pain, disability, health-
related quality of life (HRQoL) and any associated
adverse events.
TAGGEDAPTARAH1METHODS TAGGEDAPTARAEND

This systematic review aimed to analyze the effect of
HVLATs on LSRS caused by disc issues (discogenic)
concerning pain, disability, quality of life (QoL) and
any associated adverse events. The methodology
followed the Cochrane Handbook for Systematic
Reviews of Interventions,18 the reporting followed the
Preferred Reporting Items for Systematic Review and
Meta-Analysis (PRISMA), and the protocol was regis-
tered in the PROSPERO database (reference:
CRD42022340216).19,20
Inclusion Criteria
Types of Study. Only randomized controlled trials

(RCTs) assessing the impact of HVLATs on LSRS were
included. Specifically, English-language RCTs on humans,
without date restrictions, and consideration of data before
crossover in cross-over studies were included.

Participants. Adult individuals (≥18 years) diagnosed
with LSRS through history, physical examination, and con-
firmed by imaging (MRI or CT) were included. Exclusions
were made for specific conditions such as bilateral radicul-
opathy, cauda equina syndrome, infection, spondylolisthe-
sis ≥ Grade III (Meyerding classification), nerve root
compression by a structure other than the intervertebral
disc, spinal fracture, cancer, rheumatic diseases, Reiter syn-
drome, or mental disorders. Studies with participants
undergoing prior back surgery or other invasive medical
procedures were also excluded.

Interventions. RCTs were included in which at least 1
group received HVLAT by a practitioner (e.g., physiothera-
pist, chiropractor, osteopath, etc.). Other manual techniques
(e.g., massage, joint mobilization, etc.) without HVLATs
were not considered eligible. Nonsurgical treatments (e.g.,
massage, joint mobilization, exercise, electrotherapies, psy-
chological intervention, etc.), sham HVLATs, and no treat-
ment(s) served as a control/comparison group were
included. Finally, studies with HVLATs as additional treat-
ments in the intervention group were included if both
groups received the same baseline intervention.
Outcomes
The primary outcomes included pain intensity (Numeric

Rating Scale, NRS or Visual Analog Scale, VAS), disabil-
ity level (e.g., Oswestry Disability Index, ODI), HRQoL
(e.g., SF-36), neuropathic symptoms and signs assessment
(e.g., Leeds Assessment of Neuropathic Symptoms and
Signs, LANSS) and the presence of adverse events or com-
plications. We also considered the Global Perceived Effect
measured with the Global Perceived Effect Scale (GPES)
as an additional outcome.
Information Sources
The search string based on the Population Intervention

Comparison Outcome (PICO) acronym was adapted for the
following databases: Cochrane Controlled Trial Register
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(CENTRAL), MEDLINE (via PubMed), EMBASE, Web of
Science, and PEDro. We adopted the “Cochrane Handbook
for Systematic Reviews for Interventions” recommenda-
tions.18 In their book, the Cochrane group suggested using
MEDLINE via PubMed, EMBASE, and CENTRAL as the
bare minimum requirement and other sources based on the
specific topic of the review (rehabilitation). Therefore, we
also adopted Web of Science and PEDro. The search cov-
ered databases from inception until June 2022, with an
update until 19 November 2023. The complete search terms
are listed in Supplementary File 1 (Supplementary File 1—
Research Terms). Supplementary searches were conducted
through cross-references from systematic reviews and clinical
practice guidelines on LSRS management.
Selection Process
Articles retrieved were uploaded onto the Rayyan website

(https://rayyan.qcri.org) after duplicate removal with EndNote
20.21,22 Two researchers (FA and RS) independently and sys-
tematically reviewed titles and abstracts for eligibility, apply-
ing the inclusion and exclusion criteria. When necessary, the
full texts were read. Disagreements were resolved through
consensus or consultation with a third author (SB). No
authors or experts were contacted to get additional studies.
Data Extraction
The following data were extracted by 2 reviewers (RS,

GB) from each selected study: authors, title, study design,
setting, participants characteristics (number, age, gender,
assigned sex at birth), symptoms characteristics (duration,
localization, and intensity), main treatment characteristics
(duration, frequency, type of technique), control treatment
characteristics, outcomes (tools used to record each out-
come, mean and standard deviations). Disagreements in the
data collection were resolved by either a consensus process
or consultation with a third author (SB).
Risk of Bias Assessment
The risk of bias was assessed independently by 2 authors

(RS and GB) using the “Revised Cochrane risk-of-bias tool
for randomized trials” (RoB 2).23 This tool evaluates the risk
of bias in 5 domains: randomization process, deviation from
intended intervention, missing outcome data, measurement
of the outcome and selection of the reported result. All
domains are then rated as “low risk,” “high risk” or “same
concern.” If necessary, disagreements between the 2 investi-
gators were resolved by discussion with a third author (SB).
Data Synthesis and Assessing Certainty in the Findings
Given the substantial heterogeneity in the population,

comparison, and intervention, a meta-analysis was deemed
unfeasible. Instead, mean differences (MDs) between inter-
vention and control groups, along with their corresponding
95% confidence intervals (CIs), were calculated for each
outcome at available time points. This procedure used the
“ttesti” function in Stata 18 (StataCorp). The overall quality
of evidence was evaluated through the Grading of Recom-
mendation, Assessment, Development and Evaluation
(GRADE) framework.24 This framework allows for assess-
ing and developing a summary of evidence in a systematic
approach. For each outcome, the 5 GRADE domains were
considered: risk of bias, imprecision, inconsistency, indi-
rectness, and publication bias. Using the GRADE
approach, the overall quality of evidence was selected
between 4 possible levels: high, moderate, low, and very
low.
TAGGEDAPTARAH1RESULTS TAGGEDAPTARAEND

Study Selection
A total of 415 records were identified through database

searching. After removing the duplicates (n = 37), we
assessed the remaining records by titles and abstracts.
Eventually, 52 studies were eligible for full-text reading.
Among these 52 studies, only 3 met the inclusion criteria
and were included in this systematic review (Fig 1).25-27

Supplementary File 2 reports the full list of the excluded
studies after full-text reading with reasons for exclusion
(Supplementary File 2).
Characteristics of the Included Studies
The 3 selected studies were published in 2006, 2021,

and 2023 and were conducted in Italy, Iran, and Nigeria.,
respectively.25-27 A total of 186 patients with LSRS were
involved (95 in the treatment and 91 in the control groups).
The study by Santilli et al. was conducted on people with
acute LSRS (less than 10 days) and compared HVLAT ver-
sus sham HVLAT (i.e., a soft muscle pressing similar to
manipulation but not involving rapid thrusts).26 The study
by Ghasabmahaleh et al. was conducted on people with
subacute and chronic LSRS (more than 4 weeks).27 Both
groups underwent the same physiotherapy intervention,
with the intervention group receiving 3 sessions of HVLAT
as adjunctive therapy.27 The study by Danazumi et al. was
conducted on people with chronic LSRS and compared
HVLAT versus Spinal Mobilization With Leg Movement
(SMWLM).25 All the studies measured LBP and Lower
Limb Pain (LLP) intensity.25-27 Detailed characteristics of
the included studies are listed in Table 1.
TAGGEDAPTARAH1EFFECTS OF THE INTERVENTIONS TAGGEDAPTARAEND

Table 2 reports the results of the studies and their calcu-
lated measures of the effect (MD and 95% CI). In the study

https://rayyan.qcri.org
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Fig 1. PRISMA flow diagram. n, number.
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by Santilli et al., no differences were found at the different
time points between the intervention and the control
groups.26 The authors declared no differences in patients’
HRQoL with SF-36, but no raw data were displayed at the
follow-ups.26 In the study by Ghasabmahaleh et al., for the
outcome LBP, the authors found lower pain levels (MD) in
favor of HVLATs: -0.5 (95% CI: -1.6; 0.6) after the inter-
vention, -1.4 (-2.5; 0.3) at 90 days. For the outcome LLP,
the authors found lower pain levels in favor of HVLATs:
-1.3 (95% CI: -2.3; -0.3) after the intervention and -2.3
(-3.3; -1.3) at 90 days. Lastly, for the outcome disability,
the authors found lower levels in favor of HVLATs: -8.6
(95% CI: 17; 0.2) after the intervention and -16.1 (-25.0;
-7.3) at 90 days.27 In the study by Danazumi et al., for the
outcome LBP, the authors found higher pain levels in the
intervention group: 2.1 (95% CI: 0.8; 3.4) at 45 days, 1
(0.3; 1.7) at 90 days, 1.3 (1.0; 1.6) at 180 days and 1 (0.8;
1.2) at 1 year. For the outcome LLP, the authors found
higher pain levels in the intervention group: 1.9 (95% CI:
0.2; 3.6) at 45 days, 0.8 (0.1; 1.5) at 90 days, 1.7 (0.6; 2.8)
at 180 days and 1.1 (0.2; 2.0) at 1 year. For the outcome
disability, the authors found higher disability levels in the
intervention group: 3.8 (95% CI: 1.1; 6.5) at 45 days, 4.1
(1.8; 6.4) at 90 days, 3.3 (0.7; 5.9) at 180 days and 2.7 (1.1;



Table 1. Study Characteristics

Study Setting
N°
Int/Cont Age (SD)

Type Intervention
N° session)

Type Control
(N° session) Follow-Up(s) Outcomes

Ghasabmahaleh et al.
(2021)
“Spinal Manipulation for
Subacute and Chronic
Lumbar Radiculopathy: A
Randomized Controlled
Trial”

Department of Physical Medi-
cine and Rehabilitation; Imam
Reza University Hospital
(Tehran, Iran)

44
(22/22)

44.3
(10.1)

HVLAT (lumbar manipulation) +
medication + routine physiotherapy
(heat + TENS + US + exercise
N session = 13 (5 sessions/week;
almost 50 minutes each)

Medication + routine physio-
therapy (heat + TENS + US +
exercise)
N session = 10 (5 sessions/
week; almost 50 minutes
each)

After the intervention
and 3 months

Leg and Back pain:
VAS (10 cm)
Disability: Oswestry
disability question-
naire score

Santilli et al. (2006)
“Chiropractic manipula-
tion in the treatment of
acute back pain and sciat-
ica with disc protrusion: a
randomized double-blind
clinical trial of active and
simulated spinal
manipulations”

Ambulatory patients in 2
medical rehabilitation centers
in and near Rome (Celio Hos-
pital and Istituto Chirurgico
Ortopedico Traumatologico,
Italy

102
(53/49)

43.1 Soft tissue manipulations and brisk
rotational thrusting away from the
greatest restriction (HVLAT)
N session = 5 days/week up to a max-
imum of 20

Simulated manipulations (soft
muscle pressing similar to
manipulations but not follow-
ing any specific patterns and
not involving rapid thrusts)
(SHAM HVLA)
N session = 5 days/week up to
a maximum of 20

On days 15, 30, 45,
90, 180

Leg and Back pain:
VAS (10 cm)
Quality of Life: (SF-
36 score)

Danazumi et al. (2023)
Chiropractic manipulation
in the treatment of acute
back pain and sciatica
with disc protrusion: a
randomized double-blind
clinical trial of active and
simulated spinal
manipulations

General and surgical outpa-
tient clinic departments of
Federal Medical Centre
Nguru and physiotherapy out-
patient clinic of the same hos-
pital.

40 (20/20) 39.09
(4.76)

HVLAT (lumbar manipulation) +
NM (SLR as per guidelines of Butler
and Jones) immediately after + home
regimen of therapeutic exercise after
12 weeks postrandomization

Mulligan’s SMWLM + NM
(SLR per guidelines of Butler
and Jones) immediately after
+ home regimen of therapeu-
tic exercise after 12 weeks
postrandomization

On Weeks 6, 12, 26,
52

Leg and Back pain:
VAS (10 cm)
Disability = Roland-
Morris Disability
Questionnaire
Quality of life = SF-
36 score

N, number of participants; Int, intervention; Cont., control; SD, standard deviation; VAS, Visual Analog Scale; HVLA, high-velocity low amplitude; PT, physiotherapy; TENS, transcutaneous electrical nerve
stimulation; US, ultrasound; NM, neurodynamic mobilization; SMWLM, spinal mobilization with leg movement; SLR, straight leg raise; SF-36, Short Form 36 Health Survey Questionnaire.
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Table 2. . Study Outcomes

Authors Outcome
Follow Up

Baseline
Mean (SD)

After the Intervention
Mean (SD)

Day 15
Mean (SD)

Day 30
Mean (SD)

Day 45
Mean (SD)

Day 90
Mean (SD)

Day 180
Mean (SD)

Day 365
Mean (SD)

Int
N = 22

Cont
N = 22

Int
N = 22

Cont
N = 22 - - - - - -

Int
N = 22

Cont
N = 22 - - - -

Ghasabmahaleh et al.
(2021)

LBP (VAS) 5.5 (1.6) 6.0 (1.9) 4.5 (1.8) 5.0 (1.9) - - - - - - 3.8 (1.5) 5.2 (2.0) - - - -

Mean difference
(95% CI)

Mean difference
(95% CI)

-0.5 (-1.6; 0.6) -1.4 (-2.5; -0.3)

LLP (VAS) 6.9 (1.6) 7.3 (1.8) 5.0 (1.3) 6.3 (1.9) - - - - - - 4.3 (1.6) 6.6 (1.7) - - - -

Mean difference
(95% CI)

Mean difference
(95% CI)

-1.3 (-2.3; -0.3) -2.3 (-3.3; -1.3)

Disability (ODI) 41.8 (17.4) 41.1 (18.1) 25.2 (12.0) 33.8 (15.3) - - - - - - 22.2 (10.7) 38.3 (17.4) - - - -

Mean difference
(95% CI)

Mean difference
(95% CI)

-8.6 (-17.0; -0.2) -16.1 (-25.0; -7.3)

Santilli et al. (2006) LBP (VAS) Int
N = 53

Cont
N = 49

- - Int
N = 50

Cont
N = 48

Int
N = 49

Int
N = 48

Int
N = 48

Cont
N = 48

Int
N = 48

Cont
N = 48

Int
N = 48

Cont
N = 48

- -

6.4 (2.2) 6.2 (2.1) - - 4.5 (5.9) 5.8 (4.9) 3.7 (7.5) 4.5 (5.6) 2.5 (6.5) 4.0 (7.0) 2.0 (7.1) 4.0 (6.7) 2.0 (7.0) 3.8 (7.1) - -

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

-1.3 (-3.5; 0.9) 0.8 (-3.5; 1.9) -1.5 (4.2; 1.2) -2.0 (-4.8; 0.8) -1.8 (-4.6; 1.0)

LLP (VAS) 5.2 (4.6) 5.0 (4.1) - - 3.8 (7.4) 4.1 (6.3) 2.2 (6.9) 4.0 (6.7) 2.0 (7.0) 3.7 (6.2) 1.0 (6.2) 3.8 (7.4) 1.0 (6.2) 3.6 (7.6) - -

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

-0.3 (-3.0; 2.5) -1.8 (-4.5; 2.9) -1.7 (-4.4; 1.0) -2.8 (-5.6; -0.1) -2.6 (-5.4; 0.2)

(continued)
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Table 2. (Continued)

Authors Outcome
Follow Up

Baseline
Mean (SD)

After the Intervention
Mean (SD)

Day 15
Mean (SD)

Day 30
Mean (SD)

Day 45
Mean (SD)

Day 90
Mean (SD)

Day 180
Mean (SD)

Day 365
Mean (SD)

Int
N = 22

Cont
N = 22

Int
N = 22

Cont
N = 22 - - - - - -

Int
N = 22

Cont
N = 22 - - - -

Danazumi et al.
(2023)

LBP (VAS) Int
N = 20

Cont
N = 20

- - - - - - Int
N = 20

Cont
N = 20

Int
N = 20

Cont
N = 20

Int
N = 20

Cont
N = 20

Int
N = 20

Cont
N = 20

6.1 (2.5) 6.9 (3.3) - - - - - - 5.2 (2.0) 3.1 (2.1) 3.7 (1.2) 2.7 (1.1) 2.4 (0.5) 1.1 (0.4) 2.0 (0.3) 1.0 (0.4)

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

2.1 (0.8; 3.4) 1.0 (0.3; 1.7) 1.3 (1.0; 1.6) 1.0 (0.8; 1.2)

LLP (VAS) 6.0 (3.7) 6.1 (4.2) - - - - - - 4.1 (3.1) 2.2 (1.9) 3.2 (1.1) 2.4 (1.0) 2.7 (2.2) 1.0 (1.1) 1.8 (1.6) 0.7 (1.1)

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

1.9 (0.2; 3.6) 0.8 (0.1; 1.5) 1.7 (0.6; 2.8) 1.1 (0.2; 2.0)

Disability (RMDQ) 16.0 (5.7) 16.2 (5.7) - - - - - - 11.8 (4.3) 8.0 (4.3) 8.8 (3.1) 4.7 (4.1) 5.6 (5.0) 2.3 (2.7) 4.0 (3.4) 1.3 (1.0)

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

3.8 (1.1; 6.5) 4.1 (1.8; 6.4) 3.3 (0.7; 5.9) 2.7 (1.1; 4.3)

Quality of Life (SF-36) 42.5 (4.9) 39.9 (5.7) -
-

- - - - - 54.6 (4.1) 66.6 (4.9) 67.2 (3.7) 74.3 (4.3) 71.0 (4.9) 86.3 (3.7) 76.4 (3.3) 91.0 (4.8)

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

Mean difference
(95% CI)

-12.0 (-14.9; -9.1) -7.1 (-9.7; -4.5) -15.3 (-18.1; -12.5) -14.6 (-17.2; -12.0)

LBP, low back pain; LLP, lower limb pain; Int, intervention; Cont., control VAS, Visual Analog Scale; ODI, Oswestry Disability Index; RMDQ, Roland-Morris Disability Questionnaire; SD, standard devia-
tion.
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Fig 2. Risk of bias assessment. HVLAT, high-velocity low-amplitude technique; PT, multimodal physiotherapy treatment; SMWLM,
spinal mobilization with leg movement; D, domain.
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4.3) at 1 year. For the outcome HRQoL, the authors found
lower HRQoL levels in the intervention group: -12 (95%
CI: -14.9; -9.1) at 45 days, -7.1 (-9.7; -4.5) at 90 days,
-15.3 (-18.1; -12.5) at 180 days and -14.6 (-17.2; -12.0) at
1 year.25 In 2 studies, any adverse events were not reported
any adverse events.26,27 The same outcome was not mea-
sured in the study from Danazumi et al.25
Quality Assessment
The study by Ghasabmahaleh et al. was considered at

high risk for the measurement of the outcome item since no
blind assessors were reported for the pain outcome.27 The
same study was considered at high risk for the reported
results because multiple analyses were performed on the
same outcomes and some outcomes at the follow-ups were
reported only as graphs, without reporting the precise
Table 3. Certainty of Evidence (GRADE)

Outcomes Number of Studies Impact

Pain Three RCTs One RCT did not show differen-
ces between interventions and
controls. One RCT showed a
higher effect of HVLATs com-
pared to the control group. One
RCT showed a lower effect of
HVLATs compared to the control
group.

Disability Two RCTs One RCT showed a higher effect
of HVLATs compared to the con-
trol group. One RCT showed a
lower effect of HVLATs com-
pared to the control group.

Quality of life One RCT One RCT showed a lower effect
of HVLATs compared to the con-
trol group.

GRADE, Grading of Recommendation, Assessment, Development and Ev
amplitude techniques; RoB, risk of bias.
means and standard deviations that we calculated manu-
ally.27 At the same time, the study by Santilli et al. was
considered at high risk for the selection of the reported
result because different outcome measures were used for
the same domain.26 Moreover, the study protocol is
absent.26 For these reasons, the studies from Santilli et al.
and Ghasabmahaleh et al. resulted in a high risk of bias.
The study from Danazumi et al. was judged to be of some
concern for the domain selection of the reported result
because no statistical analysis plan was reported in the
study protocol26 (Fig 2).
Certainty of the Evidence
The certainty of evidence following GRADE criteria

was very low for the 3 reported outcomes (pain, disability
and quality of life), as reported in Table 3.
Certainty of Evidence (GRADE) Comments

⨁���
Very low

Significant heterogeneity in the
population (acute in 1 study and
chronic in the other), in the treat-
ment and comparison (1 study
had a sham HVLAT and the other
nothing but HVLAT was as an
adjunctive treatment), and in the
dosage. Imprecision (the total
amount of sample size is less than
400). High risk of bias.

⨁���
Very low

Imprecision (the total amount of
sample size is less than 400).
High risk of bias.

⨁���
Very low

Imprecision (the total amount of
sample size is less than 400).
Some concern in the RoB.

aluation; RCT, randomized controlled trial; HVLAT, high-velocity low-
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TAGGEDAPTARAH1DISCUSSION TAGGEDAPTARAEND

This systematic review aimed to explore the effect of
HVLATs on pain, levels of disability health-related quality
of life in LSRS and possible adverse events. Only 3 studies
met the eligibility criteria, exclusively including people
with discogenic LSRS confirmed through imaging.25-27 In
the study by Santilli et al., we did not find any differences
between interventions and controls in LBP and LLP. In the
study by Ghasabmahaleh et al., we found differences in
favor of HVLATs for LBP, LLP, and disability. Finally, in
the study by Danazumi et al., we found differences in favor
of the control group for LBP, LLP, disability, and HRQoL.
However, it is noteworthy that the first 2 studies were con-
sidered at high RoB, while the 1 against HVLATs reported
some concerns in the RoB. Adverse events were not
reported in 2 of the included studies.26,27 On the contrary,
adverse events were not measured in the study by Dana-
zumi et al.25 Overall, the contrasting results, the low quality
of the studies and the very low certainty of the evidence did
not allow for drawing conclusions on the effectiveness of
HVLATs in LSRS.25-27

Past evidence found controversial and conflicting
results on the efficacy of HVLATs in LSRS. The NICE
CPG tried to compare the effectiveness of manual ther-
apy (i.e., HVLATs, mobilization and tractions) with
other treatments (e.g., exercise, medications, laser ther-
apy, sham manipulations, etc.).15 It concluded that man-
ual therapy might be considered for managing LBP,
with or without sciatica, only as part of a multimodal
treatment that includes exercise and psychological thera-
pies (if needed).15 However, this CPG included studies
with a population of LBP, LSRS or a combination
thereof, with only the study by Santilli et al. investigat-
ing HVLAT efficacy for LSRS.15,26

The Danish CPG compiled by Stochkendahl et al.
included only 2 studies which investigated HVLATs in
LSRS, reporting a small effect of general manual techni-
ques (not only HVLATs) on short-term in LBP and
LLP.12,26,28 Notwithstanding, they included a paper that
considered a mixed population of people with LBP and
LLP with or without neurological signs.28 Then, the review
by Hahne et al. reported limited or absent evidence to sup-
port the effectiveness of HVLATs compared to other treat-
ments.13 However, they included papers that used
inconsistent terminology in the treatment as they used the
term “manipulation” to indicate different manual techni-
ques other than HVLATs.29 The review compiled by Lei-
ninger et al. found moderate evidence that HVLATs are
more effective than sham HVLATs and low-quality evi-
dence for HVLATs and mobilization compared to other
treatments for chronic lumbar spine-related extremity
symptoms.16 Nevertheless, in this review, the term “spine-
related extremity symptoms” included LSRS and nonradic-
ular radiating pain (in a nondermatomal pattern).16
Therefore, the reason for this inconclusive evidence on
HVLATs in LSRS can stem from different issues in the
design of the studies. The term “manipulation” is used by
various studies to refer to manual therapy techniques other
than HVLATs.30-33 The same scenario happens once defin-
ing LSRS, as authors adopted this term for different pain
conditions with or without neurological signs (e.g.,
LBP).28,34,35 Finally, some studies did not focus on LSRS
but on a mixed population of people with different back-
related diseases.15-17

Our systematic review revealed diverse and contrast-
ing results of HVLATs on pain, disability, and HRQoL
in individuals with LSRS. However, the included studies
exhibited significant heterogeneity, encompassing dis-
tinct phases of LSRS pathology (acute/subacute or
chronic) and variations in the administration of HVLATs
—either as an adjunctive therapy or in isolation, with
different dosages employed. Compounded by these dif-
ferences, our analysis indicated a “very low” certainty
and quality of evidence, reflecting limitations in study
design, methodology, and potential biases. Consequently,
the current evidence landscape impedes the establish-
ment of a definitive conclusion regarding the effective-
ness of HVLATs in treating LSRS. The observed
variability underscores the imperative for more standard-
ized and rigorous research in this domain, emphasizing
caution in interpreting and applying the existing evi-
dence until higher-quality studies become available.
Limitations
The included studies were limited to only 3, with 2 con-

sidered at high RoB and 1 showing some concerns.25-27

Then, the studies displayed heterogeneity in the treatment
modalities employed, the follow-ups and the type of LSRS
(chronic, subacute, and acute).25-27 Moreover, the search strat-
egy for this systematic review was limited to only a few elec-
tronic databases and did not include grey literature or
unpublished studies. Finally, the quality of evidence was very
low, and the results of this review did not allow us to draw a
definitive conclusion regarding the effectiveness of HVLATs
in reducing LBP and LLP and their related disability in indi-
viduals with LSRS caused by disc issues (discogenic).
TAGGEDAPTARAH1CONCLUSIONS TAGGEDAPTARAEND

The findings of this systematic review identified that
there is insufficient evidence for assessing the effectiveness
of HVLATs in LRSR. Clinical practice guidelines for the
management of LSRS should take into account these
results when determining the suitability of these treatments
for inclusion in their recommendations. Future studies
should aim to improve the quality of RCTs by establishing
consensus definitions for LSRS and HVLATs, and by
using homogeneous populations and interventions.
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Practical Applications
� High-velocity low-amplitude techniques
(HVLATs) are considered optional treatment
for the management of lumbosacral radicular
syndrome (LSRS) by clinical practice guide-
lines.

� However, we cannot conclude whether
HVLATs are effective in LSRS management.

� There is a need for high-quality RCTs to
understand the role of HVLATs in LSRS
management.
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