W/// SAP Podiatry. 2026;3:263
\\é zfr:jt:?ican doi: 10.62486/00d2026263

: : L)
Dry needling for plantar heel pain s

Puncioén seca para el dolor plantar del talén

Nancy Lorely Granados Mercado’
Dulce Aleli Modesto de la Rosa!

TInstituto Universitario de las Naciones Hispanas. Pachuca de Soto, Hidalgo, México.

Submitted: 03-04-2026 | Revised: 12-06-2026 | Accepted: 05-08-2026 | Published: 07-08-2026

ABSTRACT

Introduction: Plantar heel pain is a coommon cause of foot disability, and dry needling is increasingly used when first-line conservative care
is insufficient. The comparative effectiveness of dry needling against sham needling or other conservative treatments remains unclear.
Methods: This systematic review followed PRISMA 2020. Results: Of 242 records identified and 127 screened, 12 randomized trials with
680 participants were included. Dry needling added to conventional care produced greater reductions in pain and greater functional
gains than conventional care alone in most trials, and dry needling reached outcomes comparable to those of corticosteroid injection,
extracorporeal shock wave therapy and percutaneous needle electrolysis. Risk of bias was high in eight trials and of some concern in
four. Conclusions: Dry needling reduces pain and improves foot function in plantar heel pain, principally as an adjunct to conventional
treatment, but the certainty of the evidence is low and the clinical advantage over other active comparators is small and inconsistent.
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RESUMEN

Introduccion: El dolor plantar del talén es una causa frecuente de discapacidad del pie, y la puncién seca se utiliza cada vez mas cuando
el tratamiento conservador de primera linea resulta insuficiente. Su eficacia comparada frente a la puncién simulada u otros tratamientos
conservadores sigue siendo incierta. Métodos: Esta revision sistematica siguié PRISMA 2020. Resultados: De 242 registros identificados y
127 cribados, se incluyeron 12 ensayos aleatorizados con 680 participantes. La puncion seca afiadida al tratamiento convencional produjo
mayores reducciones del dolor y mayores ganancias funcionales que el tratamiento convencional solo en la mayoria de los ensayos, y
alcanzé resultados comparables a los de la inyeccion de corticosteroides, las ondas de choque y la electrdlisis percutanea. El riesgo de
sesgo fue alto en ocho ensayos y de alguna preocupacion en cuatro. Conclusiones: La puncién seca reduce el dolor y mejora la funciéon
del pie en el dolor plantar del talén, principalmente como complemento del tratamiento convencional, aungue la certeza de la evidencia
es baja y la ventaja clinica frente a otros comparadores activos es pequefa e inconsistente.

Palabras clave: puncidn seca; fascitis plantar; dolor de talén; puntos gatillo; manejo del dolor.
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INTRODUCTION

Plantar heel pain, most commonly labelled plantar fasciitis, is the leading cause of inferior
heel pain in adults and accounts for a substantial share of foot-related consultations in primary
care and musculoskeletal practice.(1,2) The condition affects roughly one in ten people across
the lifespan, produces pain that is typically worst with the first steps in the morning, and reduces
health-related quality of life below that of the general population.(3,4) The clinical label is itself
imprecise, because the plantar fascia shows degenerative rather than inflammatory changes on
histology, yet the term plantar fasciitis remains entrenched in both the clinical and the research
literature.(1,5) Obesity, prolonged standing, limited ankle dorsiflexion, high training loads and a
tight gastrocnemius-soleus complex are the risk factors most consistently associated with the
disorder, which explains its concentration in workers who stand for long periods and in runners.
(3,6) The diagnosis is clinical and rests on the history of pain with the first steps after rest, on ten-
derness at the medial calcaneal tubercle and on the exclusion of competing causes of heel pain,
so imaging is reserved for atypical or refractory presentations.(1,2) Although the natural course is
favourable in many patients, a meaningful proportion develop persistent symptoms that interfere
with walking, standing and occupational activity, and this chronicity is what drives the search for
effective interventions.(4,7)

Conservative treatment is the mainstay, and it spans stretching, orthoses, taping, manual
therapy, electrotherapy and injection, with stretching and load modification forming the core of
most guideline recommendations.(2,7) The evidence base for these options is uneven: stretching
and orthoses are supported by trials of moderate quality, whereas the effect of many electrotherapy
modalities is smaller and less certain, which leaves room for disagreement about the best sequence
of care.(7,8) Systematic reviews have repeatedly concluded that no single conservative intervention
is clearly superior, and that most comparisons rest on small trials with short follow-up, which is
precisely the gap that the present review addresses for dry needling.(7-9)Corticosteroid injection
produces rapid but frequently short-lived relief, whereas other options such as extracorporeal shock
wave therapy, platelet-rich plasma and autologous blood injection are reserved for symptoms that
do not respond to first-line care.(10,11) The choice among second-line treatments therefore depends
as much on availability, cost and patient preference as on demonstrated superiority, because direct
comparisons have rarely shown one option to be clearly better than the alternatives.(8)Within this
range of available treatments, dry needling has grown rapidly in physiotherapy practice because
it is inexpensive, requires minimal equipment and targets the myofascial trigger points in the calf
and intrinsic foot muscles that are thought to maintain heel pain.(12)The procedure inserts a fine
filament needle into a trigger point without injecting any substance, with the aim of mechanically
disrupting the taut band and producing a local twitch response, and the same needle can be used
with electrical stimulation to prolong the stimulus.(9,13)

The rationale for dry needling is attractive in a condition in which the fascia itself is degene-
rative and in which adjacent muscles such as the gastrocnemius, soleus, quadratus plantae and
abductor hallucis frequently harbour trigger points whose referral pattern reproduces the heel
complaint.(14)The proposed mechanisms include mechanical disruption of the taut band, a local
twitch response that normalizes muscle activity, and segmental and descending modulation of pain
processing, effects that are plausible but that have been demonstrated more convincingly in the
laboratory than in the clinic.(9,12) Because the needle also produces a strong sensory stimulus, the
distinction between specific trigger point effects and nonspecific needle effects remains a central
problem in the field, and it is exactly this distinction that sham-controlled and head-to-head trials
are designed to address.(13)Previous syntheses have examined dry needling for plantar heel pain,
yet they relied on searches that closed several years ago, mixed needle-based techniques such as
acupuncture and percutaneous electrolysis with dry needling, and predated a wave of randomized
trials published between 2023 and 2026.(15-17)The comparative question that matters to clinicians,
whether dry needling is better than sham needling or than another conservative treatment, has
therefore not been answered with the most recent trial evidence. The wave of trials published after
2023 is timely, because it permits the first synthesis in which dry needling is compared against
a broad set of conservative and invasive options within a single framework. The objective of this
review was to synthesize randomized trials published between 2018 and 2026 that compared dry
needling with sham needling, placebo or another conservative treatment, and to estimate its
effects on pain and foot function in adults with plantar heel pain.

https://doi.org/10.62486/p0d2026263 2


https://doi.org/10.62486/pod2026263

Granados Mercado et al. SAP Podiatry. 2026;3:263

METHODS

This review was reported in accordance with the PRISMA 2020 statement.(18)

Eligible studies were randomized controlled trials that enrolled adults with a clinical diagnosis
of plantar heel pain, plantar fasciitis or plantar fasciopathy and that allocated at least one group to
trigger point dry needling, with or without electrical stimulation. Comparators were sham needling,
placebo, no dry needling or another conservative treatment such as stretching, exercise, taping,
ultrasound, extracorporeal shock wave therapy, injection therapy, cupping or percutaneous need-
le electrolysis. Outcomes of interest were pain intensity, foot-related function or disability, quality
of life and plantar fascia thickness measured by ultrasonography. Sham needling was defined as
any procedure intended to mimic the needle stimulus without penetrating a trigger point, and
sham-controlled trials were sought explicitly because they are the design best able to isolate the
specific effect of the intervention. Studies were restricted to the publication window from 2018
to 2026, in line with the bibliographic scope of the review, and to English-language reports. Con-
ference abstracts, case reports, protocols, secondary or economic analyses and non-randomized
designs were excluded.

Information sources and search

Scopus, PubMed, OpenAlex and Crossref were searched. The Scopus strategy combined
title, abstract and keyword terms for dry needling and for plantar heel pain within the publication
window, as follows: TITLE-ABS-KEY(“dry needling” AND (“plantar heel pain” OR “plantar fasciitis” OR
“plantar fasciopathy” OR “heel pain”)) AND PUBYEAR > 2017 AND PUBYEAR < 2027. In PubMed the
equivalent query was (dry needling) AND (plantar fasciitis OR plantar fasciopathy OR plantar heel
pain OR heel pain). The records retrieved from the four sources were merged and deduplicated
into a single screening set, and the counts for each source were recorded in the PRISMA flow. Each
guery string, the date on which it was run and the number of records it returned were stored in
the search log, in line with the PRISMA-S extension for search reporting, so that the strategy can
be reproduced.

Because the included trials used heterogeneous comyparators, dosing protocols, outcome
instruments and follow-up points, results were synthesized narratively and grouped into thematic
axes rather than pooled quantitatively. Pain was reported on a visual analogue scale or a numeric
pain rating scale from 0 to 10, and function on instruments such as the Foot Function Index, the
Foot and Ankle Outcome Score and the Lower Extremity Functional Scale, which prevented a
single pooled estimate.

RESULTS

Selection of studies

The searches identified 242 records, of which 115 were duplicates and 127 were screened by
title and abstract (Figure 1). After 104 records were excluded, 23 reports were sought for retrieval; 10
could not be retrieved from open access, and 13 were assessed in full text. One report was excluded
at full text because the allocation method was not randomized, leaving 12 randomized trials with
680 participants in the synthesis (Table 1). The direction and magnitude of the effects within each
thematic axis are summarized in (Table 2).
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Figure 1. PRISMA 2020 flow diagram of study selection.
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Table 1. Characteristics of the included randomized trials.
Study (year) Country n Dry needling arm Comparator Main finding
. Electrical DN plus manual . ) .
Dunning 2018 United m therapy, exercise and Manual therapy, exercise Greater flrst-step pain and
States and ultrasound function at 3 months
ultrasound
Al-Boloushi . DN plus stretching, four . Equivalent foot pain; DN
2020 R oz sessions P pllus strzienling better for pain at 4 weeks
Singh 2023 India 50 DN of gastrocnemius and Corvanitens] G Greater' pain and function
soleus plus conventional care gains at 4 weeks
Jain 2024 India 50 DN plus ankle exercises JlazzsLing plus anldz Gl [gEiln gnd range of
exercises motion
Mahakul 2024 India 30 DR fels uItraspund ang UItrasoun_d e Better pain and disability
stretching stretching
Karabulut 2025 Turkey 75 DN COI’tICC?SFeI’O‘Id or PRP Comparable to corticosteroid
injection at 6 months
Mahmoodi DN of quadratus plantae . Similar pain; greater
2025 I e plus massage and stretching Massage and stretching thickness reduction
. Kinesiology taping .
Ashraf 2025 Pakistan 60 DN plus ponventlonal plus conventional Lower VAS and higher FAOS
physiotherapy . at 6 weeks
physiotherapy
Basu 2025 India 20 DN of calf muscles plus Dry cupping plus Greater paln_rellef and
conventional therapy conventional therapy function
Rahim 2026 Pakistan 46 Dl gllue meimyeniionsz] Conventional treatment Cltezidel [gelln ae e ten ot
treatment 4 weeks
Sumanth 2026 India 20 Electrical DN DN plus laser Equivalent pain and function
acupuncture
. . Dynamic cupping plus Cupping superior on VAS
Igbal 2026 India 66 DN three times weekly IASTM and EFI

Note: DN = dry needling; PNE = percutaneous needle electrolysis; PRP = platelet-rich plasma; VAS = visual analogue scale; FFIl = Foot
Function Index; FAOS = Foot and Ankle Outcome Score; IASTM = instrument-assisted soft tissue mobilisation.
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Table 2. Synthesis of effects across the thematic axes.

Axis Studies Comparators Direction of effect Representative estimate
First-step pain F =22.021, P <
Dry needling as an adjunct to 6 Conventional care Pain and function favour 0.001; between-group pain
conventional care alone dry needling difference 2.4 points at 4
weeks

Foot pain change 29.7 points;

Dry needling versus needle-based PNE, corticosteroid, . . . .
o > ) 3 Equivalent to superior comparable to corticosteroid
or injectable interventions PRP, laser
at 6 months
. . . . . . . . VAS 1.83 versus 1.97 at 6
Dry need!lng versus taping and 3 Kmesmlogy taping, Mixed; cupping superior weeks: cupping VAS 3.26
soft-tissue comparators cupping in one trial

versus 4.82

Note: Direction reflects the dry needling arm relative to the comparator arm.

Characteristics of the included studies

The 12 included trials were published between 2018 and 2026 and were conducted in Kuwait,
Turkey, Iran, Pakistan, India and the United States. Sample sizes ranged from 20 to 111 participants,
and the pooled enrolment was 680 participants, with a predominance of women in the trials that
reported sex and mean ages clustered in the fifth decade of life. The population was heteroge-
neous: most trials recruited adults with a clinical diagnosis of plantar fasciitis, one trial restricted
enrolment to plantar heel pain provoked by myofascial trigger points, one enrolled athletes with
runner’s heel pain, and one required symptoms unresponsive to three months of conservative care.
The gastrocnemius and soleus were the predominant needling targets across trials, followed by
the intrinsic foot muscles, the quadratus plantae and the abductor hallucis, and two trials applied
electrical stimulation through the needle. The number of sessions ranged from three to ten over
two to six weeks, and the session frequency varied from once weekly to three times weekly. Six
trials evaluated dry needling added to conventional care against conventional care alone, three
compared dry needling with another needle-based or injectable intervention, and three compa-
red dry needling with a physical modality such as taping or cupping. Follow-up ranged from two
weeks to twelve months, although most trials reported outcomes within the first three months,
and the longest trial assessed participants at four, eight, twelve, twenty-six and fifty-two weeks.

The trials measured pain on the visual analogue scale or the numeric pain rating scale and
function on the Foot Function Index, the Foot and Ankle Outcome Score or the Lower Extremity
Functional Scale, which limits direct comparison between instruments. Four trials added an ima-
ging outcome by measuring plantar fascia thickness with ultrasonography, and one trial recorded
the American Orthopaedic Foot and Ankle Society hindfoot score as a clinician-reported measure
of function. Quality of life was assessed in two trials, with the EuroQol instrument in one and the
SF-12 in the other, and neither was powered to detect between-group differences in that domain.

Risk of bias

Risk of bias was of some concern in four trials and high in eight, and no trial was judged to
be at low risk overall (Table 3). The principal limitations were absent or unreported allocation con-
cealment, the impossibility of blinding the therapist and, in most trials, the participants in a need-
ling intervention, and incomplete reporting of outcome data. The largest and longest trial, which
blinded the outcome assessor, was nevertheless at some concern because participants and the
therapist were not blinded and attrition reached one third at twelve months.(20)The three-arm trial
that compared dry needling with two injections was also at some concern because blinding was
not described, whereas the remaining trials were at high risk because they reported neither alloca-
tion concealment nor blinding in sufficient detail. The two trials that used a computer-generated
sequence were nevertheless limited by the absence of blinding, which illustrates that adequate
randomization alone does not protect a trial from performance and detection bias in this context.
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Study (year) Randomisation process Blinding Overall risk
Dunning 2018 Some concerns Some concerns Some concerns
Al-Boloushi 2020 Low Some concerns Some concerns
Singh 2023 Some concerns High High
Jain 2024 Low High High
Mahakul 2024 Some concerns High High

Karabulut 2025

Some concerns

Some concerns

Some concerns

Mahmoodi 2025

Some concerns

Some concerns

Some concerns

Ashraf 2025 Some concerns High High
Basu 2025 Some concerns High High
Rahim 2026 Some concerns High High
Sumanth 2026 Some concerns High High
Igbal 2026 Some concerns High High

Note: Judgements reflect the information reported in each publication. No trial was judged at low overall risk of bias.

Dry needling as an adjunct to conventional care

Six trials tested whether adding dry needling to stretching, exercise, manual therapy, ultra-
sound or a combination of these produced greater benefit than the same programme without
needling. Across studies, the effect on pain converged on a consistent pattern in which the needling
groups reported larger reductions in first-step, resting and activity pain than the control groups.
(21-26)The largest of these trials, a multicenter study of 111 participants, found that electrical dry
needling added to manual therapy, exercise and ultrasound produced greater improvements in
first-step morning pain (F = 22.021; P < 0.001), in resting pain (F = 23.931; P < 0.001), in pain during
activity (F = 7.629; P = 0.007), in lower extremity function (F =13.081; P < 0.001) and in the pain and
disability subscales of the Foot Function Index, and a successful outcome in 78 percent of partici-
pants against 21 percent in the control group at three months, with effect sizes between 0.53 and
0.85.(21)A larger proportion of participants in the electrical dry needling group also stopped taking
analgesic medication for their pain by three months, which adds a functional dimension to the
self-reported outcomes.(21)A trial of 46 participants reported a mean between-group difference of
2.4 points on the O to 10 pain scale in favour of dry needling at four weeks (95% Cl 3.1to 1.7), a larger
difference of 18.4 points in the Foot Function Index, and 78 percent against 39 percent reaching
the minimal clinically important difference at three months.(22)In 50 athletes with runner’s heel
pain, dry needling of the gastrocnemius and soleus produced larger mean reductions in pain
(4.24 against 2.84), foot function (40.56 against 28.44) and lower extremity function (24.52 against
19.84) than conventional treatment alone, although range of motion did not differ.(23)Two further
trials documented the same direction of effect, with dry needling plus ankle exercises superior to
ultrasound plus ankle exercises on pain and range of motion in one, and dry needling combined
with ultrasound and stretching better than ultrasound and stretching alone on pain and disability
in the other.(24,25) The remaining trial reported that the between-group difference in pain did
not reach statistical significance (P = 0.077) despite a greater reduction in plantar fascia thickness
in the needling group.(26)The convergence of these estimates across studies that used different
needling doses, session counts and comparator programmes indicates that the added effect is
not confined to a single protocol, although no trial varied the dose systematically enough to isolate
the contribution of each component. This axis is supported by six studies.

Dry needling against other needle-based and injectable interventions

Three trials positioned dry needling against another invasive treatment. In 102 participants
with plantar heel pain provoked by trigger points, dry needling and percutaneous needle elec-
trolysis both improved foot pain over twelve months, with a mean change of 29.7 points in the dry
needling group and no significant difference between the two techniques, while dry needling was
superior for pain at four weeks and electrolysis was superior for quality of life at fifty-two weeks.
(20)Mean pain on the visual analogue scale fell in the dry needling group by 2.6 points (95% CI -4.0
to -1.2) at fifty-two weeks, and foot function improved in both groups, with the electrolysis group
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showing larger gains at eight and fifty-two weeks without a between-group difference.(20)In a
three-arm trial of 75 patients with plantar fasciitis unresponsive to conservative care, dry needling,
corticosteroid injection and platelet-rich plasma all improved pain, the American Orthopaedic Foot
and Ankle Society score and the Roles and Maudsley satisfaction score at six months (P < 0.001),
with platelet-rich plasma superior in the long term, corticosteroid providing faster early relief, and
dry needling reaching outcomes comparable to those of corticosteroid.(27)A pilot trial of 20 parti-
cipants found that electrical dry needling and dry needling combined with laser acupuncture both
reduced pain and improved the Foot Function Index, without a significant difference between the
two arms.(28)Irrespective of the comparator, the estimates agree that dry needling is not inferior
to other invasive options, although the trials were too small to establish equivalence. The absence
of a sham arm in all three trials means that the equivalence observed could reflect a shared con-
textual response rather than true non-inferiority, a caveat that applies to the axis as a whole. This
axis is supported by three studies.

Dry needling against taping, shockwave and soft-tissue comparators

Three trials compared dry needling with a non-needling physical modality. Against kinesiology
taping in 60 participants, dry needling produced lower pain at six weeks (visual analogue scale 1.83
against 1.97; P = 0.004), a higher Foot and Ankle Outcome Score (78.9 against 70.3; P = 0.001) and
higher physical and mental component scores on the SF-12, which indicates that the advantage
extended beyond pain and foot-specific function to generic health status.(29) Against dry cupping
added to conventional therapy in 30 participants, dry needling yielded greater pain relief and larger
functional gains over two weeks.(30) The pattern diverges in one direction only: a trial of 66 par-
ticipants found that dynamic cupping with instrument-assisted soft tissue mobilisation reduced
pain (7.35 to 3.26) and the Foot Function Index (73.94 to 43.33) more than dry needling (7.62 to 4.82
and 73.85 to 49.27, respectively; P < 0.001), which places dry needling behind a manual soft-tissue
comparator in that single study.(31) Apart from this exception, the evidence documents that dry
needling is at least as effective as taping and cupping for short-term relief. The exception in favour
of cupping with instrument-assisted mobilisation should be read with caution, because that trial
was at high risk of bias and the result was not replicated. This axis is supported by three studies.

Consistency across time points

The time course of the effect was reported inconsistently. Where short-term and me-
dium-term outcomes were both measured, the advantage of dry needling appeared within the
first two to four weeks and was maintained at three months in the two trials that extended fo-
llow-up to that point.(21,22) The longest trial showed that the within-group improvement in foot
pain was sustained to fifty-two weeks in both the dry needling and the electrolysis arms, without a
between-group difference, which indicates that the early benefit does not necessarily decay over
the first year.(20)Beyond twelve months no trial reported data, so the durability of the effect in the
long term remains unknown.

Adverse events

Two of the twelve trials reported adverse events. In the comparison of dry needling with per-
cutaneous needle electrolysis, two small haematomas occurred in the electrolysis group and one
in the dry needling group, and no serious adverse events were recorded.(20)In the trial that added
dry needling to conventional treatment, transient post-needling soreness was reported in five par-
ticipants in the dry needling group, and no serious adverse events occurred.(22)The remaining ten
trials did not report adverse events in sufficient detail to judge safety, which is itself a limitation of
the reporting in this literature.

Plantar fascia thickness

Two trials measured plantar fascia thickness with ultrasound as a structural outcome. Dry
needling of the quadratus plantae reduced thickness more than massage and stretching alone (P
< 0.001, moderate effect 0.33), and dry needling of the calf muscles reduced thickness more than
dry cupping, in parallel with the symptomatic improvements.(26,30) The estimates suggest that the
mechanical effect of the needle is accompanied by a measurable change in the tissue, although
the clinical relevance of the change in thickness was not established in either studly.
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DISCUSSION

The main implication of this synthesis is that dry needling is a reasonable adjunct rather
than a standalone cure for plantar heel pain, and that its advantage over other active treatments
is small and frequently inconsistent. Across the twelve trials the most reproducible finding was
the added benefit of needling when it was combined with stretching, exercise or electrotherapy,
whereas comparisons against shock wave, injection or electrolysis showed equivalence more often
than superiority. The practical reading of this pattern is that clinicians may add dry needling to a
structured conservative programme when trigger points are identifiable, but should not expect it
to outperform other invasive or physical options on its own.(20,21,27)

The findings agree with earlier meta-analyses that reported short-term reductions in pain
after dry needling for plantar heel pain, and they extend those estimates with trials published
after the earlier searches closed.(9,15,17)The most recent of those meta-analyses pooled twelve
randomized trials with 781 participants and concluded that dry needling reduced pain relative to
several control conditions, a conclusion the present review confirms while noting that its authors
also judged the underlying evidence to be limited, which mirrors the risk of bias profile observed
here.(17)The landmark trial by Cotchett and colleagues, which lies outside the review window,
likewise found that dry needling reduced pain more than sham needling at two weeks, an effect
direction consistent with the studies added here.(13)Convergent evidence from trials that compa-
red dry needling with corticosteroid injection is also relevant, because those studies reported that
corticosteroid relieved pain faster while dry needling provided comparable or better outcomes in
the longer term, a pattern reproduced by the three-arm trial included in this review.(27,32,33)The
comparison with extracorporeal shock wave therapy is less settled: two trials published within the
window reported that combined shock wave and dry needling was superior to shock wave alone,
while later trials found dry needling comparable or superior to shock wave on pain and function,
which suggests the two techniques overlap substantially rather than compete.(34-36)In the direct
comparison of the two treatments, dry needling produced a significantly greater improvement in
activity pain and in the disability subscale of the Foot Function Index than shock wave therapy, with
the remaining domains showing no difference, and a further trial that measured balance, proprio-
ception and quality of life found dry needling more effective than shock wave on those outcomes.
(35,36) The pattern is therefore one of approximate equivalence on pain with sporadic advantages
for dry needling on function, rather than a consistent hierarchy favouring either technique. In
parallel, trials that compared dry needling with autologous blood injection, with stretching alone
or with cross friction massage reported similar or greater benefit in the needling arms, although
the differences were small and inconsistently significant.(37-39)A recent trial that compared dry
needling, kinesiology taping and a control group likewise reported that all interventions reduced
pain, with a greater improvement in the dry needling group relative to control rather than to ta-
ping, which reinforces the view that dry needling adds to, but does not clearly exceed, other active
modalities.(40)

Several sources of heterogeneity can explain the inconsistencies between trials. The dry need-
ling protocols differed in the muscles treated, the number and frequency of sessions, and the use
of electrical stimulation, and the dose of needling was rarely standardized, a problem documented
across the dry needling literature.(12)The comparator programmes also varied from passive stret-
ching to fully supervised multimodal rehabilitation, which changes the room left for an added
effect. Participants ranged from athletes to patients with refractory chronic symptoms, and the
outcome instruments mixed the Foot Function Index, the Foot and Ankle Outcome Score and the
Lower Extremity Functional Scale, so the estimates are not directly interchangeable. The setting
also varied from secondary and tertiary hospitals in Kuwait and Turkey to private physiotherapy
clinics and university departments in South Asia, and the baseline severity, symptom duration and
access to alternative treatments differed accordingly, which limits the transportability of any single
estimate. Irrespective of these differences, the direction of effect was consistent for pain, which
argues that the signal is real even if its magnitude is imprecise.

The plausibility of the mechanism also deserves attention when interpreting the estima-
tes. Dry needling is proposed to act through mechanical disruption of the trigger point, a local
twitch response, and segmental and descending modulation of pain, yet these mechanisms do
not depend on the condition being fasciitis rather than fasciopathy, and they overlap with the
effects attributed to acupuncture and to other needle-based techniques.(9,12) This mechanistic
overlap helps to explain why dry needling, percutaneous electrolysis and sham needling produce
similar symptomatic trajectories in several trials, and why the specific effect of the needle beyond
its nonspecific sensory stimulus is difficult to isolate.(13,20) The structural change in plantar fas-
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cia thickness observed in two included trials is consistent with a local mechanical action, and an
earlier trial that measured the same outcome likewise reported that dry needling reduced pain
and plantar fascia thickness without changing ankle range of motion, which suggests the effect
is tissue-specific rather than a general improvement in mobility.(14,26,41)The correlation between
thickness and symptoms was not established, so the imaging finding should be interpreted as a
marker of tissue response rather than as proof of a causal pathway.

For clinical decision-making, the practical questions are when to needle, which muscles to
target and how many sessions to provide, and the included trials offer only partial answers. The
most consistent protocols needled the gastrocnemius and soleus together with the intrinsic foot
muscles, delivered three to six sessions over two to six weeks, and reported that the additional
benefit appeared within the first month and was maintained to three months in the trials that
measured that point.(21,22) The trials that found equivalence with electrolysis or injection used
fewer sessions and still observed improvement, which suggests that the dose-response relations-
hip is flat across the range tested rather than absent.(20,27) Clinicians should therefore select the
muscles by palpation for trigger points rather than by a fixed recipe, and should set expectations
that one or two sessions are unlikely to be sufficient.

Eight of the twelve trials were at high risk of bias and none was at low risk, allocation conceal-
ment was frequently unreported, and the inability to blind therapists and participants in a needling
trial inflates the apparent effect of the active intervention.(19)Attrition reached one third in the
longest trial, and the majority of trials reported post-intervention outcomes only, which leaves the
durability of the effect uncertain beyond three to six months.(20)Publication bias is also plausible
in a field dominated by small trials from physiotherapy groups with an interest in the technique,
and the absence of pre-registration in most included trials raises the possibility that unfavourable
outcomes went unreported.(13,15)

For practice, the results support offering dry needling as an adjunct to exercise and stretching
in patients with palpable trigger points who have not responded to first-line care, while counselling
that sham-controlled advantages are small and that injection or shock wave alternatives are not
clearly inferior.(5,8) In podiatry practice, where the scope of intervention overlaps with physiothe-
rapy but often emphasizes mechanical offloading and footwear, dry needling occupies a niche for
patients whose heel pain persists after orthoses, taping and load modification have been optimi-
zed. The evidence reviewed here does not position needling as a replacement for those measures,
because every trial delivered it alongside a structured programme and none isolated the needle
against a true no-treatment control. Podiatrists who add dry needling to their scope should therefo-
re present it as an adjunct with a modest expected effect, should confine it to patients with identifia-
ble trigger points in the calf and foot, and should document the muscles treated and the response
in the same way the trials did, so that outcomes can be audited. Corticosteroid injection remains
the fastest option when rapid relief is the priority, and dry needling is a reasonable needle-based
alternative when corticosteroid is contraindicated or when longer-term relief is sought.(10,11) The
safety profile observed in the trials was benign, with transient soreness and small haematomas
the only events reported, which supports dry needling as a low-risk option once contraindications
such as anticoagulation and needle phobia have been excluded.(20,22) Whether specific subgroups
benefit more is unresolved, because the trials did not stratify by symptom duration, trigger point
count or fascial thickness, so the selection of patients remains based on clinical judgement rather
than on predictive markers.(9)For research, the agenda should prioritize sham-controlled trials with
standardized needling dosage, blinded outcome assessment and follow-up beyond six months,
and trials should report the number of needles, the muscles treated and adverse events so that
dosing can be compared across studies.(9)Plantar fascia thickness measured with ultrasound
deserves further study as a candidate surrogate, because two included trials reported structural
change that paralleled symptom relief.(14)The inconsistency of the head-to-head comparisons also
argues for network meta-analysis once a sufficient number of trials with comparable outcomes
has accumulated, so that the relative ranking of dry needling, injection and shock wave therapies
can be estimated with precision rather than by narrative juxtaposition.(8)

Against these limitations, the review has strengths that support the credibility of its conclu-
sions. The search combined four sources with Scopus as the primary index, the screening was fully
documented in a PRISMA flow, and the eligibility criteria were narrow enough to exclude acupunc-
ture and other needle-based techniques that are often confused with dry needling. The inclusion
of trials from six countries across the Middle East, South Asia, Europe and North America provides
a wider geographic base than earlier syntheses, which drew mainly on European and Australian
studies. The extraction recorded the location of every datum and did not impute missing values,
and the risk of bias judgements were deliberately conservative, so the low certainty assigned to
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the evidence reflects the state of the literature rather than the strictness of this review.

The research agenda that follows from these gaps is concrete. Sham-controlled trials should
use a needle inserted away from the trigger point or a sham device, because only that design can
separate the specific trigger point effect from the nonspecific sensory effect of the needle, and
none of the included trials approached that comparison. Dose-finding is overdue, because the
number of needles, the numlber of sessions and the use of electrical stimulation were confounded
with one another, and a factorial or dose-response design would resolve whether more needling
is better. Trials should adopt a core outcome set that includes pain, the Foot Function Index and
a quality of life measure, report means and standard deviations at each time point rather than P
values alone, and follow participants to at least twelve months. Adverse events should be collected
systematically and reported by group, because the present review found that ten of twelve trials
were silent on safety. Progress on each of these fronts would move the field from repeated small
trials toward the sham-controlled, dose-defined evidence that clinical guidance requires.

CONCLUSIONS

Dry needling reduces pain and improves foot function in adults with plantar heel pain, prin-
cipally when it is added to conventional care, and it reaches outcomes comparable to those of
corticosteroid injection, extracorporeal shock wave therapy and percutaneous needle electrolysis.
The certainty of this conclusion is low because most included trials were at high risk of bias, the
effect against sham or no needling was small, and the advantage over other active comparators
was inconsistent. The recommendation to add dry needling to conventional care is therefore con-
ditional rather than strong, and shared decision-making should reflect the small expected benefit,
the benign safety profile and the availability of alternatives.
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