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Abstract
Introduction: This study compared the effects of static stretching and trigger point
dry needling on weight-bearing ankle dorsiflexion range of motion (ROM) in

) individuals with limited dorsiflexion and determined whether changes in ROM
I\RESEARCH persisted up to 60 minutes post-treatment.
n THERAPEUTIC . - . .
SCIENCES Methods: Thirty participants underwent one of two separate treatment sessions: static

stretching of the triceps surae or dry needling of the same muscles. Weight-bearing
Published: January 7, ankle dorsiflexion ROM was measured pre-treatment, immediately post-treatment,
2025 and 60 minutes post-treatment. Repeated measures analysis of variance was used to
assess ROM changes over time for each intervention.
|@ ® Results: Static stretching resulted in significant improvements in ankle dorsiflexion
ROM both immediately and 60 minutes post-treatment (p < 0.05). In contrast, dry
Copyright, 2025 by the needling of the triceps surae showed no significant change in ROM at any time point
authors. Published by (p > 0.05). There was no interaction between treatment type and time on dorsiflexion
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Conclusions: Static stretching of the triceps surae leads to short-term improvements
in ankle dorsiflexion ROM, which may reduce compensatory movement patterns
during physical activity. However, dry needling of the triceps surae does not appear to
affect dorsiflexion ROM in individuals with limited range of motion.
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1):1 Limited dorsiflexion range of motion (ROM) can be a risk factor to various
ISSN 2837-5033 impairments in the lower limb. This limitation could be a result from tightness in

the gastrocnemius and soleus.!-? Previous research has shown that healthy
individuals with limited dorsiflexion range of motion (ROM) may use compensatory
movements and patterns throughout the lower extremity.* Compensations can

include decreased knee flexion with step down and landing tasks, decreased hip flexion with landing tasks, increased
knee valgus, and a greater medial collapse of the lower extremity.>® Physical impairments that have been associated
with a limited dorsiflexion ROM include Achilles tendinopathy, plantar fasciitis, patellofemoral pain, and anterior
cruciate ligament tears.>”!0 Restricted dorsiflexion ROM can also hinder dynamic balance and gait, which may increase

the risk of falls.+ 10-12

Stretching has been reported to show an increase in range of motion which will stand as a reliable indicator to compare
results to the dry needling intervention.!?> Although there is reliable evidence that shows that stretching is an effective
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treatment, there is limited research on the effects over a sustained period.'>'* To address these gaps, the purpose of
this study compares the effects of static stretching and dry needling on ankle dorsiflexion ROM, and whether these
effects persist over time.

Scientific Methods

Participants

A sample of 32 subjects was included in the study, with 16 subjects assigned to the Dry Needling intervention group
(average age = 22.8 years old) and 16 subjects to the Stretching intervention group (average age = 24 years old). All
subjects reported experiencing tight or limited dorsiflexion in an ankle. Exclusion criteria were based on common
contraindications and cautions for Dry Needling. Prior to commencing the study, approval was obtained from the
Institutional Review Board of the University of the Incarnate Word. Participants completed a pre-participation survey
to confirm the absence of current or past injuries and to ascertain their perception of the upcoming intervention.

Protocol

Subjects were recruited based on self-reported tightness or limitation with dorsiflexion of the ankle. The dependent
variables were assessed before and after the intervention at five time points, including immediate and 15-minute
increments. Dorsiflexion measurements were obtained during a modified knee-to-wall assessment, utilizing a digital
leveling application positioned just inferior to the tibial tuberosity of the front leg under evaluation. During the
assessment, participants assumed a weightbearing lunge position, with the forward leg tested for the angle of
dorsiflexion in degrees, while the rear leg was supported on a towel. Both legs were measured to establish a baseline
for the control leg, ensuring that no changes occurred in that leg during the intervention. The modified knee-to-wall
assessment method has been previously validated.!> All interventions were administered by one of the investigators,
either a physical therapist or an athletic trainer.

For the Dry Needling Intervention, participants were positioned prone on the intervention table. The gastrocnemius
muscle on the treated leg was sterilized using an alcohol swab. The clinician conducted palpation to locate trigger
points on both the lateral and medial heads of the gastrocnemius as well as the soleus muscle. A single sterile
monofilament needle (0.30mm x 50mm) was inserted into each identified trigger point or intervention area in the
medial and lateral heads of the gastrocnemius, as well as the soleus (totaling three needles), utilizing the fast-in and
fast-out technique. The needle was then rapidly pistoned into the tissue without complete withdrawal. If a localized
twitch response was elicited, the needle was repeatedly pistoned until the twitch response ceased. If the twitch response
persisted after 10 repetitions, the pistoning was halted. In cases where a localized twitch response was not elicited, the
needle was pistoned 10 times. Subsequently, the needle was removed, and immediate manual pressure was applied over
the intervention area using a cotton swab for 15 seconds. This procedure was repeated for each of the three locations
by the same physical therapist for each subject.

The stretching intervention focused on the triceps surae muscle group, consisting of the gastrocnemius and soleus
muscles. Participants were instructed to statically stretch one leg on a 45-degree slant board. They were asked to step
onto the slant board with the treated leg and lean forward until they experienced a stretch in the targeted muscles.
Participants were directed to maintain knee extension throughout the stretching exercise. Each participant completed
three sets of stretching, with each set lasting 45 seconds with a 60-second break between sets. After completing the
interventions, ankle dorsiflexion ROM was measured using the modified knee-to-wall test pre-and post-treatment, and
at 15-minute increments, to assess the effects of the treatments.

Statistical Analysis

All statistical analyses were conducted using SPSS (version 29; IBM Corp, Armonk, NY). A 2 (Dry Needling and
Stretching) x 6 (pre- and post-intervention at immediate, 15-minute, 30-minute, 45-minute, and 60-minute intervals)
repeated measures analysis of variance (ANOVA) was employed to compate the dependent variable with a Bonferroni
correction. The dependent variable assessed was the knee-to-wall test measurement. Pairwise comparisons between
the different time intervals were performed. The alpha level was predetermined at P <.05.

Results

A detailed analysis was conducted to assess the effects of dry needling and stretching on ankle dorsiflexion ROM
across all time intervals. The means and standard deviations for all dependent variables are reported in Table 1. A 2
(intervention) x 6 (time) repeated measures ANOVA revealed statistically significant main effect difference between
interventions (Dry Needling vs Stretching) for knee-to-wall measurement (P < .001). There were statistically significant
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differences for stretching when comparing pre-intervention to each post-intervention measurement (P < 0.05). The
control leg displayed no differences for either intervention or between any time interval (P > 0.05). There were no
other statistically significant differences (P > 0.05).

Table 1: Means and Standard Deviations for intervention by time.

Time Dry Needling Stretching Non-Intervention Leg
Pre 39.19%4.61 37.6319.9% 39.56£7.83
Post 0 39.6315.43 43.13+7.31* 40.5617.90
Post 15-min 40.4415.57 42.4316.15* 40.16+7.02
Post 30-min 40.941+5.26 43.13+6.23* 40.81%6.33
Post 45-min 40.5615.62 43.00+6.85* 41.69%6.74
Post 60-min 40.75+5.13 42.9417.94* 41.84%7.69

Stretching Intervention was statistically significant when compared from pre-intervention compared to each post-
intervention, p<0.05 and identified with “*”. "Pre" - pre-intervention; "Post 0" - post-intervention immediately
after treatment; "Post 15-min" - 15 minutes post-interventions; ""Post 30-min" - 30 minutes post-interventions;
"Post 45-min" - 45 minutes post-interventions; "Post 60-min" - 60 minutes post-interventions; Dry Needling -
treated leg; Stretching - Treated leg; 0.00£0.00 - MeantStandard Deviation.

Discussion

Although this current study only assessed short-term effects, the observed improvements in dorsiflexion ROM may
have practical implications. Short-term gains in ROM could help reduce lower extremity compensatory patterns during
exercises or other activities, such as sporting competitions. However, the decision to stretch should be weighed against
the known transient effects of static stretching, such as reduced maximal and explosive muscle performance.!® These
detrimental effects can be minimized by limiting static stretching to bouts of less than 45 seconds. ¢

There is conflicting evidence on the immediate effects of dry needling on ankle dorsiflexion ROM. Two previous
studies found no significant change in dorsiflexion ROM after dry needling of the triceps surae in triathletes!” and in
adults from the general population.!® In contrast to the findings of the current study, Cruz-Montecinos et al. found
significant differences in ankle dorsiflexion ROM immediately following dry needling in adult males. However, Cruz-
Montecinos et al. stated that local twitch responses were achieved for all participants with greater ROM improvements
observed in participants who had larger local twitch responses.'? The methods of the current study called for
petforming the dry needling treatment regardless of whether of a local twitch response was achieved. The necessity of
achieving local twitch responses with dry needling has previously been advocated.!” However, current evidence does
not support achieving a local twitch response producing superior outcomes to dry needling without a local twitch
response.?’ The mixed results across studies reflect broader inconsistencies in the literature regarding the effects of dry
needling on ROM in various body regions.?!-?2

The present study had several limitations. First, the study was performed on young, non-pathological volunteers and
relied on self-reported feelings of tightness or lack dorsiflexion of the ankle. Additionally, conclusions cannot be made
about medium or long-term effects of either intervention on dorsiflexion ROM since measurements were limited to
60 minutes post-intervention.

Based on the findings of the current study, static stretching of the triceps surae is effective for short-term
improvements in closed-chain ankle dorsiflexion in individuals with limited motion. In contrast, dry needling of the
triceps surae did not result in improvements in ankle dorsiflexion ROM in these individuals. Based on these findings,
conclusions can be drawn regarding the clinical application of static stretching and dry needling in improving ankle
dorsiflexion ROM. Future studies warrant for longitudinal studies to assess long term effects.

Conclusions
The findings indicate that static stretching of the triceps surae significantly improved dorsiflexion ROM up to 60

minutes post-treatment, while dry needling had no effect on ROM.
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