Case Report

Long-term effect of dry needling on rectus femoris in
reducing anterior knee pain and improving functional
activities — A 1-year case report

ABSTRACT

Rectus femoris is a biarticular muscle so during walking it acts as a hip flexor and knee extensor simultaneously its important role is controlling
the swing phase gait. Reducing rectus femoris activity may produce an increased knee flexion and inappropriate foot ground and increased
activity reduces knee flexion and hinders foot clearance. Dry needling is the use of a thin monofilament needle inserted into the muscle which
releases endogenous opioids which is a mechanism of pain suppression it also helps to decrease muscle tightness and increase blood flow
to the muscle significantly. We reported a typical case of anterior knee pain, in a 39-year-old male with severe activity limitation and intense
pain in the anterior knee during stair climbing. Pain and activity limitation in terms of disability were assessed on the 1% day of outpatient
department. Two days of dry needling were given and posttest scores of pain and activity limitation were again taken on the 2™ day, 1 month,
and after 1 year. After 2 days of intervention, the pain score measured by Visual Analog Scale (VAS) reduced from 8 to 5 and after 1 month the
pain score was 0. Similarly, the KUJALA SCORING QUESTIONNAIRE showed improvement in functional activity, after 2 days of intervention
the activities improved from 52 to 56, and after 1-month functional score was 100. A follow-up was taken after a year which presented VAS to
be 0 and KUJALA SCORING QUESTIONNAIRE to be 100. The results of this study found the long-term effect of dry needling helps to reduce
anterior knee pain and improve functional capacity which suggests dry needling on rectus femoris is a better treatment option effects can last
for a long period for patients with anterior knee pain and functional limitation.
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INTRODUCTION

The knee can be conceptualized as two joints —a tibiofemoral
and a patellofemoral joint. The tibiofemoral joint allows
transmission of body weight from the femur to the tibia while
providing hinge-like, sagittal plane joint rotation along with a
small degree of tibial axial rotation. Functionally, the quadriceps
muscle group and patellofemoral articulation — along with
the tibialis anterior and ankle joint — act to dissipate forward
momentum as the body enters the stance phase of the gait
cycle.' The patellofemoral articulation is commonly referred
to as the extensor mechanism. Although true that the
concentric action of this motor unit is an extension of the
knee, functionally, the quadriceps acts eccentrically during
gait, running, or jumping.” The rectus femoris parallels the
vastus intermedius but runs in the reticular layer. It originates
on the anteroinferior iliac spine of the pelvis and blends into
the central tendon of the quadriceps. The rectus femoris,
along with the vastus medialis obliquus, vastus medialis,
vastus lateralis, and vastus lateralis obliquus, terminates in an
aponeurosis that merges into the anterior-third joint capsule,
which is, in essence, the reticular layer. The remaining
muscles of the quadriceps are inserted at an angle to the
axis of the femur."!

Rectus femoris is a biarticular muscle so during walking it
acts as a hip flexor and knee extensor simultaneously. It is
important role in controlling the swing phase gait. Reducing
rectus femoris activity may produce an increase in knee flexion
and inappropriate foot ground and increased activity reduces
knee flexion and hinders foot clearance. Dry needling is the
use of a thin monofilament needle inserted into the muscle
which releases endogenous opioids which is a mechanism of
pain suppression it also helps to decrease muscle tightness and
increase blood flow to the muscle significantly its time-period
mainly consists of 10 s—20 min depending on the condition.®!
There are several researches done on the immediate effect
of dry needling on pain and functional limitation but there
are limited studies on the long-term effect of dry needling./®”!

Purpose of the study

To observe the long-term effect of dry needling on the rectus
femoris muscle in reducing anterior knee pain and improving
functional activities.

CASE REPORT

A 39-year-old male patient came to the outpatient
department (OPD) complaining of pain in the right knee
and having difficulty in performing his functional activities
(ascending stairs) and he was alright for 2 days. When he
climbed the stairs at that time, he felt pain in his right

knee. He then visited the outpatient department for further
management. The patient had no significant history of
the same. Assessment of pain showed a sudden onset of
dull aching type of pain which was intermittent in nature.
Ascending stairs was difficult to perform. On observation, the
patient had difficulty straightening his right knee and mild
swelling on the anterior aspect of the thigh. On palpation,
the patient has tenderness of grade 4 on the anterior aspect
of the thigh. On examination, the flexion range of motion of
the knee joint was 0°-90° and extension range of motion was
full with the presence of pain and the range of motion of the
hip joint was full and free. Muscle power was assessed by
medical research council grading of manual muscle testing.
The grading is as follows: knee flexors 3+ (within available
range), knee extension 3 (within available range) hip flexors,
extensors, abductors, adductors, and rotators were 4. The
resisted isometric contraction test for the quadriceps was
positive. There were no significant findings during the joint
play. To assess the pain Visual Analog Scale (VAS) was used and
the baseline score was 8. To assess the functional disability
KUJALA SCORING QUESTIONNAIRE was used and the baseline
score was 52. To differentiate this case from ligament injury,
aligament stress test was performed which turned out to be
negative. To differentiate this case from patellofemoral pain
syndrome CRIAGE test was performed which turned out to
be negative. From the above-mentioned history and clinical
findings, it was concluded the condition was fascial tightness
of the rectus femoris.

Intervention

Dry needling

One session of dry needling with a disposable stainless-steel
needle of 75 mm was inserted over the belly of the rectus
femoris [Figure 1]. Fishing technique of dry needling with
the needle inserted at an angle of 45°. Dry needling was
performed once for 10-15 min for 2 days. The insertion of the
needle was confirmed by seeing the muscle twitch over the
rectus femoris muscle. During the procedure, the part to be
treated was cleaned with isopropyl alcohol, and the therapist

Figure 1: Dry needling on rectus femoris
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used latex gloves during the procedures. To avoid the needle
injury, disposal was done in the appropriate container.

RESULTS

A single session of dry needling was used. After 2 days of
intervention, the pain score measured by VAS, was reduced
from 8 to 5, and after 1 month the pain score was 0.
Immediate score was not measured because of the presence
of soreness in the muscle (posttreatment). Similarly, the
KUJALA SCORING QUESTIONNAIRE showed improvement in
functional activity, after 2 days of intervention the activities
improved from 52 to 56, and after 1-month functional score
was 100.

A follow-up was taken after a year which presented VAS to
be 0 and KUJALA SCORING QUESTIONNAIRE to be 100 as
given in Table 1. No adverse effects were found during and
after treatment.

DISCUSSION

The results of this case study found improvement in
myofascial tightness of the rectus femoris with dry needling.
Dry needling helps to activate various sensory pathways and
noxious inhibit control system resulting in neuromodulators
in pain signaling. It also activates spinal segmental pain
inhibitory and descending pain control pathways. Needle
manipulation stimulates the release of endogenous opioids
which is a mechanism of pain suppression in peripheral and
spinal cord-level conditions. According to Navarro-Santana
et al. after applying a single session of dry needling there
were changes in central pain processing pathways.®! As
per the previous study done by Chys et al. there was no
significant difference between dry needling and sham
needling on pain modulation in patients with chronic neck
pain.”" A single session of dry needling generated local and
distant hypoalgesic responses which showed a significant
reduction in pain as compared to the control group.® A
previous meta-analysis showed that a single session of dry
needling helped to reduce pain in patients with myofascial
pain syndrome. It helps to reduce pain in acute myofascial

Table 1: Pre-post and follow-up score of the case for pain and
functional limitation

Outcome VAS  Kujala Scoring Questionnaire
Baseline 8 52
2 days after intervention 5 56
1 month after the intervention 0 100
1 year follow-up after 0 100

intervention
VAS=Visual Analog Scale

syndrome.””' Dry needling showed a long-term effect
on tennis elbow and plantar fasciitis, and considering
functional limitation dry needling was superior to improve
functional capacity as compared to sham, no control
group."" According to a previous study dry needling helps
to reduce muscle stiffness and improve range of motion
in patients with posterior shoulder tightness.!'” As per
the previous research, dry needling helps to improve pain
and functional capacities as compared to only exercise in
patients with patellofemoral pain syndrome.!"® This study
also found similar results following 2 days of dry needling
improvement in KUJALA SCORING QUESTIONNAIRE and
reduction in pain which was measured by VAS which showed
that dry needling activates the pain gate mechanism and
effect on central pain modulation. Thereby pain reduction
took place drastically. The major limitation of this study was
that midterm follow-up was not taken. The findings of this
report can also be used for generalized muscle tightness
and myofascial tightness.

CONCLUSION

The results of this study found the long-term effect of dry
needling helps to reduce anterior knee pain and improve
functional capacity which suggests dry needling on rectus
femoris is a better treatment option that can last for a long
period for patients with anterior knee pain and functional
limitation. Further study with a control group with a larger
sample size can be conducted for better evidence.
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