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ABSTRACT
Study Design: Case Report.

Background and Purpose: Dry needling (DN) is an increasingly popular intervention used by clinicians as a
treatment of regional neuromusculoskeletal pain. DN is an invasive procedure that involves insertion of a thin
monofilament needle directly into a muscle trigger point (MTP) with the intent of stimulating a local twitch
response. Current evidence is somewhat limited, but recent literature supports the use of this intervention in
specific neuromusculoskeletal conditions. The purpose of this case report is to present the outcomes of DN as a
primary treatment intervention in an adolescent subject with subacute posterior knee pain.

Case Description: The subject was a 16-year-old female competitive ballet dancer referred to physical therapy
with a two month history of right posterior knee pain. Palpation identified MTPs which reproduced the patient’s
primary symptoms. In addition to an exercise program promoting lower extremity flexibility and hip stability,
the subject was treated with DN to the right gastrocnemius, soleus, and popliteus muscles.

Outcomes: The subject reported being pain free on the Numerical Pain Scale and a +7 improvement in per-
ceived change in recovery on the Global Rating of Change at final follow-up. Physical examination demonstrated
no observed impairments or functional limitations, including normal mobility, full strength, and unrestricted
execution of dance maneuvers.

Discussion: The patient was able to return to high level dance training and competition without physical limita-
tions and resumed pre-injury dynamic movement activities including dancing, running, jumping, and pivoting
without pain. DN can be an effective and efficient intervention to assist patients in decreasing pain and return-
ing to high intensity physical activity. Additional research is needed to determine if DN is effective for other
body regions and has long-term positive outcomes.

Level of Evidence: Level 4

Key Words: Dry needling, knee pain, trigger point, dancing
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BACKGROUND AND PURPOSE

Dancers present unique diagnostic and treatment
challenges to the sports physical therapist (PT), with
injury rates reported to be as high as 95% annually.
The greatest proportion of ballet injuries occur in
adolescents between 12 and 18 years of age.! Since
they typically begin dance training at a very early
age, with grueling hours of repetitive practice and
high performance demands, it is not surprising that
the majority of injuries in ballet dancers are due to
overuse, with numerous reports indicating lower
extremity involvement to be the primary location of
injury in this population.'® Even minor injuries can
affect training regimens, and up to 59% of young bal-
let dancers require some form of therapy and training
modifications lasting over three weeks duration.!

In a recent study of adolescent dancers, the most
common locations for pain were calves (43.7%) fol-
lowed by the knees (32.7%), and ankles (27.2%).°
The constant “pointe” positions of repetitive plantar-
flexed and toe (or forefoot) weight-bearing postures
are suggested to be possible contributors to the high
rate of lower extremity injury in ballet.>” The grand
pli€, a squat-like movement with full and extreme
hip external rotation, is another fundamental move-
ment required of ballet dancers that may lead to
lower extremity injury. Any lower extremity deficit
may affect muscle activation patterns of the lower
extremities due to coping strategies that are utilized
as the dancer attempts to continue performing.®

A broad range of conditions can contribute to poste-
rior knee pain, including pathologies to the muscles,
bones, ligaments, and/or neurovascular structures.'
Lumbar disc or spinal pathology may refer pain to the
posterior aspect of the lower extremity." The presence
of trigger points (MTP), may also contribute to local
and referred pain.'? MTPs are described as localized
hyperirritable areas associated with hypersensitive

palpable taut bands located in muscle tissue, and are
suggested to contribute to joint range of motion restric-
tions and adversely affect muscle activation.'*'®* MTPs
are further described in the literature as either active
or latent."” Active MTPs can be responsible for local
pain as well as referred pain or paraesthesia'® and may
contribute to spontaneous pain at rest.'” Latent MTPs
are focal areas of tenderness and tightness in muscle
that may not be directly responsible for referred or
local pain unless stimulated; however, latent MTPs
are believed to alter muscle activation patterns which
may consequently result in limited range of motion or
weakness of the muscle involved (Table 1).'""

A variety of treatment techniques can be used to
assist with the management of muscle injury, includ-
ing stretching, soft tissue mobilization, Dry Needling
(DN), and injection therapy.'*'® DN may evoke a
neurophysiological “reset”, favorably affecting pain,
stability, and motor control of the affected regions.”
There is some evidence indicating that DN used in
management of musculoskeletal pain®* and injury
to improve function, may alleviate muscle tension.'?
It has also been suggested that DN may be a help-
ful clinical tool to assist in differentiating symptoms
originating from muscle tissue and those that may
originate from other structures.'®

The purpose of this case report is to describe the
evaluation and rehabilitation, incorporating the use
of DN as an adjunct intervention, for the treatment of
posterior knee pain in an adolescent ballet dancer.

CASE DESCRIPTION

The subject was a 16-year-old female competitive
ballet dancer with posterior knee pain. She was first
evaluated by her primary care physician approxi-
mately three weeks following a “minor twisting
injury” to her right knee. She was prescribed rest, ice,
and anti-inflammatory medications for one month.

Table 1. The characteristic features of a myofascial trigger point

1. Focal point of tenderness to palpation of the muscle involved

2. Reproduction of pain complaint by trigger-point palpation (about 3 kg pressure)
3. Palpation reveals an induration of the adjacent muscle (the “taut band”)

4. Restricted range of movement in the muscle involved

5. Often pseudo-weakness of the muscle involved (no atrophy)

6. Often referred pain on continued (~5 sec) pressure over trigger point

Adapted from Bennett et al 2007"
Key: kg=kilogram, sec=seconds
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Since there was no noted benetfit following her initial
care plan, she was referred to an orthopedic surgeon
for further evaluation. Soft tissue and structural integ-
rity were confirmed by the surgeon through physical
examination, plain radiographs, and magnetic reso-
nance imaging (MRI). The subject was then referred
to a PT for further evaluation and treatment.

At the time of the initial PT evaluation, two months
following her initial injury, she reported her symp-
toms had been progressively worsening since the ini-
tial onset. She was painfree (0/10) at rest, but stated
her pain was 6/10 on a numeric rating scale (NRS)
with dancing. She reported that prior to injury, she
participated in dance practice approximately 20
hours per week (4 to 5 hours per session). Following
the initial onset of pain, she reported being limited
to less than 1 to 2 hours per session before experienc-
ing increased posterior knee pain. Despite increas-
ing pain, she reported that she continued to dance 5
to 7 days per week. Her aggravating symptoms were
single leg dance positions, jumping, pivoting, and
impact activities such as running and fast walking.
All symptoms reportedly eased with rest and non-
weightbearing. She reported her general health was
good, and she denied all red flags, as well as history
of any neurological symptoms. Her goal for physical
therapy was a full return to dancing without pain.

INITIAL CLINICAL IMPRESSION

Given the subjective information, the differential
diagnoses included muscle strain or related dysfunc-
tion of the gastrocnemius, popliteus, and/or distal
hamstrings. Due to the absence of sensory changes,
no persistent effusion, denial of instability, and the
unremarkable MRI, rare causes of knee pain (cysts,
bone tumor, nerve injury, etc.) were considered
unlikely.’® A list of differential diagnoses related to
knee pain is listed in Table 2.

EXAMINATION

Standing posture revealed mild genu recurvatum
bilaterally, with symmetrical pelvic alignment and
observed equal weight distribution through bilateral
lower extremities. Her gait was non-antalgic and
symmetrical bilaterally. Both lower extremities were
determined to be neurovascularly intact, including
normal capillary refill with unremarkable sensory
(light touch) testing. She demonstrated full active

Table 2. Potential Causes of Posterior Knee Pain

Tendinopathy, muscle strain, or trigger point (MTP)
e Hamstrings
e Gastrocnemius
e Popliteus
Nerve injury (palsy)
e Common peroneal nerve
Ligamentous injury (sprain or rupture)
e Posterior cruciate ligament (PCL)
e Posterolateral corner (PLC)
Meniscal injury
e Posterior horn meniscus tear
Bone injury
e Degenerative disease
o Tibial stress fracture
e Bone tumor (osteochondroma, osteosarcoma, etc)
Knee cysts and bursal injury
e Baker’s cyst
e Ganglion cyst
e Bursitis
Other neurovascular and vascular injury
e Popliteal artery aneurysm
e Popliteal artery entrapment syndrome

Adapted from English and Perret 2010.%°

and passive range of motion (ROM) of the lumbar
spine, hips, knees, and ankles. Mobility testing was
performed using the 90/90 SLR test, the Thomas
Test,?>?° the Ober’s Test,?>*” and passive ROM of the
ankles. All regions tested were found to be symmet-
rical, within normal limits, and pain free.

Manual muscle testing of the hips, knees, and ankles
was performed as described by Kendall including
the motions of hip flexion, extension, abduction, and
adduction; knee flexion and extension; tibial internal
and external rotation; and ankle plantar flexion, dorsi-
flexion, inversion, and eversion.? All lower extremity
musculature was measured as 5/5 bilaterally through
manual muscle testing except for bilateral hip exten-
sion and abduction, which were measured as 4/5
bilaterally. Mild reproduction of a “pulling” sensation
in the area of the right popliteal fossa was reported
during muscle testing of the right ankle plantar flex-
ors without the presence of weakness. Additionally,
mild pain in the area of the right popliteus (rated as
2/10) was reported with resisted active tibial internal
rotation testing.?®

Functional testing was performed by having the sub-
ject perform a deep squat with arms at her sides.*
The subject was instructed to stand with feet facing
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forward, approximately shoulder width apart, descend
as deeply as possible, then return to starting position.
Her femurs were observed to descend below parallel
to the floor, heels remained in contact with the floor,
and her trunk was grossly in-line with her tibiae with
apparent symmetrical weight distribution between
lower extremities throughout the entire descend-
ing movement. Upon return to the starting position,
the subject weight-shifted to the uninvolved lower
extremity, indicating she may have been attempting
to unload the involved extremity secondary to poste-
rior right knee pain.

To further assess functional activities specific to
her symptoms, she was asked to perform a grand
plié. While descending into position, the subject was
again observed weight-shifting to the uninvolved
lower extremity, which she attributed to increased
posterior right knee pain. (Figure 1) She was also
unable to complete a single leg squat on the right
lower extremity secondary to posterior right knee
pain. No gross deviations were observed, nor was

pain experienced with full single leg squat on the
left lower extremity.

Palpation of the distal semitendinosis, semimembra-
nosis, biceps femoris, gastrocnemius, and soleus mus-
cles and tendons was unremarkable. Palpation of the
popliteal space/distal popliteus and proximal medial
head of the gastrocnemius was exquisitely tender and
reproduced the subject’s primary pain. Multiple taut,
ropey bands of muscle fiber throughout the proximal
to distal medial head and mid to distal lateral head
of the gastrocnemius and soleus were identified.
Numerous hypersensitive points that reproduced the
subject’s symptoms were also identified within these
taut bands of muscle fiber, consistent with soft tissue
(i.e., trigger point) dysfunction.”*'® MTP locations
and associated pain referral patterns are depicted in
Figure 2.

Self-report outcomes measures included the NRS and
the Global Rating of Change (GROC). The NRS is an
11-point scale intended to quantify self-reported pain
intensity, with a score of 0 indicating “pain free” and
a score of 10 being the “worst pain imaginable”.** Von
Baeyer and colleagues showed the NRS to be a valid
and reliable pain scale in children ages 8 to 17.*' A
change of two points is considered the minimal clin-
ically important difference (MCID).*> The GROC is
a 15-point scale designed to track subject perceived
change in status. The scale ranges from -7 indicating
“a very great deal worse” to +7 indicating “a very
great deal better”. The MCID has been reported by

A. Gastrocnemius

B. Popliteus

Figure 1. Pre-treatment: Patient’s attempt at grand plie- noted
weight shift to left lower extremity and inability to further descend
without pain.

Figure 2. Common MTP locations and corresponding pain
referval patterns of the Gastrocnemius muscle (A) and the popli-
teus muscle (B). Adapted from Travell and Simons 1993.
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Jaeschke and colleagues as a change in three points
from baseline.*

IMPRESSION 2

Based on the subject’s otherwise normal physical
and subjective exam findings, soft tissue dysfunc-
tion consistent with MTPs of the popliteus, gastroc-
nemius, and soleus muscles was suspected. Physical
examination confirmed the absence of effusion, lig-
amentous instability, and further reduced the con-
cern for sinister causes of knee pain described in
Table 2.

INTERVENTION

DN was selected as an adjunct intervention with the
intent to mechanically influence the dysfunctional
tissue to promote range of motion and pain inhibi-
tion.?*3% The patient did not have any contraindica-
tions to DN and following a review of the associated
risks (Table 3) she and her mother consented to treat-
ment. All DN intervention methods described were
performed by a physical therapist with advanced
training in DN.

The subject was treated with DN at two separate
visits, with 48 hours between treatment sessions.

In both sessions DN was performed to target the
palpable areas consistent with MTPs in the right
gastrocnemius, soleus, and distal popliteus at the
attachment to the medial tibia (See Figure 3). Solid
monofilament needles, 0.30 mm in diameter and
40 mm in length, were used. After being inserted
into the skin, the needle was directed towards the
target MTP and repeatedly “pistoned” (inserted and
withdrawn from each MTP without being fully with-
drawn from the skin), to elicit local twitch responses
(LTR). The elicitation of LTRs, reflex-like contraction
responses from the treated muscle, is often associ-
ated with favorable treatment effects from DN.?23
Treatment was repeated to produce several LTRs and
continued until all identified areas of dysfunction
had been addressed.

Immediately following treatment, provocative test-
ing was repeated to assess any immediate effects
of intervention. The subject reported 0/10 pain on
the NPS with full squat and grand plié. Symmetrical
weight distribution between lower extremities was
observed. (See Figure 4)

At the end of the first visit, the subject was instructed
to rest from dancing and other strenuous lower

Table 3. Contraindications, Risks, and Complications of Dry Needling (DN)

Precautions and relative

Absolute

Common risks and

I . s . otential Rare and serious
contraindications with contraindications with P A . .
complications of | risks/complications
use of DN use of DN
DN
e Needle aversion or e Local skin lesions e Muscle soreness | e Infection
phobia e Local or systemic e Bruising e Broken needle(s)
e Significant cognitive infections e Vasovagal e Pneumothorax
impairments or unable | e Abnormal bleeding response
to give consent for or using anti- e Fatigue
treatment coagulants
e Inability to e Compromised

communicate directly
or via an interpreter

e Local lymphedema

e Severe hyperalgesia
and allodynia

e Allergy to certain
metals

e Following surgical
procedures where the
joint capsule has been
opened

immune system

e The first trimester of
pregnancy

e Presence of vascular
disease, including
varicose veins

Adapted from the American Physical Therapy Association’s Description of dry needling in
clinical practice: an educational resource paper (2013) and Kalichman 2010.

21,39
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Symptomatic MTP
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Symptomatic MTP

Figure 3. Treatment areas and corresponding symptom
locations.

Figure 4. Post-treatment: Patient demonstrates full grand plie
maneuver with symmetrical weightbearing and painfree move-
ment.

extremity exercise as well as to perform a home
exercise program (HEP) designed to complement
the treatment and progress towards established
goals. Standing gastrocnemius and standing soleus
stretches were instructed in and given to the patient.
She was instructed to perform each stretch 2 to 3
times, statically holding for a minimum of 30 sec-
onds, repeated 3 to 4 times daily.*

The first follow-up appointment was 48 hours after
initial treatment. The subject reported 0/10 pain at
rest and her worst pain being 2/10 with squatting
motions during the 48 hour period between vis-
its. Overall symptoms were reported as generally
improving; however, GROC was reported as -2 indi-
cating “slightly worse”. The subject’s explanation for
the perceived decrease in function was reported as a
slight increase in pain in the area of primary symp-
toms and grossly to the gastocnemius/soleus region
with initial steps first thing out of bed in the morn-
ing or after prolonged sitting. Otherwise, through-
out the day the subject’s symptoms were reported
as much improved, no longer having constant pain
with fast walking or squatting maneuvers. At this
visit, the subject was able to perform a full squat
with symmetrical weight distribution and 0/10 on
the NPS. A grand plié was performed with very mild
pain, rating 2/10 on NPS, and mild weight-shifting
toward the contralateral lower extremity. Palpation
revealed MTPs most notably in the medial head and
mid muscle belly of the right gastrocnemius; how-
ever, the subject subjectively reported that deep
palpation was significantly improved as compared
to the initial visit. DN was repeated using the same
technique and locations as the initial treatment. Fol-
lowing this treatment session the subject was able to
perform a grand plié with 0/10 pain and symmetri-
cal distribution of weight.

She was instructed to follow up in one week and con-
tinue to perform the same HEP three times daily. At
her next follow up appointment, the subject reported
being asymptomatic with all activity and reported
a GROC score of +5, indicating “quite a bit better”
improvement in perceived function. Full squat and
grand plié were both symmetrical and pain free. Pal-
pation of gastrocnemius, soleus, and distal popliteus
was pain free without detection of focal soft tissue dys-
function. A summary of her objective measures is pre-
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sented in Table 4. The HEP was progressed to include
single leg squat with contralateral isometric hip abduc-
tion with instructions to progress to single leg squat
focusing on pelvic stability and proper knee alignment
and hip abduction with resisted side stepping using
a resistance band. She was able to demonstrate good
form and understanding of all activities prior to end of
this session and was advised to perform the exercises
at least 3 times per week for 30 repetitions each.

Additional follow up appointments were planned for
one and three months from the initial appointment.
All subjective and objective measures were repeated
as detailed on the initial evaluation. The subject
reported +7 “a very great deal better” improvement
on the GROC and 0-0/10 best to worst pain with all
activity, including dancing (Table 5). At the 1 month
follow-up appointment, the subject reported com-
pliance with all HEP instructions since her last visit
and gradually resumed her intensive dance training
regimen, successfully progressing back to full train-

ing without recurrence of symptoms. At the three
month follow-up appointment, she reported being
able to continue with her full training routine with-
out recurrence of symptoms and she was formally
discharged from physical therapy care.

CONCLUSION/DISCUSSION

Lower extremity injuries are a common occur-
rence among dancers of all genres, especially ballet
dancers. Selecting effective treatments which may
minimize time away from training and performing
are important to dancers and health care provid-
ers alike. Although a full understanding of the exact
physiological mechanism of action is not complete,
there is evidence to suggest favorable local biome-
chanical changes may occur and the sensitivity of
local muscle dysfunction can be altered in areas of
muscle with MTPs.?*?*3% Tt has been postulated that
DN may evoke a neurophysiological “reset,”* and is
commonly associated with improvements in mobil-
ity, local and referred pain, as well as MTP irrita-

Table 4. Objective Measures

5/5 all bilateral

medial/lateral
gastroc/soleus

knee/ankle, 5/5 and pain free
gastroc/soleus with | all bilateral knee
Manual Muscle mod “pulling il sikle
Test: sensation,” mild
pain with popliteus
Severe TTP with
MTP.S proximal Moderate TTP
medial head of :
MTPs proximal to
Deep SR A distal popliteus
0 mod mid and distal Letroc/colane !
Palpation: popliteus, & )

medial > lateral

5/5 and pain free
all bilateral knee
and ankle

No MTPs detected,
pain free palpation

5/5 and pain free
all bilateral LE

No MTPs detected,
pain free palpation

Objective Initial Exam:
P F/U day 2: F/U day 9: F/U 1 month: F/U 3 months:
Findings: (pre-tx)
Pain limited during | Full symmetrical Full symmetrical Full symmetrical Full symmetrical
return to stand ROM, pain free ROM, pain free ROM, pain free ROM, pain free
Deep Squat: from full squat; through through through through
weight shift to completion of completion of completion of completion of
contralateral LE movement movement movement movement
Pain free, WNL
Single Leg Unable to perform .ROM' ob Eved Symmetrical and Symmetrical and
due to pain Not tested Increased famorl ain free ain free
Squat: P IR, knee valgus P P
Bain limftedidiring Full symrjnetrlcal Full symmetrlcal Full symr'netrlcal
: — ROM, pain free ROM, pain free ROM, pain free
. return to stand; Mild pain with full Froueh A it
Grand Plie: weight shift to symmetrical ROM lg : ¢ Ig : ¢ Ig . ¢
(see pictures 1and 3) | _ontralateral LE completion o completion o completion o
movement movement movement

5/5 and pain free
all bilateral LE

No MTPs detected,
pain free palpation

KEY: f/u= follow up; gastroc= gastrocnemius muscle; LE= lower extremity(ies); mod= moderate; MTPs=
myofascial trigger points; ROM= range of motion; TTP= tenderness to palpation; TX= treatment
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Table 5. Patient-reported Outcome Measures

Outcome Initial Eval F/U Day 2 F/U Day 9 F/U1 F/U3
Month Months
NPS (rest-
activity/10) 0-6/10 0-6/10 0/10 0/10 0/10
GROC N/A 2% 5+ 7+ 7+

treatment.

*patient reported mild increased pain with first step out of bed or prolonged sitting for during
24 hour period following initial treatment; however, pain resolved after walking
approximately 20ft. Overall, pain was reported as much improved throughout the day.
Reported symptoms are possibly a result of post-treatment soreness, a known side effect of

KEY: F/U = Follow Up; NPS = Numerical Pain Scale; GROC = Global Rating of Change

bility* which may account for the subject’s positive
response to treatment.

Since DN has been reported as an effective adjunct
to therapeutic intervention for a variety of musculo-
skeletal conditions,'*'®2°3% the therapist deemed it an
appropriate adjuvant to consider for this patient. After
completion of two treatments, the subject reported
full resolution of symptoms. In addition, she was
able to fully return to rigorous ballet training without
relapse. This case suggests integrating DN in conjunc-
tion with a treatment plan of therapeutic exercises
may be beneficial, however, it does not provide suf-
ficient information to draw definitive cause and effect
conclusions.

While there are limitations to a single subject design,
the results of this case indicate that DN may be a
useful therapeutic intervention, allowing this dancer
to quickly return to activity. Prospective studies are
needed to further determine the efficacy of this
modality and to better determine what conditions
would most likely benefit from needling techniques.
Additional research is also needed to determine opti-
mal parameters for duration and frequency of this
treatment modality.
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