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ABSTRACT
Background and Purpose: Athletes reporting chest pain are challenging to diagnose and equally challenging to treat. The majority of chest pain is musculoskeletal in origin, yet differentiating these from other
more serious conditions should be the initial primary focus. The ability to reproduce the patient’s symptoms aids in the differential diagnostic process. The purpose of this case report is to illustrate the use of dry
needling (DN) to aid in the diagnosis and treatment of focal chest wall pain.
Case Descriptions: A 22 year-old male military athlete with anterior chest pain, refractory to traditional
physical therapy, was evaluated and treated with dry needling.
Outcomes: Favorable results were achieved as demonstrated by clinically meaningful improvements in
the Patient Specific Functional Scale, the Global Rating of Change score, and his physical performance
which allowed this athlete to return to competition and military training.
Conclusion: Dry needling in the hands of properly trained providers may aid in diagnosis and treatment
of focal chest wall syndromes.
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INTRODUCTION
Athletes who seek care for a primary complaint of focal
chest pain in the direct-access sports physical therapy
setting present unique challenges. When faced with
any new patient consultation, especially a patient reporting “chest pain”, the physical therapist must determine
whether the patient is appropriate for physical therapy
or if he or she requires immediate medical referral.1,2
Visceral or somatic origins of chest pain include the
heart, lungs, pleura, liver, and stomach.3 While the cause
of chest pain is often musculoskeletal in origin and 80%
of all chest pain seen in primary care is benign,4 differentiating between cardiac-related, visceral, and musculoskeletal chest pain conditions is essential for formulating
an accurate diagnosis and developing an appropriate
course of action.
Once the patient is determined to have pain of musculoskeletal origin, physical therapy is an appropriate setting for definitive care.5,6,7 The challenge for
the physical therapist then becomes conducting a
focused physical examination and designing an
effective treatment plan. When an athlete reports a
history of direct trauma, such as a contact injury to
the chest from an opponent’s elbow, the evaluation
and treatment can be straightforward. In patients
who present with an insidious onset of chest wall
pain and an unremarkable history, the list of differential diagnoses can be extensive (Table 1).4,8-11 While
a myriad of contributing factors must be considered
when evaluating focal chest pain, the highest

percentages of musculoskeletal-related chest pain
have been reported to originate from either costochondritis,12 segmental dysfunction of the cervicothoracic spine,13 or local muscular tenderness.14
One suggested contributor to focal chest wall pain that
may cause both local muscular tenderness and/or
referred symptoms is local neuromuscular dysfunction and the presence of so-called muscle trigger
points (MTrPs).15 MTrPs are described as localized
hyperirritable areas in skeletal muscle associated with
hypersensitive palpable taut bands,15 which have been
reported in the literature as either “active” or “latent”.16
Active MTrPs are suggested to spontaneously contribute to local or referred symptoms without manual
stimulation and may alter muscle activation and joint
range of motion (ROM).16 Latent MTrPs may also alter
muscle activation patterns and affect range-of-motion
without contributing to pain referral unless manually
stimulated.16,17 Variability between patients and muscle structure or type may contribute to poor reliability
in detecting focal contractile changes such as those
suggested to be MTrPs.18 Despite concerns regarding
reliability and accuracy of localizing and identifying
MTrPs, their treatment is frequently included in the
plan of care for numerous musculoskeletal conditions,
including pain in the chest wall.19,20 Various techniques
and modalities have been described in the literature
that may be used to treat MTrPs, including stretching,
soft tissue mobilization, dry needling (DN), and injection therapy.21-23 The purpose of this case report is to

Table 1. Potential causes of chest pain in athletes.
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illustrate the use of DN to aid in the diagnosis and
treatment of focal chest wall pain.
CASE DESCRIPTION:
INITIAL EVALUATION AND TREATMENT
(PROVIDER #1):
The subject was a 22 year-old right upper extremity
dominant male who presented to a direct-access sports
physical therapy clinic with a primary complaint of
left-sided anterior chest pain for one month duration.
While symptoms had been gradually worsening over
the past month, the patient reported he experienced a
“severe” bout of pain shortly following pushups two
days prior. The patient attributed his pain to increased
physical training in preparation for the Sandhurst Competition, an international military academy competition consisting of high-intensity endurance and obstacle
negotiating challenges.24 Resting pain was reported at
3/10 which increased to 7/10 on a numeric pain rating
scale (NPRS) with push-ups, bench press, or similar
resistance activities. He denied history of any serious
cardiopulmonary conditions or direct trauma to the
upper extremity, chest, neck, or upper back.
Physical examination revealed a well-appearing, muscularly developed and otherwise healthy male in no
apparent distress. Observation revealed no bruising,
swelling, or deformities. Cervical, thoracic, and bilateral upper extremity active range of motion were pain
free and within normal limits. Gross manual muscle
testing of the upper extremities was 5/5 and equal bilaterally, with minor anterior chest wall discomfort
reported during resisted left shoulder flexion, abduction, and internal rotation. Bilateral pectoralis minor
tightness was demonstrated when examined in supine,25
left greater than right. Pain was reproduced with palpation to the anteromedial aspect of the left ribs 2-4 as
well as the left side of the sternum and corresponding
costochondral joint (Figure 1, points 11-13).
Based on the initial history and evaluation, including reproduction of symptoms with palpation of the
anterior rib and costochondral area, the therapist
concluded that the patient’s condition was musculoskeletal in nature and was primarily due to overuse.
Consistent with the patient history and presentation
of localized sharp pain at the costal cartilages, a
working diagnosis of “costochondritis” was made,
which is often the term used for conditions charac-

terized by pain and local tenderness without focal
swelling in the costochondral region.4,8,10 The treatment plan included home exercises consisting of
pectoralis stretching and thoracic active range of
motion exercises with an additional recommendation to avoid aggravating activities.11
FOLLOW-UP VISITS AND CARE
(PROVIDER #1):
Following two weeks of the home exercise program
and rest, the patient reported resting pain had
resolved (0/10), and pain with resisted activity was
unknown since he had avoided aggravating activities
as instructed. Compared to the initial evaluation,
there were no significant changes on physical examination although subjectively less pain was reported
with palpation of the anterior chest wall. The patient
was advised to continue the current exercises and to
gradually increase activity as tolerated.
Two weeks later, the patient reported his symptoms
had returned as he increased his activity (NPRS at
rest 3/10, NPRS with activity 7/10). Upon more thorough cervicothoracic spine examination conducted
during this visit, the therapist determined there to
be painfree hypomobility throughout the upper thoracic spine from T1-T7.26,27 The hypomobile segments were immediately treated with supine thoracic
regional manipulation and a cervicothoracic junction distraction manipulation.28 Grade I & II mobilizations of the costochondral joints were performed
as described by Greenman,28 at the anterior aspect
of ribs 2-5 with the therapist’s thumb and thenar
eminence at the superior aspect of the rib shaft.11 An
additional two weeks later, the patient stated his
symptoms were unchanged. The treating provider
considered DN as a potential treatment option; however, he had not received training/certification to
safely administer this intervention. He consulted
with a colleague who did have the appropriate training who suggested a trial of needling may stimulate
a healing response. The patient agreed to obtain a
second opinion and to consider the DN treatment.
INITIAL EVALUATION AND TREATMENT
(PROVIDER #2)
At the time of this evaluation, the patient reported that
his chest pain was overall unchanged compared to 3
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ously. Examination of the cervicothoracic region,
including soft tissue, transverse processes, and rib
angles26 was unremarkable. During palpation, this
provider determined the greatest discomfort corresponded to the area of the costochondral joint at the
level of the second rib (Figure 1, point 11). Several
focal symptomatic areas of local muscular tenderness, consistent with the description of MTrPs, were
also located in the left pectoralis major and pectoralis minor muscles using flat and pincer-type palpation (Figure 1, points 8, 9).15,22

Figure 1. Potential points of tenderness on the anterior chest
wall. Point 8 represents the left pectoralis major point at the
anterior axillary line approximately 3 cm caudal to the clavicle. Point 11 represents the area corresponding to the costochondral region of the 2nd rib. (Reprinted from Medical
Clinics of North America, 94(2), Stochkendahl MJ, Christensen HW, Chest Pain in Focal Musculoskeletal Disorders,
259-273, 2010 with permission from Elsevier).

months prior – although symptoms had improved for a
couple weeks with rest but returned with activity. Current reported pain was 4/10 (resting) and 7/10 (with
resistive activity) on the NPRS. During this visit, the
patient was asked to complete a Patient Specific Functional Scale (PSFS), rating the difficulty level of several
“important” activities on which he indicated “push-ups”
to be his most difficult activity (Figure 2). There are no
specific outcomes measures reported in the literature
for assessment of chest wall syndromes, however the
PSFS has been reported to be a valid, reliable, and
responsive outcome measure for patients with neck
pain, back pain, and upper quarter complaints.29-31 He
further stated that prior to onset of his current pain he
was able to perform over fifty push-ups during his most
recent physical fitness assessment (Army Physical Fitness Test, 2-minute push-up event).
The majority of physical examination findings (ROM,
strength, etc.) coincided with those described previ-

Following this history and physical examination, DN
was discussed with the patient as a potential treatment option, including a thorough discussion of precautions and risks associated with needling in the
thoracic region. After written informed-consent was
obtained, dry needling was performed over the second rib32 at the costochondral joint and along the
soft tissues superficial and corresponding to the
second rib. During the dry needling of the costochondral joint and soft tissue, the patient reported
reproduction of his symptoms. A reproduction in
symptoms served to add diagnostic value by confirming that the patient’s symptoms were musculoskeletal in origin. The needle was pistoned repeatedly
(manipulated up and down without withdrawing the
needle) targeting the areas of symptom reproduction and the patient consistently reported reproduction of his symptoms, although no local twitch
responses were recognized (Figure 3, top). While DN
was potentially indicated to the pectoralis muscles
at this time, the therapist elected to assess the
patient’s response to direct needle stimulation of the
costochondral structures prior to adding a second
treatment location. The patient did not report any
significant changes in symptoms immediately following therapy. He was advised to perform shoulder
active range of motion with gentle unilateral pectoralis muscle stretching33-35 as a home exercise program, and to avoid aggravating activities.
Based on the history and evaluation, including reproduction of symptoms with palpation and needling
of the costochondral area, the second therapist concurred with the original clinician that the patient’s
condition was musculoskeletal in nature; however,
the diagnosis was generalized to “chest wall syndrome”. It has been suggested that musculoskeletal
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Figure 2. Patient Speciﬁc Functional Scale. The patient self-selected four activities that were difﬁcult to perform due to his symptoms. For example, activity number 4 “Equipment Run (wearing full kit)” involves running in boots with full military gear.

pain localized to the chest wall is best termed “chest
wall syndrome”, as the morphological and physiological basis is elusive and the exact nature is challenging to ascertain.9

and he was able to demonstrate five pain free pushups at that time. During this visit the patient agreed
to defer further needling treatment to assess the

TREATMENT AND FOLLOW-UP VISITS
(PROVIDER #2)
Two days later the patient returned for re-evaluation
and treatment. He reported his overall pain level
was unchanged (4/10 at rest) although he stated that
his symptoms seemed to be more focal. During this
visit, in addition to DN the second rib costochondral
region, DN was also directed to the palpable tender
bands of soft tissue in his left pectoralis muscle
region (Figure 3, bottom). Local twitch responses
were elicited, and the patient again reported reproduction of his focal chest wall symptoms, with needling at both locations. Immediately following
needling therapy the patient reported feeling “looser”
in his chest muscles and the previously palpable
bands of soft tissue were no longer symptomatic. No
additional exercises were prescribed at that time.
Three days later, the patient subjectively reported
feeling “50% better” overall, rated his pain as 2/10,

Figure 3. Locations used for dry needling technique: costohondral region of 2nd rib (top), and pectoralis major muscle
(bottom).

The International Journal of Sports Physical Therapy | Volume 7, Number 3 | June 2012 | Page 327

duration of symptom improvement from the previous treatment. He stated that he intended to resume
training as tolerated for the Sandhurst Competition
with his teammates and was encouraged to continue
pectoralis muscle stretching.
An additional week later, the patient reported pain
at rest was 0/10 and pain with activity was 2/10
(localized to the pectoral muscles). The patient further stated he performed a cumulative total of 100
repetitions of push-ups throughout the previous
weekend (two days prior) with minimal discomfort.
Additionally, his PSFS was improved from baseline
(Figure 2). He was treated with DN to the left pectoralis major muscle, in the area of reported symptoms
during activity, with local twitch responses elicited
during therapy. Additionally, he was provided a
closed-chain upper extremity exercise program to
help prepare him more completely for his upcoming
endurance and obstacle course event consisting of a
push-up progression program, upper extremity box
drills, and plyometrics.
OUTCOME
At one month following the initial dry needling treatment the patient reported that he had been pain free
at rest and with activity for greater than a week, and
he successfully completed the Sandhurst Challenge
without significant symptoms. His composite PSFS
score, which was initially reported at 4.7, had
improved to 9.5 (Figure 2). The minimum important
difference (MID) in the overall PSFS for patients
with upper extremity conditions is 1.2 points.30 Each
individual PSFS score improved between 4 (bench
press) to 6 (pushups) points (Figure 2). The minimum detectable change in single activities on the
PSFS is 3 points. In addition, this patient’s Global
Rating of Change (GROC) was scored at +6. The
GROC used in this case was a 15-point scale in which
patients assess their impression of their global clinical change from the time they began treatment,
ranging from “A very great deal worse” to “A very
great deal better”. The GROC is considered a valuable tool to assess self-perceived change in patient’s
symptoms, with greater than 5 point change considered clinically meaningful.36,37
At a follow-up visit 3 months later, the patient continued to report significant improvement in symp-

toms with intermittent minor discomfort during
strenuous exercise activities. He reported overall
that he has continued to feel over 90% improved and
rated his GROC at +6. He reported he was able to
complete several advanced military physical training courses that required strenuous repetitive use of
the upper extremities. He stated that he was able to
perform 50 repetitions of push-ups before onset of
discomfort, was able to perform the same number of
pushups as before initial onset of his problem and
estimated having performed several hundred pushups during the previous month.
DISCUSSION
This case report illustrates the use of dry needling
targeting the costochondral region and pectoral musculature to aid in the diagnosis and treatment of
focal chest wall pain. Because traditional physical
therapy management did not yield significant
changes in the patient’s symptoms, this patient was
referred to a physical therapist with advanced training in DN.38 During the evaluation, DN to the costochondral joint and focal soft tissue tenderness
consistent with the description of MTrPs in the pectoralis musculature reproduced this patient’s familiar chest wall symptoms. This information served to
confirm the current symptoms were most likely
musculoskeletal in nature. Despite this being a challenging area to manage which is often recalcitrant to
other therapies, after 4 treatment sessions of DN
directed to the costochondral joints and pectoralis
musculature over a 1 month period of time, this
patient achieved substantial improvements in pain
and function. Although case studies such as this illustrate a potential response to treatment and favorable
outcomes, they do not provide sufficient information
to determine a cause and effect relationship.
Musculoskeletal chest wall pain has traditionally
been a difficult area to evaluate and treat. Injection
therapy with local anesthetics or corticosteroids has
been previously described as a treatment method
for costochondral-related chest wall pain.4 Since
results of previous research studies have indicated
DN may be as effective as injection therapy for various conditions,39,40 a trial of DN was deemed appropriate for this case and was performed to potentially
stimulate a healing response. Following the first two
treatments of DN, the subject was able to resume
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training and following two additional treatment sessions he was able to successfully participate in the
physically demanding Sandhurst Challenge.
Needling has been reported in the literature as an
effective adjunct to treatment for numerous musculoskeletal conditions.41-47 Furthermore, in some cases,
needling may aid in the diagnostic process by reproducing the patient’s symptoms.22 DN is a potentially
valuable technique when used to differentiate between
symptoms originating in muscle tissue from other
structures. The ability to reproduce the patient’s symptoms, such as described in the current case, has great
value aiding in the differential diagnostic process. If
DN elicits a local twitch response in conjunction with
the patients familiar pain the cause is likely to be, at
least partly, of muscular origin.22,48,49
Several conceptual models explaining the mechanism of action of DN have been described in the
literature, including the radiculopathy model, the
MTrP model, and the spinal segmental sensitization
model.41 Clinicians practicing based on the trigger
point model target specific locations in muscle tissue thought to be MTrPs, although the reliability
and accuracy of detecting these focal muscle lesions
lacks strong support in the literature.18 Patient expectations and the placebo effect can provide significant
results, and there is limited evidence to determine if
needling has an effect beyond placebo.50 In this case
the patient failed to improve with traditional therapies and therefore the authors elected to use a functional treatment approach, focusing on patient-specific
responses in function following DN intervention.
Favorable changes were demonstrated after localizing therapy with DN to the costochondral joint and
local areas of tenderness associated with the patient’s
primary complaint.
The ability to elicit a local twitch response (LTR) is
proposed to confirm that the needle has affected an
MTrP. Hong and colleagues stated that outcomes are
significantly better when a LTR is elicited during
needling.39 The authors’ experience has been that
patients frequently feel little or no discomfort during
insertion of the needle, and depending on the target
tissue, typically only respond with discomfort following several millimeters to centimeters of depth of
needle advancement has been achieved. The depth
of needle insertion prior to patient feedback leads us

to believe we are truly affecting the target tissue and
not simply the superficial or subcutaneous sensory
tissue, since the depth of needle insertion has
exceeded that of the superficial soft tissue. Although
not reported elsewhere, non-contractile tissue such
as are described in the current case, may also benefit
from needling therapies. Further research is required
to determine responsiveness to needling various
musculoskeletal structures such as ligaments, tendons, and entheses.
It should be emphasized that only properly trained
providers with an extensive knowledge of human
anatomy should perform DN. Physical therapists have
been recognized as neuromusculoskeletal clinical
experts6,7,51 with extensive training in anatomy, physiology, palpation, and manual therapies. Several DN
training programs are available in the United States
for clinicians whose state practice act allows needling,46 typically the thoracic region is not covered in
introductory and beginning level courses.38,52
Because DN is an invasive procedure, great caution
needs to be heeded when DN is performed in the
vicinity of vital internal organs. Risks associated
with needling the thoracic region include pneumothorax, cardiac trauma, and infection.53 Needling is
safe, however, when performed by properly trained
health professionals who use the proper safety precautions.46,50,53 The risk of iatrogenic pneumothorax
from dry needling in the thoracic region is likely
similar to that of other needling therapies such as
acupuncture, which has an estimated incidence of
less than 1/10,000.53 Handwashing and thorough
cleaning of the area to be treated are basic steps
employed to reduce the risk of infection. Universal
precautions, such as wearing gloves, should be standard practice for all clinicians performing invasive
procedures in which they may come into contact
with bodily fluids. To the authors’ knowledge, no
adverse events have been reported when following
the appropriate procedures and precautions and
there are no cases of pneumothorax, cardiac trauma,
or infection from dry needling by physical therapists
reported in the literature.
While DN is an accepted treatment technique by
therapists in many countries, relatively few physical
therapists in the United States have received training and certification in DN.22 In 2009, the Executive
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Committee of the American Academy of Orthopaedic Manual Physical Therapists issued a position
statement that dry needling falls within the scope of
physical therapy practice.54 Recently, the American
Physical Therapy Association published an educational resource paper regarding physical therapists
use of DN.55 As with any modality or rehabilitation
technique, research is needed to determine the most
effective parameters in which DN should be
implemented.
CONCLUSION
Although the majority of focal chest wall pain is
attributed to musculoskeletal dysfunction, effective
treatment strategies remain elusive. The substantial
change in function and symptoms illustrated in this
case study suggests that dry needling in the hands of
a qualified provider with advanced training may aid
in treatment for patients with focal chest wall pain
of musculoskeletal origin. While this treatment
modality has great potential for aiding as an adjunct
to management in musculoskeletal conditions, future
research is needed to evaluate the effectiveness of dry
needling to determine what conditions would most
likely benefit from needling techniques. Additionally, research is needed to determine best practices
regarding duration and frequency of this treatment
modality.
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