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ABSTRACT
Background and Purpose: Neck pain is a common complaint treated by the physical therapist. Trigger points (TrPs) have been 
studied as a source of neuromusculoskeletal pain, though the ability of clinicians to accurately locate a TrP is not well supported. 
Dry needling (DN) is an intervention utilized by physical therapists where a monofilament needle is inserted into soft tissue in 
order to reduce pain thereby facilitating return to prior level of function. The purpose of this case report is to report the outcomes 
of DN as a primary treatment intervention for acute, non-specific cervical region pain.

Case description: The subject was an active 64-year-old female who self- referred for cervical pain following lifting heavy boxes 
while moving into a new home. She had a history of multi-level cervical fusion and recurrent cervical pain that physical therapy 
helped to control over the past few years. Physical examination supported a diagnosis of acute cervical region strain. Objective 
findings included decreased cervical active range of motion (AROM) and upper extremity strength, as well as, reproduction of pain 
symptoms upon palpation indicating the likelihood of TrPs in the right upper trapezius, levator scapula, supraspinatus, and infra-
spinatus musculature. She was treated using DN to the aforementioned muscles for two sessions, and no other interventions were 
performed in order to determine the effectiveness of DN as a primary intervention strategy without other interventions masking 
the effects of DN. 

Outcomes: Clinically meaningful improvements were noted in pain and disability, as measured by the Neck Disability Index and 
Quadruple Visual Analog Scale. Physical examination denoted minimal to no change in cervical AROM (likely associated with 
multi-level fusion), except for right lateral flexion, and no change in shoulder flexion/ abduction MMT. 

Discussion: The patient was able to return to daily and work activities without further functional limitations caused by pain. This 
case report shows promising outcomes for the use of DN in the treatment of non-specific cervical region strain. Further research 
is recommended to determine if DN is clinically beneficial independent of other therapeutic interventions/ postural corrections 
such as general or specific exercises targeting the affected musculature, or other “manual” therapy techniques such as manipula-
tion or non-thrust mobilization.

Level Of Evidence: Level 4
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INTRODUCTION
Dry Needling (DN) has risen in the rehabilitation 
community to become one of the preeminent treat-
ment strategies employed by physical therapists. 
There are a number of schools of thought regard-
ing proper DN techniques in order to address a host 
of pathological conditions. Literature is easily found 
upon a search for treatment of trigger points (TrPs), 
but there is minimal scientific research comparing 
DN to other interventions. Several authors have 
investigated and reported the physiological make-up 
of a TrP, as well as the reliability of current attempts 
to accurately clinically diagnose a TrP.1-7 TrPs have 
been studied extensively over the years, beginning 
with Simons and Travell, who originally reported that 
TrPs could be identified by focal tenderness to pal-
pation along with restricted stretch range of motion 
when the muscle was placed on stretch.8 The pres-
ence of a TrP was also described as identifiable by 
palpation by the presence of a local twitch response 
(LTR) and reproduction of predicted referred pain 
patterns, which matches the distribution of the sub-
ject’s pain.8 

A clinical diagnostic criterion for identification of 
a TrP consists of palpation of a tender nodule in a 
taught band of muscle and subject pain recognition 
of tender spot palpation.4 Some authors, such as Hong 
et al.9 continue to promote the notion that the (LTR) 
described by Simons and Travell10 is necessary for 
maximum effectiveness of trigger point dry needling 
(TrP-DN), but current research by Tough et al4 indi-
cates that of the original four criteria most commonly 
used to diagnose TrPs according to Simons and Trav-
ell8, LTR, and predicted pain referral pattern are no 
longer considered essential for diagnosis. An issue 
with accurate diagnosis of TrP location is the lack of a 
clinician’s lack of ability to reliably identify a specific 
TrP.2,4-6 

The exact mechanism(s) as to the physiological 
response elicited by DN is unclear. Though the liter-
ature proports the effectiveness of acupuncture, DN 
has not been extensively studied, and a distinction 
needs to be made noting that DN is not synonymous 
with acupuncture. The mechanisms of needle inser-
tion, though similar in nature, are differentiated in 
the application and theory behind the two differ-
ent types of needling interventions. Several studies

 have been performed to attempt to describe the 
pathophysiology, biomechanical, and mechanical 
characteristics of TrPs, as well as, the effects of acu-
puncture/ DN on TrPs. A summary of these investi-
gations provide the following proposed explanatory 
mechanisms: 

•   Afferent signal barrage from localized TrPs sensi-
tize neuronal receptive fields in the dorsal horn, 
thereby widening the receptive field and activat-
ing silent synaptic connections in the same or 
other muscles causing pain.11,12

•   Excessive acetylcholine release affects formation 
of the taught band causing a palpable nodule in 
the muscle causing localized hypoxia of the mus-
cle caused by increased energy consumption and 
decreased energy supply, creating an “energy cri-
sis” within the muscle13, and the release of energy 
consuming localized contracture via sarcomere 
lengthening leading to tissue ischemia. This situa-
tion can be positively affected by eliciting the local 
twitch response.14

•   Analgesia may be attained via the gate control 
theory occurring during needle insertion (afferent 
pain input may be mitigated by another noxious 
stimulus input); the elevation of opioid peptides 
(endorphins, enkephalins, serotonin, and ace-
tylcholine) in the CNS; and/ or diffuse noxious 
inhibitory control where the noxious stimulation 
regulates the pain originating area).12,15

•   DN techniques may have a local and/ or remote 
therapeutic effect based on mechanical coupling 
of connective tissue and the needle thereby caus-
ing a “downstream” effect on the generation of a 
mechanical signal caused by needle grasp pulling 
(or twisting of the needle in-situ to wind collagen 
fibers around the needle). These downstream 
effects may include cell secretion, modification of 
extracellular matrix, enlargement and propagation 
of the pain signal along connective tissue planes, 
and afferent input modulation by changes in the 
connective milieu.16-19

•   Multiple regions of deactivation occur in limbic, 
para-limbic, and subcortical gray structures (to 
including the nucleus accumbens, amygdala, hippo-
campus, para-hippocampus, hypothalamus, ventral
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tegmental area, anterior cingulate, caudate nucleus, 
putamen, anterior insula, and the temporal pole) 
demonstrating modulation (decreasing pain signal 
intensity) of several cortical and subcortical lim-
bic/ para-limbic structures while increasing pain-
mitigating signal intensity in the somatosensory 
cortex.20-24 

•   Analgesia may occur via stimulation of the hypo-
thalamus and mid-brain structures (endogenous 
anti-nociceptive modulation system) and the given 
the hypothalamus’ descending raphe nucleus and 
deep periaqueductal gray (dPAG) projections, stimu-
lation of this region may be critical for analgesia.24,25

The purpose of this case report is to illustrate the use 
of DN as a primary treatment intervention in a sub-
ject with acute, non-specific cervical pain. Informed 
consent to participate in the study was obtained by 
the subject prior to the start of the intervention. 
Human subjects research review was not required 
for this case report.

CASE DESCRIPTION
The subject for this case report was an active 64-year-
old female who self-referred to physical therapy for 
evaluation of generalized right-sided cervical regional 
pain following activities related to moving into a new 
house the day prior. She participated in lifting and car-
rying boxes, which led to pain in the right upper trape-
zius and levator scapular regions. Pain in these regions 
affected her ability to perform independent exercise 
activity, which she reported to engage in several times 
per week. Medical history of cervical spine fusion (C4-
7) was noted. Pain was reported with all cervical active 
range of motion (AROM) and any activity requiring use 
of the right upper extremity. There were no reported 
symptoms of neurovascular radiculopathy such as par-
esthesia, anesthesia, or dysesthesia in either upper 
extremity. Her general health was good and absent 
of signs suggestive of non-musculoskeletal origin. She 
was already taking anti-inflammatory medication for 
ongoing chronic intermittent neck and low back pain. 
Her goal was to eliminate her increased neck pain in 
order to return to work as a real estate agent to finish-
ing moving into her new house. 

The outcome measures employed in this case report 
were the Neck Disability Index (NDI) and the Qua-
druple Visual Analog Scale (QVAS) [Table 1]. Upon initial

evaluation per the QVAS, the subject reported her 
current, average, best, and worst pain levels dur-
ing the last 24-hour period. The visual analog scale 
(VAS) and its derivatives, such as the QVAS, have 
moderate to good reliability (correlation coefficient 
0.60-0.77) to detect disability and high reliability for 
acute pain (correlation coefficient 0.76-0.84).26,27 All 
QVAS measures are shown in Table 1. The NDI was 
used to assess functional disability. The NDI is a 
quick and moderately reliable tool that can be eas-
ily completed and has been found to have moder-
ate to high degree reliability (0.69-0.70) and internal 
consistency regarding the assessment of disability.28 
According to Young et al.29, the minimal detectible 
change is 13.4 points and the minimal clinically 
important difference is 8.5 points. Validity is thought 
to be low per Young et al.,29 but for a standardized, 
fast, and reliable measure, the NDI was chosen. The 
results of the NDI are shown in Table 1. Outcomes 
measures were assessed initially for baseline, then 
immediately following the initial treatment session, 
and at the completion of the last session. 

EXAMINATION
The subject in this case report was a long time patient 
of the clinic, as she has been seen over the years 
for various issues including neck pain. She reported 
pain with cervical AROM in all planes, though most 
significantly with bilateral rotation, right lateral flex-
ion, and flexion and abduction of the right upper 
extremity. 

Given the subject’s previous complaints of cervi-
cal pain and history of cervical fusion, and previ-
ous shoulder pathology including rotator cuff repair, 
it was necessary to rule out cervical radiculopathy 
and pain associated with shoulder etiology. Cervical 
radiculopathy was ruled out via upper quarter neu-
rological screen including dermatomal, myotomal, 
deep tendon reflex (DTR), and symptom centraliza-
tion testing. Symptom centralization was assessed via 
repetitive cervical extension to rule out the likelihood 
of discogenic pathology. She had no complaints of 
upper extremity radicular symptoms, but there were 
reports of pain into the upper trapezius (UT) /levator 
scapula (LS), and posterior scapular regions (specifi-
cally the infraspinatus muscle belly and superomedial 
border of the scapula). Shoulder pathology was ruled 
out via comprehensive assessment of the shoulder 
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(including the tests performed for cervical radiculop-
athy) with added special tests focused on ruling out 
the following etiologies: rotator cuff injury/pathology 
(belly squeeze test, manual muscle testing of the cuff 
musculature, full can resistance test), labrum com-
plex pathology (crank test, O’Brien’s, and clunk test), 
biceps pathology (Speed’s, Yergason’s, and Dynamic 
Speed’s), and acromioclavicular joint pathology (AC 
compression and manual palpation). Due to the sub-
ject’s subjective reports, and based upon her previous 
history and current injury mechanism, differential 
diagnoses included cervical disc pathology, rotator 
cuff involvement, and pain of cervicogenic origin 
(specifically joint-based pathology).

Assessment of posture was performed in a seated 
position, rather than standing, as she reported a sig-
nificant amount of pain while standing, and a stand-
ing position was not able to be tolerated per her 
subjective report. This included assessment of cer-
vical positioning and shoulder complex (scapulotho-
racic) observation. Physical examination revealed 
cervical positioning at rest maintained in a mild 
right laterally flexed position with right shoulder 
depression. There was observed forward bilateral 
shoulder positioning while sitting in a relaxed posi-
tion. No other postural abnormalities were noted. 

Cervical complex and right upper extremity AROM 
were both assessed for deficit. An inclinometer and 
goniometer was used to assess AROM of the cervi-
cal spine, but was not necessary for the shoulder, as 
AROM was normal. According to Hole et al.,30 intra-
tester interclass correlation coefficients (ICCs) for 
single inclinometer assessment is as follows: 0.84 
and 0.94 (flexion/ extension), 0.82 and 0.92 (lateral 
flexion), and 0.81 and 0.89 (rotation). For cervical 
AROM, the inclinometer was placed directly over 

the external auditory meatus for flexion, extension, 
and lateral flexion. For rotation, a goniometer was 
utilized and used landmarks of the midline of the 
nose and an imaginary line drawn between the 
acromion processes. ROM was recorded at baseline, 
immediately after the first and last treatment ses-
sions and the results are shown in Table 1. Scapu-
lothoracic rhythm was also observed with shoulder 
elevation in all planes for abnormality. No deficit 
was observed. Right upper extremity AROM was nor-
mal, although the patient reported pain in the upper 
trapezius region with active elevation of the shoul-
der. Strength was also assessed in the right upper 
extremity using manual muscle testing (MMT), and 
the results are shown in Table 1.

An upper quarter neurological examination was per-
formed to screen for spinal symptom etiology. This 
included dermatomal, myotomal, and DTR’s. Der-
matomal testing assessed light touch sensory palpa-
tion to the C4 to T2 dermatomal regions of the upper 
extremities. Myotomal testing was assessed via man-
ual muscle testing of the same nerve root representa-
tions just mentioned. DTR’s were assessed by testing 
the C5 through C7 nerve roots (Brachial, Radial, and 
Triceps) with a reflex hammer. There were no neu-
rologic abnormalities noted.

Provocative testing was not utilized for the cervical 
spine, as the subjective reports of symptoms did not 
warrant evaluation of symptoms of radiculopathic ori-
gin. Given her cervical fusion history with hardware 
implantation, subjective and objective testing ruled 
out the need for provocative testing. Given her normal 
AROM and only mild strength deficit of the right shoul-
der, it did not appear the pain was of shoulder origin. 
Nonetheless, special tests including the Hawkins Ken-
nedy (SN-sensitivity = 79%, SP-specificity= 59%),31 

Table 1. Outcome Measures
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Neer (SN = 79%, SP = 53%),31 Speed (SN = 32%, SP = 
62%),31 Full Can (SN = 66% pain/ 77% weakness; SP 
= 64% pain/ 74% weakness)32, Yergason (SN = 43%, 
SP = 79%),33 and Crank Test (SN = 56%, SP = 46%),34 
tests were performed to rule out shoulder pathology, 
and the results of the special tests did not reveal pathol-
ogy that originated glenohumeral joint complex. 

Palpation revealed tender/ taught bands in the upper 
trapezius, levator, supraspinatus, and infraspinatus 
musculature on the right side. There were no auto-
nomic responses noted (e.g. temperature change, 
diaphoresis, etc.) and no sensory issues were identi-
fied. Trophic changes were also absent (skin dryness, 
color changes, dermatomal hair loss, and edema).

EVALUATION/ DIAGNOSIS
Following subjective history and physical examina-
tion, TrPs in the upper trapezius and levator scap-
ular were suspected as the underlying pathology. 
According to the literature,1-7 the ability to defini-
tively ascertain the exact location of a TrP is ques-
tionable, and examiner experience plays a positive 
role in determining the presence of a TrP. Identifica-
tion of a tender nodule in a taught band of muscle 
along with reproduction of the subject’s subjective 
report of pain is the most clinically accurate way 
to recognize the presence of a TrP, especially in the 
upper trapezius muscle.2,3

Cervical AROM deficit and mild shoulder flexion 
and abduction strength deficits were noted. Cervical 
AROM was already limited due to previous multi-
level cervical fusion, and pain in the upper trapezius 
and levator scapula regions were reported to cause 
decreased ability to raise her right upper extrem-
ity for daily use needs. This may or may not have 
contributed to strength deficit in the right shoulder. 
Hyperirritable taught bands were palpable in the 
noted musculature and flat palpation confirming 
the location to be used for DN was utilized. These 
tender bands were suggestive of TrP involvement, as 
described by Simons and Travell.8 There was tender-
ness to palpation in the supraspinatus and infraspi-
natus muscle bellies, and the levator scapula muscle 
belly and insertion at the scapular superior angle.

DN was performed as outlined in the intervention 
section. Clinical reasoning determined DN should 
be the intervention employed due to the palpable 

taught bands and reported pain reproduction. Given 
her cervical fusion history, the author chose not 
to employ spinal manipulation. Also, due to her 
reports of severe pain upon presentation, it was not 
believed that stretching and exercise interventions 
would provide the immediate pain relief the subject 
was seeking. This decision was also based upon the 
author’s training through the Dry Needling Institute 
of the American Academy of Manipulative Therapy 
and Integrative Dry Needling concept, and three 
years of clinical experience utilizing DN for acute 
muscular pathology. 

INTERVENTION
Risks and potential complications were advised 
and written consent was obtained outlining com-
mon and serious adverse events associated with DN 
interventions. Common complications include mus-
cle soreness, bruising, and vasovagal reaction. More 
serious (but rare) complications include infection, 
broken needle, and pneumothorax.35 There were no 
reported contraindications to the use of DN. Con-
traindications include, but are not limited to: local 
infection, recent cancer/ history of immune sup-
pression, bleeding disorders, current/ chronic use 
of anti-coagulant medications, pregnancy, compro-
mised sterility of equipment, and lack of practitio-
ner practical knowledge.35 

The subject was treated for two sessions with 26 
days between sessions. She was placed prone on a 
hi-low table for therapist comfort, ease of access to 
treatment regions, and to reduce the effects of vaso-
vagal response, which could occur in sitting.

The following muscles were treated: the LS at the 
insertion on the superior angle of the scapula and 
in the muscle belly; the UT muscle belly at the area 
determined by deep palpation as a possible location 
of the TrP; the infraspinatus muscle belly; and the 
supraspinatus muscle at the tenoosseus (T-O) junc-
tion superior to the scapular spine. 

The needles used for the treatment of the patient in 
this case report were solid monofilament Seirin J-type 
sterile needles, No. 5 (0.25 diameter) x 30 mm. in 
length. Needles were used one time and discarded, as 
the risk of needle injury to the therapist is increased 
with techniques that utilize “re-sheathing” of the 
needles to use in other locations on the same sub-
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ject.35 Each needle was held in the therapist’s domi-
nant hand for application of and manipulation of the 
needle through the tissue. Prior to insertion of the 
needle(s), an application of 70% isopropyl alcohol was 
performed to the areas and allowed to dry for a least 
ten-seconds in order to reduce the resident micro-
flora of the skin by 80-91%, yet given the fact there are 
an average of 1,000 microbes per square centimeter 
on the skin’s visible surface, and 10,000 microbes per 
square centimeter in the ducts, glands, and follicles 
below the skin’s surface, effective cleansing of the tis-
sue by topical means to prevent infection is unlikely.35

All DN was performed according to the Dry Needling 
Institute of the American Academy of Manipulative 
Therapy’s current educational programing.35 The 
patient was prone for all DN insertions. DN to the 
LS (Figure 1) was performed using a 30 mm. needle 
inserted through the muscle belly and tangential to 
the plane of the chest wall. The DN technique uti-
lized ten fast-in/ out movements in a cone pattern 
to attempt to target as many sensitive loci as possible 
within the tender nodule in the taught band of muscle. 
The needle was then wound clockwise repeatedly to 
attain needle grasp and was left in-situ for 15 minutes. 

A second 30 mm needle (Figure 2) was inserted into 
the teno-osseus (T-O) junction of the levator at the 
superior angle of the scapula, and periosteal pecking 
was used at the T-O junction. This needle was not left 
in-situ unattended due to the location and proximity 
of the pleural cavity. The needle was removed after 
20 “taps” of periosteal pecking at the T-O junction. 

DN of the UT muscle (Figure 3) was performed uti-
lizing a 30 mm needle. A tender nodule was located, 
using flat palpation, in the middle of the muscle 
belly. The needle was inserted perpendicularly 
through the muscle using ten fast-in/out movements 
in a cone pattern. As with the previous needle, this 
needle was wound clockwise repeatedly until needle 
grasp caused a slight discomfort reported by the sub-
ject. This needle was then left in-situ for 15 minutes.

DN of the supraspinatus muscle T-O junction (Fig-
ure 4) was performed using palpation to locate the 
tender nodule in the muscle belly. A 30 mm. needle 
was inserted toward the supraspinous fossa, where 
periosteal pecking (ten “taps”) was performed just 
superior to the scapular spine. The needle was then 
left in-situ for 15 minutes. 

Figure 1. Levator Scapula musculoskeletal junction needle 
insertion

Figure 2. Levator Scapula teno-osseous junction needle inser-
tion
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DN of the infraspinatus muscle (Figure 5) was per-
formed using flat palpation to identify the location 
of the tender nodule in the taught band of muscle 
located one-third the distance from the scapular 

spine and center of the inferior angle of the scapula 
in the muscle belly. A 30 mm. needle was cautiously 
inserted perpendicularly to a bony backdrop, as 
there are rare cases of unknown scapular foraminae 
that need to be considered.36 Periosteal pecking was 
performed 10 times and after twisting the needle 
clockwise, it was left in-situ for 15 minutes. 

OUTCOMES
The efficacy of the DN intervention was measured 
by assessment of pain and disability levels per the 
NDI and QVAS outcome measures, and subjective 
reports of improvement in the subject’s overall abil-
ity and quality of life. Immediately following both 
treatment sessions, the subject was assessed via 
the NDI and QVAS outcome measures. The results 
of these outcome measures are shown in Table 1. 
The NDI improved from 24% at baseline to 0% after 
both DN sessions. This was maintained for almost 
one month following the initial treatment session 
(as follow up was made by phone to determine sta-
tus periodically) and is is considered to be a mean-
ingful improvement based on the MDC and MDIC 
of the NDI. The QVAS (current) score improved 
from 71 cm at baseline to 2 cm at completion. The 

Figure 3. Upper Trapezius muscle belly needle insertion

Figure 4. Supraspinatus teno-osseous junction needle insertion

Figure 5. Infraspinatus muscle belly/teno-osseous junction 
needle insertion
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QVAS (average) improved from 71 cm to 14 cm. The 
QVAS (best) improved from 7 cm to 1 cm. The QVAS 
(worst) improved from 76 cm to 22 cm. Though cer-
vical AROM and shoulder MMT were recorded at 
baseline and following the two treatment sessions, 
it was not believed nor intended that these objective 
findings would significantly improve via DN inter-
vention, rather, that pain and disability were the 
items being assessed. 

Table 2 shows objective results including cervical 
AROM and right upper extremity strength results. 
The subject subjectively reported improved func-
tion with regard to daily activities such as standing, 
working on her computer for work needs, and with 
abilities such as lifting boxes for moving into her 
new home. Upon completion of the intervention 
sessions, there were no further subjective reports 
of functional limitation related to the recent injury, 
and pain was present intermittently and minimally 
with all daily and work activities. This was consis-
tent with her pre-injury status, and the remaining 
pain was controlled with NSAID medication, which 
she was taking prior to the recent injury.

DISCUSSION
The subject had no further reports of cervical region 
pain during daily activities, including all functional 
cervical mobility and right upper extremity activi-
ties. She was able to work without limitation. Signifi-
cant improvement in pain and disability was seen 
immediately following the initial treatment inter-
vention per the QVAS and NDI, and this carried over 
almost one month to the second and final treatment 
session. Her busy schedule did not allow for her to 
get back for further intervention prior to 26 days 
after the initial treatment session. Cervical AROM 

did not change significantly, and this likely due to 
her previous cervical fusion. Shoulder strength did 
not improve following any treatment session, but 
this was not an expected benefit being assessed in 
this case report. These findings support the use of 
DN as an initial intervention strategy for acute, non-
specific cervical strain injury.

This case report uses only a single-subject, as is typi-
cal of a case report. This is an inherent limitation 
to a case report, offering only results that relate to 
this single patient that cannot be generalized. Larger 
randomized control studies looking at DN interven-
tions need to be performed in order to fully assess 
the effectiveness of DN as a primary intervention 
for acute cervical strain injuries. Longer assessment 
periods looking at long-term benefit versus immedi-
ate or short-term benefit also need to be assessed, as 
this case study showed immediate and short-term 
(one month) improvements in pain and disability. 
Further research is recommended to determine 
if DN is clinically beneficial independent of other 
therapeutic interventions such as general or spe-
cific exercises targeting the affected musculature, or 
other “manual” therapy techniques such as manipu-
lation or non-thrust mobilization.

CONCLUSIONS
DN was tolerated well by this subject, demonstrating 
improvements in pain and function, without adverse 
effects. Given her reduction in pain and improve-
ments in reported function, the use of DN for acute 
cervical region strain injuries shows promise. Future 
research is needed to determine the full effective-
ness of DN for strain-related injury of the cervical 
spine region, as well as, to determine longer- term 
outcomes. 

Table 2. Objective Measurements for Active Range of Motion and Manual Muscle Tests
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