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Figure 1. A thin filiform needle to penetrate the skin 
and stimulate underlying myofascial trigger points, 
muscular, and connective tissues for the management 
of neuromusculoskeletal pain and movement 
impairments. 

INTRODUCTION 

The treatment technique called dry needling is defined by 
the American Physical Therapy Association(APTA) as a 
skilled intervention that uses a thin filiform needle to pen-
etrate the skin and stimulate underlying myofascial trigger 
points, muscular, and connective tissues for the manage-
ment of neuromusculoskeletal pain and movement impair-
ments (Figure 1).1 A trigger point(TrP) is a hyperirritable 
spot in a taut band of skeletal muscle that is painful on 
compression, stretch, overload or contraction of the tissue 
which usually responds with referred pain that is perceived 
distant from the spot.2,3 Trigger points can be active, pas-
sive or latent. Active TrPs cause a reproduction of the pa-
tient’s familiar pain with or without palpation. Passive trig-
ger points do not cause pain except when stimulated via 
palpation. With latent TrPs, the local and referred pain do 
not reproduce any symptoms familiar or usual to the patient 
when palpated.2,3 

HISTORY 

In 1938 Sir Thomas Lewis, and his fellow John Kellgren 
demonstrated that the injection of a saline solution into 
muscles led to pain being referred somewhere else.4–6 Kell-
gren would go on to chart zones of referred pain in neigh-
boring and distant tissue.7 In 1942, Dr. Janet Travell–a for-
mer cardiologist- ended up publishing her first paper with 
several colleagues, "Pain and Disability of the Shoulder and 
Arm: Treatment by Intramuscular Infiltration with Procaine 
Hydrochloride.8 She was treating herself from shoulder and 
arm pain by performing injections into the muscles.8 In 
1952, she would go on to identify the pain patterns of trig-
ger points in 32 skeletal muscles.8,9 Dr. Travell would go on 
to meet Dr. David Simons who was interested in the science 
behind referred pain. They ended up publishing Myofascial 
Pain and Dysfunction: The Trigger Point Manual in 1983. 
It was divided into two volumes. Volume I covered the up-
per extremities and Volume II covered the lower extremi-
ties. This was a guide that was useful for the diagnosis and 
location of trigger points.6 

Dry needling, or using a needle without an injected anes-
thetic, would come into play when Karel Lewitt’s article, 
“The Needle Effect In The Relief Of Myofascial Pain” came 
out in 1979. He demonstrated analgesic effects of painful 
spots which came from the needle alone. The immediate 
analgesia has been called the, “needle effect.”10 

Peter Baldry would go on in 2002 to distinguish between 
superficial vs deep dry needling. He found that 90 percent of 
his patients suffered from uncomplicated nociceptive pain 
from TPs.7 They could be treated with superficial dry 
needling which is safer and less painful to the patient when 
compared to deep dry needling. Deep dry needling should 
be reserved for those with more complicated nerve root pain 
with concomitant myofascial TP pain. 

Popularity and significant interest in dry needling didn’t 
grow until after the year 2000. In 2010, jurisdictions sought 
information from the Federation of State Boards of Physical 
Therapy (FSBPT) regarding the criterion for physical thera-
pists to be able to practice dry needling.11 In 2015, the FS-
BPT, APTA, and seven dry needling experts composed a task 
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Figure 2. The thin filiform needle in the guide tube at 
the site in preparation to be tapped into the epidural 
layer of the skin. 

force that set forth a final set of competencies for physical 
therapists for the safe and effective use of dry needling in 
clinical practice.11 

TECHNIQUE 

Adept palpation skills are used to identify a trigger point. 
A flat or pincer grip is utilized to identify the problematic 
area with the palpating hand. The needling hand places the 
needle and guide tube at the site (Figure 2). The needle is 
tapped into the epidural layer of the skin and the guide tube 
is discarded. The dominant hand is used to insert the nee-
dle perpendicular to the muscle superficially to the subcu-
taneous tissue, or deep into the muscle to penetrate the 
trigger point. This is known as superficial (SDN) , or deep 
dry needling (DDN/TrP-DN) respectively.3 The needle can 
be left in situ for a short period of time (up to 20 minutes) 
or pistoned in and out of the muscle, causing a twitch re-
sponse from the trigger point. During a pistoning tech-
nique, once the acetylcholine is depleted at the end plate, 
the twitching will stop and the needle is removed and dis-
carded appropriately in a sharps container. 

PHYSIOLOGIC EFFECTS 

With regards to Myofascial Pain Syndrome (MPS), Simons 
proposed the ‘Integrated Trigger Point’ hypothesis model.12 

It is thought that at the motor end plate excessive acetyl-
choline is released. Acetylcholinesterase is inhibited at the 
end plate which leads to increased motor plate activity.3 

The increased motor plate activity leads to a continual re-
lease of calcium ions(Ca +2).13 This may explain why a trig-
ger point is present. 

It’s also a possibility that trigger points may also develop 
from repetitive low load or moderate overuse.14 This is re-
ferred to as the “Cinderella hypothesis.”14,15 Henneman’s 
size principle states that smaller type I fibers are recruited 
first and de-recruited last. These “Cinderella” fibers are re-
cruited continuously due to the fact that the large motor 
fibers don’t have to work as hard.14,16 Due to the sustained 
muscular contractions, hypoxia may develop.14 This leads 

to a drop in pH. Low pH can trigger the release of inflamma-
tory mediators and neurotransmitters such as: calcitonin 
gene-related peptide (CGRP), prostaglandins(PG), sub-
stance P, 5-HT, and ATP among others.3 This can cause in-
creased nociceptive input to the spinal cord which can lead 
to peripheral and central sensitization.3 

Sometimes the introduction of the needle into the trig-
ger point with deep dry needling elicits a local twitch re-
sponse (LTR). It’s not well understood why this occurs. After 
the LTR it has been observed that there is a decrease in 
concentrations of CGRP, substance P, interlukins, and cy-
tokines.3 

Dry needling can also be used in cases of long-standing 
tendinopathy. The cause of tendinopathy is not completely 
understood. There are three main theories in which we 
think they may arise. The mechanical overload theory 
would suggest that the tendons are repetitively overloaded 
in a higher end of their physiologic range causing a mal-
adaptive response to the repetitive microtrauma. The vas-
cular theory suggests that tendinopathies arise because 
tendons generally have poor blood supply making them 
more susceptible to vascular compromise.17 Finally, the 
myofascial theory associates the maladaptive tendon 
process to taut, shortened, muscles providing an adverse 
traction force to the tendon attachment site or creating un-
necessary friction in the tendon sheath.18 

Treating tendinopathy with dry needling has been used 
for decades.19 Dry needling of a tendinopathy in theory in-
duces a microtrauma to the tendon causing a subsequent 
migration of inflammatory cells into the degenerative tissue 
as well as influx of satellite cells to promote collagen repair 
from the weaker type III collagen back to stronger type I 
collagen. This ultimately disrupts the chronic degenerative 
process and allows for healing of the affected tissue.19 

INDICATIONS AND CONTRAINDICATIONS 

Dry needling may be indicated for myofascial pain with 
the presence of trigger points.1 Trigger points may lead to 
impairments in body structure, pain, and functional lim-
itations.1 (Dry needling has been shown to be beneficial 
in addressing strains,20 osteoarthritis,21–23 and 
tendinopathies.24–26 

Dry needling is not recommended for children under the 
age of 12.1 There are several absolute and relative contra-
indications to dry needling which include but are not lim-
ited to: 

1. patients with needle phobia or unwillingness to try 
DN.1 

2. significant cognitive impairment and lack of under-
standing for DN parameters.1 

3. local or systemic infections.1 

4. localized edema1 

5. Vascular disease (i.e. Varicose veins)1 

6. During the 1st trimester of pregnancy 
7. patients with compromised immune systems1 
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Figure 3. Trigger point dry needling utilized in 
combination with electrical stimulation. 

OUTCOMES 

A systematic review and meta-analysis by Gattie et al16 

revealed that dry needling is more effective for reducing 
pain and improving pain pressure threshold with muscu-
loskeletal conditions, than sham treatment or no treatment 
at all.16 Benefits are short-term, and research methodology 
is low-quality to moderate-quality evidence (Figure 3).16 

Uygur et al.27 compared trigger point dry needling as 
a first line treatment to NSAIDs, topical creams, ice, and 
brace use. In their study they found that dry needling was 
equally as effective at 3 months and significantly more ef-
fective at 6 months. This is suggestive that dry needling 
combined with the appropriate rehabilitation program as 
the potential to be even more effective without the utiliza-
tion of injections or surgery. 

Dragoo et al.28 compared ultrasound guided PRP injec-
tions with dry needling to ultrasound and dry needling 
alone in patients that has failed prior conservative care. 
Failure was defined as symptoms persisting more than 6 
weeks after working with a physical therapist for 12 visits. 
The study was conducted as a prospective double-blind 
study. They found that exercise and PRP with dry needling 
was superior to dry needling and exercise alone. It is im-
portant to note that both groups showed statistically sig-
nificant improvement in VISA scores. The group with PRP 
showed greater improvement at 12 weeks but the difference 
in improvement between the groups disappeared after 26 
weeks. 

Bell et al.29 conducted a double-blind randomized con-
trolled trial evaluating the impact of autologous blood in-
jections in the treatment of mid-portion Achilles 
tendinopathy. All of the participants received peritendinous 
injections at one month intervals using a standardized pro-

tocol along with a 12 weeks series of monitored eccentric 
strengthening exercises. The treatment group received 3 
mL of autologous blood and the control group received 
needling only. The primary outcome measured was change 
in function and symptoms using the VISA-A questionnaire 
score. Secondary outcomes were patient reported percep-
tion of disability and readiness to return to sport. At 6 
months clear improvements in VISA-A score were noted 
in both groups. No difference was noted in secondary out-
comes and the authors concluded that there was no added 
benefit from the injection of autologous blood. 

A randomized controlled trial comparing ultrasound 
guided PRP to dry needling of the rotator cuff was con-
ducted on 30 participants with rotator cuff disease.30 The 
PRP treatment group received ultrasound guided PRP twice 
a week with a 4 week interval between them while the 
needling group just received needling during those ses-
sions. Both groups showed a significant improvement in 
the Shoulder Pain and Disability index. PRP provided more 
symptomatic relief at the six month follow up. No differ-
ence in range of motion improvement was noted between 
the groups. 

Lastly, in the Physical Therapy and Rehabilitation Jour-
nal, A RCT by Cotchett et. al24 looking at the effectiveness 
of dry needling vs sham needling for heel pain favored dry 
needling vs sham needling. Again, the duration of follow- 
up was short. Further research needs to be performed to 
look at the long-term effectiveness of dry needling. 

Strengthening and conditioning relative to the demands 
the athlete is placing on their body is essential component 
to successful athletic participation. The authors use dry 
needling in acute conditions when the athlete is in season 
and there is a need to get the athlete back as quickly and 
as safely as possible, with managed pain. Anecdotally the 
authors have seen quicker improvement in symptom reduc-
tion and function when dry needling is performed in con-
junction with the appropriate rehabilitation plan versus ex-
ercises alone or dry needling alone. The authors also utilize 
dry needling when an athlete presents with a chronic con-
dition that has failed to respond to prior conservative mea-
sures. 

Dry needling is a relatively new treatment modality used 
by physical therapists and other common musculoskeletal 
conditions seen in athletes. Dry needling is a safe, inexpen-
sive, and minimally invasive procedure that carries a low 
risk. Further studies are also warranted to study the effects 
of different dry needling protocols for muscular, tendon, 
and potentially ligament conditions. 
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