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Background: Myofascial pain is defined as pain that originates from myofascial trigger points
in skeletal muscle. It is prevalent in regional musculoskeletal pain syndromes, either alone or in
combination with other pain generators. The myofascial pain syndrome is one of the largest
groups of under diagnosed and under treated medical problems encountered in clinical practice.
Trigger points are commonly seen in patients with myofascial pain which is responsible for local-
ized pain in the affected muscles as well as referred pain patterns. Correct needle placementin a
myofascial trigger point is vital to prevent complications and improve efficacy of the trigger point
injection to help reduce or relieve myofascial pain. In obese patients, these injections may not
reach the target tissue. In the cervicothoracic spine, a misguided or misplaced injection can result
in a pneumothorax. Here, we describe an ultrasound-guided trigger point injection technique
to avoid this potential pitfall. Office based ultrasound-guided injection techniques for musculo-
skeletal disorders have been described in the literature with regard to tendon, bursa, cystic, and
joint pathologies. For the interventionalist, utilizing ultrasound yields multiple advantages tech-
nically and practically, including observation of needle placement in real-time, ability to perform
dynamic studies, the possibility of diagnosing musculoskeletal pathologies, avoidance of radia-
tion exposure, reduced overall cost, and portability of equipment within the office setting. To our
knowledge, the use of ultrasound guidance in performing trigger point injection in the cervico-
thoracic area, particularly in obese patients, has not been previously reported.

Methods: A palpable trigger point in the cervicothoracic musculature was localized and marked
by indenting the skin with the tip of a plastic needle cover. The skin was then sterile prepped.
Then, using an ultrasound machine with sterile coupling gel and a sterile latex free transduc-
er cover, the musculature in the cervicothoracic spine where the palpable trigger point was de-
tected was visualized. Then utilizing direct live ultrasound guidance, a 25-gauge 1.5 inch needle
connected to a 3 mL syringe was placed into the muscle at the exact location of the presumed
trigger point. This guidance helps confirm needle placement in muscle tissue and not in an adi-
pose tissue or any other non-musculature structure.

Results: The technique is simple to be performed by a pain management specialist who has ul-
trasound system training.

Conclusion: Ultrasound-guided trigger point injections may help confirm proper needle place-
ment within the cervicothoracic musculature. The use of ultrasound-guided trigger point injec-
tions in the cervicothoracic musculature may also reduce the potential for a pneumothorax by
an improperly placed injection.
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yofascial pain syndrome is one of many
painful conditions of the musculoskeletal
system. It constitutes some of the most
important chronic problems encountered in a clinical
practice (1). Myofascial pain is defined as pain that
originates from myofascial trigger points in skeletal
muscle. It is prevalent in regional musculoskeletal
pain syndromes, either alone or in combination with
other pain generators. The myofascial pain syndrome
is one of the largest group of under-diagnosed and
under-treated medical problems encountered in
clinical practice. An appropriate evaluation and
management of myofascial pain is an important part
of musculoskeletal rehabilitation of regional axial and
limb pain syndromes (2). A myofascial trigger point
is a hyperirritable spot, usually within a taut band of
skeletal muscle, which is painful on compression and
can give rise to characteristic referred pain, motor
dysfunction, and autonomic phenomena (1,3). Trigger
points have been proven causes of myofascial pain
that are responsible for neck and back pain. Trigger
points can be activated with local pressure or stretch
of the tissue. They can also cause referred pain in a
specific dermatomal and myotomal pattern. Trigger
points may be relieved through noninvasive measures,
such as spray and stretch, transcutaneous electrical
stimulation, physical therapy, and massage. Invasive
treatments for myofascial trigger points include
injections with local anesthetics, corticosteroids or
botulism toxin, or dry needling (1-6). Precise injections
into the trigger points are vital in helping deactivate
them.

Trigger points are usually palpated during physi-
cal examination before injecting them. It is very hard,
and sometimes impossible, to palpate trigger points in
the obese patients. At times, in these patients it is dif-
ficult to know if the needle is properly placed within
the muscle tissue. This can perhaps lead to an increase
in complications in these patients when performing
trigger point injections in the posterolateral neck and
thoracic spine musculature such as injection into the
adipose tissue or pneumothorax.

A Medline/EMBASE review of literature did not
reveal a description of this technique. Thus, this paper
is the first to describe this new and previously unre-
ported technique of trigger point injection utilizing
ultrasound guidance in the cervicothoracic muscula-
ture. This report was approved by the institutional re-
view board at the authors’ institution.

MEeTHODS

After marking the trigger point injection site by
indenting the skin with a plastic needle cover, the skin
over that area is prepared by applying betadine and
then alcohol. Then using an ultrasound system (Son-
osite MicroMaxx compact ultrasound system [Fig. 1])
with sterile coupling gel and a sterile latex-free trans-
ducer cover, the musculature in the cervicothoracic
spine where the palpable trigger point is detected
was visualized. The region was scanned using at 13-
6 MHz 38 mm broadband linear array transducer. On
ultrasound the skin appears hyperechoic, the adipose
tissue is a mixed echogenicity and the muscle has a
hyperechoic marbled appearance. Utilizing direct live
ultrasound guidance a 25-gauge 1.5-inch needle con-
nected to a 3 mL syringe is placed into the muscle at
the exact location of the presumed trigger point lon-
gitudinal to the transducer. When in the color mode
the injectate can be clearly visualized (Fig. 2).

The needle is seen to pass through the skin and
adipose tissue and into the muscle. Needle placement
in the specific muscle to be injected can be confirmed
by asking the patient to activate that particular mus-
cle while observing the musculature under ultrasound.
Once the proper localization is achieved, the injection
with or without an injectate can be performed. If an
injectate with particulate corticosteroid is utilized it
appears hyperechoic, while saline and anesthetics
appear anechoic on ultrasound. At completion the
needle is removed. Pressure is applied at the injection
site to ensure proper homeostasis. A bandage can be
applied.

Discussion

Trigger point injections have been proven to be
useful to relieve myofascial pain in patients suffering
from neck and low back pain (4-13). There are 2 pos-
sible problems when performing trigger point injec-
tions in obese patients. First, in such patients, it is diffi-
cult at times to determine whether the needle tip is in
the muscle or in the adipose tissue. If the needle is not
in the muscle, the injection will not relieve any pain
and symptoms related to a trigger point. Secondly,
trigger point injections in cervical and thoracic spine
in all patients can be associated with the possibility of
a pneumothorax (14-17). Electromyographic guidance
has been recommended during a Botulinum toxin
A injection for the treatment of muscle spasticity in
post-stroke patients, cerebral palsy, and dystonia for
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Fig. 2. 1.5-inch 25-gauge needle connected to 3 mL syringe is placed into the thoracic musculature utilizing

continuous ultrasound guidance. The injectate can be seen spreading in the muscular tissue as seen in the
color mode setting.
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precise localization of a specific muscle as well as the
motor point in that muscle by observing MUAPs and
end-plate potentials before injecting (18-27). Botwin
and Patel (28) described a similar technique with elec-
tromyographic guidance that can be useful when per-
forming trigger point injection in the cervicothoracic
regions in obese patients; however, the actual needle
location cannot be visualized with this technique. A
closed claims study found that trigger point injections
are the second most common cause of pneumotho-
rax ranking behind intercostal nerve blocks in 21% of
cases (29). Trigger point injections can also be inadver-
tently placed intrathecally (17).

Ultrasonography has gathered momentum for
widespread application in musculoskeletal medicine.
Adler and Sofka (30) have demonstrated the role of
musculoskeletal ultrasound in office-based percuta-
neous injections evaluating and treating disorders of
joints, tendons, bursae, cystic pathologies, as well as
injection of neuromas. Diagnostically, the utility of
ultrasound may potentially be extended to include
assessment of chronicity in sports-related injury (31).
Smith et al (32) and Huerto et al (33) recently outlined
a technique for ultrasound-guided injection of the
piriformis muscle which could also be performed with
additional motor stimulation for real-time reproduc-
tion of symptoms in patients with piriformis syndrome.
Deep intraarticular injections, previously thought to
require fluoroscopic guidance, have been successful-
ly targeted using sonography (34). Aforementioned
studies have all shown consistency when ultrasound-
guided techniques were compared with conventional
methods for procedures.

There are several technical considerations in per-
forming ultrasound-guided injections. First, the addi-
tion of image guidance will likely result in increased
time taken to perform office procedures. As well, the

office setting must allow for enough space to comfort-
ably manipulate the equipment and position the pa-
tient, taking into account any special physical limita-
tions that the patient may have. The cost of ultrasound
machines varies, however, this is still a consideration in
most practice settings and is noted. Lastly, there are
some limitations for the single operator stemming
from the simultaneous use of image-guidance and
performance of the injection, which may become less
significant as the practitioner gains a comfort level
with continued use of this equipment.

Clinical studies need to be done to evaluate the
effectiveness of this technique compared with the con-
ventional technique of trigger point injection without
ultrasound guidance.

ConcLuUSsION

An ultrasound-guided trigger point injection tech-
nique helps confirm accurate needle placement in the
cervicothoracic musculature. This could help to avoid
injection into adipose tissue which may minimize the
injection’s effectiveness. The ultrasound guidance also
could help to avoid the potential complication of a
pneumothorax or inadvertent intrathecal injection.
Thus, the use of ultrasund guidance may increase the
efficacy of trigger point injections to reduce or re-
lieve myofascial pain while reducing the possibility of
complications.

MebicaL EQuiPMENT

MicroMaxx ultrasound system (SonoSite, Inc.
Bothell, WA, USA)

Aquasonic 100 ultrasound transmission gel, water
soluble (Parker Laboratories, Inc., Fairfield, NJ, USA)

CIV-Flex Sterile Transducer Cover (CIVCO, Kalona,
IA, USA)
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