
CLINICAL REPORT

Ultrasound Imaging of Embedded Shrapnel

Facilitates Diagnosis and Management of

Myofascial Pain Syndrome

Hariharan Shankar, MBBS*; Craig Cummings, MD†

*Department of Anesthesiology, Clement Zablocki VA Medical Center & Medical College of
Wisconsin, Milwaukee, Wisconsin; †Department of Anesthesiology, Medical College of

Wisconsin, Milwaukee, Wisconsin, U.S.A.

& Abstract: Trigger points can result from a variety of

inciting events including muscle overuse, trauma, mechanical

overload, and psychological stress. When the myofascial

trigger points occur in cervical musculature, they have been

known to cause headaches. Ultrasound imaging is being

increasingly used for the diagnosis and interventional man-

agement of various painful conditions.

A veteran was referred to the pain clinic for management

of his severe headache following a gunshot wound to the

neck with shrapnel embedded in the neckmuscles a few years

prior to presentation. He had no other comorbid conditions.

Physical examination revealed a taut band in the neck. An

ultrasound imaging of the neck over the taut band revealed

the deformed shrapnel located within the levator scapulae

muscle along with an associated trigger point in the same

muscle. Ultrasound guided trigger point injection, followed

by physical therapy resolved his symptoms.

This is a unique report of embedded shrapnel and coexis-

ting myofascial pain syndrome revealed by ultrasound imag-

ing. The association between shrapnel and myofascial pain

syndrome requires further investigation. &
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INTRODUCTION

Features of myofascial pain syndrome include taut

bands, tenderness to palpation and trigger points having

a nondermatomal referred pain with pressure.1 Trigger

points can result from a variety of inciting events

including muscle overuse, trauma, mechanical overload,

and even psychological stress.1 When the myofascial

trigger points occur on the cervical musculature, they

have been known to cause headaches.1 Until recently,

myofascial pain syndrome has been essentially a clinical

diagnosis. Ultrasound imaging is being increasingly used

for guidance in the treatment of various painful condi-

tions.2 In addition, it has an established role in the

diagnosis of various pathologies. The following is a

report of cervicogenic headache associated with shrap-

nel that resolved following ultrasound-guided trigger

point injections.

CASE DESCRIPTION

A 30-year-old, highly decorated, veteran was referred to

the pain clinic for management of his headache. In 2005,

the patient sustained a gunshot wound that entered

through his left shoulder area and lodged in his neck

approximately 4 centimeters anterolateral to his 4th
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cervical vertebral body. Since the injury, the patient had

been experiencing severe headaches on a daily basis. The

headache was described as originating over the upper

back, radiating to the base of his left ear, before diffusing

across the left side of his scalp. He described the pain as

a fleeting “excruciating, burning pain”, almost as if his

“skin and soft tissues were on fire.” This was the worst

pain he had ever felt in his life. This brief intense pain

was followed by a dull, throbbing headache for the

remainder of the day. His past medical history was

unremarkable, except for multiple similar shrapnel

wounds. Physical examination was also unremarkable,

except for a taut band and trigger point in the neck.

Pressure to the taut band reproduced his typical severe

headache.

As he had a shrapnel in his neck, we wanted to rule

out shrapnel-associated cyst or bursa. Ultrasound imag-

ing was performed using a linear array transducer at a

frequency of 12 MHz, a frame rate of 14 Hz and with

the acoustic output at 100% (model 12L-RS Linear

Array Transducer of LOGIQ e BT08 US machine, GE

medical systems, 9900, W. Innovation Drive, RP-2139,

Wauwatosa, WI-53226-4856). A scout scan was per-

formed to locate the area of the shrapnel. Ultrasound

imaging of the neck over the taut band revealed a

hyperechoic linear area with an acoustic shadow

beneath it within the left levator scapulae muscle, as

would be expected with any metallic object (Figure 1).

Once the location and muscle was identified, longitudi-

nal and axial views of the muscle were obtained. Besides

the shrapnel, there was another hyperechoic area

slightly superior and lateral to it, corresponding to the

palpable taut band on physical examination (Figure 2).

This was similar to the ultrasound appearance of trigger

points reported earlier.3 With the muscle in a transverse

(axial) view using ultrasound imaging guidance, a 25G

needle was inserted into this myofascial trigger point

using an out of plane approach and a local twitch

response was observed. Following the localization,

1 mL 1% lidocaine was injected, under real-time

ultrasound guidance, into the myofascial trigger point

resulting in immediate relief of the patient’s dull,

throbbing headache. At follow-up, 1 month after the

initial injection, the patient reported a decrease in the

frequency and intensity of his headaches for approxi-

mately 2 weeks following the trigger point injection. He

received a subsequent trigger point injection with

concurrent physical therapy that completely relieved

his headache. He has since been continuing home

exercise with sustained pain relief.

DISCUSSION

Ultrasonography is ideal for musculoskeletal imaging

due to its lack of radiation, portability, and real-time

dynamic imaging.2 Traditionally, myofascial trigger

points have been identified by a palpable taut band

with tenderness to palpation and radiation of pain in a

referral pattern (trigger point). One of the earliest

reports using ultrasound imaging for the identification

of trigger points had described the visualization of a

hyperechoic area similar to our patient.3 After almost a

decade, Sikdar et al. reported that on two-dimensional

grayscale ultrasound imaging, myofascial trigger points

Figure 1. Transverse sonographic view of shrapnel in the levator
scapulae muscle with an acoustic shadow.
SCM: Sternocleidomastoid muscle

Figure 2. Longitudinal sonographic view of deformed shrapnel
and trigger point in the levator scapulae muscle.
TP: Trigger point
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“appeared as elliptically shaped focal areas of hypoech-

ogenicity” that corresponded with the location of

palpable trigger points.4 In addition, they demonstrated

increased vascularity in trigger points using Doppler

imaging and reduced vibration resistance amplitude on

vibration sonoelastography. Although Doppler imaging

may be applicable in clinical practice, sonoelastography

may not lend itself to everyday practice.4 More recently,

hyperechogenic areas corresponding with trigger points

have also been described.5 According to this report, this

area of hyperechogenicity, when examined under three-

dimensional imaging, revealed aberrancies in the orga-

nization of the fascicles at the point of the taut bands,

unlike the linear fascicular pattern seen in normal

muscles.5 Hyperechogenic areas during ultrasound

imaging are seen whenever the tissue has a high

absorption coefficient, as in bone. In addition, muscle

fascicles also appear hyperechogenic. Of note, atrophic

muscle is very hyperechoic.6 The angle of insonation

may also be one of the reasons for this apparent

difference in echogenicity among various studies, as at

some angles, the reflected waves may not reach the

transducer. In addition, as hyperechogenic areas are

seen secondary to the greater reflection of the ultrasound

waves, any area of hyperechogenicity can also create

hypoechoic areas beneath it, as there is a decrease in the

amount of ultrasound waves traversing further in from

that area. This could potentially explain the reasons for

the occurrence of hyperechoic and hypoechoic areas

near a trigger point. This dispute in echogenicity,

potentially, may only be resolved when a twitch

response is also visualized during ultrasound imaging

as was seen in this report. Further larger studies may

provide clarification and address the validation of

echogenic features of trigger points with ultrasound by

blinding and randomization to eliminate bias. Shrapnel

being a metallic object is hyperechoic and creates an

acoustic shadow beneath it on ultrasound imaging.

Myofascial pain syndrome poses both diagnostic and

treatment challenges due to their subjective nature and

reliance on clinical examination for their diagnosis.

Until recently, there were no imaging modalities that

allowed objective visualization of myofascial trigger

points.1 Earlier reports had described a number of

specific referred pain patterns arising from myofascial

trigger points in the cervical musculature. This included

the classic “fish hook” pattern of referred pain elicited

by pressure on trigger points, assumed to be within the

upper trapezius muscle, and very similar to the referred

pain pattern described by our patient.1

Shrapnel injuries are usually managed conservatively

without surgical removal.7 Lead, depleted uranium, and

tungsten alloy have been used in the manufacture of

ammunitions. Civilian gunshot wounds with retained

fragments have the potential to cause lead toxicity.8

Lead toxicity is more likely when the fragments are in

proximity to joints.9 In addition, formation of cysts and

abscesses has also been reported with embedded shrap-

nel.10 Implanted depleted uranium causes elevated levels

of oncogenes involved in tumorigenesis and has tumor-

igenic potential.11,12 The poor penetration of alpha

particles and the very little gamma radiation from

depleted uranium decrease its health effects. More

recently, a longitudinal follow-up, over 18 years, of

army personnel who had retained shrapnel containing

depleted uranium, did not reveal any renal or osseous

damage, except for increased urinary concentration of

uranium.13 Concerns about the health effects of depleted

uranium and lead found in ammunitions prompted a

switch to tungsten alloy in many countries. Tungsten

alloy, (91% tungsten, 6% nickel, and 3% cobalt), when

embedded in animal tissue, has been shown to cause

rhabdomyosarcoma.14 Tungsten alloy releases reactive

oxygen species which could potentially damage DNA.15

On the basis of our limited search, there are no reports

of shrapnel-associated myofascial pain syndrome.

Although causation cannot be established based on

one report, the onset of headache, chronologically,

followed the shrapnel injury. It could be postulated that

shrapnel could have altered the muscle milieu, leading to

the onset of myofascial pain syndrome. It is intriguing

that our patient had multiple shrapnel in various

muscles without any features of myofascial pain syn-

drome in other muscle groups.

This is a unique report of a serendipitous association

between myofascial pain syndrome and embedded

shrapnel identified by ultrasonography. Larger studies

are required to establish the causation of myofascial

pain syndrome by embedded shrapnel.
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