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In the emergency and trauma settings, diagnostic imag-
ing has become an integral part of the trauma resusci-

tation process. A recent study of undergraduate college
students found that 23% of students had tattoos and
51% had body piercings of their face, torso, abdomen,
or genitalia.1 As body piercing and tattooing are cer-
tainly on the rise, the medical implications of these
body modifications are becoming more and more
evident.2Y4 However, when it comes to diagnostic imag-
ing and body jewelry, the motto of Bwhen in doubtI just
take it out[ is not always practical, reasonable, or even
possible. This article will illustrate some of the contro-
versies and medical realities of body modifications and
emergency imaging.

h REVIEW OF THE LITERATURE: TATTOOS/
BODY PIERCING AND DIAGNOSTIC IMAGING
What really happens when patients with tattoos and/or
piercings undergo diagnostic imaging? Many healthcare

providers fear that jewelry will fly across the room dur-
ing a magnetic resonance (MR) scan and the imaging
artifact from jewelry or tattoos will make computed
tomography/MR studies unreadable.5Y10 However, the
experiences of the authors and a review of the literature
show that this is not accurate. Most published articles
that address MR and piercings focus not on the poten-
tial artifact but on the safety of performing the proce-
dure. Higher-quality body jewelry containing LVM 316
or 316L stainless steel, titanium, or niobium has been
found to be safe even if worn during an MR examina-
tion.5,10 Testing the jewelry before entering the MR
suite with a handheld magnet, although not fail-safe,
has been suggested as a rapid screen to determine
ferromagnetism.5Y10

h COMPUTED TOMOGRAPHY/MRI STUDIES
AND BODY ART
There are many more published studies concerning
computed tomography/MR studies and tattoos. Again,
the concerns are artifact and patient safety. Even if a
tattoo has been removed with lasers before the test,
artifact can still be present and potentially confusing.11

However, the larger concern is for patient safety.11Y19

Especially with older/larger tattoos, but also with
recently placed ones, during the MR procedure, some
inks that include small quantities of ferrous materials
can potentially cause a visible burn to the patient.19Y21

However, there have been only 5 documented cases of
this occurrence.20Y24

Many pre-MR questionnaires ask specifically about
tattoos and piercings, and if they are present, simply
remind the patient to inform the technician immediately
if an area feels warm at any point during the procedure.
Taking that idea one step further, some authors have
advocated placing a cold pack on the tattoo during
the procedure as a precaution with positive past expe-
riences.10,23,25 With the introduction of permanent
cosmetics, especially on the facial areas, the MR
imagingYinduced heating of ink has been noticed
as well. However, much as with the tattoo cases,
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there are less than 10 cases in the literature with
permanent cosmetics who experienced warm sensa-
tions during the procedure, and none suffered a
burn of any sort.10,12Y14,16,17,19,26Y28

h PLAIN FILMS AND BODY ART
If the radiologist and technicians are aware of the pierc-
ings and/or tattoos, they are generally able to alter
the techniques to maximize the image quality and
avoid potentially confusing findings. Specifically, the
literature indicates that cervical spine odontoid views
can be obscured by tongue jewelry, and chest radio-
graphs can be confusing due to nipple jewelryAQ3 (Koenig
1998).29,30 However, in the experience of coauthor
Dr Christopher Straus, this has not been the case, espe-
cially if the technicians are aware of the jewelry before
obtaining the radiographs. Obscuring of the injury
might occur if the piercing is directly over the fracture,
and only one view is obtained (ie, lip jewelry and man-
dible fractures), but with multiple views, the chances of
this are greatly decreased (Koenig 1998).29Y31 If images
of acceptable quality are not obtained (ie, for clearance
of cervical spines), the jewelry should be removed for
patient safety.

h ULTRASONOGRAPHY AND BODY ART
In theory, tattoos should not be an issue for ultrasono-
graphy. However, as sound waves cannot be trans-
mitted through jewelry, when ultrasonography is
being performed, simply not placing the transducer
directly on the jewelry should allow for adequate imag-
ing. In the literature, there is only one case describing
the ultrasonographic findings of a patient presenting
with a hypoechoic lesion after attempting self-body
piercing several weeks prior.32

h IMAGING EXPERIENCES
The ongoing findings of diagnostic imaging with
pierced patients are quite surprising. In the past experi-
ences of the surgical and radiology coauthors, the
amount of artifact from body jewelry is highly variable
and dependent on the location and size of the jewelry.
Significant distortion of the nose and mouth has been
found on trauma scans in patients with common oral/
nasal jewelry; however, the brain and spinal cord were
able to be adequately visualized without removal of the
jewelry sometimes. Abdominal images can be diagnostic
throughout as well, with only a minimal loss of the
subcutaneous fat from the jewelry (Figure 1). However,
much as with conventional radiographs, the amount of
distortion is unpredictable, and jewelry may need to be
removed for imaging if adequate visualization of struc-
tures is not possible.5,8,9,25,30,33 The time/financial
expenses of repeat scans, when coupled with the signif-

icant amounts of radiation exposure and scan interpre-
tation concerns, lead some of our surgical coauthors to
recommend removal of all body jewelry that is near the
imaged areas.34

h REMOVAL
If removal is being considered, the following questions
should be considered:
1. Why is the jewelry being removed? If it is not in the

way of what is to be imaged and it is not ferromag-
netic, there is probably no reason to remove it.8,9

2. Is the patient willing to have the jewelry removed? If
they are not willing to have it removed, it is most
likely due to concerns as to the piercing not being
fully healed and piercing tract closure. Healing
times can range from several weeks to several
months, and there is no hard and fast rule as to
how long piercing tracts stay open postYjewelry
removal.8,35,36 In the experience of the surgical co-
authors, especially with fully healed piercings, tract
closure is very unlikely during the short time that
imaging is being performed. However, the Associa-
tion of Professional Piercers reminds us that Beven
healed piercings can shrink or close in minutes after
having been there for years.^37

3. Do you know how to remove the jewelry? A study of
Emergency Department physicians showed that only
6 of 28 were able to remove the most common types
of body jewelry.38 If not removed properly, injury to
the patient, especially bleeding and local tissue
trauma, can occur. Removal without the proper
tools is possible but, as with any procedure, much

Figure 1.D AQ4iagnostic imaging with body jewelry in situ.
Photographs courtesy of Dr Christopher Straus.
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more difficult. Having nonserrated hemostats, gauze,
and ring opening pliers is recommended for proper,
safe, and rapid removal.30,33,39 The proper equip-
ment is essential, but so is training as to removal
techniques. If the patients are awake and able/willing
to remove the jewelry, asking them to remove it can
be the easiest removal technique.25,39 However, with
some of the larger gauge or intricate jewelry, removal
without a professional piercer’s assistance can be not
only very time consuming but also nearly impossible
(J. Weber, personal communication, August 16,
2006).40 With an increasing number of patients pre-
senting with complex body piercings, emergency
departments may soon f ind the idea of a
Bprofessional piercer^ on call to become a reality,
but the key is to find a local professional piercer
before the emergency need arises.40 The Association
of Professional Piercers (http://www.safepiercing.org)
is an excellent resource for learning what constitutes
a professional piercer and where and how to find
one.41,42 Lastly, if the jewelry is removed, is it pos-
sible to insert a retainer of some sort to maintain
piercing tract patency? The use of epidural catheters,
sutures, or simply an intravenous catheter, all have
been described in the literature. The most important
step in removing jewelry and maintaining the piercing
tract patency is never to completely remove the jew-
elry and then try to place the retainer. In the emer-
gency room/trauma arenas, using a sterile intravenous
catheter to carefully push the jewelry out allows the
intravenous catheter to thread into the piercing tract
tunnel. This technique is quick, easy to perform, and
nonferromagnetic and does not induce artifact for
trauma diagnostic imaging.2,43,44

h PEDIATRIC CONSIDERATIONS
Body piercing and tattooing is not only for adults. Sev-
eral studies detail the rise of these practices in the pre-
adolescent and teenage population as well.1Y4,45,46

Although rare when in context of the number of pierc-
ings performed per year, complications postpiercing
and tattooing do occur. Although most documented
complications are local in nature (irritation/infections),
there have been cases of life-threatening endocarditis,
septic shock, and tetanus.33,41,47,48 Whether done for
financial or parental restrictive reasons, self-piercing
brings additional risks and can result in additional med-
ical issues as well.45,49 In the dentistry literature, several
articles detail the complications of oral/tongue piercings
such as dental fractures and damage to the gingival
tissue.50Y52 Parents and patients of young patients
with body art need to be aware not only of the potential
complications but also of suggested aftercare techniques
and healing times. This is crucial, especially with carti-

lage (ear) piercings and navel piercings, as healing times
can be as long as 9 months or longer until the tissue is
completely healed. Unless proper and ongoing aftercare
is performed, the risk of complications is increased sig-
nificantly (APP aftercare).36,53 AQ5

In summary, although adverse events such as burns
from tattoos/MR imagings and artifact from body jew-
elry have been described, they are, in comparison with
the amounts of imaging studies that are done, exceed-
ingly rare. As with any procedure, screening and patient
safety are paramount, but with a knowledge of the
research and an open mind, many emergency diagnostic
imaging procedures can be very safely performed
despite the presence of tattoos and without removing
body jewelry.
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