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Diagnostic High-frequency ultrasonography (22MHz)
imaging for identification and removal of a rayfish
stinger
Ultrassonografia de alta frequéncia (22MHz) na identificacdo e
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ABSTRACT
The presence of foreign bodies located on the skin, their size, constitution and precise loca-
tion are often not perceptible on dermatological clinical examination. Despite their benign
nature, the presence of foreign bodies in the skin is associated to high morbidity. High
frequency ultrasonography has been widely used in different areas of Dermatology. Tech-
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nological development and the introduction of devices offering high frequency and high
resolution makes this method useful in identifying and guiding the removal of foreign bodies
located in the skin. The authors describe a case where high frequency ultrasonography was
used to identify and remove a rayfish stinger.
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RESUMO
A presenga de corpos estranhos localizados na pele, sua dimensao, constituigio e exata localizagdo
muitas vezes ndo sdo perceptiveis ao exame clinico dermatolégico. Apesar de seu carater benigno, a
existéncia de corpos estranhos a pele provocam alta morbidade. A ultrassonografia de alta frequéncia
tem sido amplamente utilizada nas diferentes areas da Dermatologia. O avango tecnolégico com a in-
trodugdo de aparelhos de alta frequéncia e resolugdo torna esse método nitil na identificago e orientagdo
da remogdo de corpos estranhos localizados na pele. Apresentamos caso em que a ultrassonografia de
alta frequéncia foi utilizada na identificagdo e retirada de um ferrdo de arraia.
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Different methods of imaging based diagnosis, such as radiography,
computerized tomography (CT), magnetic resonance imaging (MRI) and
ultrasound are used to detect the presence of foreign bodies (FB) in the soft
parts of the body.! However, the FB’s constitution, size and depth at which it
is located can significantly influence the accuracy of the imaging method. In
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this way, it is crucial to choose the proper imaging technique for identify a FB.

Brazil has an extensive coastline, which is home to a diverse wildlife.
Bathing in the sea is a common habit, entailing that people are more sus-
ceptible to exposure to the aquatic fauna. The authors of the present article
describe a case in which high frequency ultrasound (HFUS) was used to diag-

This study was conducted at the . . . .
y nose a persistent skin disorder after trauma caused by a stingray, detecting the
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presence of a stinger, determining its exact location and shape, and serving as
a guide for a surgical removal procedure.

CASE REPORT
A 72 year-old Brazilian male patient, had swelling and complained
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of pain in the third left toe developed two months before, after having been
stung by a stingray on the dorsum of the left foot, and treated with topi-



Cutaneous US in stingray injury

cal antiseptic (Figure 1). The patient did not report anything
relevant regarding the medical or family history. The physical
examination revealed edema with limitation of motion of the
interphalangeal joint of the third left toe and pain on palpation.
No alteration in the integrity of the skin of the toe in question
could be observed (Figure 2).

Ultrasonography was performed with a linear transducer
using a 22MHz frequency at the location of the scar on the
dorsum of the foot and of the third left toe, showing no consid-
erable alterations.

The examination carried out in the plantar region of the
toe in question suggested the presence of an hyperechoic struc-

ture with elongated triangular shape, measuring 1.3 cm in its
greater length, with one of the sides showing a linear profile and
the other a serrated profile (Figure 3).

FIGURE 1: Dorsum of
the left foot after
trauma caused by
stingray

FIGURE 2: Third left
toe without loss of
continuity solution
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The patient underwent the removal of the FB (Figure 4)
through a small incision made in the plantar region with guid-
ance of the ultrasound examination, under local anesthesia. Sys-
temic antibiotic was administered (Cefadroxil, 500mg, 12/12
hours, for 7 days). The post-operative coursed without events.

DISCUSSION

Foreign body is any objetct originated outside the body.
‘When located in the soft parts of the body, it might have been
originated by trauma or piercing. Foreign bodies can be inert or
irritating to the body. If irritant, they are capable of promoting
inflammation, secondary infection, abscess formation in addition
to pain and discomfort. Therefore, identifying it is crucial.?

Symptoms related to accidents with stingrays can have
traumatic origin — resulting from the penetration of the stinger,
which has a serrated shape — or toxic origin — secondary to
the poison produced by glandular structures on its tail.® In the
present case, the patient did not have systemic manifestations

epiderme
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FIGURE 3: 22MHz HFUS. Hyperechogenic image with triangular shape, one
side with linear structure A, and the other with serrated structure B

FIGURE 4: Stingray’s stinger. Serrated aspect in detail seen using 22 MHz
HFUS
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suggestive of poisoning and only realized something was wrong
2 months after the accident with the stinger. Therefore, there
was not certainty about the presence of a FB in the foot, which
is the most commonly affected site by this type of accident,
according to the literature. The penetration of the stinger oc-
curred in the dorsum of the left foot, and the symptoms were
felt in the ventral face of the third left toe.

Different diagnostic imaging methods are used to iden-
tify the presence of FB — which, depending on their nature, can
be radiopaque or radiolucent — in soft tissues. Magnetic reso-
nance imaging appears to be the less indicated technique, since
most of the FBs have materials with low signal to that kind of
technology, entailing that they might be mistaken with calcifi-
cations, and scars or tendons. Moreover, metallic materials can
move due to the strong magnetic field.* A study comparing the
effectiveness of CT and ultrasonography (USG) for identifying
FBs composed by different materials have shown that USG has
the best accuracy with radiolucent materials and when they are
located on the skin’s surface. >3

Ultrasonography is a painless and non-radioactive imag-
ing based diagnostic method which is based on the reflection of
sound waves through the tissues. According to the anatomical
structure, vascularization and density, the ultrasonic waves are
reflected back to the transducer, which translates them into a
scale of gray that can be observed on a monitor. The higher the
frequency of the waves emitted by the transducer, the greater
the spatial resolution and resulting visualization of structures
close to it. The introduction of transducers with frequencies
higher than 15 MHz gave rise to the high frequency ultrasound
(HFUS). The shorter wavelength obtained with this frequen-
cy allowed better evaluation of superficial structures, meaning
their use in dermatological disorders significantly increased.®

Devices with frequencies higher than 15MHz allow
the analysis of the skin and its appendages, as they are capable
of distinguishing the cutaneous layers and structures. Never-
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theless, devices with frequencies higher than 20 MHz offer the
best resolution for studying superficial structures.® In this manner,
HFUS allows a better visualization of the FB located in soft parts,
yielding information that is useful for their removal (e.g. as exact
location, shape and composition) and providing a detailed analysis
of the tissue and adjacent structures.

Ultrasonographically, most of the FBs are seen as hypere-
chogenic structures with a posterior acoustic shadow. Depending
on the duration of its permanence in the tissue, it is possible to
observe the presence of a hypoechoic area around the FB, that
can possibly correspond to edema, abscess or granulation tissue.’
Foreign bodies made of wood are initially hyperechogenic, how-
ever can lose their echogenicity over time. * Stones arise as hyper-
echogenic areas with the presence of posterior acoustic shadow,
while metals and glasses are hyperechoic and present, as an arti-
fact, reverberation. ? Foreign bodies that are rich in calcium, as in
the case described in the present article, are hyperechogenic.

Ultrasonography allows three-dimensional access (lon-
gitudinal axis X transversal axis x depth) to the FB in addition

> enabling

to being an examination carried out in real time,
the acquisition of anatomical knowledge of the affected area
and exact location of the FB, allowing the surgeon to precisely
remove it, minimizing the damage to vital structures, such as
nerves and vessels.

The sensitivity to and specificity of HFUS are limitations
of the method, and just like as those of other imaging based diag-
nostic methods, depend on several factors, such as the FB’s com-
position, size and location, the transducer’s frequency, the image’s
resolution and the examiner’s experience.

The authors of the present article conclude that, despite
the limitations described, HFUS is a useful method in the screen-
ing of FBs located on the surface of the human body, allowing
detection and acquisition of knowledge related to their composi-
tion and exact location. This analysis provides important parame-
ters to guide the surgical approach. e
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