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Ultrasound-Guided Percutaneous Removal of Foreign
Body Using Hydrodissection and Serial Dilators

Sung Moon Lee, M.D., Ph.D.*, and Chul-Hyun Cho, M.D., Ph.D.

Departments of Orthopaedic Surgery, *Radiology, School of Medicine, Keimyung University, Daegu, Korea

High-resolution ultrasound of the painful, swollen left heel of a 54-year-old man, who reported that his symptoms had lasted 4 months,
showed retention of a wooden foreign body in the heel. After administering local anesthesia and making a 5-mm skin incision, we
performed hydrodissection of the foreign body from the adjacent soft tissue under real-time ultrasound guidance, using a 1% lidocaine
solution. Then, we introduced an 18-gauge spinal needle and inserted a guide-wire through the needle. After we removed the needle, we
introduced serial dilators in sizes ranging from 7 French to 12 French along the guide-wire to create a tract for mosquito forceps. Then, we
introduced the mosquito forceps and removed the wooden foreign body. Ultrasound-guided percutaneous removal of foreign bodies is quick
and safe. We believe that hydrodissection makes removal easier and that use of serial dilators minimizes soft-tissue injury and makes it
easier to introduce mosquito forceps.
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Foreign bodies retained in soft tissue represent a common trouble— their removal.

some problem for physicians because they are easy to misdiagnose.

Plain radiographs have been used to identify radiopaque foreign C ASE REPORT

bodies, and fluoroscopy has been used for guidance during surgical

removal.” When the foreign body is not radiopaque, however, as, A 54-year-old man was referred to our hospital with a history of
for example, a wooden object or a thorn, it may remain undetected pain and swelling in his left foot. About 4 months earlier, he sus—
even after exploration. High—resolution, real-time ultrasound has
proved to be both sensitive and specific when used to detect and
remove radiolucent foreign bodies. Recent reports have demon-—
strated the usefulness of ultrasound in the detection, preoperative
localization, and confirmation of surgical retrieval of radiolucent
foreign bodies in the extremities.” Several authors have reported
that ultrasound-guided removal is a good alternative to surgery.**”
However, there are few reports of useful methods or techniques for
such removal. Therefore, we present here a useful technique for
ultrasound—guided removal of foreign bodies using hydrodissection
of the problematic objects and serial dilators for creating a tract for
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Figure 2. Longitudinal (A) and transverse (B) ultrasound scan images show a linear hyperechoic foreign body (arrowheads) with underlying acoustic
shadowing within the abductor hallucis muscle (abh). (C) Color Doppler scan shows increased vascularity of the abductor hallucis muscle contained
foreign body (arrowheads).

Figure 3. Longitudinal scan images show hydrodissection using 18-gauge spinal needle (white arrows) with 1% lidocaine solution deep to (A, B) and
superficial to (C, D) the foreign body (arrowheads) to make easier removal.
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tained a stab injury from a rusted nail in a construction area and had

the nail removed from his foot immediately. He visited a local clinic
and was given oral antibiotics to take for 2 weeks. The puncture
wound healed, but his symptoms persisted. On physical examina—
tion, diffuse erythematous swelling and marked tenderness over the
medial aspect of his left heel was observed.

Plain radiographs revealed diffuse soft tissue swelling around heel
area. No destructive bony lesion or foreign body was identified (Fig.
1). Ultrasound examination (ATL HDI 5000, Philips Medical Sys—
tems, Bothell, WA, USA) with a real-time, high—resolution linear
transducer (7-15 MHz) revealed a linear hyperechoic structure with
underlying acoustic shadowing within the abductor hallucis muscle
9 mm in length and 2.5 mm in diameter. We believed the foreign
body to be made of wood. The depth of the foreign body from the
skin was 1.5 cm (Fig. 2).

We made plans for ultrasound—guided percutaneous removal of
the foreign body. After sterile skin preparation, local anesthesia with
1% lidocaine solution was administered. Using ultrasound guidance,
we made a 5-mm skin incision at the site where the long axis of a
23-gauge needle and the foreign body were parallel as possible as.
To make removal of the foreign body easier, we used hydrodissec—

tion from the adjacent soft tissue using a 1% lidocaine solution (Fig.

Figure 4. (A) Instruments used to create a tract for introducing mosquito
forceps using dilators: mosquito forceps, 18-gauge spinal needle, guide-
wire, dilators. (B) After hydrodissection, an 18-gauge spinal needle was
introduced and a guide-wire was inserted through it. (C) After removal
of the spinal needle, serial dilators, from 7 French to 12 French, were
introduced along the guide-wire to create a tract for the introduction of
mosquito forceps, which minimized further soft-tissue injury.

3). After hydrodissection, we introduced an 18-gauge spinal needle
and inserted a guide-wire through it. We then introduced serial di—
lators, from 7 French to 12 French, along the guide-wire to create
a tract for introducing mosquito forceps (Fig. 4). We were able to
remove a wooden foreign body with the forceps (Fig. 5). All proce—
dures were performed under ultrasound guidance, and the total time
required was approximately 20 minutes. There were no significant
complications during or after the procedure. At a follow—up exami-
nation 4 weeks later, the patient reported being symptom free, and

there was no clinical evidence of symptom recurrence.

DISCUSSION

Detection of foreign bodies retained in soft tissue is often very dif-
ficult, even when their presence is strongly suggested by patients'
medical history and physical examination findings. Radiopaque for—
eign bodies such as glass, metal, and stone can be identified on plain
radiographs, but radiolucent foreign bodies such as wood frequently
remain undetected. Undetected wooden foreign bodies can cause
significant morbidity, chronic drainage, abscesses, persistent pain,
and even devitalization of tissue and destruction of the bone or joint,

in addition to repeat hospital visits, high costs, and extensive surgery.
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Figure 5. (A-C) Serial ultrasound images of removal of the foreign body (arrowheads) with mosquito forceps (white arrows). (D) Removed wooden
foreign body.

Because the symptoms after the initial injury persisted in our patient
for 4 months and because he had marked tenderness over the me—
dial aspect of the left heel, we strongly suspected the presence of a
foreign body, especially after obtaining a thorough medical history
taking and conducting a physical examination. The wooden foreign
body was detectable by high—resolution ultrasound.

Ultrasound examination is an excellent alternative tool for iden—
tifying radiolucent foreign bodies. It can provide accurate informa—
tion about depth, size, and anatomic relationships. High—resolution,
real-time ultrasound is the first choice for investigation for a for-
eign body retained in soft tissue, as it has a sensitivity of 90% and a
specificity of 96%.” Recent reports have demonstrated the useful—
ness of ultrasound in the detection, preoperative localization, and
confirmation of surgical retrieval of radiolucent foreign bodies in the
extremities.””

However, removing these foreign bodies is still a problem. Surgi-

cal removal is invasive, costly, and technically challenging. The pro—

cedure may fail in some cases and carries the risk of complications.
Ultrasound—guided removal is a good alternative to surgery because
it is relatively straightforward, inexpensive, and repeatable and car—
ries a low risk of complications.w

Ultrasound—guided dissection and removal of foreign bodies al-
lows tailoring of the surgical approach and reduction of incision size
and dissection depth. Preoperative ultrasound is an essential element
in successful detection, localization, and guided removal of foreign
bodies.” The localization is accomplished by using anatomic land-
marks, pen marks on the skin, needle markers, and small standoff
pads.3)

Few authors have reported useful methods for ultrasound—guided
removal of foreign bodies from soft tissue. Shiels et al” reported
that the operator uses his or her dominant hand to insert the surgi—
cal forceps through the incision to reach the foreign body, following
its passage in real time on longitudinal ultrasound scan. They said

that the arms of the hemostat are then opened slightly, displacing
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the tissue surrounding the foreign body, to grip the object and then
remove it. Scanning with the ultrasound beam parallel to the long
axis of the hemostat and the foreign body is, they noted, the fastest
way to guide the hemostat to the tip of a foreign body. Alternatively,
Schlager” reported that a needle tip can be directed by ultrasound
to the foreign body, and the incision can then be made down to
the needle tip. Using real-time imaging, the author noted, needle
position can be continuously directed in relation to the object to aid
retrieval. This technique is advantageous for foreign bodies that can
move or roll.

A combination of longitudinal and transverse scanning planes
facilitates removal. Scanning with the ultrasound beam aligned with
the long axis of a hemostat and the foreign body is the fastest way
to guide the hemostat to the tip of the foreign body. If the removal
attempt with longitudinal scanning is unsuccessful, then after the
closed hemostat is visualized near the tip of the foreign body, trans—
verse scanning best shows the tip of the foreign body as well as the
two tips of the hemostat, in open and closed positions.” In most
cases, injection of the anesthetic close to the foreign body will de—-
tach it from the surrounding tissues, thereby facilitating subsequent
removal. Anesthetic should continue to be injected while the needle
is retracted, to anesthetize the needle path to be used during remov-—
al?

Our two useful techniques of ultrasound-guided removal are
hydrodissection of the foreign body and use of dilators to create a
tract for removal of the foreign body. Hydrodissection is the more
useful technique for foreign bodies that have been retained for quite
some time, as with our patient. Using a guide-wire and serial dila—
tors to create a tract might be helpful when introduction of mosquito
forceps is necessary and may minimize soft-tissue injury. The tech—
nique is minimally invasive, as its point entry is a simple skin inci—
sion of usually less than 1 cm and the small residual scar has little
esthetic impact. So our technique can be available at any location
and depth, if ultrasound-guided approach is accessible.

Our procedure for removing foreign bodies from soft tissue can

be summarized as follows: (1) identification and localization of the
foreign body, (2) provision of local anesthesia and hydrodissection
of the foreign body using 1% lidocaine solution, (3) creation of a
tract for introducing mosquito forceps using a guidewire and serial
dilator, and (4) introduction of mosquito forceps through the tract
and removal of the foreign body.

Ultrasound—guided percutaneous removal of foreign bodies is
quick and safe. We believe that hydrodissection makes removal
easier and that use of serial dilators minimizes soft—tissue injury and

makes it easier to introduce mosquito forceps.
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