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Foreign bodies should be removed from wounds during the
primary wound management stage whenever possible. Metallic
fragments can be identified and localized by conventional radi-
ography, computed tomography, sonography, x-ray image inten-
sifier, or electromagnetic metal detector. Locating metallic
objects may still cause problems for the surgeon during the
removal procedure. Detection and removal of superficial ferro-
magnetic fragments (iron, nickel, and cobalt) by a magnet is
possible. In the literature the authors found no report about using
the magnet for this purpose. Having conferred with the manufac-
turer KANAT (Istanbul, Turkey), the authors used a magnet made
of neodymium. The power of the magnet was 12,000 gauss. It
was cylindrical and 1.3 � 0.8 cm in diameter. This method was
used in 6 patients successfully for localization and removal of
ferromagnetic foreign bodies. Use of a magnet is an easy and
cost-effective method that does not require education and spe-
cific staff.
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Foreign bodies should be removed from wounds
during the primary wound management stage
whenever possible. A separate incision may be
necessary for precise localization.1 However,
they usually do not cause clinical consequences
although they can cause pain, neurological symp-
toms, vascular compression, function loss, sterile
abscesses or granulomas, and infection.2–5 Addi-
tionally, they can cause some complications on
account of migration.6 Furthermore, the presence
of metal fragments is a contraindication for mag-
netic resonance imaging.7

Metallic fragments can be identified and local-
ized by conventional radiography, computed to-
mography, sonography, x-ray image intensifier,

or electromagnetic metal detector.8 Locating a
metallic object may still cause problems for the
surgeon during the removal procedure. The x-ray
image intensifier and electromagnetic metal de-
tector can be used for intraoperative localization
of metallic fragments,8–11 but there have been no
reports regarding using a magnet for detection
and localization of ferromagnetic (iron, nickel,
and cobalt) foreign bodies. We introduce our
procedure and discuss our results.

Materials and Methods

Having conferred with the manufacturer KANAT
(Istanbul, Turkey), we used a magnet made of
neodymium. The power of the magnet was
12,000 gauss. It was cylindrical and was 1.3 � 0.8
cm in diameter (Figs 1–3).

Iron, nickel, and cobalt exhibit a unique mag-
netic behavior, called ferromagnetism, because
iron (ferrous) is the most common and most
dramatic example. A magnet attracts ferromag-
netic materials such as iron, nickel, cobalt, and
alloys that consist of ferromagnetic material. A
number of materials are attracted weakly by a
magnetic field and have permeabilities slightly
greater than that of free space; these materials are
called paramagnetic. The magnet does not attract
paramagnetic materials.

Between 1999 and 2001, the magnet was used
in 6 patients who had ferromagnetic fragments in
different regions (Table). Four of seven foreign
bodies were nonpalpable. Two foreign bodies
were removed during primary wound manage-
ment. One of the 7 patients who had a ferromag-
netic fragment in her hand reported pain and
disability during finger flexion and extension.
The other 6 patients reported discomfort and
pain. All patients were examined by plain radi-
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ography to recognize the fragment’s localization
and its type. All patients were asked whether
they had medical prostheses, which can be dam-
aged by a magnetic field, and were informed
about the effect of the magnet. All patients ac-
cepted magnet use. The magnet was not used in
regions that have thick skin, such as the plantar
region. The magnet was rubbed on a suspicious
area to find the fragment. The areas where the
patient and the surgeon felt magnetic interaction
between the magnet and the fragment were
marked. If the metallic fragment was bigger than
0.5 cm, the magnet adhered to the skin and did
not fall down (Figs 1A, B). Another sterilized
magnet was used intraoperatively (Fig 2B). Sur-
gical procedures were conducted with the patient
under local anesthesia, using lidocaine and
1:80,000 adrenaline. The incisions made were
between 1 and 2 cm, and the magnet was put into
the subcutaneous tissue to check the direction of
dissection. Dissection was performed in the di-

rection shown by the magnet. In this way, the
fragment was found and removed easily.

Ferromagnetic fragments were removed suc-
cessfully in 5 patients, but in 1 patient the frag-
ment could not be found because the fragment
was too small. Skin was closed by primary suture
and antibiotics were administered.

Discussion

Foreign bodies are better removed from wounds
during the primary wound management stage.
Most foreign bodies are not removed and are
never harmful. However, they must be removed
when they cause pain, neurological symptoms,
vascular compression, function loss, sterile ab-
scesses or granulomas, and infection.2–5

Exact localization of metallic fragments can be
performed intraoperatively. Different methods
can be used to detect and locate these foreign
bodies. Magnetic resonance imaging is not a

Fig 1. (A) The magnet adheres to the skin over the
fragment. (B) Note that the magnet does not fall in a
vertical plane.

Fig 2. (A) The view of the preoperative radiograph with
the magnet. (B) Intraoperative use of the magnet.
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suitable imaging modality for detecting metallic
fragments because it gives rise to powerful inter-
ference artifacts and they present potential haz-
ards for the patient.12,13 Conventional
radiography in two planes can define quite accu-
rately metallic objects, and computed tomogra-
phy is even better for exact, three-dimensional
location of the fragment preoperatively.12 For
intraoperative localization, however, the surgeon
must rely on his ability to determine abstract
orientation in space, obtaining a mental three-
dimensional image from two-dimensional sec-
tions, allowing orientation with known anatomic
landmarks. Another obstacle to routine use is the
potential movement of the metal fragment from
the time of examination to the operation.

The x-ray intensifier is used routinely intraop-
eratively and is usually the technique of choice
when a foreign body is difficult to find but the
staff and the patient are exposed to radiation.
Conventional plain radiography, computed to-

mography, and an x-ray intensifier required an
educated staff and heavy equipment. Ultrasound
is sensitive and specific in detecting foreign bod-
ies in soft tissue.12 It is also possible to use
intraoperatively with the special probes. There
have been some reports of removing metallic
foreign fragments with echocardiography and flu-
oroscopy,14,15 but echocardiography is not suit-
able for routine use. Detection and localization of
a metallic fragment is possible by electromag-
netic detectors.8–11 Furthermore, using a special
probe this device can be used intraoperatively.
Sonography and electromagnetic metal detectors
have a cable between the main system and the
probe, and this handicaps intraoperative use.

It is easy to sterilize the magnet. The surgeon
can use it intraoperatively because it is small and
it has no connection with any main system. The
surgeon can find locate easily the ferromagnetic
fragment by using the magnet. The magnet ad-
heres to the skin that is over the fragment and the
patient feels the fragment’s movement. If the
fragment is localized under loose skin like the
forearm, extensor surface of the hand, and eye-
lids, the magnet attracts the fragment and skin
together (Fig 3B). As in our first patient, the
magnet can remove the ferromagnetic fragment
spontaneously, during examination without any
incision. The magnet was used even when the
foreign bodies were palpable. Sometimes palpa-
ble foreign bodies cannot be localized after infil-
trative anesthesia as a result of edema. We think
that even the foreign bodies are palpable. Using
the magnet intraoperatively determines the dis-
section direction and reduces the operation time.
Using this smaller incision, removal of ferromag-
netic foreign bodies can be managed.

If the ferromagnetic fragment is smaller than
0.5 cm and is localized under thick skin or is
deep, this method is not suitable. Paramagnetic
foreign bodies cannot be detected or localized by
magnet. The magnet sometimes causes difficulty
during intraoperative usage because it attracts to
instruments strongly.

In conclusion, a magnet costs $1 to $5 and is
easily obtainable from a hardware store. The
magnet can be used safely for removing ferromag-
netic foreign bodies. Because of the advantages
discussed previously, we recommend this
method for the detection and localization of the

Fig 3. (A) View of the forearm before the magnet is
applied. (B) The magnet attracts the fragment and the
skin together.
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ferromagnetic foreign bodies. It should be tried
before other related procedures.
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Patient Summary

Patient
No. Age/Sex, yr Fragment Localization Anesthesia

Operation
Time, min Result

1 20/M Extensor surface of the hand (nonpalpable) None 5 Successful
2 31/F Palmar skin of the thumb interphalangeal joint

(nonpalpable)
Local 30 Unsuccessful

3 24/F Left eyelid (nonpalpable) and forehead (palpable) Local 20 Successful
4 17/F Hand (Figs. 1 and 2; nonpalpable) Local 15 Successful
5 25/M Left eyelid (palpable) Local 15 Successful
6 35/M Extensor surface of the forearm (Fig. 3; palpable) Local 20 Successful

M � male; F � female.

Annals of Plastic Surgery Volume 49 / Number 5 / November 2002

544


