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CT Number Measurement of Residual Foreign
Bodies in Face

Syeo Young Wee, M.D., Hwan Jun Choi, M.D.,
Mi Sun Kim, M.D., Chang Yong Choi, M.D.

Department of Plastic and Reconstructive Surgery, College of
Medicine, Soon Chun Hyang University, Kyunsangbuk-do,
Korea

Purpose: Computed tomography theoretically should
improve detection of foreign bodies and provide more
information of adjacent soft tissues. And the CT scanner
and PACS program proved to be an excellent instrument
for detection and localization of most facial foreign
bodies above certain minimum levels of detectability.
The severity of injury in penetrating trauma to the face,
it is often underestimated by physical examination.
Diagnosis of a retained foreign object is always critical.

Methods: From March, 2005 to February 2008 a
study was done with 200 patients who had facial trauma.
Axial and coronal CT images were obtained with a
General Electric(Milwaukee, Wis) 9800 CT scanner at
130 kV, 90 mA, with a 2-mm section thickness and a
512 x 512 matrix.

Results: Axial and coronal CT images at various
window widths should be used as the first imaging
modality to detect facial foreign bodies. The attenuation
coefficients for the metallic and nonmetallic foreign
bodies ranged from -437 to +3071 HU. As a general
rule, metallic foreign bodies produced more Hounsfield
artifacts than nonmetallic foreign bodies, thus providing
a clue to their composition. All of the metallic foreign
bodies were represented by a single peak and had a
maximum attenuation coefficient of +3071 HU. Of the
nonmetallic foreign bodies, glass had an attenuation
coefficient that ranged from +105 to +2039, while plastic

Received March 4, 2008
Revised April 2, 2008
Accepted May 2, 2008

Address Correspondence : Hwan Jun Choi, M.D., Department
of Plastic & Reconstruction Surgery, Soon Chun Hyang
University Gumi Hospital, Gongdan-dong, Gumi-si,
Kyunsangbuk-do 730-706, Korea. Tel: 054) 468-9150 / Fax:
054) 468-9150 / E-mail: medi619@hanmail net

423

had a much lower coefficient that ranged from -62 to
-35. wood had the lowest range of attenuation coeffici-
ents: -491 to -437.

Conclusion: The PACS program allows one to
distinguish metallic from nonmetallic foreign bodies and
to individually identify the specific composition of many
nonmetallic foreign bodies. This program does not,
however, allow identification of the specific composition
of a metallic foreign body. We recommend this type of
software program for CT scanning of any patient with an
injury to the face in which a foreign body is suspected.

Key Words: CT, Foreign body, Attenuation coefficient,
Hounsfield unit
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AHESE A4ksl 589 717l HiSpeed Advantage
(GE Medical System, Milwaukee, WI, US.A.)°]3l 2™,
A= 2mm AHEFAR Jh) Fdo R A7 A
Alakedeh. MabstasEe] 212 130kV, 90 mA, A
A1ZFE 1000 m%, A F7]= 2 mm, matrix size= 512
x 512°]%1 31, CTA<=+= +1000 ~ -1000 Hounsfields scale
S ARS8l 2.2 CT(Somatom Volume Zoom,
Siemens, Germany, syngo CT 2006G, software version)

S BAEHATE 2mm FAR FEglo] Ao R
Zod ¥l 9748 PACS(STARPACS, INFINITT, Korea)2]
9 A HE AZEoIQl PiViewStar(INFINITT,

o ] PACS systemol| 4 €3] #A % (Region-of-
Interest)S A}-8-3}] CT Hounsfield Unit(HU)E =743}
a1, o] EZ o] Hol= FelolA 53|04 108]2] S-S
sskol 100709 SA8%s da B s =S

=

=4 1(Fig. 1)
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Fig. 1. Photographic findings of a 9-year-old male. (Left) Preoperative axial CT image shows a linear object(white arrow)
of low attenuation(-464HU) in right parotid gland. (Right) Postoperative finding shows wood foreign body.
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Fig. 2. Photographic findings of a 54-year-old female. (Left) Preoperative axial CT image shows a round object(white
arrow) of intermediate attenuation(+228HU) in nasal area. (Right) Postoperative finding shows silicone implant.

Fig. 3. Photographic findings of a 54-year-old male. (Left) Preoperative axial CT image shows a linear object(white arrow)
of high attenuation(+3070HU) in left buccal area. (Right) Preoperative coronal axial CT image show a linear object(white
long arrow) of high attenuation(+3070HU) in left buccal area(knife). and a linear object(white short arrow) of high
attenuation(+2953HU) in left zygomaticomaxillary buttress(titanium miniplate).

SeA Al dEE 9GS Aldsith U ol 28] 4 CT +228HUR A ¥t

AGE 464HU R SA = AT) o] B2 oshile] HAdH A

AR Ao BEsle] ol v AR HAANA Y &3S =4 3(Fig. 3)
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=4 4 (Fig. 4)
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Fig. 4. Photographic findings of a 45-year-old male. (Left) Preoperative axial CT image shows a oval object(white arrow)
of high attenuation(+2758HU) in right infraorbital area. (Right) Postoperative finding shows lead foreign body.

Table I. Case Summary

Material No. of cases(%) Range of HU Average of HU
Silicone(organopolysiloxane) 50 (25%) +197 ~+755 +261
Gold 8 (4%) +1431 ~+3071 +2734
Stainless Steel 41 (20.5%) +569 ~+3071 +1938
Rubber 5 (2.5%) +307 ~+780 +416
Absorbable Plate(Polylactic & Polyglycolic acid) 5 (2.5%) +101~+612 +220
Stone 6 (3%) +735~+1832 +1317
Lead 6 (3%) +1901 ~+3071 +2758
Medpor(Polyethylene) 0 (5%) +19~+53 +33
Titanium 20 (10%) +1885~+3071 +2953
Wood 2 (1%) -437 ~-491 -464
Glass 45 (22.5%) +105~+2093 +957
Plastics(Polystyrene) 2 (1%) -62~-35 -47

Total

200 (100%)
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