
267

Wooden foreign bodies in soft tissue: role of tissue harmonic
sonography
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Abstract

Background: Wooden foreign bodies (WFB) are usually not detectable on radiography. Ultrasound
is a useful tool for detection and localization of WFB. Objectives: We evaluated the efficacy of
tissue harmonic sonography in detection of WFB and describe the imaging features of WFB on
tissue harmonic imaging.  Methods: We retrospectively evaluated 28 patients with history of
wooden (wood/thorn/bamboo) foreign body prick with tissue harmonic sonography. Results:
The WFB was detected on ultrasonography in all 28 patients (100%) which was confirmed on
surgery or follow up study. All WFB were echogenic casting strong posterior acoustic shadowing
with or without surrounding hypoechoic halo. Conclusion: Tissue harmonic imaging is useful
tool for detection and localization of retained WFB.
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Introduction
Foreign bodies may penetrate soft tissues of the body
accidently or may be self inflicted.1 Retention of foreign
body in the soft tissue is associated with complications
like infection, tendon injury, non healing sinus,
necrotizing fasciitis.2,3,4 Foreign body granuloma may
mimic soft tissue neoplasm.5 Therefore, their removal
is required to decrease the morbidity.
It can be clinically suspected but difficult to confirm
since patient may not be able to recall the history of
injury or might think that they removed it completely.
Radiopaque foreign bodies are visible on radiographs
but wooden foreign bodies (WFB) usually go undetected
on radiographs. Therefore, it is not possible to localize
them on radiographs.6, 7

Ultrasonography (USG), Computed Tomography (CT)
and Magnetic resonance imaging (MRI) are the other
imaging modalities useful for the detection of the
radiolucent foreign bodies.8, 9 The identification of WFB
may be exceedingly difficult on MRI.9 CT and MRI
are not easily available and costly in the developing
countries. As USG is easily available and without risk
of radiation exposure, it has been commonly used for
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evaluation of the foreign bodies. However, there is
paucity of literature on the efficacy of tissue harmonic
sonography in detection of WFB. The purpose of this
study was to determine the efficacy of tissue harmonic
sonography in detection of WFB and describe the
imaging features of WFB on tissue harmonic
sonography.

Methods
We retrospectively evaluated 28 patients with history
of wooden (wood/thorn/bamboo) foreign body prick,
referred to the department of radio-diagnosis and
imaging, B. P. Koirala Institute of Health Sciences for
ultrasonography, over a period of 18 months (January
2011 to June 2012). Plain radiographs were obtained
prior to USG in all patients. One patient also had
sinogram study prior to the USG. USG was performed
by a single radiologist with more than 3 years of
experience in USG with 7.5-11 MHz linear transducer
on Philips HD 7 USG machine. The appearance, distal
shadowing, length, thickness, depth from the skin
surface and the number of the foreign bodies were
recorded. The site of the foreign body was marked. All
patients underwent surgical exploration for the removal
of the foreign body. The sonographic findings were
correlated with the surgical finding to determine the
accuracy of the sonography.
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Results
There were 18 male and 10 female patients. The mean
age of the patient was 30.6 years (range 7 to 46 years).
Plain radiograph did not reveal abnormality in any
patient. Sonogram study in one of the patients revealed
filling defect. The WFB was detected on USG in all 28
patients (100%) which was confirmed on surgery or
follow up study. The sensitivity, specificity and
accuracy of the sonography were 100% in the detection
of the WFB. The WFB was found in arm (2/28
patients), forearm (2/28 patients), hand (8/28 patients),
gluteal region (1/28 patient), leg (7/28 patients) and
foot (8/28 patients).
 There was single WFB in 23 patients and 2 or more in
5 patients. All WFB were echogenic causting strong
posterior acoustic shadowing (Fig. 1).

Figure 1: Ultrasonography of the hand shows retained
wooden foreign body (FB) as a linear echogenic
structure (measured between xx ‘A’) with strong
posterior acoustic shadowing.
The size of the WFB ranged from 1.6 mm – 19 mm
and they were 3-17 mm deep to the skin surface. They
were 0.8-4 mm thick. Hypoechoic halo was found
around 9 WFB (Fig. 2).

Figure 2: Ultrasonography in a 34 years male patient
with history of retained wooden foreign body shows
hypoechoic halo (*) around the echogenic wooden
foreign body.
Seven patients had discharging sinus. All patients were
operated and foreign body could be retrieved in all
except 1. In this case the foreign body was extruded
itself later on. In one of the patient who had sinogram

study prior to the USG, the foreign body could not be
retrieved on exploration. It was removed only after
localization with USG.

Discussion
Foreign bodies may be radiolucent or radiopaque. Plain
radiograph is initially used for detection of foreign body
which is highly sensitive for radiopaque foreign bodies.6
However, radiolucent foreign body like wood are usually
not seen on plain radiographs. In our study also the
WFB were not detected on plain radiographs.
Radiograph failed to reveal WFB in the study done by
Peterson JJ et al also.9

Patient may present very late with symptoms following
retained foreign body thereby increasing the morbidity.10

USG has been used not only for detection and
localization but also to guide removal of the foreign
bodies.11,12 Our result showed that tissue harmonic
sonography was 100% sensitive for the detection of
the wooden foreign bodies.
Rockett MS et al also found USG to be 100% sensitive
for detection of wooden foreign bodies in foot.13 A
recent study with fundamental imaging has also found
USG to be 100% sensitive for the detection of the
WFB.14 In an experimental model, the sensitivity and
specificity of detection of WFB have been found to be
85% and 80% respectively.7

In our study, all WFB were hyperchoic with posterior
acoustic shadowing. In other studies also retained
wooden foreign bodies were seen as linear echogenic
structures with pronounced acoustic shadowing.9 Shiels
WE 2nd et al has also found the soft tissue foreign
body to be hyperechoic with partial or complete acoustic
shadows and with/ or without surrounding hypoechoic
halo.12 We found posterior acoustic shadowing in all
our cases probably because of use of tissue harmonic
sonography. Hypoechoic halo around the foreign body
could be due to edema, abscess, granulation tissue or
hematoma.9, 12, 13, 15 The limitation of this study is that
we have not compared the result with the fundamental
imaging.

Conclusion
Tissue harmonic imaging is a useful tool for detection
and localization of retained wooden foreign bodies,
which can better show additional fragments of the
foreign body thereby allowing early diagnosis and
avoidance of complications.

Sah et al
Tissue harmonic sonography

Health Renaissance 2013;11(3):267-269



269

References
1. Young AS, Shiels WE 2nd, Murakami JW, Coley

BD, Hogan MJ. Self-embedding behavior:
radiologic management of self-inserted soft-tissue
foreign bodies. Radiology 2010;257:233-9.

2. Boyse TD, Fessell DP, Jacobson JA, Lin J, van
Holsbeeck MT, Hayes CW. US of soft-tissue
foreign bodies and associated complications with
surgical correlation. Radiographics 2001;21:1251-
6.

3. Borgohain B, Borgohain N, Handique A, Gogoi PJ.
Case report and brief review of literature on
sonographic detection of accidentally implanted
wooden foreign body causing persistent sinus.
Critical Ultrasound Journal 2012;4:10.

4. Yanay O, Vaughan DJ, Diab M, Brownstein D,
Brogan TV. Retained wooden foreign body in a
child’s thigh complicated by severe necrotizing
fasciitis: a case report and discussion of imaging
modalities for early diagnosis. Pediatr Emerg Care
2001;17:354-5.

5. Ando A, Hatori M, Hagiwara Y, Isefuku S, Itoi E.
Imaging features of foreign body granuloma in the
lower extremities mimicking a soft tissue neoplasm.
Ups J Med Sci 2009;114:46-51.

6. Manthey DE, Storrow AB, Milbourn JM, Wagner
BJ. Ultrasound versus radiography in the detection
of soft-tissue foreign bodies. Ann Emerg Med
1996;28:7-9.

7. Turkcuer I, Atilla R, Topacoglu H, Yanturali S,
Kiyan S, Kabakci N, Bozkurt S, Cevik AA. Do we
really need plain and soft-tissue radiographies to

detect radiolucent foreign bodies in the ED? Am J
Emerg Med 2006;24:763-8.

8. McGuckin JF Jr, Akhtar N, Ho VT, Smergel EM,
Kubacki EJ, Villafana T. CT and MR evaluation of
a wooden foreign body in an in vitro model of the
orbit. AJNR Am J Neuroradiol 1996;17:129-33.

9. Peterson JJ, Bancroft LW, Kransdorf MJ. Wooden
foreign bodies: imaging appearance. AJR Am J
Roentgenol 2002;178:557-62.

10. Gulati D, Agarwal A. Wooden foreign body in the
forearm—presentation after eight years. Ulus
Travma Acil Cerrahi Derg 2010;16:373-5.

11. Callegari L, Leonardi A, Bini A, Sabato C, Nicotera
P, Spano’ E, Mariani D, Genovese EA, Fugazzola
C. Ultrasound-guided removal of foreign bodies:
personal experience. Eur Radiol 2009;19:1273-9.

12. Shiels WE 2nd, Babcock DS, Wilson JL, Burch
RA. Localization and guided removal of soft-tissue
foreign bodies with sonography. AJR Am J
Roentgenol 1990;155:1277-81.

13. Rockett MS, Gentile SC, Gudas CJ, Brage ME,
Zygmunt KH. The use of ultrasonography for the
detection of retained wooden foreign bodies in the
foot. J Foot Ankle Surg 1995;34:478-84.

14. Mohammadi A, Ghasemi-Rad M, Khodabakhsh M.
Non-opaque soft tissue foreign body: sonographic
findings. BMC Medical Imaging 2011;11:9.

15. Boyse TD, Fessell DP, Jacobson JA, Lin J, van
Holsbeeck MT, Hayes CW. US of soft-tissue
foreign bodies and associated complications with
surgical correlation. Radiographics 2001;21:1251-
6.

Sah et al
Tissue harmonic sonography
Health Renaissance 2013;11(3):267-269




