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ABStRACt
A suspected retained foreign body in soft tissue following penetrating injury presents a diagnostic challenge 
to clinicians. A retained foreign body can be radiolucent and is prone to be missed, leading to serious 
complications. Ultrasonography is a reliable tool to detect, localise, and guide removal of a foreign body, 
and also to diagnose injury-related conditions in cases where no foreign body is detected. This pictorial essay 
illustrates the spectrum of findings encountered during ultrasonographic examination for suspected foreign 
bodies. Familiarisation with these findings may help in diagnosis and guide further management. 
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中文摘要

穿透性損傷後疑似異物入體的超聲波檢查

農智行、李嘉樂、伍永鴻

在穿透性損傷後，診斷疑似異物滯留於軟組織有時較為困難。放射線可以穿透滯留的異物而導致漏

診，有時導致嚴重的併發症。超聲波是一種可靠的工具來檢測、定位和引導異物取出，能在沒有檢

測到異物的情況下可以診斷損傷相關的改變。本圖文回顧闡釋異物體內滯留的超聲波檢查表現。熟

悉這些檢查表現有助於診斷和引導進一步的治療。

iNtRODUCtiON
A suspected retained foreign body in soft tissue after 
penetrating injury presents a diagnostic challenge 
to clinicians. In some cases, patients who sense the 
presence of a foreign body may be unable to recall a 
definite history of penetrating injury, or the time or 
mechanism of injury. Previous studies have shown 
that 38% of retained foreign bodies in soft tissue are 
overlooked at initial examination. This may lead to 

serious complications including infection and foreign 
body reaction.1 Common radiolucent foreign bodies, 
such as wood, thorn or bamboo, are prone to be missed. 
Only up to 15% of wood is detected on radiographs,1 
and these organic foreign bodies are more likely to 
cause infection or inflammation.2 Ultrasonography (US) 
has been increasingly used to detect these radiolucent 
foreign bodies,3 and is now considered a reliable 
imaging technique.4,5 The reported sensitivity ranges 
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from 75% to 100%, whereas the reported specificity 
ranges from 59% to 100%.5-10 US is superior to 
radiographs in detecting radiolucent foreign bodies,11,12 
and plain and soft-tissue radiographs are now suggested 
to be redundant provided US is available.12 For radio-
opaque foreign bodies, US is useful for localisation and 
removal.13,14 

In our experience, localised symptoms at and around 
the site of a previous penetrating injury may not always 
be related to an in-situ foreign body. This is in keeping 
with a study where only 15% of 437 suspected cases 
were found to have retained foreign bodies.15 US 
is helpful in the detection or exclusion of a foreign 
body and related complications and can guide further 
management.16 In this pictorial assay, we illustrate 
the spectrum of sonographic findings encountered 
during scanning for suspected foreign bodies following 
penetrating injuries.

tECHNiQUE
Before scanning, it is crucial to ask the patient about the 
type, size, direction of implantation, and likelihood of a 
foreign body. Time since the injury is also important as 
it affects the amount of soft tissue reaction against the 
foreign body, particularly for organic foreign bodies. A 
high frequency (7.5 MHz or above) linear array probe 
should be used and the examined area should include 
the area around the site of penetration and beyond, 
particularly along the direction of implantation, to 
maximise the chance of detection. Once a suspicious 
foreign body is identified, the probe should be aligned 
parallel to it in order to determine its size and shape. 
Scanning in another plane at right angles is also helpful 
to confirm its presence. The surrounding area can then 
be assessed for any soft tissue inflammation, granulation 
tissue, or hyperaemia. Associated complications in the 
adjacent soft tissue such as infection, neurovascular, or 
tendon injury also need to be determined. It is important 
to repeat an US scan 1 week later if the initial finding 
is equivocal and the first scan was performed shortly 
after the injury. This allows some time for foreign 
body reaction and granulation tissue to form around the 
foreign body. Echogenic foci at the site of injury can 
be due to gas introduced from a skin wound or recent 
exploration, and will usually resolve in a follow-up 
scan.10 

FOREiGN BODY
Wood
Wood, usually in the form of a wooden or bamboo splint, 

is the most common radiolucent foreign body implanted 
in soft tissue. They are seen as elongated echogenic 
structures and / or posterior artefact (reverberation /  
comet-tail artefact) [Figures 1-3]. If left in situ for 
enough time, there is often a soft tissue reaction to 
these organic foreign bodies, seen as a hypoechoic rim 
around the foreign body, representing inflammatory /  
granulation tissue. Surrounding hyperaemia may 
be present. When superimposed with infection, 
complications such as cellulitis, focal collection (Figure 
2b) or tenosynovitis (Figure 3) may also be seen.

Figure 1. (a) Longitudinal ultrasonography (US) showing a linear 
echogenic structure (arrows) in the dorsal index finger at the level 
of proximal phalanx. (b) Transverse US showing an echogenic 
focus (arrow) and the presence of a foreign body. (c) Computed 
tomography showing the foreign body in the corresponding region 
(arrowhead). Operation confirmed an implanted wooden splint.

(a)

(b)

(c)
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Glass
Glass is often radio-opaque and can usually be 
identified on a plain radiograph (Figure 4). Nonetheless, 
for small pieces of glass, detection may not always be 
easy. Computed tomography (Figure 4c) can readily 
detect even small pieces of glass but involves ionising 
radiation and is not cost-effective. US is a reliable and 
readily available tool to detect glass fragments that are 
seen as an echogenic focus with sharp edges. Glass 
tends to be intermediate between metallic and organic 
material in causing foreign body reaction, which is 
usually mild to moderate. The presence of a surrounding 
hypoechoic rim of inflammatory or granulation tissue 
helps to localise small pieces of glass. Like wooden 
foreign bodies, complications of a superimposed 
reaction can occur when there is contamination (Figure 
4b).

Metallic Foreign Body
A metallic foreign body is mostly detected by plain 
radiograph alone (Figure 5). The role of US lies in 
accurate localisation and guiding removal. Metallic 
foreign bodies, commonly in the form of needles or 
small metallic fragments implanted with high velocity 
during industrial accidents, are echogenic with strong 
posterior acoustic shadowing on US. They can remain 
inert for years and the surrounding inflammatory / 
granulation tissue can be absent or minimal although 
detection is usually easy due to the high echogenicity 
against a background of soft tissue and the aid of plain 
radiographs. US can accurately localise the foreign body 
in terms of its depth and soft tissue plane, as well as 
indicate the proximity of any vital structures such as a 
neurovascular bundle. This provides crucial information 
for surgical planning and minimising soft tissue trauma 

Figure 2. (a) Tranverse ultrasonography (US) following surgical 
exploration showing multiple echogenic foci (arrows) within the 
thenar muscles representing gas. No definite foreign body can be 
identified. (b) Follow-up US 4 days later showing a wooden splint 
(arrows) implanted in the thenar muscle, with cellulitis (arrowheads) 
and a focal collection (asterisks) at one end of the splint. (c) US-
guided removal of the wooden splint (white arrows) is performed 
using forceps (black arrow).

(a)

(b)

(c)

Figure 3. Transverse section ultrasonography showing a wooden 
splint (arrows) in the palmar aspect of finger, implanted deep to 
the flexor tendon (T). A small rim of granulation tissue around the 
foreign body (arrowheads) and mild thickening of tendon sheath 
(asterisk) suggestive of early tenosynovitis.
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during exploration. For a superficially located foreign 
body, removal can be performed using artery forceps 
under real-time US guidance with local anaesthesia 
(Figure 5d). 

FOREiGN BODY REACtiON
Granuloma
Granuloma is formed by histiocytes attempting to wall 
off substances that are perceived as foreign but that 
cannot be eliminated (Figure 6). Presence of a foreign 
body is a cause of granuloma formation, but other 

aetiologies such as infection (commonly mycobacterial 
or fungal infection) and granulomatous inflammation 
may also be responsible.17 Granuloma is seen on US 
as a well-circumscribed isoechoic to mildly echogenic 
nodular lesion, usually with a surrounding rim of 
hypoechogenicity and hyperaemia. Presence of a 
granuloma at the site of a penetrating injury prompts a 
vigorous search for a foreign body. Nonetheless, there 
are occasions where a foreign body cannot be identified, 
either due to its small size that escapes detection or 
some endogenous materials such as keratin and hair 

Figure 4. (a) Lateral radiograph of the ankle showing a faint radio-opacity in the subcutaneous region of the heel (white arrow) that 
is difficult to visualise. (b) Transverse ultrasonography of the plantar side of the heel showing an echogenic focus with reverberation 
artefact (arrowhead). There is cellulitis in the adjacent subcutaneous tissue (asterisks) and a small collection (block arrow). (c) Computed 
tomography showing a hyperdense foreign body (black arrow) that is confirmed surgically to be a small glass fragment.

(a) (b) (c)

Figure 5. (a) Lateral radiograph 
of the leg showing two metallic 
needles (white arrows) in the 
ca l f reg ion. (b ) Longi tud ina l 
ultrasonography (US) showing 
the more superficially located 
needle (black arrows) with strong 
posterior acoustic shadowing. 
(c) Transverse US showing the 
deeper needle (block arrow) that 
is obliquely orientated with one 
end abutting the fibular shaft 
(curved arrow). This provides 
crucial information for subsequent 
surgical removal. (d) US-guided 
removal of the more superficial 
needle (white arrowheads) is 
performed with forceps (black 
arrowheads).

(a) (b)

(c) (d)



Retained Foreign Body in Soft Tissue

80 Hong Kong J Radiol. 2017;20:76-83

Figure 8. (a) Longitudinal and (b) 
transverse ultrasonography (US) 
of the palmar aspect of the middle 
phalanx showing a poorly marginated 
hypoechoic area (arrows) in the 
subcutaneous fat. No hyperaemia 
is seen on Doppler US (not shown). 
(c) Transverse US of the heel of 
another patient showing a focal 
heterogeneous hypoechoic mass 
(arrowheads) with indistinct border. 
(d) Power Doppler US showing 
no increased vascularity within 
the mass. The appearances are 
suggestive of fibrosis. No foreign 
body is identified. Both patients were 
treated conservatively.

(a)

(c) (d)

(b)

Figure 6. (a) Longitudinal ultrasonography (US) of a patient with a penetrating injury by a pencil showing a well-circumscribed isoechoic 
nodule (asterisk) with surrounding hypoechoic rim (arrows) in the palmar aspect of the distal phalanx, suggestive of a granuloma. 
No foreign body is detected. The graphite should have been removed at the time of injury. (b) Colour Doppler US showing moderate 
hyperaemia (arrowheads) around the granuloma (asterisk). Patient was managed conservatively and symptoms subsequently resolved. 

(a) (b)

Figure 7. (a) Longitudinal ultrasonography (US) showing a thin spindle-shaped homogeneous hypoechoic lesion (black arrows) in the 
subcutaneous fat of finger pulp, suggestive of granulation tissue. No foreign body is identified. (b) Colour Doppler US showing vascularity 
(white arrows) within this granulation tissue representing increased blood flow during healing. Subsequent clinical follow-up showed 
resolution of symptoms.

(a) (b)
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Figure 9. (a) Longitudinal ultra-
sonography (US) showing cel-
lulitis in the finger as thickening 
and increased echogenicity of 
subcutaneous fat (arrows) with 
fluid accumulation (asterisks), 
giving rise to ‘copple-stone’ 
a p p e a r a n c e . ( b )  M a r k e d 
hyperaemia is present on colour 
Doppler US. (c) Transerve US of 
another patient showing a focal 
collection (black arrows) in the 
plantar aspect of heel following 
penetrating injury, suggestive of 
an abscess. (d) Colour Doppler 
US showing hyperaemia around 
the abscess. The abscess was 
subsequently drained under US 
guidance. 

Figure 10. (a) Longitudinal and 
(b) colour Doppler ultrasono-
graphy showing poorly defined 
hypoechoic area (arrows) in the 
subcutaneous fat of the finger 
pulp. Hypoechoic stranding 
(arrowheads) is noted in the 
adjacent fat. Small echogenic 
foci (block arrows) within the 
hypoechoic area probably 
represents calcification. No 
hyperaemia is present. No 
foreign body is evident. The 
diagnosis of fat necrosis was 
made and the pat ient was 
managed conservatively.

(a) (b)

Figure 11. (a) Transverse ultra-
sonography (US) of a flexor 
tendon in a patient poked by 
a thorn showing thickening of 
the tendon sheath with effusion 
(arrows). The tendon (asterisk) 
itself is intact and no foreign 
body is evident. (b) Colour 
Doppler US showing moderate 
per i tendinous hyperaemia. 
Features are compatible with 
tenosynovit is . Pat ient was 
subsequently confirmed to have 
acute pyogenic tenosynovitis 
with surgical debridement and 
drainage.

(a)

(c) (d)

(b)

(a) (b)
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shafts that may be altered and recognised as foreign.18 
Nonetheless, if a foreign body granuloma is seen on 
US, even in the absence of a detectable foreign body, 
the patient should be referred for clinical assessment or 
for imaging to ensure the genuine absence of an in-situ 
foreign body. 

Granulation tissue
Granulation tissue refers to new connective tissue and 
tiny blood vessels formed around the site of injury 
during the healing process (Figure 7). US has been 
reported to be useful in assessing wound healing.19 
Granulation tissue is seen as a homogeneous hypoechoic 
well-defined area, which may be elongated or spindle-
shaped. There is usually a mild degree of hyperaemia 
(Fig 7b), representing increased blood flow to the region 
during healing.

Fibrosis
The reparative process with fibrosis and scarring 
following injury and surgical exploration can present 
with a lump. There may also be other symptoms such 
as pain, vague foreign body sensation, or itchiness. US 
is helpful to exclude residual foreign bodies and offers 
reassurance to both patients and clinicians. Fibrosis 
is seen as poorly marginated hypoechoic areas with 
little mass effect and usually no significant hyperaemia 
(Figures 8a and b). Occasionally fibrosis can be focal 
and resemble a mass (Figures 8c and d).

Cellulitis and Abscess
Soft tissue infection is the most common complication 
of a penetrating foreign body.1 It is mostly a clinical 
diagnosis, but US is useful in assessing the degree, 
extent, and complications such as abscess formation that 
may require drainage. Drainage of an abscess is also 
commonly performed under US guidance. Cellulitis 
is seen as increased thickness and echogenicity of 
subcutaneous tissue with fluid accumulation, giving 
rise to a ‘cobble-stone’ appearance (Figure 9). There is 
usually moderate-to-marked hyperaemia depending on 
the severity. 

Fat Necrosis
Fat necrosis is a benign process secondary to aseptic 
saponification of fat by lipase released from blood and 
tissue (Figure 10), usually following trauma although 
a definite trauma history sometimes cannot be recalled 
by patients. Previous studies have shown variable 
sonographic appearance of fat necrosis involving the 
trunk and limb.20,21 Common sonographic features 

include predominantly hypoechoic fat lobules with 
intervening hypoechoic septi and hypoechoic extrinsic 
stranding into the surrounding fat.20 Pseudocapsule and 
calcification have been described and there is usually no 
hyperaemia.

tenosynovitis
Hands are the most common site of suspected foreign 
body following penetrating injury. Due to the relatively 
thin subcutaneous tissue, injury not uncommonly 
involves the tendons of the fingers and occasionally toes 
and if there is superimposed infection, tenosynovitis 
occurs. US is both sensitive and specific in detecting 
tenosynovitis (Figure 11) and shows thickening of the 
tendon sheath with effusion, peritendinous oedema, and 
hyperaemia. 

CONClUSiON
US is a valuable tool to assess patients with a suspected 
foreign body in soft tissue following penetrating injury. 
US can detect, localise, and guide removal of foreign 
bodies, and also diagnose a spectrum of injury-related 
complications. Familiarisation with these conditions 
may help in diagnosis and guide further management. 

REFERENCES
1. Anderson MA, Newmeyer WL 3rd, Kilgore ES Jr. Diagnosis 

and treatment of retained foreign bodies in the hand. Am J Surg. 
1982;144:63-7. cross ref 

2. Hung YT, Hung LK, Griffith JF, Wong CH, Ho PC. Ultrasound 
for the detection of vegetative foreign body in hand—a case report. 
Hand Surg. 2004;9:83-7. cross ref 

3. Woo VL, Gerber AM, Scheible W, Seo KW, Bookstein JJ, Leopold 
GR. Real-time ultrasound guidance for percutaneous transluminal 
retrieval of nonopaque intravascular catheter fragment. AJR Am J 
Roentgenol. 1979;133:760-1. cross ref 

4. Ginsburg MJ, Ellis GL, Flom LL. Detection of soft-tissue foreign 
bodies by plain radiography, xerography, computed tomography, 
and ultrasonography. Ann Emerg Med. 1990;19:701-3. cross ref 

5. Read JW, Conolly WB, Lanzetta M, Spielman S, Snodgrass D, 
Korber JS. Diagnostic ultrasound of the hand and wrist. J Hand 
Surg Am. 1996;21:1004-10. cross ref 

6. Schlager D, Sanders AB, Wiggins D, Boren W. Ultrasound for 
the detection of foreign bodies. Ann Emerg Med. 1991;20:189- 
91.  cross ref 

7. Lammers RL, Magill T. Detection and management of foreign 
bodies in soft tissue. Emerg Med Clin North Am. 1992;10:767-81.

8. Blyme PJ, Lind T, Schantz K, Lavard P. Ultrasonographic detection 
of foreign bodies in soft tissue. A human cadaver study. Arch 
Orthop Trauma Surg. 1990;110:24-5. cross ref 

9. 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; discussion 
510-1. cross ref 

10. Bray PW, Mahoney JL, Campbell JP. Sensitivity and specificity of 
ultrasound in the diagnosis of foreign bodies in the hand. J Hand 
Surg Am. 1995;20:661-6. cross ref 

https://doi.org/10.1016/0002-9610(82)90603-1
https://doi.org/10.1142/S021881040400198X
https://doi.org/10.2214/ajr.133.4.760
https://doi.org/10.1016/S0196-0644(05)82483-7
https://doi.org/10.1016/S0363-5023(96)80308-X
https://doi.org/10.1016/S0196-0644(05)81220-X
https://doi.org/10.1007/BF00431361
https://doi.org/10.1016/S1067-2516(09)80024-0
https://doi.org/10.1016/S0363-5023(05)80287-4


RCH Nung, RKL Lee, AWH Ng

Hong Kong J Radiol. 2017;20:76-83 83

11. Shrestha D, Sharma UK, Mohammad R, Dhoju D. The role of 
ultrasonography in detection and localization of radiolucent foreign 
body in soft tissues of extremities. JNMA J Nepal Med Assoc. 
2009;48:5-9.

12. Turkcuer I, Atilla R, Topacoglu H, Yanturali S, Kiyan S, Kabakci 
N, et al. 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. cross ref 

13. Nwawka OK, Kabutey NK, Locke CM, Castro-Aragon I, Kim D. 
Ultrasound-guided needle localization to aid foreign body removal 
in pediatric patients. J Foot Ankle Surg. 2014;53:67-70. cross ref 

14. 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. cross ref 

15. Potini VC, Francisco R, Shamian B, Tan V. Sequelae of foreign 
bodies in the wrist and hand. Hand (N Y). 2013;8:77-81. cross ref 

16. 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. cross ref 

17. Woodard BH, Rosenberg SI, Farnham R, Adams DO. Incidence 
and nature of primary granulomatous inflammation in surgically 
removed material. Am J Surg Pathol. 1982;6:119-29. cross ref 

18. Molina-Ruiz AM, Requena L. Foreign body granulomas. Dermatol 
Clin. 2015;33:497-523. cross ref 

19. Ueta M, Sugama J, Konya C, Matsuo J, Matsumoto M, Yabunaka K, 
et al. Use of ultrasound in assessment of necrotic tissue in pressure 
ulcers with adjacent undermining. J Wound Care. 2011;20:503- 
8. cross ref 

20. Robinson P, Farrant JM, Bourke G, Merchant W, McKie S, Horgan 
KJ. Ultrasound and MRI findings in appendicular and truncal fat 
necrosis. Skeletal Radiol. 2008;37:217-24. cross ref 

21. Walsh M, Jacobson JA, Kim SM, Lucas DR, Morag Y, Fessell 
DP. Sonography of fat necrosis involving the extremity and torso 
with magnetic resonance imaging and histologic correlation. J 
Ultrasound Med. 2008;27:1751-7. cross ref 

https://doi.org/10.1016/j.ajem.2006.03.013
https://doi.org/10.1053/j.jfas.2013.09.006
https://doi.org/10.2214/ajr.155.6.2122680
https://doi.org/10.1007/s11552-012-9481-6
https://doi.org/10.1148/radiographics.21.5.g01se271251
https://doi.org/10.1097/00000478-198203000-00004
https://doi.org/10.1016/j.det.2015.03.014
https://doi.org/10.12968/jowc.2011.20.11.503
https://doi.org/10.1007/s00256-007-0417-0
https://doi.org/10.7863/jum.2008.27.12.1751



