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ABSTRACT Subcutaneous masses caused by foreign bodies are frequently encountered 
in daily practice. Although the majority of foreign bodies such as metals can be detected 
by radiography, substances such as vegetative materials or wood are difficult to detect. 
To our knowledge, only a few studies have described the sonographic characteristics of 
foreign bodies. Herein, we report 3 cases where we studied the sonographic characteris-
tics of the foreign bodies in the dermis and subcutaneous tissue. Our results revealed the 
following 3 foreign bodies: (1) glass, (2) vegetative material, and (3) a pencil core. Thus, 
sonographic examination is useful for the detection of foreign bodies.
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CASE DESCRIPTIONS
Case 1 was a 16-year-old boy, who presented with 

a painful nodule on his right index finger. On exami-
nation of history, it was found that a splinter of glass 
had pierced his finger 2 months ago. Physical exami-
nation revealed a skin-colored, firm, subcutaneous 
nodule on the ventral side of his right index finger, 
which measured 4 × 3 mm in size with a 2 mm bulge. 
The center of the nodule was covered with a crust 
measuring 1 mm in diameter, resulting in a clavus-
like appearance (Figure 1).

Case 2 was a 39-year-old man who noticed a pain-
less nodule on the inner part of his right forearm 3 
months ago, which had not changed in size. Physical 
examination revealed a skin-colored, firm, subcutane-
ous nodule measuring 15 × 4 mm in size on the inner 
part of his right forearm. The upper part of the nodule 

was well-demarcated from the surrounding tissues, 
whereas the base of nodule had unclear margins. 

Case 3 was a 38-year-old woman who complained 
of a firm nodule on her right sole. On examination of 
history, it was found that she was struck with a pen-
cil-tip 3 years ago. Physical examination revealed a 
blue-colored, firm, subcutaneous nodule measuring 
7 mm in diameter on her right sole. The nodule had a 
callus-like appearance (Figure 2). 

Sonographic findings
Sonographic examinations were performed with a 

6.0-14.0 MHz linear probe (Prosound α 10 real-time ap-
paratus; Hitachi Aloka Medical, Ltd., Tokyo, Japan). Col-
or Doppler imaging was also performed on the lesions.
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A grayscale sonogram of the subcutaneous re-
gions in case 1 showed a 3.2 × 0.8 mm well-defined 
linear hyperechoic lesion (Figure 3, a and, b). Some 
Doppler signals were detected in the areas surround-
ing these lesions (Figure 3, c). In case 2, the grayscale 
sonogram revealed a 5.0 × 2.0 × 18.0 mm linear hy-
perechoic lesion in the well-defined hypoechoic mass 
on the right forearm (Figure 4, a and b). No obvious 
Doppler signal was detected. In case 3, the grayscale 
sonogram revealed a linear hyperechoic lesion with a 
hypoechoic margin. A hypoechoic area was detected 
within the subcutaneous tissue (Figure 5, a and b). 
Some Doppler signals were detected in these hy-
poechoic lesions (Figure 5, c).

Histologic findings
The final diagnoses of the foreign bodies in these 

3 patients were based on the histological findings of 
the surgical specimens. In case 1, a fragment of the 
glass was removed from the region when the biopsy 
examination was performed. In case 2, histological 
examination revealed a vegetative foreign body sur-
rounded by multinucleated giant cells and lympho-
cytes in the dermis (Figure 6, a and b). In case 3, the 
pencil-core material was observed in the dermis and 
subcutaneous tissue (Figure 7, a). The nodule showed 
granulomatous changes, characterized by foreign 
body giant cells, lymphocytes, and histiocytes includ-
ing black particles in the cytoplasm (Figure 7, b).

DISCUSSION
A sonographic examination is often performed in 

dermatology (1) and is considered a useful diagnos-
tic tool, especially for radiolucent foreign bodies in 
the dermis and subcutaneous tissue. However, to our 
knowledge, only a few studies have reported the so-
nographic characteristics of radiolucent foreign bod-

Figure 1. Clinical findings in case 1. A skin-colored, 
firm, subcutaneous nodule on the ventral side of his 
right index finger.

Figure 2. Clinical findings in case 3. A firm nodule on 
the right sole.

Figure 3. Ultrasonograms of the foreign body in case 
1. (a) Longitudinal grayscale sonogram of a linear 
hyperechoic lesion (arrowhead). (b) Transverse gray-
scale sonogram showing a defined linear hyperechoic 
lesion (arrowhead). (c) Doppler sonogram showing 
some signals.
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ies. Herein, we report the sonographic characteristics 
of 3 foreign bodies (a fragment of glass, a vegetative 
foreign body, and a pencil core).

Radiological examination is not always useful to 
detect foreign bodies, because organic substances 
such as vegetative materials and wood are radiolu-
cent. Borgohain et al. have reported that vegetative 
foreign bodies in the soft tissues are not detected in 
an X-ray, but are detected by a sonographic examina-
tion (2). Retained wooden foreign bodies are shown 
as linear echographic structures with a pronounced 
acoustic shadowing (3), similar to our findings. Hor-
ton et al. (4) evaluated the appearances of soft-tissue 
foreign bodies by size, shape, and composition such 
as glass, toothpicks, pencil-cores, metal, and plastic, 
and compared them in sonographic and radiograph-
ic findings. In their study, sonographic characteristics 
of glass appeared hyperechoic with posterior shad-
owing from the edge (4). Although a wooden tooth-
pick was not visualized on the radiograph, the sono-
graphic examination could detect it as a hyperechoic 
mass with complete posterior shadowing. In our case, 
the vegetative foreign body was revealed as a linear 
hyperechoic lesion in the well-defined hypoechoic 

Figure 5. Ultrasonograms of the foreign body in case 
3. (a) Longitudinal grayscale sonogram showing a lin-
ear hyperechoic lesion (arrowhead) with a hypoecho-
ic margin. Hypoechoic area was consistent with the 
thickening of the subcutaneous tissue. (b) Transverse 
grayscale sonogram showing a linear hyperechoic 
lesion (arrowhead) with a hypoechoic margin. Hy-
poechoic area was consistent with thickening of the 
subcutaneous tissue. (c) Doppler sonogram showing 
some signals.

Figure 4. Ultrasonograms of the foreign body in 
case 2. (a) Longitudinal grayscale sonogram showing 
a linear hyperechoic lesion in the well-defined hy-
poechoic mass (arrowheads). (b) Transverse grayscale 
sonogram showing a linear hyperechoic lesion in the 
well-defined hypoechoic mass (arrowhead).

mass. Jacobson et al. (5) reported that sonography 
can reveal wooden foreign bodies, as small as 2.5 mm 
in length, with 87% sensitivity and 97% specificity. 
The sonographic finding of a pencil fragment was a 
hyperechoic lesion with complete posterior shadow-
ing, similar to our findings. Since several investiga-
tors have reported that many foreign bodies are ra-
diographically undetectable, sonography shows an 
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excellent modality for the evaluation of radiolucent 
foreign bodies (5,6).

CONCLUSION
Our sonographic study revealed 3 characteris-

tic features of the different foreign bodies: 1) the 
fragment of glass showed a well-defined linear hy-
perechoic lesion, 2) the vegetative foreign body re-
vealed a linear hyperechoic lesion in a well-defined 
hypoechoic mass, 3) the pencil-core revealed a linear 
hyperechoic lesion with a hypoechoic margin. High-
resolution ultrasound equipment is useful for the 
detection of small foreign bodies that are difficult to 
detect in sonography and other diagnostic imaging. 
In addition, as a sonography is a noninvasive method, 
it can be a useful tool for the diagnosis of subcutane-
ous masses and lesions.

References:
1. Tada S, Watanabe T, Suzuki C, Nohisa Y, Shinoda 

K, Furuta N, et al. Sonographic findings of subcu-

taneous sarcoidosis in 3 cases. J Ultrasound Med 
2015;34:1485-8.

2. Borgohain B, Borgohain N, Handique A, Gogoi PJ. 
Case report and brief review of literature on so-
nographic detection of accidentally implanted 
wooden foreign body causing persistent sinus. 
Crit Ultrasound J 2012;4:10.

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

4. Horton LK, Jacobson JA, Powell A, Fessell DP, 
Hayes CW. Sonography and radiography of soft-
tissue foreign bodies. AJR Am J Roentqenol 
2001;176:1155-9.

5. Jacobson JA, Powell A, Craig JG, Bouffard JA, van 
Holsbeeck MT. Wooden foreign bodies in soft tis-
sue: detection at US. Radiology 1998;206:45-8.

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

Figure 6. Histologic findings in case 2. (a) A vegetative foreign body in the dermis. (b) A vegetative foreign 
body surrounded by multinucleated giant cells and lymphocytes (hematoxylin-eosin stain, original magnifica-
tion ×100).

Figure 7. Histologic findings in case 3. (a) A pencil-core material was observed in the dermis and subcutaneous 
tissue. (b) The granulomatous changes by the foreign body, giant cells, lymphocytes, and histiocytes containing 
black particles (hematoxylin-eosin stain, original magnification ×200).
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