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L E T T E R  T O  T H E  E D I T O R

Characterization of a glomus tumor using 33-MHz ultrasound 
and superb microvascular imaging

We read with great interest the recently published article by Sechi 
et al,1 which describes the ultrasound features of subungual glomus 
tumors and squamous cell carcinomas. We would like to share our 
experience with the characterization of a glomus tumor using a 33-
MHz probe and superb microvascular imaging (SMI).

A 56-year-old man presented at our dermatology service with a 
7-year history of pain in the nail area of the right second finger. The 
patient reported that the pain worsened, with paroxysmal behavior, 
when he touched cold surfaces, but that he was unable to precisely 
locate the point of pain. A radiologist with 15 years of experience 
performed a high-frequency ultrasound examination using the Aplio 
i800 device (Canon Medical Systems Corporation, Tokyo, Japan) 
with a 33-MHz transducer. Ultrasound showed a hypoechoic le-
sion with well-defined margins that was causing bone remodeling in 
the adjacent distal phalanx (Figure 1). Power Doppler imaging (PDI) 
showed intense vascularization, and color and monochrome SMI en-
abled the identification of a large tangle of vessels and the stalk sign 
(Figure 2). The diagnosis of glomus tumor was made and confirmed 
by histopathological analysis after surgical excision of the mass.

Glomus tumors originate from glomus bodies, which are neuro-
myoepithelial anastomoses responsible for the control of tempera-
ture and blood pressure via the regulation of peripheral blood flow.2 
They are benign and rare lesions, accounting for 1-5% of all soft-tis-
sue tumors originating in the hands.3 They have a slight female 
predisposition,4 and on average, they are diagnosed in the fourth 

decade of life.5 Symptoms of glomus tumors include the classic triad 
of hypersensitivity to cold, paroxysmal pain, and precise pain loca-
tion, although approximately 25% of patients do not have all of these 
symptoms.6

Glomus tumors appear on high-frequency ultrasound as small, 
solid hypoechoic lesions with well-defined margins, and PDI or color 
Doppler imaging (CDI) demonstrates intense vascularization.7,8 The 
stalk sign represents intense vascular flow connecting the lesion to 
the adjacent tissue and is seen on ultrasound in approximately 60% 
of glomus tumors.9

The imaging modalities used most commonly for the evalu-
ation of the nail apparatus are magnetic resonance imaging (MRI) 
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F I G U R E  1   Axial image of the nail region of the right second 
finger, obtained using high-frequency B-mode ultrasound a 33-
MHz transducer, showing a hypoechoic lesion with well-defined 
margins (white arrows) and minor bone remodeling of the adjacent 
distal phalanx (arrowheads) [Colour figure can be viewed at 
wileyonlinelibrary.com]

F I G U R E  2   Ultrasound images of the subungual glomus tumor, 
obtained with a 33-MHz probe. (A) Power Doppler image showing 
intense vascularization of the lesion. Color (B) and monochrome 
(C) superb microvascular images showing the high concentration 
of blood vessels and the presence of the stalk sign (white arrows) 
[Colour figure can be viewed at wileyonlinelibrary.com]
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and high-frequency ultrasound; MRI assessment of nails, however, 
requires specialized equipment and is expensive. High-frequency 
ultrasound, performed using probes with frequencies exceeding 
15 MHz, is the imaging modality of choice for this type of assess-
ment because it is widely available and less expensive.10

Most ultrasound evaluations of the subungual region have been 
performed using transducers with frequencies ranging from 15 to 
18 MHz.1,11,12 Wave penetration decreases, and image definition 
increases with increasing ultrasound frequency.13 In the case pre-
sented here, the use of a 33-MHz transducer provided better sur-
face resolution than achieved with lower wave frequencies, such as 
18 MHz (Figure 3).

The ultrasound evaluation of subungual lesions with PDI or CDI 
is important for the characterization of vascular lesions and inflam-
matory activity.14 However, the utility of PDI and CDI for the evalu-
ation of small structures, such as vessels with diameters of less than 
0.1 mm, is limited.15 In addition, typically used Doppler techniques 
fail to differentiate movement artifacts from blood flow; to address 
this problem, a filter can be added to eliminate signals from slow 
blood flow.15

SMI is a new technology incorporated into ultrasound.16 It al-
lows the evaluation of low-speed blood flow without the use of 
contrast, making it safer and more economical than contrast-en-
hanced ultrasonography,17 and it enables better detection and 
morphological characterization of microvessels than PDI or CDI.18 
SMI uses an adaptive algorithm that removes clutter artifacts 
while maintaining sensitivity to low-speed blood flow without the 
interference of movement artifacts from nearby structures.19,20 
SMI can be performed in color and monochrome; color SMI pro-
vides the information seen with B-mode ultrasound, with color 
added to the vessels (Figure 2B), and monochrome SMI provides 
better sensitivity through a focus on vascularization with the re-
moval of other information (Figure 2C).16

The case presented here demonstrates that SMI aids the detec-
tion of glomus tumors, most of which have millimetric dimensions, 
and allows better visualization than does PDI, as these structures 
have high concentrations of microvessels.4

Our experience shows that the use of SMI with high-frequency 
ultrasound is convenient because it allows better evaluation of 
slow blood flow than do commonly used methods such as PDI and 
CDI.17,18 After the article by Kaya İslamoğlu et al,21 this work is the 
second to describe the use of SMI in dermatology. Additional stud-
ies of such applications of SMI and high-frequency ultrasound are 

required to elucidate the use of this new technology to aid diagnos-
tic skin assessment.
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F I G U R E  3   High-frequency ultrasound images of a normal nail obtained with 18-MHz (A) and 33-MHz (B) probes. Note the higher 
resolution and clear difference in the echogenicity of the skin layers in B [Colour figure can be viewed at wileyonlinelibrary.com]
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