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Abstract
Purpose  Local therapy is the preferred option of treatment for most cutaneous leishmaniasis (CL); however, local therapy 
could be challenging, depth and size of the skin lesions are not always clinically evident and treatment response evaluation 
could occasionally be misleading. High frequency ultrasound is a non-invasive imaging tool which allows initial depth 
assessment ultrasound-guided infiltrations and ultrasound monitoring until resolution.
Methods  We present two cases of CL treated with ultrasound-guided infiltrations and ultrasound monitoring until resolution.
Results  Ultrasound imaging allowed a more accurate diagnosis of CL, defining more precisely the depth and size of the skin 
lesions. During follow-up, progressive decrease in dermal involvement, marked attenuation of the echogenicity of subcutane-
ous cellular tissue and a decrease in vascularization in the color Doppler mode was observed, which aided in evaluation of 
treatment response. Hypodermal inflammation observed through sonography was addressed with image-guided infiltration.
Conclusion  We would like to highlight the usefulness of skin ultrasound (both B-mode and color Doppler mode) in the 
diagnosis, depth assessment, imaging guided treatment, and follow-up in CL.
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Introduction

Cutaneous leishmaniasis (CL) is the most common clinical 
form of leishmaniasis in the world [1]. This parasitic infec-
tion causes chronic skin lesions, typically on sun-exposed 
areas and usually affecting the facial area and extremities. 
These lesions can later result in unsightly scarring, espe-
cially when the face is involved [2, 3]. Local therapies, such 
as intralesional injections of pentavalent antimonial drugs, 
are preferred for localized CL [2]. Treatment responses are 
evaluated weekly or monthly through clinical examination, 
which could occasionally be misleading [1]. High-frequency 
ultrasound is a noninvasive imaging tool that represents tis-
sues with high definition and elevated clinical utility [4, 5]. 

We present two cases of CL treated with ultrasound-guided 
infiltrations and ultrasound monitoring until resolution.

Clinical cases

Case 1

A 61-year-old male was referred to our dermatology 
department because of a 3-month-old lesion on the upper 
left cheek. The lesion was initially treated with oral clox-
acillin with no improvement. On physical examination, a 
poorly defined erythematous–violaceous indurated papule 
with peripheral erythema and a crusty center was observed 
(Fig. 1a). We performed both B mode and color Doppler 
scanning imaging, using a lineal probe with a variable fre-
quency of 10–22 MHz. The probe was attached to MyLab 
Class C equipment (Esaote, Genova, Italy) with a pulse 
repetition frequency of 1.2 kHz and a color Doppler gain 
immediately before a flare artifact. In the grayscale image, 
we could observe in the dermis a predominantly hypo-
echoic oval lesion with a maximum diameter of 10.8 mm 
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and well-defined intralesional hyperechoic areas. Ill-defined 
hyperechoic lobular involvement of the hypodermis was also 
observed (Fig. 1b). Doppler mode imaging showed abundant 
intralesional vascularization (Fig. 1c). A histological study 
revealed a chronic non-necrotizing granulomatous lympho-
histiocytic dermatitis, and a DNA amplification study (PCR) 
was positive for Leishmania infantum. Weekly intralesional 
ultrasound-guided infiltrations of meglumine antimoniate 
were initiated, both in the dermis and in the hypodermis, 
with the inflammation assessed by ultrasound imaging. After 
4 weeks, both clinical (Fig. 1d) and ultrasound improve-
ments were observed, with a marked reduction in diameter 
(from 10 to 6 mm), a lower echogenicity of the subcutane-
ous cellular tissue (Fig. 1e), and a decrease in Doppler flow 
(Fig. 1f). The lesion resolved after 8 weeks of treatment.

Case 2

A 55-year-old male with no previous medical history was 
referred to our dermatology department for further inves-
tigation of a 5-month-old lesion in the pretibial area with 
progressive growth and no response to topical mupirocin. On 
physical examination, a well-defined, subtly infiltrated ery-
thematous plaque with yellowish desquamation was found 

(Fig. 2a). The same exploration techniques and parameters, 
for both B mode and color Doppler imaging, were used as 
in the previous case. B mode imaging showed a dermal, 
hypoechogenic oval lesion, with some hyperechogenic 
areas and tracts inside, whereas the hypodermis showed 
no involvement (Fig. 2b). Color Doppler imaging showed 
increased intralesional vascularization (Fig. 2c). A histo-
logical study revealed a lymphohistiocytic infiltrate affect-
ing the superficial and deep dermis. Multiple intracytoplas-
mic microorganisms were observed with PAS staining, all 
consistent with CL. Treatment was initiated with monthly 
intralesional ultrasound-guided infiltrations of meglumine 
antimoniate at the dermal level, with the inflammation 
assessed by ultrasound imaging. After one year, both clini-
cal and ultrasound improvement was observed, with marked 
reductions in the diameter of the lesion (Fig. 2d), in dermal 
echogenicity (Fig. 2e), and in Doppler flow (Fig. 2f).

Discussion

Several published studies support the use of skin ultra-
sound as a complementary technique for the diagnosis and 
treatment of skin lesions [4]. Regarding CL, ultrasound 

Fig. 1   Clinical Case 1. Top row: before treatment. a Clinical photo-
graph of a case of cutaneous leishmaniasis with a lesion in the upper 
cheek. b Grayscale ultrasound: a hypoechoic oval lesion in the der-
mis with intralesional hyperechoic areas and a lobular hyperechoic 
involvement of the hypodermis. c Color Doppler: increased intrale-

sional vascularity. Bottom row: after treatment. d Clinical image after 
4 weeks of treatment. e Grayscale ultrasound: a decrease in the diam-
eter of the lesion with little involvement of the hypodermis. f Color 
Doppler: decreased intralesional vascularity
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imaging has already been used in complex or atypi-
cal cases [6], and its potential for monitoring treatment 
responses has been raised [5, 6]. Rojas Mora et al. [6] 
published two cases of CL with ultrasound descriptions. 
They found diffuse thickening of the dermis in the first 
case, a poorly defined image of the superficial dermis in 
the second case, and an increase in Doppler flow in both 
cases. More recently, a study by Saavedra et al. [5] evalu-
ated the diagnostic ultrasound findings in a series of 19 
patients with CL. They found that all lesions affected both 
the dermis and the hypodermis. The most frequent dermal 
findings were irregular dermal thickening and decreased 
echogenicity. All patients also presented ultrasound signs 
of panniculitis, which showed a thickened, hyperecho-
genic, and heterogeneous hypodermis, with a predomi-
nant septal rather than lobular involvement. Doppler mode 
imaging showed a peripheral increase in vascularization 
in some cases. Our diagnostic findings showed a hypo-
echoic band in the dermis and hyperechoic lobular involve-
ment of the hypodermis in the first case and a hypoechoic 
oval lesion in the dermis with intralesional hyperechoic 
areas and tracts in the second case, while both cases also 
presented intense intralesional vascularization on color 
Doppler images (Fig. 1). Ultrasound changes associated 
with clinical responses to the treatment were a progres-
sive decrease in dermal involvement, a marked attenuation 

of the echogenicity of subcutaneous cellular tissue, and 
a decrease in vascularization in the color Doppler mode 
(Figs. 1, 2, bottom rows).

Currently, clinical management of CL is based on a 
hypothetical location of CL in the epidermis and dermis 
[5]. However, hypodermal involvement has been found in 
histological studies and is considered an important char-
acteristic for differential diagnosis with other patholo-
gies [1]. Moreover, local therapy could be challenging, as 
hypodermal inflammation might not be correctly addressed 
due to superficial infiltrations [5]. Ultrasound imaging 
allows a more accurate diagnosis of CL, defining more 
precisely the depth and size of the skin lesions. Further-
more, it allows the image-guided infiltration of drugs and 
improves follow-up treatments [7].

Conclusion

In two case reports, we highlight the usefulness of skin 
ultrasound (both B mode and color Doppler mode) in the 
diagnosis, depth assessment, imaging-guided treatment, 
and follow-up of CL.

Fig. 2   Clinical Case 2. Top row: before treatment. a Clinical photo-
graph of a case of cutaneous leishmaniasis with a lesion in the preti-
bial area. b Grayscale ultrasound: a hypoechoic oval lesion in the 
dermis with intralesional hyperechoic areas and tracts. c Color Dop-

pler: increased intralesional vascularity. Bottom row: after treatment. 
d Clinical image after 1 year of treatment. e Grayscale ultrasound: 
a decrease in the diameter of the lesion. f Color Doppler: decreased 
intralesional vascularity
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