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Abstract
The diagnosis of cutaneous lymphomas is challenging and requires skin tissue for histology and immunophenotyping using 
immunohistochemistry and molecular studies. In recent years, the role of non-invasive imaging techniques has been described 
as part of the clinical assessment of cutaneous lymphoma lesions. Imaging modalities such as dermoscopy, reflectance 
confocal microscopy (RCM), and high frequency ultrasound (HFUS) have been shown to be very valuable in raising the 
clinical suspicion for lymphomas of the skin, and in distinguishing cutaneous lymphomas from inflammatory dermatoses 
such as lupus, psoriasis, or eczema. These non-invasive methods can be used to direct the clinician to the optimal biopsy 
site to maximize the histopathological results and minimize false negatives. These methods also have a potential place in 
monitoring treatment response. In this review we present a concise summary of the dermoscopic imaging, RCM, and HFUS 
features seen in cutaneous T-cell lymphomas (CTCL) and B-cell lymphomas (CBCL).

Key Points 

Imaging modalities such as dermoscopy, reflectance 
confocal microscopy, and high frequency ultrasound are 
useful in the assessment of cutaneous lymphoma lesions.

Non-invasive techniques have a promising role in raising 
suspicion of lymphomas of the skin and in distinguishing 
cutaneous lymphomas from inflammatory dermatoses 
such as lupus, psoriasis, or eczema. These non-invasive 
methods can be used to direct the clinician to the optimal 
biopsy site to maximize the histopathological results and 
minimize false negatives.

1  Introduction

Cutaneous lymphomas are a heterogeneous group of distinct 
B-cell and T-cell neoplasms that originate in the skin. The 
diagnosis of cutaneous lymphomas can be difficult due to the 
clinical and histological overlap with other dermatologic dis-
orders and between the different skin lymphoma subtypes. A 
histopathological correlation is of pivotal importance in the 
correct diagnosis of cutaneous lymphomas. It is not uncom-
mon that multiple dermatologist consultations and skin 
biopsies may be required before a diagnosis of cutaneous 
lymphoma is made.

Non-invasive imaging techniques such as dermoscopy, 
reflectance confocal microscopy (RCM), and high frequency 
ultrasound (HFUS) have been proven to be useful in the 
assessment of cutaneous lymphoma lesions, offering a link 
between the clinical appearance and histopathology features. 
Although such skin imaging modalities cannot replace tis-
sue biopsy for immunophenotyping, molecular and genetic 
analyses, which are mandatory for accurate skin lymphoma 
diagnosis, these non-invasive methods do have a role in rais-
ing suspicion of lymphoma of the skin, leading to a skin 
biopsy and directing the optimal lesion and the exact loca-
tion for sampling.
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2 � Dermoscopy in Cutaneous Lymphomas

Dermoscopy is a widely used and inexpensive non-invasive 
technique to better characterize dermatological lesions. 
While many of the dermoscopic features of primary cuta-
neous lymphomas are non-specific, dermoscopic evaluation 
can be a helpful tool in increasing the index of suspicion 
for cutaneous lymphoma as a differential diagnosis [1]. 
Moreover, dermoscopy may be a useful diagnostic aid when 
differentiating primary cutaneous lymphoma from other 
inflammatory and tumorous conditions that may appear 
indistinguishable on clinical assessment alone [2].

Primary cutaneous lymphomas most commonly present 
on dermoscopy as organized lesions with orange/salmon-
colored background and follicular plugs [3]. In a retrospec-
tive comparative study by Errichetti et al., structureless 
orange areas were the strongest predictor of primary cuta-
neous lymphoma when compared with tumorous lesions and 
non-infiltrative dermatoses such as discoid lupus erythema-
tosus and granuloma faciale [2]. Out-of-focus short linear 
vessels with branches (Fig. 1) and focal white structureless 
areas have also been reported and are positively associated 
with primary cutaneous lymphomas when compared with 
infiltrative dermatoses in particular, including granuloma-
tous dermatoses and histiocytoses [2].

2.1 � Dermoscopy in Cutaneous T‑Cell Lymphomas

The dermoscopic findings of classic mycosis fungoides 
(MF) have been better described than other subtypes of 
cutaneous T-cell lymphomas (CTCL). Patch stage MF 
shows a characteristic vasculature pattern consisting of fine 
short linear vessels and spermatozoa-like structures that 
are composed of a dotted vessel adjacent to a short curved 
vessel [4, 5]. White scales in the skin furrows can also be 
present [4]. Dotted vessels are similarly seen in plaque-
stage MF, but tend to have a clustered arrangement with a 
non-specific distribution [4]. In tumor-stage MF, ulceration, 

peripheral linear vessels with branches, and red globules 
separated by white lines are common [4]. Orange struc-
tureless areas can be seen in all stages of classic MF. In 
patch and plaque stages, these regions correspond to dermal 
hemosiderin deposits on histopathology [4, 5]. In tumor-
stage MF, the orange structureless areas reflect dense cel-
lular infiltrate on histopathology [3, 4].

Dermoscopy of several MF variants have also been 
described in the literature, albeit to a lesser degree. Fol-
liculotropic MF has a highly variable dermoscopic pres-
entation, making clinical and histopathological correla-
tion important for accurate diagnosis [6]. Loss of hairs, 
dilated follicles, perifollicular accentuation presenting as 
white halos, comedo openings, and follicular plugs have 
all been reported [4, 5]. The erythrodermic variant of MF 
has been characterized on dermoscopy by linear and dot-
ted vessels, patchy white scales, and focal white-pinkish 
and orange structureless areas [4, 7]. Scalp examination 
using trichoscopy in patients with erythrodermic CTCL 
may be particularly useful, with one study of 16 patients 
with erythrodermic CTCL reporting pili torti, broken hairs, 
white thick interfollicular bands, and patchy background 
hyperpigmentation present in 81%, 75%, 56%, and 38% of 
patients, respectively [8]. Finally, few studies on the der-
moscopy of poikilodermatous MF exist, although the cases 
that have been reported describe white and brown structure-
less areas, white patchy scales, and brown reticular lines as 
prominent features [4].

Several studies have investigated the dermoscopic dif-
ferences between MF and other common inflammatory 
conditions. When compared with diseases like chronic 
dermatitis, psoriasis, lichen planus, pityriasis rosea, and 
nummular dermatitis, spermatozoa-like vessels and white 
scales are significantly more prominent in MF [9–12]. Such 
spermatozoa-like structures have been reported as 100% 
specific for early-stage MF but only 74.2% sensitive [10, 
11]. Fine short linear vessels have a higher sensitivity of 
93.7% for early-stage MF with a specificity of 97.1% [10, 

Fig. 1   Cutaneous B-cell lym-
phoma. Clinical and Dermos-
copy images. a Red papules 
and nodules on the arm of a 
65-year-old female patient. b 
Dermoscopy shows out-of-focus 
short linear vessels on a salmon-
colored background
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11]. Finally, orange-yellowish patchy areas, another char-
acteristic feature of CTCL, have had sensitivities and spe-
cificities of 90.6% and between 91.4% and 99.7% reported, 
respectively [10, 11].

Of the CD30-positive T-cell lymphoproliferative dis-
orders, the dermoscopy of lymphomatoid papulosis (LyP) 
has been best described. Moura and colleagues character-
ized the dermoscopic findings at different stages of the 
disease in a cohort of eight patients with LyP. As an ery-
thematous papule, LyP demonstrates tortuous, irregular 
vessels radiating from the lesion center with a surrounding 
white structureless area [13]. When the lesions become 
hyperkeratotic, they contain a similarly tortuous vessel 
pattern; however, unlike in the erythematous stage, these 
vessels spare the central region of the lesion [13]. White 
structureless areas are also seen in the hyperkeratotic 
papules [13]. In the necrotic papule stage, the character-
istic tortuous vessel pattern can only be seen at the far 
periphery of the lesion, with the central area consisting 
of a brown-gray area corresponding to fibrinoid material 
[13]. Finally, in the cicatricial stage, no vessels can be 
identified and only a brown-gray structureless area remains 
representing postinflammatory pigmentation [13, 14]. The 
dermoscopic features of various CTCL subtypes are pre-
sented in Table 1.

2.2 � Dermoscopy in Cutaneous B Cell Lymphomas

Although studies assessing dermoscopy of cutaneous 
B-cell lymphomas (CBCL) are limited, a characteristic 
dermoscopic pattern has been described. Early case series 
first reported features of white circles with salmon-colored 

areas, scales, and arborizing vessels in CBCL lesions [15, 
16]. In 2018, Geller et al. performed a retrospective study 
evaluating the dermatoscopic findings of 58 primary 
CBCLs. The authors confirmed that nearly 80% of lesions 
demonstrated a salmon-colored background. Prominent 
blood vessels were seen in a majority of the lesions, two-
thirds of which had a notable serpentine morphology [17]. 
Importantly, dermoscopic findings did not differ between 
CBCL subtypes, highlighting the diagnostic limitations 
of this tool [17].

While less common than the salmon-colored areas and 
serpentine vessels, crystalline structures and pseudopod-
like vessels have also been reported as CBCL dermoscopic 
features [18] as have vessels with a fine, short, linear, and 
irregular pattern [5]. Additionally, in one case report, nota-
ble yellow plugs surrounded by well-defined white circles 
were evident on dermoscopy of a patient with CBCL [19]. 
The pronounced follicular plugging corresponded to an 
upward epidermal displacement caused by the underlying 
dermal lymphocytic infiltrate [19]. Table 2 summarizes the 
dermoscopic features found in CBCL.

3 � Reflectance Confocal Microscopy 
in Cutaneous Lymphomas

RCM is an imaging technique with cellular resolution (lat-
eral resolution 0.5–1 µm, 3.5–4 µm optical sectioning), 
which allows in vivo visualization of horizontal sections 
of skin. Due to its high resolution, it is possible to obtain 
near-histological greyscale images but limited to a depth of 
around 250 µm (papillary dermis) [20]. In addition, RCM 
visualizes better structures with high refractility such as 
melanin and keratin (seen as white), as opposed to structures 

Table 1   Dermatoscopic findings in cutaneous T-cell lymphoma (CTCL)

MF mycosis fungoides, LyP lymphomatoid papulosis

CTCL type Dermatoscopic characteristics

MF—patch stage Linear/linear-curved vessels, white scales in skin furrows, orange structureless areas
MF—plaque stage Clustered dotted vessels with a non-specific distribution, orange structureless areas, white structureless areas
MF—tumor stage Orange structureless areas, white structureless areas, peripheral linear vessels with branches, ulceration, red 

globules separated by white lines
Folliculotropic MF Lack of hairs, dilated follicles with white halo, follicular plugs
Erythrodermic MF Linear/dotted vessels, patchy white scales, focal orange structureless areas, pili torti, broken hairs, white thick 

interfollicular bands, patchy background hyperpigmentation
Poikilodermatous MF Focal white and brown structureless areas, white patchy scales, brown reticular lines
LyP—erythematous papule Tortuous irregular vessels radiating from the center to the periphery, white structureless areas surrounding the 

vessels
LyP—hyperkeratotic papule Tortuous irregular vessels sparing center of lesion, white structureless areas seen in center of papules
LyP—necrotic papule Centrally brown-gray structureless area, tortuous vessels in extreme of periphery
LyP—cicatricial lesion Brown-gray structureless mark, no identifiable vessel pattern
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with low refractility such as water present mostly in the 
nuclei of cells (seen as black) [21].

RCM has been used in the diagnosis and treatment moni-
toring of skin lymphomas, mostly CTCL since B-cell lym-
phomas are mostly dermal and cannot be easily evaluated 
with RCM. Therefore, the usefulness of RCM in cutaneous 
lymphomas is limited to the depth of penetration (RCM can-
not clearly see the reticular dermis) and the limited refractil-
ity of atypical lymphocytes, which can make the diagnosis 
of cutaneous lymphomas challenging also under the lens of 
RCM. In addition, RCM does not allow performing immu-
nohistochemical or molecular studies, which can be crucial 
not only from a diagnostic standpoint, but also from a thera-
peutic standpoint (i.e., the presence of CD30+ cells, which 
could be treated with brentuximab). Nevertheless, if avail-
able, RCM is a very valuable tool in distinguishing cutane-
ous lymphomas from other erythematosquamous conditions 
such as lupus, psoriasis, or eczema, helps selecting the best 
biopsy site in order to maximize the histopathological results 
and minimize false negatives [22–25], and enables treatment 
monitoring [26, 27].

3.1 � Reflectance Confocal Microscopy in Cutaneous 
T‑Cell Lymphomas

Several studies and case reports have described the RCM 
features in different CTCLs, mostly MF and to a lesser extent 
LyP. RCM allows the visualization of epidermal changes 
such as the presence of epidermal lymphocytes, as well as 
the presence of an inflammatory infiltrate in the dermal–epi-
dermal junction (DEJ) and upper dermis. However, although 
RCM has cellular resolution, it is limited to the nuclear con-
tour and does not allow the visualization of nuclear atypia, a 
key feature to diagnose CTCL [28]. Nevertheless, the pres-
ence of several RCM features may be suggestive of CTCL 
in the appropriate clinical context.

In 2007, Agero et al. first described the RCM features 
on a series of seven patients with MF [23]. They classified 
the features according to the clinical presentation: patch, 
plaque, and tumor stages. They identified the presence of 

single lymphocytes (epidermotropism/exocytosis) in the 
epidermis seen as weakly refractile round cells, mostly in 
patch and plaque stages (Fig. 1). They also identified aggre-
gates of lymphocytes in the epidermis mostly in the plaque 
stage and less in patch stage, correlating histologically with 
Pautrier’s microabscesses (Fig. 2). Also, they identified the 
presence of disruption of the normal dermal papillae (non-
edged papillae, seen as hyporefractile dermal papillae), thus 
revealing disruption the DEJ caused by atypical lymphocytes 
(Fig. 1). This was present mostly in the patch and plaque 
stage. In tumor stage, their findings were limited since they 
only included one case and the imaging depth was limited 
to the papillary dermis; however, they observed non-edged 
papillae (disruption of the DEJ) and to a lesser extent epi-
dermal lymphocytes.

Further studies confirmed these findings and described 
some additional ones such as the presence of epidermal dis-
array [25, 29, 30], blood vessel dilation [29], and dermal 
fibrosis [29], among others features, which were summa-
rized in a systematic review [28] (Table 3). Regarding MF 
variants, folliculotropic MF also presents with fibrosis and 
lymphocyte infiltration surrounding the hair follicles [29, 
31], and transformed MF presents with large hyperrefractile 
roundish pleomorphic cells in the epidermis [32], on top of 
the aforementioned RCM features in MF. In an attempt to 
distinguish MF from other erythematosquamous dermatoses 
such as psoriasis, eczema, or lupus, Koller et al. [33] showed 
that the classic RCM findings for MF (interface dermatitis, 
exocytosis, dermal lymphocytes) had a sensitivity and speci-
ficity of 63.33% and 92.89%, respectively. Regarding Sézary 
syndrome (SS) and erythrodermic MF [29], the presence of 
dilated blood vessels is the most prominent and distinctive 
RCM feature of this form of CTCL. Additionally, it is also 
possible to identify atypical cells in the epidermis, DEJ, and 
dermis.

LyP is the other CTCL where RCM has been shown to 
be of significant utility, especially to select the best lesion 
to biopsy. The first three LyP cases were described in 2012 
by Lange-Asschenfeldt et al. [30] in a series of patients 
with CTCL, although the goal of that study was to assess 
the interobserver reproducibility of MF features. In 2013, 
Ardigò et al. described the RCM features and their histo-
pathologic correlates [24]. They identified similar find-
ings to MF such as atypical cells in the epidermis (either 
isolated or aggregated), as well as disruption in the DEJ 
(Fig. 3). Additionally, they also identified spongiosis, par-
akeratosis, dermal fibrosis, and dermal lymphocytes in a 
significant number of cases. Interestingly, they did not see 
epidermal disarray in any of their cases as opposed to the 
Lange-Asschenfeldt et al. series. A summary of the most 
relevant RCM features of LyP can be found in Table 4.

Table 2   Dermatoscopic findings in cutaneous B-cell lymphoma 
(CBCL)

CBCL dermoscopy component Dermatoscopic characteristics

Background Orange/salmon-colored
Vasculature Serpentine and arborizing mor-

phology
Fine short linear irregular
Vascular pseudopods

Additional features White circles
Crystalline structures
Yellow plugs
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3.2 � Reflectance Confocal Microscopy in Cutaneous 
B‑Cell Lymphomas

Since CBCLs are, by definition, dermal proliferations, the 
description of RCM features in these tumors is anecdotal due 

to its limited depth penetration. In fact, most of the scarce 
cases described come from ophthalmological journals in 
which RCM has been used to assess thin B-cell lympho-
mas of the conjunctiva. These cases correspond to mucosa-
associated lymphoid tissue (MALT) lymphomas and under 
confocal microscopy showed hyperrefractile roundish cells 

Fig. 2   Mycosis fungoides, patch stage. Clinical and RCM images. a 
Hyperpigmented patch of mycosis fungoides located on the sole of 
a 55-year-old male patient. b RCM images showing parakeratosis 
(oval) in the stratum corneum surrounding eccrine gland opening; 
c spongiosis (circle) and exocitosis of inflamatory cells (arrows); d 

Pautrier's micro-abscesses in the epidermis (cirles); e inflammatory 
cells at the level of the DEJ with partial obscuration of the DP rim-
ming (non-edge papillae); and f sclerosis of the superficial dermis. 
DEJ  dermal-epidermal junction, DP dermal papillae,  RCM  reflec-
tance confocal microscopy

Table 3   Reflectance confocal microscopy (RCM) features in mycosis fungoides

RCM reflectance confocal microscopy, DEJ dermal-epidermal junction

RCM term Description

Epidermis Epidermal disarray Irregular honeycomb pattern
Epidermotropism Weakly refractile round cells in epidermis
Pautrier’s microabscesses Aggregates of weakly refractile round cells

DEJ Interface dermatitis/non-edged papillae Hyporefractile papillary rings
Junctional lymphocytes Weakly refractile round cells at DEJ

Dermis Dilated blood vessels Large hyporefractile structures with internal blood flow
Dermal lymphocytes Weakly refractile round cells in the dermis, isolated or aggregated
Fibrosis Hyperrefractile bundles in dermis
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in the stroma, together with a normal epithelium [34, 35]. 
Regarding skin CBCL, only one case has been reported by 
Laghi et al. [36] who described a secondary cutaneous folli-
cular B-cell lymphoma on the scalp with dermoscopy, RCM, 

and histology. In RCM, they identified nucleated cellular 
infiltration and fibrosis in the papillary dermis surrounding 
the adnexa, which corresponded to atypical lymphocytes on 
histology.

Fig. 3   Lymphomatoid papulosis. Clinical and RCM images. a Par-
tially necrotic papule of lymphomatoid papulosis on the left right arm 
of a 35-year-old female patient. b RCM image of the stratum corneum 
with focal parakeratosis (circle); c diffuse exocytosis of highly refractile 
inflammatory cells in the epidermis; d 1.5 mm × 1.5 mm block show-

ing diffuse distribution of inflammatory cells in the epidermis (arrows); 
e non-edge papillae with obscuration of the DEJ by dense infiltrate of 
inflammatory cells (arrows); and f dermal sclerosis with inflammatory 
cells (arrows) in the upper dermis and dilated vessels (circle). DEJ der-
mal-epidermal junction, RCM reflectance confocal microscopy

Table 4   Reflectance confocal microscopy (RCM) features in lymphomatoid papulosis

RCM reflectance confocal microscopy, DEJ dermal-epidermal junction

RCM term Description

Epidermis Parakeratosis Hyperrefractile structures in stratum corneum
Normal honeycomb pattern Normal epidermal keratinocytes
Epidermotropism Weakly refractile round cells in epidermis
Pautrier’s microabscesses Aggregates of weakly refractile round cells
Spongiosis Presence of dark spaces between epidermal keratinocytes (inter-

cellular edema)
DEJ Interface dermatitis/non-edged papillae Hyporefractile papillary rings

Junctional lymphocytes Weakly refractile round cells at DEJ
Dermis Dilated blood vessels Large hyporefractile structures with internal blood flow

Dermal lymphocytes Weakly refractile round cells in the dermis, isolated or aggregated
Fibrosis Hyperrefractile bundles in dermis
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4 � High Frequency Ultrasound in Cutaneous 
Lymphomas

In recent years, HFUS has become an integral non-invasive 
clinical imaging tool in dermatology [37]. High frequency 
probes (≥ 15 MHz) produce high resolution images in vivo, 
which are ideal for examining the skin and its appendages 
[38, 39]. While some cutaneous neoplasms, such as basal 
cell carcinoma, have been well studied using dermato-
logic sonography [40], the study of sonographic features 
of primary cutaneous lymphomas are limited and scarce. 
Although HFUS has high sensitivity for diagnosis of pri-
mary cutaneous lymphomas, it has a low specificity and a 
histological assessment is required to confirm the diagnosis 
[41]. Furthermore, HFUS can underestimate the disease bur-
den in patients with multifocal lesions [41]. This imaging 
modality, however, may be helpful in monitoring the thera-
peutic response to various treatments of cutaneous lympho-
mas, including brachytherapy, particularly in MF, and also 
topical medications [42].

In 1997, Giovangnorio et al. were the first to describe 
the sonographic characteristics of primary cutaneous 

lymphomas. Their study identified that CBCLs produce 
sharply delineated nodular patterns while CTCLs present 
sonographically with more diffuse dermal involvement 
[43]. It appears that the sonographic features of cutaneous 
lymphoma are mostly homogeneously hypoechoic (Fig. 4), 
except the panniculitis like T-cell lymphoma [44]. These 
homogeneous patterns correspond to the large and uniform 
clusters of the atypical lymphocytes seen in histology [45, 
46]. Years later, a retrospective series by Mandava and col-
leagues disclosed four sonographic patterns of primary 
cutaneous lymphoma: nodular, pseudo-nodular, focal, and 
diffuse infiltrative [47]. In this study, 70% of CBCL had 
nodular or pseudonodular patterns, while only half of the 
infiltrative types were CTCL. All examined cases of skin 
lymphomas showed a thick dermis with no evidence of cal-
cifications, posterior artifacts, or necrosis. Hypervascular-
ity was more prominent in the nodular and pseudonodular 
types. In general, it seems that there is a positive correlation 
between the hypervascularity of the lesions as seen by HFUS 
and the severity of the cutaneous lymphoma [46].

Fig. 4   Mycosis fungoides, tumor stage. Clinical dermoscopy and 
high frequency ultrasound (HFUS) images. a Red tumor (arrow) and 
pink patches on the medial thigh of a 75-year-old female patient. b 
Dermoscopic imaging of the lesion showed dotted vessels, white 

scale, and bright white lines with orange structureless areas. c HFUS 
of the tumor shows thickened dermis and hypodermis with hypo-
echoic to unechoic dermis and hyperechoic hypdermis, with d signifi-
cant vascularization of the tumor
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4.1 � High Frequency Ultrasound in Cutaneous T‑Cell 
Lymphomas

The sonographic features of CTCL have been studied more 
than CBCL. HFUS may be particularly helpful in monitor-
ing treatment response to brachytherapy in CTCL. A subepi-
dermal low echogenic band (SLEB), thick dermis, and thick 
epidermis are the most common sonographic characteristics 
of CTCL, particularly in MF [48]. The SLEB is a well-rec-
ognized sonographic characteristic of inflammatory derma-
tosis including psoriasis and atopic dermatitis [49, 50]. In 
CTCL, the hypoechogenicity of this band is attributed to the 
loss of impedance second to the accumulation of lympho-
cytes in the upper dermis [9]. Polanska et al. demonstrated 
a significant positive correlation between the severity and 
activity of CTCL and the band’s thickness. The thickness 
of the SLEB was higher in plaque stage compared to the 
patch stage of MF. Moreover, in cases of clinical response 
to treatment, the SLEB disappeared or flattened [51–53]. 
Recently, Wang et al. described more detailed sonographic 
characteristics of the stages of MF, SS, and folliculotropic 
MF (Table 5) [52]. As the stages of MF are more advanced 
the epidermis becomes less even and the SLEB is wider 
with unclear boundaries [53]. In both folliculotropic MF and 
SS there is evidence of wide hypoechoic follicular opening, 

sometimes with hyperechoic spots within it [45]. Nonethe-
less, this research lacks data regarding of the vascularization 
of the lesions.

4.2 � High Frequency Ultrasound in Cutaneous B‑Cell 
Lymphomas

Only few publications discuss the sonographic features of 
CBCL [54–56]. Torres et al. published the sonographic eval-
uation of 12 patients divided to the major three subtypes of 
CBCL. The low grade CBCL have a predominant nodular or 
pseudonodular appearance, while the more aggressive form 
has a more heterogeneous presentation. Hypervasculariza-
tion is notable in all types [54]. Of note, the presence of 
SLEB was not mentioned in any study of CBCL.

Cutaneous pseudolymphomas may sonographically 
resemble CBCL. Wortsman et al. described a case series 
of ten patients with lymphocytoma cutis using 18 MHz and 
71 MHz transducers [57]. Two-thirds of lesions involved 
the dermis and hypodermis, while other cases involved 
only the dermis. The globule sign (hypoechoic nodular or 
pseudonodular areas within the lesions) and the teardrop 
sign (hypoechoic structure with a triangular shape within 
the lesions) were investigated. On color doppler, all cases 
presented with internal vascularity [57].

Table 5   Sonographic characteristics in primary cutaneous lymphomas

CTCL primary cutaneous T-cell lymphoma, SS Sézary syndrome, PLTCL panniculitis like T-cell lymphomas, CBCL cutaneous B cell lym-
phoma, MF mycosis fungoides, PCFCL primary cutaneous follicular center lymphoma, PCMZL primary cutaneous marginal zone lymphoma, 
DLBCLLT diffuse large B-cell lymphoma, leg type, SLEB subepidermal low echogenic band

Cutaneous lymphoma type Sonographic characteristics

CTCL Irregular hypoechoic diffuse infiltrative lesions. Thick epidermis and dermis. Vascularity varies and correlates with 
severity

MF—patch stage Even epidermis with clear boundaries without posterior echoes. SLEB with homogeneous echoes.
MF—plaque stage Uneven and wavy epidermis with clear boundaries without posterior echoes. SLEB with homogeneous echoes.
MF—tumor stage Wavy and uneven epidermis with unclear boundaries, infiltration to deep dermis and subcutis.
Folliculotropic MF SLEB with clear boundaries and homogenous echoes. Patchy hypoechoic regions/foci around hair follicles with 

unclear boundaries. Round hyperechoic deposits attached to the dermal hair follicles.
SS Even epidermal patchy hypoechoic regions/foci around hair follicles.
PLTCL Increased thickness of the dermis and subcutaneous tissue, poorly defined hypoechogenicity of the dermis and 

hyperechogenicity in the subcutis, giving a cobblestone appearance. Hypervascularity noted in lesional region.
CBCL Mostly nodular and pseudonodular
PCFCL Multinodular pattern mostly dermal-hypodermal or only hypodermal. Hypervascularity can be intralesional and 

perilesional or only intralesional.
PCMZL Elongated and well-delimited nodule or pseudonodule located mostly in dermis. Can be hypo- or hypervasculariza-

tion of color doppler.
DLBCLLT Heterogeneous pattern with trilaminar structure from surface hypo>hyper>hypo areas. Located in the dermis and 

subcutis. Hypervascularity is noted intralesionally and perilesionally.
Pseudolymphoma Fusiform (globular sign) or triangular (teardrop sign) hypoechoic lesions involving dermis and hypodermis or only 

dermis. The epidermis is elevated and increased echogenicity in the subcutis around the lesion. Internal hypervas-
cularity of lesions.
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5 � Conclusion

Dermoscopy, RCM, and HFUS are useful techniques for the 
non-invasive evaluation of cutaneous lymphomas. These 
tools, however, are limited and oftentimes non-specific, 
necessitating clinical and pathological correlation for defini-
tive diagnosis. On dermoscopy, the presence of dotted ves-
sels is more common in CTCL than CBCL, the latter of 
which shows a characteristic salmon-colored background 
and serpentine vasculature pattern. On RCM, CTCL pre-
sents with atypical cells in the epidermis and disruption of 
the DEJ. The shallow depth of RCM penetration limits the 
utility of this tool for CBCL lesions. The literature on HFUS 
for primary cutaneous lymphomas is scarce, with studies 
on CTCL and CBCL reporting the non-specific presence 
of SLEBs and hypervascularization, respectively. In con-
clusion, although further studies are needed, recognizing 
the prominent features of primary cutaneous lymphoma on 
non-invasive imaging modalities can guide clinicians in 
diagnosis and assist in treatment response monitoring and 
identification of recurrence.
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