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PCTCL Primary cutaneous T-cell
lymphoma

SES Sézary syndrome

TNM Tumor, node, metastases

UV light Ultraviolet light

WHO World Health Organization

Primary cutaneous lymphomas (PCL) are extra-
nodal non-Hodgkin’s lymphomas (NHL) charac-
terized by the presence of malignant lymphocytes
confined to the skin at the time of initial diagno-
sis, and for 6 months after diagnosis, without any
evidence of extracutaneous disease, i.e., involve-
ment of lymph nodes, bone marrow, or viscera at
presentation, as assessed by adequate staging
procedures [1, 2]. After the gastrointestinal sys-
tem, the skin is the second most common site of
involvement in extranodal NHL, accounting for
19% of extranodal lymphomas with an estimated
annual incidence of 1:100,000 [3, 4]. Secondary
cutaneous lymphomas are rare and occur when
nodal or systemic malignant lymphomas involve
the skin as a secondary manifestation. PCL dif-
fers significantly from secondary cutaneous lym-
phoma as they both display distinctly disparate
genetic, clinical, histological, and immunophe-
notypic characteristics [1, 5, 6]. The differentia-
tion between these two types of lymphomas is
essential in their management as they have
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entirely different therapeutic approaches and
treatment outcomes.

In contrast to secondary cutaneous lympho-
mas, which are treated by systemic chemother-
apy, lesions of PCLs (unless extensive) are
managed by skin-directed therapies, including
UV light, topical drugs, intralesional steroids or
interferon, local radiation, and surgical excision
[1, 7]. In addition, PCLs exhibit a slow, indolent
course and better prognosis than secondary cuta-
neous lymphomas [1, 8, 9]. Primary cutaneous
lymphomas should also be differentiated from
cutaneous dermatoses, prelymphomatous condi-
tions, and “pseudolymphomas” occurring due to
reactive lymphoid hyperplasia as these diseases
resolve spontaneously after the elimination of the
causative factor and symptomatic treatment.

Currently, primary cutaneous lymphomas are
categorized according to the WHO classification
of 2017, and an updated WHO-EORTC version
of this was published in 2018. PCLs are broadly
classified into two major types depending upon
the cell of origin, (a) primary cutaneous T-cell
lymphomas (PCTCL), accounting for about
65-75%, and (b) primary cutaneous B-cell lym-
phomas (PCBCL) for about 25-35% [6]. The
most common T-cell lymphomas are mycosis
fungoides (MF), comprising about 50% of all
cases, and Sézary syndrome (SES), a rare but
aggressive subtype of PCTCL. Apart from these,
in the WHO classification of 2017, a new entity,
Epstein-Barr virus-positive mucocutaneous ulcer
(EBV-MCU), which is associated with immuno-
suppression, has been included [6].

PCLs are more common in middle-aged to
elderly patients (mean age at diagnosis 60 years),
with a female/male ratio of 0.60, and the disease
is characterized by a chronic course with pro-
longed survival [3, 4, 10]. Epidemiological data
from Europe and Asia suggests that the incidence
of PCBCL has significantly increased in the last
two decades, with more frequent occurrence in
the older population compared to PCTCL [3, 4].

The clinical presentation of PCLs is variable,
and the lesions can manifest as solitary to multiple
erythematous patches, plaques, papules, acne-
iform lesions, nodules, and tumors [3, 6]. T-cell
lymphomas frequently appear as multiple eczema-
tous and/or erythematous plaques or as a combina-

tion of patches, plaques, and tumors in the trunk,
extremities, and head and neck regions. They often
show ulceration and are infrequently associated
with cellulitis/panniculitis-like appearance and
neoplastic lymph nodes. B-cell lymphomas appear
as red-to-violaceous papules, plaques, or nodules
localized preferentially to the head and neck region
and extremities, especially the arms, and ulcer-
ation is uncommon [3]. Multiple lesions are more
frequent in T-cell lymphomas (90%) than B-cell
lymphomas (50%), which are usually limited to
one body area [11, 12].

Diagnosis of primary cutaneous lymphomas is
established by histopathology of the tissue
obtained by fine needle aspiration or open/exci-
sion biopsy. The majority of cases occur as de
novo lesions, and the lymphomatous infiltrates
usually involve the dermis without any epider-
motropism, often extending into the subcutane-
ous tissue [1, 10]. The infiltrates are mostly
monomorphic (large or small cells) and are sepa-
rated from the epidermis by a collagen band
known as the Grenz zone [1]. The malignant lym-
phocytes express a specific cluster of designation
(CD) markers that are used to determine the cel-
lular lineage of cutaneous lymphomas.
Immunohistochemistry (IHC) is critical in con-
firming the diagnosis and classification of cuta-
neous lymphomas into various subsets by noting
the presence or absence of specific T-cell lineage
markers (CD2, CD3, CDS5, CD7, CD4, CDS8, and
CD45R0O), NK cell markers (CD56), B-cell
markers (CD19, CD20, CD21, CD79a, and
PAXS), and other markers [13, 14]. IHC is also
needed to exclude systemic lymphomas with sec-
ondary skin involvement and other cutaneous
neoplasms.

Imaging studies play an important role in
diagnosing, localizing, and staging cutaneous
lymphomas. Though ultrasound with color
Doppler is the most commonly used imaging
modality, the details regarding the specific sono-
graphic imaging features of cutaneous lympho-
mas are limited, which can be attributed to the
rarity of this condition and the underutilization of
high-resolution ultrasound (HRUS) in the evalua-
tion of skin lesions.

The evaluation of cutaneous lesions in sus-
pected PCL lesions is usually performed with lin-
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ear array high-frequency transducers of
6-22 MHz with standardized settings; however,
ultrahigh frequencies can also be used. Color
Doppler and power Doppler are used to assess
vascularity in all cases. HRUS examination
includes a complete morphologic evaluation of
lesions with a description of echogenicity, mar-
gins, measurements of transverse diameter and
thickness, intralesional and perilesional vascular-
ity, and spectral analysis wherever possible [15].

In 1997, Giovagnorio, in the first detailed
study on ultrasound of primary cutaneous lym-
phomas, categorized their sonographic appear-
ance as well-defined nodules (type ),

polylobulated hypoechoic lesion formed by mul-
tiple nodules (type II), diffuse homogeneous
hyperechoic thickening of the dermis (type III),

Fig. 11.1 (a) Clinical image of cutaneous lesions in a
61-year-old man diagnosed with primary cutaneous B-cell
lymphoma shows papule (curved arrow), plaques (thin
arrows), and small nodules (thick arrow) on the trunk. (b,

and diffuse inhomogeneous thickening of the
dermis and subcutaneous tissue (type 1V) [16].
Although the study reported that focal lesions
were common in B-cell lymphomas and diffuse
lesions were more common in T-cell lymphomas,
current studies indicate that the sonographic
appearance is variable and does not always cor-
relate with the histological diagnosis [16, 17]. In
2020, Mandava et al. described the following
four types of sonographic patterns in primary
cutaneous lymphomas [17]: (1) “focal infiltra-
tive” lesions appearing as small focal dermal and
subcutaneous irregular hypoechoic infiltrates
(Fig. 11.1); (2) well-defined hypoechoic “nod-
ules” (Fig. 11.2); (3) polylobulated focal
hypoechoic lesions with ill-defined margins giv-
ing a “pseudonodular” appearance (Fig. 11.3);

c¢) HRUS image of papules present as ill-defined
hypoechoic focal infiltrative lesions in the dermis and sub-
cutaneous tissue (arrows)



254

A. Mandava

Fig. 11.2 HRUS image of cutaneous nodules demonstrates well-defined hypoechoic nodules of varying sizes in the

dermis and subcutaneous tissue (arrows)

Fig. 11.3 HRUS image of cutaneous nodules shows the
“pseudonodular” lesion as a polylobulated hypoechoic
nodule with ill-defined margins

and (4) “diffusely infiltrative” hypoechoic
panniculitis-like lesions in the dermis and subcu-
taneous tissue (Fig. 11.4). On HRUS, cutaneous
papules appear initially as small focal dermal
infiltrates, and they later coalesce to form nodular
lesions and diffuse dermal infiltrates [17]. The
cutaneous nodules can appear as either well-
defined nodules or heterogeneously hypoechoic
polylobulated pseudonodules (Fig. 11.5), and the
panniculitis-like cutaneous patches and plaques
are seen as diffuse heterogeneously hypoechoic

Fig. 11.4 (a) Primary cutaneous T-cell lymphoma:
Clinical image of cutaneous lesions in a 58-year-old man
presenting with erythematous patches and plaques on the
chest. (b) HRUS image of a plaque shows heteroge-
neously hypoechoic diffuse infiltrative lesion with ill-
defined margins in the dermis and subcutaneous tissue
(arrow)
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thickening of the dermis and subcutaneous tissue.
Well-defined hypoechoic nodules or pseudonod-

Fig. 11.5 (a) Clinical image of a 59-year-old man with
primary cutaneous B-cell lymphoma presenting with mul-
tiple cutaneous nodules on the trunk. (b) HRUS image of
a lesion shows a lobulated well-defined hypoechoic nod-
ule in the dermis and subcutaneous tissue

ules are more common in B-cell lymphomas,
whereas both nodular and ill-defined hypoechoic
diffusely infiltrative lesions are seen in T-cell
lymphomas [17, 18] (Fig. 11.6). The lesions in
PCL characteristically have infiltrative margins,
and they do not exhibit any internal necrosis,
calcifications, and posterior acoustic shadowing
[11,17,18].

On color Doppler examination, the initial
focal infiltrative lesions are avascular to hypovas-
cular, and as the size of the lesion increases, the
nodular, pseudonodular, and diffusely infiltrative
lesions exhibit vascularity, which confirms the
close association between the growth of the nod-
ules and development of internal vascularity [19]
(Fig. 11.7). The spectral color Doppler analysis
of the lesions display a relatively low resistive
index in the intratumoral vessels compared to the
normal vessels in the adjacent tissues. The lesions
in primary cutaneous lymphomas are extremely
vascular compared to other cutaneous and subcu-
taneous soft-tissue tumors, with the majority of
the proliferative vessels arising from the hilum or
central region [18, 20] (Fig. 11.8). Arteriovenous
shunts are not seen in primary cutaneous lym-
phomas, unlike in other hypervascular tumors
like hemangiopericytomas [18, 20].

Fig. 11.6 (a) Clinical image of a 72-year-old man with
primary cutaneous T-cell lymphoma demonstrates viola-
ceous cutaneous nodules on the face. (b) HRUS image of

the large nodule shows a relatively well-defined heteroge-
neously hypoechoic nodule in the dermis and subcutane-
ous tissue
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Fig. 11.7 (a) Color Doppler HRUS image of an initial
cutaneous lesion in PBCL presenting as a small
hypoechoic lesion with ill-defined margins without any
internal vascularity. (b) Color Doppler HRUS image after
2 weeks demonstrates an enlargement of the lesion with
appearance of few internal vessels

Fig. 11.8 Color Doppler HRUS image of a cutaneous
nodule in a case of PBCL shows hypervascular polylobu-
lated nodule with multiple centrally arising vessels

Though high-resolution ultrasound has a
high sensitivity for the local assessment of pri-
mary cutaneous lymphomas, its specificity is
too low, and therefore, histologic examination
is necessary for confirming the diagnosis [11].
The other limitations of HRUS include under-
estimating the disease burden in multifocal
tumors and its inability to depict the progres-
sion of the disease beyond the primary superfi-
cial lesions.

Radiologic demonstration of disease pro-
gression beyond the primary site is essential
because the presence of extracutaneous disease
and systemic dissemination leads to a drastic
change in therapeutic management and signifi-
cantly alters the prognosis [21, 22]. About 25%
of primary cutaneous lymphomas demonstrate
extracutaneous involvement at the time of diag-
nosis. The ISCL-EORTC-recommended TNM
system staging evaluation of PCL includes a
complete history, physical examination, com-
plete blood cell examination, comprehensive
serum chemistries, serum LDH, ultrasound of
the neck, contrast-enhanced CT of chest and
abdomen or whole-body 18FDG PET/CT, and
bone marrow biopsy and aspirate [22, 23]. Most
primary cutaneous lymphomas are FDG avid;
hence, PET/CT is recommended for initial stag-
ing, monitoring, and post-therapeutic restaging
[22, 24] (Fig. 11.9).

PCL exhibits indolent and relapsing course
with frequent local recurrences, but death due to
disease is rare, and the average five-year survival
rate varies from 89 to 96% [9]. The morphologi-
cal classification of the disease into three clinical
stages according to the presence of correspond-
ing lesions (patch, plaque, and tumor stage) has a
good correlation with  prognosis  [25].
Cytomorphological and immunological pheno-
type is the most important and independent prog-
nostic factor. Multiple lesions, lesions located on
the leg, and lesions extending beyond one body
area are associated with a poorer prognosis [10,
11]. According to the International Prognostic
Index (IPI), which is used to assign prognosis in
all subtypes of non-Hodgkin’s lymphomas, the
parameters predicting worse outcomes are patient
age less than 60 years, elevated serum LDH,
extensive regional disease (T2b), or generalized
skin involvement (T3), a disease involving unfa-
vorable body regions and biologic, molecular,
and genetic markers of aggressive disease [6].

Recent studies indicate that HRUS is valuable
in monitoring the therapeutic response to brachy-
therapy in cutaneous lymphomas, especially in
mycosis fungoides [26, 27]. HRUS is also helpful
in evaluating the response to treatment and the
efficacy of skin-directed therapies in localized
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Fig. 11.9 (a) Clinical image of a 63-year-old man with
primary cutaneous B-cell lymphoma presenting as a soli-
tary nodule over the neck. (b) Color Doppler HRUS image
shows a polylobulated nodule with internal vascularity.

cutaneous lymphomas as it provides a noninva-
sive, repeatable, quantitative assessment of the
lesions.

Conclusion

Primary cutaneous lymphoma most commonly
presents as cutaneous patches, plaques, and nod-
ules and is frequently multifocal. The clinical,
cytohistological, immunophenotypic patterns
and imaging features of primary cutaneous lym-
phomas are unique and different from cutaneous
lesions secondary to nodal lymphomas and other
skin cancers. PCL should always be suspected in
patients presenting with rapidly growing cutane-
ous nodules. HRUS is valuable in the morpho-
logical assessment of PCLs and determining the
extent of infiltration of lesions in the cutaneous
layers. High-resolution ultrasonography suggests
the diagnosis, while immunohistology confirms
it, and PET/CT is the modality of choice for stag-
ing and follow-up of primary cutaneous
lymphoma.

References

1. Willemze R, Jaffe ES, Burg G, et al. WHO-EORTC
classification for cutaneous lymphomas. Blood.
2005;105:3768-85.

(¢) Whole-body 18FDG-PET scan image demonstrates
the hypermetabolic subcutaneous nodule (arrow) in the
neck and no other lesions in the body

2. Pandolfino TL, Siegel RS, Kuzel TM, Rosen ST,
Guitart J. Primary cutaneous B-cell lymphoma: review
and current concepts. J Clin Oncol. 2000;18:2152-68.

3. Lee WJ, Lee SH, Moon 1J, Won CH, Chang SE,
Choi JH, Park CS, Suh C, Lee MW. Relative fre-
quency, clinical features, and survival outcomes of
395 patients with cutaneous lymphoma in Korea: a
subgroup analysis per 10-year period. Acta Derm
Venereol. 2016;96:888-93.

4. Dobos GA, de Masson A, Ram-Wolff C, Beylot-
Barry M, Pham-Ledard A, Ortonne N, Ingen-Housz-
Oro S, Battistella M, d’Incan M, Rouanet J, Franck
F. Epidemiological changes in cutaneous lympho-
mas: an analysis of 8593 patients from the French

cutaneous lymphoma registry. Br J Dermatol.
2021;184(6):1059-67. https://doi.org/10.1111/
bjd.19644.

5. Bradford PT, Devesa SS, Anderson WE, Toro
JR. Cutaneous lymphoma incidence patterns in the
United States: a population-based study of 3884
cases. Blood. 2009;113:5064-73.

6. Kempf W, Zimmermann AK, Mitteldorf C. Cutaneous
lymphomas—an update 2019. Hematol Oncol.
2019;37:43-17.

7. Sokotowska-Wojdyto M, Olek-Hrab K, Ruckemann-
Dziurdzinska K. Primary cutaneous lymphomas:
diagnosis and treatment. Postepy Dermatol Alergol.
2015;32(5):368-83.

8. Izu-Belloso RM, Garcia-Ruiz JC. Treatment of cuta-
neous lymphomas: an update. Actas Dermosifiliogr.
2012;103(8):694-707.

9. Sousa ARD, Costa IS, Araujo Filho EF, Juca NBH,
Miranda WLL. Primary cutaneous large B-cell lym-
phoma of atypical presentation: a case report. An Bras
Dermatol. 2011;86:549-51.

10. Hembury TA, Lee B, Gascoyne RD, et al. Primary
cutaneous diffuse large b-cell lymphoma a clinico-
pathologic study of 15 cases. AJCP. 2002;117:574-80.


https://doi.org/10.1111/bjd.19644
https://doi.org/10.1111/bjd.19644

258

A. Mandava

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Vanhoenacker FM, Baten A, Vandeputte V. Imaging
findings of a cutaneous B-cell lymphoma. JBR-BTR.
2009;92:285-8.

Paes FM, Kalkanis DG, Sideras PA, Serafini AN. FDG
PET/CT of extranodal involvement in Non-Hodgkin
lymphoma and Hodgkin disease. Radiographics.
2010;30:269-91.

Kodama K, Massone C, Chott A, Metze D, Kerl H,
Cerroni L. Primary cutaneous large B-cell lympho-
mas: clinicopathologic features, classification, and
prognostic factors in a large series of patients. Blood.
2005;106:2491-7.

Dewar R, Andea AA, Guitart J, Arber DA, Weiss
LM. Best practices in diagnostic immunohistochem-
istry: workup of cutaneous lymphoid lesions in the
diagnosis of primary cutaneous lymphoma. Arch
Pathol Lab Med. 2015;139:338-50.

Mandava A, Ravuri PR, Konathan R. High-resolution
ultrasound imaging of cutaneous lesions. Indian J
Radiol Imaging. 2013;23:269.

Giovagnorio F. Sonography of cutaneous non-
Hodgkin’s lymphomas. Clin Radiol. 1997;52:301-3.
Mandava A, Koppula V, Wortsman X, Catalano
O, Alfageme F. The clinical value of imaging
in primary cutaneous lymphomas: role of high
resolution ultrasound and PET-CT. Br J Radiol.
2019;92(1096):20180904.

Chiou HJ, Chou YH, Chiou SY, Chen WM, Chen W,
Wang HK, Chang CY. High-resolution ultrasonog-
raphy of primary peripheral soft tissue lymphoma. J
Ultrasound Med. 2005;24:77-86.

Szymariska E, Nowicki A, Mlosek K, Litniewski J,
Lewandowski M, Secomski W, Tymkiewicz R. Skin
imaging with high frequency ultrasound - preliminary
results. Eur J Ultrasound. 2000;12:9-16.

Chiou H-J, Chou Y-H. Cutaneous lymphomas. In:
Wortsman X, Jemec G, editors. Dermatologic ultra-
sound with clinical and histologic correlations.

21.

22.

23.

24.

25.

26.

217.

Berlin: Springer Science & Business Media; 2013.
p. 345-55.

Lee HJ, Im J-G, Goo JM, et al. Peripheral T-cell lym-
phoma: spectrum of imaging findings with clinical and
pathologic features. Radiographics. 2003;23:7-28.
Kim YH, Willemze R, Pimpinelli N, et al. TNM clas-
sification system for primary cutaneous lymphomas
other than mycosis fungoides and Sézary syndrome.
A proposal of the International Society for Cutaneous
Lymphomas (ISCL) and the Cutaneous Lymphoma
Study Group of the European Organization of
Research and Treatment of Cancer (EORTC). Blood.
2007;110:479-84.

Kumar R, Xiu 'Y, Zhuang HM, Alavi A. 18F - fluoro-
deoxyglucose positron emission tomography in evalu-
ation of primary cutaneous lymphoma. Br J Dermatol.
2006;155:357-63.

Fardin, Gholami S, Werner TJ, Rook AH, Alavi
A. Imaging evaluation of cutaneous lymphoma using
functional and structural imaging. In: Imaging in der-
matology. Cambridge, MA: Academic Press; 2016.
p. 485-90.

Cerroni L. Cutaneous lymphomas and cutaneous
signs of systemic lymphomas. In: Callen P, Jorizzo
JL, Zone JJ, Piette W, Rosenbach MA, Vleugels
RA, editors. Dermatological signs of systemic dis-
ease. Amsterdam: Elsevier Health Sciences; 2016.
p. 159-70.

Polaniska A, Danczak-Pazdrowska A, Olek-Hrab K,
Osmola-Marikowska A, Bowszyc-Dmochowska M,
Zaba R, Adamski Z. High-frequency ultrasonography-
new non-invasive method in assessment of skin lym-
phomas. Skin Res Technol. 2018;24:517-21.

Shukla G, Lockamy V, Keller J, Sahu J, Pro B,
Alpdogan O, Shi W. High dose rate (HDR) brachy-
therapy for mycosis fungoides of the wrist. Int J Clin
Med. 2015;6:154.



	11: Ultrasound of Cutaneous Lymphomas
	Conclusion
	References




