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Abstract
Background  Lennert lymphoma (LL) is a variant of peripheral T-cell lymphoma, not otherwise specified (PTCL, NOS), 
also known as a lymphoepithelioid variant of PTCL. Because of the rarity and lack of clear-cut diagnostic criteria, LL 
is susceptible tomisdiagnosis. Although previously diagnosed with LL might be reclassified and evaluated with the 
advent of of molecular and/or genetic findings, cytomorphology and immunohistochemistry are still the key to give 
rise to correct diagnosis.

Case presentation  We report a case of a patient who was diagnosed as LL based on cytomorphology and 
immunohistochemistry. Routine stain (Hematoxlin and Eosin-H&E) revealed tumor cells were mainly small to medium-
sized CD4(+) T cells, the CD8 +/TIA-1 + cytotoxic cells were less minority, no expressions of follicle helper T cell 
markers (CD10, BCL6, PD1, CXCL13, ICOS) or CD21(+) hyperplastic FDC network, or proliferation of high edndothelial 
venules were noted; however, numerous epithelioid histiocytes are noted in the background and scattered EBV(+) 
cells were also present. The patient was achieved complete remission after six courses of chemotherapy with 
cyclophosphamide, epirubicin, vincristine, etoposide, and prednisone regimen. She was followed for 5 years without 
recurrence or progression.

Conclusions  Classic LL is not difficult to diagnose by cytomorphology and immunohistochemistry, and the mutation 
profiles can be helpful to distinguish LL from other lymphomas.
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Background
Karl Lennert in 1968 suggested that lymphoepithelioid 
lymphoma being a subtype of Hodgkin’s disease [1]. In 
1976, Burke and Butler defined the morphologic diag-
nostic criteria for LL [2]. By 1988, it was recognized as 
T-cell lymphoma [3–6]. In the 1992 (Kiel) classification, 
LL was classified as a T-cell-derived low-grade malignant 
lymphoma. Recently, Etebari et al. [7] supported the clas-
sification of LL as a distinct entity by gene expression 
profiling and microRNAs detection studies. As LL is rare 
and barely studied, the 4th and 5th editions of the WHO 
Classification of Tumors of Hematopoietic and Lymphoid 
Tissues classified it as a variant of PTCL-NOS.

Background cells EBER + LL received even less atten-
tion, however, the pathogenic role of epstein-barr virus 
in LL cases are still unclear. Here, We will report a few 
background cells EBER + LL, focus on LL’s tumor cells 
and background cells about morphology and immuno-
histochemical, and PCR showed a polyclonal pattern 
for IgH and a monoclonal TCRβ-chain rearrangement, 
which can be distinguished from the other lymphomas. 
In addition, with the rapid development of molecular 
pathology in recent years, new findings on the molecular 
pathological features of LL have been reported. This case 
was briefly analyzed and the literature was reviewed in 
order to deepen the understanding of LL.

Case presentation
The patient, a 58-year-old female, presented with a pain-
ful mass in the left inguinal region for 10 days in our 
emergency department in April 2018 with no apparent 
cause. At the time of hospitalization, the inguinal mass 
was about 6 cm × 4 cm in size. She was unable to return 
to the back-up position when lying down flat and had 
no abdominal pain, abdominal distension, urinary fre-
quency, urinary urgency, no fever, night sweats, weight 
loss, and other symptoms. She was physically healthy 
before and did not have a history of dermatological dis-
ease, autoimmune disease, lymphoma, etc. Laboratory 
tests results were slightly abnormal and routine blood 
neutrophil percentage was 85.0%, lymphocyte and plate-
let counts were normal, lactate dehydrogenase 327 U/L, 
glutamate transaminase 37 U/L, and β2 microglobu-
lin 5.3  mg/L. Whole abdominal enhanced computed 
tomography (CT) scan showed multiple significantly 
enlarged lymph nodes in the cardiophrenic angle, retro-
peritoneum, abdominal cavity (prominently in the ante-
rior pancreas and the ileocecal region), and left inguinal 
region and so lymphoma was considered. Two inguinal 
lymph nodes, with sizes of 60  mm × 50  mm × 40  mm 
and 15  mm × 12  mm × 10  mm, respectively with gray-
ish, solid, and medium texture on the section were sent 
for examination (Fig.  1A). The specimens were fixed 
with 4% neutral formaldehyde, fully extracted, paraffin-
embedded, and the tissues were sectioned at a thickness 

Fig. 1  Gross morphology (A). H&E shows structural disruption of the lymph nodes with a diffuse growth pattern (B: digital scan, H&E × 1). Epithelioid 
histiocytes (C: digital scan, H&E × 100) in small clusters (red circles, magnified on the right) or scattered distribution and multinucleated giant cells (yellow 
arrows). Epithelioid histocytes morphology (D: H&E × 400): cucumber-like nuclei (yellow arrows), straw-shoe-like nuclei (red arrows, magnified on the 
right). Abnormal small to medium-sized T lymphocytes (E: H&E × 400) and individual large cells (yellow arrows), scattered individual RS-like cells (F: H&E 
× 400, yellow arrows)
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of 4 μm and stained with hematoxylin and eosin (H&E) 
for microscopic observation. The diaminobenzidine 
method was used for immunohistochemistry, and the 
in situ VENTANA ISH iVIEW Blue Detection Kit was 
used for Epstein–Barr virus (EBV)-encoded RNA (EBER) 
detection. Immunohistochemistry and special staining 
reagents were purchased from Roche and staining was 
carried out according to the manufacturer’s instructions. 
Bone marrow was collected for T-cell clonality analysis 
by polymerase chain reaction for the TCR gene as well as 
for the mature T/NK lymphoma gene mutation in detec-
tion panel.

Both lymph nodes showed complete structural disrup-
tion on H&E microscopy (Fig. 1B). Epithelioid histiocytes 
were abundant, localized in small clusters(Fig. 1C), with 
abundant lightly stained cytoplasm, indistinct borders, 
round or ovoid nuclei or with “cucumber-like” presenta-
tion (Fig.  1D), thin nuclear membrane, little chromatin, 
even vacuolated, 1–2 small nucleoli in the nucleus, no 
nuclear grooves or obvious nucleoli. When examined 
with H&E microscopically, the tumor cells were pre-
dominantly small to medium-sized, with thickened and 
unevenly distributed chromatin, a few cells had clear 
cytoplasm (Fig.  1E), and karyokinesis was rare; a few 
Reed–Sternberg (RS)-like cells (Fig.  1F), neutrophils, a 
few eosinophils, and plasma cells, and no high endothe-
lial venule hyperplasdia were seen.

Tumor cells expressed complete T-cell antigens (CD2, 
CD3, CD5, CD7, CD45RO), BCL2, and vimentin. A 
few scattered RS-like cells and anaplastic RS-like cells 

expressed CD15 and CD30 (with varying cytoplasmic 
granular staining), did not express CD20,PAX5 and ALK 
(Fig.  2A–D). A few background cells were EBER-posi-
tive (Fig. 2E). The pattern of tumor cells expressed CD4 
which was consitent with CD3(Fig. 2F, G). A few T-cells 
expressed CD8 and TIA-1 in a uniform and scattered 
distribution (Fig. 2H, I). Ki67 index was 30%(Fig. 2J) .Epi-
thelioid histiocytes express CD68 (KP-1). CD21 showed 
a residual follicular dendritic cell (FDC) network and no 
proliferating FDC network. There were no abnormal ves-
sels in CD31. Tumor cells did not express follicle helper 
T-cell (TFH) markers (CD10, BCL-6, CXCL13, PD-1, 
ICOS) (Fig. 2K–O), CD23, CD56, GrB, CD1a, Langerin, 
S-100, and GATA-3. Acid-fast staining was negative. 
PCR showed a polyclonal pattern for IgH and a monoclo-
nal TCRβ-chain rearrangement, and no mutations were 
detected in the mature T/NK lymphoma gene mutation 
detection panel. The final diagnosis was Lennert lym-
phoma (LL).

Clinical assessment was Ann Arbor stage IV. Six-course 
cyclophosphamide, epirubicin, vincristine, etoposide, 
and prednisone (CHOEP) regimen chemotherapy was 
administered. In June 2018, according to the 2014 edi-
tion of Lugano criteria, combined with positron emission 
tomography/computed tomography (PET/CT) results, 
the patient was evaluated as in complete remission. 
Moreover, She was followed for 5years without recur-
rence or progression.

Fig. 2  Immunohistochemical staining results showed A-E (IHC × 400): RS-like cells were positive for CD15 and CD30, while PAX-5 and ALK were negative, 
and a few cells were EBER+. F-J (IHC ×400): CD3 and CD4 positive, reactive T-cells showed diffuse CD8 and TIA-1 positivity, Ki67 index were about 30%. 
K–O (K, M IHC × 200, L, N, O IHC × 400): negative for TFH markers CD10, Bcl6, PD-1, CXCL13, and ICOS, with a little granular staining of PD-1 histocytes 
cytoplasm (top right magnification) and CXCL13 noted as an internal control (top right magnification)
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Discussion and conclusions
There are no clinically significant gender differences in 
LL, and this is mainly seen in middle-aged and elderly 
patients. Some patients have B symptoms and rash, hepa-
tosplenomegaly, and generalized lymph node enlarge-
ment. Extra-nodal involvement is uncommon (bone 
marrow is the most common site of extra-nodal involve-
ment). Some patients have elevated serum lactate dehy-
drogenase, and most patients have Ann Arbor stage III 
or IV [8, 9].

The morphology of LL shows a large number of epi-
thelioid histiocytes in typical small clusters with scat-
tered distribution, usually without high endothelial 
venule hyperplasia [6]. Heterotypic cells are predomi-
nantly small to medium-sized T lymphocytes, where 
large cells are seen, occasionally RS-like cells, and com-
monly eosinophils and plasma cells are seen; the mitotic 
figures are uncommon, and extra-nodal involvement is 
rare [1, 2, 6, 8].

LL expresses complete T-cell markers (CD2, CD3, 
CD5, CD7) and can also be deficient in one or above 
markers. The expression of CD4 helper T-cells [4, 6], 
CD8, and cytotoxic molecules (e.g., TIA-1, GrB, etc.) 
[9, 10], involving the origin of LL, is still controversial. 
However, LL is mostly CD4/CD8 single positive, pre-
dominantly CD4 positive, and rarely CD4/CD8 dual 
positive. LL background components are relatively com-
plex, and attention should be paid to IHC-positive local-
ization [4, 10]. In this case, the combined CD3CD4 and 
Ki67 index results showed that the tumor cells were cen-
tered on small to medium-sized CD4 + T lymphocytes. 
CD8 + TIA1 + cells were less than 10%, the uniform distri-
bution of CD8 + and TIA1 + cytotoxic T cells suggests EB 
virus infection or tumor immune response.

Although RS like cells and EB virus infection with-
out literature confirmed has inevitable connection, but 
EB virus infection can cause the cell changes, such as 
infectious monocyte hyperplasia and some Hodgkin’s 
lymphoma, so there is reason to believe that the correla-
tion between the two; and small clusters epithelioid his-
tiocytes reaction are the same, the cases of background 
cells EBER-positive PTCL NOS and angioimmunoblas-
tic T-cell lymphoma(AITL) had a high probability of 
this phenomenon [11], but the tumor microenviron-
ment may play an important role in it [7]. In addition, 
attention should be paid to the difference between the 

pseudoaggregation of epithelioid tissue cells and granu-
loma, as detailed in Table  1. Although EBER + LL only 
accounts for about 31% [9, 15], the significance of EB 
virus infection in LL is still unclear and may be one of the 
pathogenic factors of LL. The heterogeneity of this tumor, 
increases the difficulty of differentiation from Hodgkin’s 
lymphoma, and highlights the diagnostic defect of LL.

TFH markers (CD10, BCL6, CXCL13, PD-1, ICOS) 
were not expressed [11], but Kurita et al. [9] reported 
57.7% of 26 LL patients were positive for at least one 
marker and mainly PD-1 and CXCL13, 3.8% were posi-
tive for CD10, and all patients were negative for BCL6, 
the study reveal TFH markers negative LL patients com-
pared with positive patients tend to good prognosis. The 
absence of FDC network proliferation in most cases is 
also beneficial to distinguish AITL. CD56 expression is 
seen in rare cases, and does not express ALK. The ki67 
index is usually not high, and a study by Hartmann et al. 
[11] of eight LL cases showed a median Ki67 index of 15% 
(range 5–40%). The immunohistochemical expressions 
and TCR gene rearrangement of the above-mentioned 
literatures are summarized in Table 2.

- unsupported, + supportive. Pathogenic factors include 
bacteria, fungi, viruses, parasites and other microbial 
infection and foreign body.

Recent studies have shown that PTCL-NOS exhibits 
abnormal GATA-3 and TBX21 gene expression profiles 
(GEP). PTCL-GATA3 subtype had a poor prognosis, 
with a 5-year OS of 19% and the most frequent genomic 
abnormalities. The reduction of copy number in PTCL-
GATA3 was often accompanied by frequent deletion of 
tumor suppressor genes related to the CDKA2A/B-TP53 
axis and PTEN-PI3K pathway, while the increase of copy 
number was often accompanied by amplification of cell 
cycle regulatory genes such as MYC and STAT3. Copy 
number alterations (CNAs) events such as CDKNA2 
have independent prognostic significance in PTCL-NOS 
and PTCL-GATA3 subtypes. PTCL-TBX21 subtype has 
a better prognosis, with a 5-year OS rate of 38%. Com-
pared with PTCL-GATA3, PTCL-TBX21 subtype has 
fewer genomic abnormalities. CNAs are often related to 
T cell differentiation and cytotoxicity, and the mutated 
genes are more genes related to epigenetic regulation. 
Genes regulating NF-kB signaling (ZC3H12DC/p3450 
and TNFAIP3) and tumor suppressor kinase (LATS1) 
were frequently deleted in the PTCL-TBX21 subtype 

Table 1  The difference between the pseudoaggregation of epithelioid histiocytes and granuloma
Associated with 
pathogenic factors

Well-defined
nodules with
multinucleated giant 
cells

Non-neoplastic 
necrosis

Desmosis Epithelioid his-
tiocytic tumors

Tumor
micro-
environ-
ment

Pseudoaggreg-ation of 
epithel-ioid histiocytes

- - - - + +

Granuloma + + + + - -
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[12, 13], and some authors have classified PTCL-NOS 
into four morphological patterns, corresponding to the 
two GEP molecular types described above, with LL clas-
sified as pattern four and this pattern is present only in 
the TBX21 subtype. Moreover, immunohistochemistry 
(four antibodies: GATA-3, TBX 21, CCR 4 and CXCR 3) 
was applied to reproduce the two GEP molecular types 
with 85% agreement [14]. Therefore, the application of 
GEP and the corresponding four immunohistochemical 
antibodies is beneficial to identify other PTCL-NOS and 
predict the prognosis of patients. In this case, immuno-
histochemistry was GATA-3 negative, which was not suf-
ficient to rule out GATA-3 molecular typing due to the 
absence of CCR4 immunohistochemistry for the GATA-3 
corresponding receptor.

Etebari et al. [7] performed a gene expression pro-
filing analysis of 12 LL and 68 other PTCL-NOS cases, 
and 455 genes were differentially expressed between the 
two groups, of which 385 were upregulated in LL. Analy-
sis of upregulated genes in LL or PTCL-NOS using the 
molecular signature database revealed that genes related 
to the regulation of, for example, cell differentiation 
upregulation, apoptosis, and immune response were sig-
nificantly enriched in LL. In contrast, genes related to cell 
growth/maintenance and cell proliferation were down-
regulated in LL or upregulated in PTCL-NOS. Moreover, 
microRNAs expression profiling of three LL cases and 
20 PTCL-NOS cases showed that nine cellular miRNAs 
were differentially expressed in LL. According to the 
GEP and microRNAs signatures, it was revealed that the 
PI3K/Akt/mTOR signaling axis plays a central role in the 
molecular pathology of LL through STAT5. Thus, the use 
of GEP and microRNAs assays can distinguish LL from 
other PTCL-NOS and support the classification of LL 

as a distinct entity and not just a morphological variant 
of PTCL-NOS. In our patient, only bone marrow TCR 
gene rearrangement was performed, suggesting tumor 
involvement of the bone marrow, and clonal proliferation 
of T-cells was confirmed. The histopathology of this case 
showed typical morphological and immunohistochemi-
cal staining images of LL. Unfortunately, microRNAs 
and epigenetic testing were not performed due to the 
patient’s wishes. At present, more studies are needed on 
the genetic alterations of LL molecules.

LL needs to be differentiated from lymphomas such 
as Hodgkin’s lymphoma (HL), anaplastic large cell lym-
phoma (ALCL), TFH lymphoma, and adult T-cell lym-
phoma/leukemia (ATLL) [6–9]; the combination of 
clinical manifestations, H&E morphology, immunohis-
tochemical staining, and TCR gene rearrangement is less 
difficult to identify. The number and expression patterns 
of CD30-expressing cells, and the marker of ALK, espe-
cially for identifying HL and ALCL (as: lymphohistiocytic 
pattern, small cell pattern, or Hodgkin-like pattern). It is 
necessary to identify follicular helper T cell lymphoma 
in lymph nodes. The latter TFH immunohistochemi-
cal markers (bcl 6, CD10, PD1, CXCL13, ICOS) should 
express at least two or more positive markers, obvious 
FDC network and high endothelial vein hyperplasia, etc., 
which alse can be identified by genetic testing. The lat-
est study shows that the AITL genome has low abnormal 
complexity, and the most common CNAs are the Chr 5 
increase, often accompanied by an increase in Chr 21, 
which is significantly associated with the IDH2 R172 
mutation. In IDH 2 wild-type cases, there is often loss of 
PI3K-AKT-mTOR activation and up-regulated and path-
way negative regulators, in addition to many gene abnor-
malities related to DNA repair and cellular metabolism 

Table 2  Immunohistochemical expressions and TCR gene rearrangement of LL
reference Feller AC4 Geissinger E10 Hartmann S11 WeisenburgerD15 Kurita D9

Published year 1986 2004 2011 2011 2016
CD2 4/4(100) 10/18(56) ND 13/13(100) UK
CD3 4/4(100) 18/18(100) 8/8(100) 14/16(88)♤ 26/26(100)
CD4 4/4(100)☆ 1/18(6)☆ N/A 9/14(64) 22/26(85)
CD5 4/4(100) 17/18(94) UK 13/15(87) UK
CD8 0/4(0)☆ 16/18(89)☆ 3/8(38) 7/16(44) 5/26(19)
CD30Δ ND 2/18(12) 5/8(63) 2/16(13) UK
CD56 ND 0/18(0) ND 1/13(8) UK
TIA-1 N/A N/A(53) 6/8(75) 6/13(46) 4/26(15)
GrB N/A N/A(35) 0/8(0) UK 0/26(0)
TFH markers◇ ND ND 0/8(0) UK 15/26(58)
EBER ND ND 0/8(0) 4/13(31) 8/26(31)
Ki67 10-30% UK 5-40% UK UK
TCRβ 4/4(100)※ UK 8/8(100) 10/11(91) 10/13(77)※
Numbers are (positive cases / total cases, (%)); ♤CD3E were used; ☆positive numbers were evaluated by double staining of ki67 and each antibody; ΔCD30 expression 
was weak and limited to individual cells in cases regarded as positive; ◇TFH markers consist of PD-1,CXCL13,CD10, and Bcl6, positivity for TFH markers was defined as 
neaplastic cells exhibiting > 20% staining for 1 or more of these markers; ※TCRβ, T-cell clonality was evaluated using T-cell receptor(TCR); ND, not done; N/A, indicates 
not available; UK, unknown
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pathways; PTCL-TFH has similar genetic basis to AITL, 
but lacks IDH2 R172 mutation [12, 13]. The develop-
ment of immunohistochemical techniques and molecular 
genetic testing has facilitated the correct categorization 
and further research on LL.

The overall prognosis of LL is poor [15]. In particu-
lar, EBER + LL with more clinical complications pre-
dicts a worse prognosis, thus making clinical treatment 
challenging. The current first-line treatments for LL 
are cyclophosphamide, vincristine, doxorubicin, and 
prednisone(CHOP); CHOEP; adjusted doses of CHOEP, 
and high-dose therapy and autologous stem cell salvage 
therapy as consolidation therapy [16].

This case was treated with CHOEP chemotherapy and 
followed up for 5 years without recurrence and progres-
sion, and we will continue regular follow-up.

Materials
Immunohistochemistry
The antibodies provided by Fuzhou Maixin Bio-
technology Development Co.,Ltd.: CD3(rat.
no.MAB-0740),CD10(rat.no.MAB-0668),CD15(rat.
no.MAB-0779),CD20(rat.no.Kit-0001),CD21(rabbit.
no.RMA-0811),CD23(rabbit.no.RMA-0504),CD30(rat.
no.MAB-0023),CD31(rat.no.MAB-0720),CD45RO(rat.
no.MAB-0039),CD56(rat.no.MAB-0743),CD68(KP-1)
(rat.no.Kit-0026),BCL6(rat.no.MAB-0746),PD1(rat.
no.MAB-0734),CXCL13(sheep.no.GAB-0616),TIA-
1(rat.no.MAB-0798),GrB(rat.no.MAB-0352),Bcl2(rat.
no.MAB-0711),PAX5(rat.no.MAB-0706),ALK(rat.
no.MAB-0281),CD1a(rat.no.MAB-0336),Langerin(rat.
no.MAB-0633),S100(rat .no.Kit-0007),GATA3(rat.
no.MAB-0695),Vimentin(rat.no.MAB-0735).

The antibodies provided by ZSGB-BIO: CD2(rat.
no.ZM-0278),CD4(rabbit.no.ZA-0519),CD5(rat.no.ZM-
0280),CD7(rabbit.no.ZA-0589),CD8(rabbit.no.ZA-
0508),ICOS(rabbit.no.ZA-0690).

All antibodies were strictly operated according to the 
reagent instructions and were done with negative and 
positive controls.

In situ hybridization for Epstein-Barr virus-encoded RNA
The EBER probe kit was provided by Roche Diagnostics 
GmbH, operated according to the kit instructions and 
performed strictly negative and positive controls.

T-cell clonality analysis
T-cell clonality was evaluated using T-cell receptor(TCR).

Abbreviations
CHOEP	� Cyclophosphamide, epirubicin, vincristine, etoposide, and 

prednisone
CT	� Computed tomography
EBER	� Epstein–Barr virus-encoded RNA
EBV	� Epstein–Barr virus
FDC	� Follicular dendritic cell

GEP	� Gene expression profiling
H&E	� Hematoxylin and eosin
HL	� Hodgkin’s lymphoma
LL	� Lennert lymphoma
TFH	� Follicle helper T-cell
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