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Background: Epstein–Barr virus (EBV)-positive mucocutaneous ulcer (EBVMCU) 
is a shallow, sharply circumscribed, unifocal mucosal or cutaneous ulcer that 
often occurs in patients with immunosuppression.
Case presentation: We report the case of a 79-year-old woman who underwent 
left eye keratoplasty for a corneal ulcer and continued topical immunosuppressive 
therapy after the operation, resulting in left eyeball lesions. Microscopically, the 
lesion is primarily located in the cornea and extends to the surrounding iris and 
choroidal tissues. Squamous epithelial ulceration and necrosis with exfoliation 
on the corneal surface and atypical lymphocytes of various sizes were observed, 
accompanied by dense polymorphic infiltration of various inflammatory cells, 
such as small lymphocytes, histiocytes, plasma cells, and eosinophils. These atyp-
ical cells had abundant cytoplasm with vesicular chromatin, distinct nucleoli, and 
scattered large cells resembling Hodgkin and Reed-Sternberg (HRS)-like cells. 
Immunohistochemistry and in situ hybridization (ISH) assays revealed that the 
atypical lymphocytes were positive for CD20, PAX5, CD30, MUM1, OCT-2, and 
EBV-encoded mRNA (EBER). Based on these findings, a diagnosis of EBVMCU of 
the left eyeball was rendered.
Conclusion: To our knowledge, there are no reports of EBVMCU presenting as 
ocular lesions in the published literature. Therefore, understanding its specificity 
is very important for the correct diagnosis of this disease and to prevent misdi-
agnosis and mistreatment.
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Background

Epstein–Barr virus (EBV)-positive mucocutaneous ulcer (EBVMCU) was first described 
as a lymphoproliferative disorder (LPD) in 2010 when Dojcinov et al. (1) reported 26 patients 
with ulcerative lesions confined to the oropharynx, skin, and gastrointestinal tract. These 
lesions often occurred in patients with immunosuppression, including advanced age-associated 
immunosenescence, iatrogenic immunosuppression (1, 2), primary immune disorders (3), 
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solid organ or bone marrow transplant recipients (4), and human 
immunodeficiency virus (HIV)/acquired immunodeficiency syn-
drome (AIDS)-associated immune deficiencies (5).

EBVMCU is a shallow, sharply circumscribed, unifocal mucosal 
or cutaneous ulcer that is histologically characterized by the prolifera-
tion of EBV-positive, variable-sized, atypical B-lymphocytes (6). These 
EBV-positive cells may resemble Hodgkin and Reed-Sternberg (HRS)-
like or immunoblast-like cells, exhibiting a B-cell immunophenotype, 
such as a positive expression of CD20. Therefore, EBVMCU was ini-
tially misclassified as EBV-positive diffuse large B-cell lymphoma 
(EBV-positive DLBCL) or classical Hodgkin lymphoma (cHL) accord-
ing to conventional histopathologic criteria (7). However, almost all 
patients with EBVMCU achieved spontaneous regression or com-
pleted remission even with reduced immunosuppressants and without 
chemotherapy, which differed from patients with EBV-associated 
lymphomas (6). Based on this, EBVMCU was first described as a rare 
provisional clinicopathological entity in the 2016 revision of the 
World Health Organization (WHO) classification of lymphoid neo-
plasms (8).

According to our literature review, a total of 186 cases of 
EBVMCU were reported from 2010 to 2020 (6). These lesions usually 
occur sequentially in the oropharynx, gastrointestinal tract, skin, 
palate, gingiva, esophagus, nasopharyngeal, and sinus. Recently, there 
was a case report of EBVMCU presenting as vulval introital ulcer (9). 
Until recently, there has been no report of EBVMCU presenting as 
ocular lesions in the published literature. In this study, we report a rare 
case of EBVMCU in the eyeball and thoroughly review the literature 
to summarize the clinicopathologic features of EBVMCU.

Case presentation

We present the case of a 79-year-old woman who underwent 
left eye keratoplasty for a corneal ulcer more than 1 year earlier 
and remained on long-term topical medications, including tacro-
limus (a topical calcineurin inhibitor) administered twice daily for 
approximately 1 year. During this period, she developed persistent 
discomfort in the left eye and was re-evaluated in the outpatient 
clinic. Ophthalmic examination showed no light perception in the 
left eye, and intraocular pressure could not be measured. The left 
conjunctiva was markedly hyperemic, and the cornea appeared 
reduced in size with yellowish opacity, precluding visualization of 
intraocular structures. B-scan ultrasonography demonstrated 

extensive vitreous opacities (Figure 1), raising concerns about 
endophthalmitis; therefore, evisceration was recommended to 
protect the contralateral eye by reducing the risk of sympathetic 
ophthalmia. There was no history of systemic immunosuppressive 
disease or systemic immunosuppressive therapy, apart from pro-
longed topical tacrolimus use following keratoplasty. HIV testing 
was negative. Complete blood count showed relative neutropenia 
(neutrophils 36.5%) and mild relative lymphocytosis (lympho-
cytes 52%), with the remaining parameters within normal limits. 
EBV DNA was undetectable in the peripheral blood. In July 2020, 
under local anesthesia of the patient’s left eye, a 360-degree limbal 
peritomy was performed, the bulbar conjunctiva was opened, the 
fibrous tissue was dissected, the cornea was excised approximately 
2 mm posterior to the limbus, and the corneal specimen was sent 
with evisceration of the contents of the eye for histopathology. 
Histopathological examination of the lesion confirmed the diag-
nosis of EBVMCU. The patient subsequently tapered the dosage 
of tacrolimus and achieved complete remission after 3 months, 
with no evidence of disease at 18-month follow-up, as shown in 
Table 1.

Histopathological findings

Microscopically, the lesion was primarily located in the cornea 
and extends to the surrounding iris and choroidal tissues (Figure 2A). 
Squamous epithelial ulceration and necrosis with exfoliation on the 
corneal surface and atypical lymphocytes of various sizes were 
observed (Figure 2B), accompanied by dense polymorphic infiltration 
of various inflammatory cells, such as small lymphocytes, histiocytes, 
plasma cells, and eosinophils. These atypical cells had abundant cyto-
plasm with vesicular chromatin, distinct nucleoli, and scattered large 
cells resembling Hodgkin and Reed-Sternberg (HRS)-like cells 
(Figure 2C).

Immunophenotype and EBER in situ 
hybridization

Immunohistochemistry revealed that these atypical lymphocytes 
were positive for CD20 (Figure 2D), PAX5, CD30 (Figure 2E), MUM1, 
and OCT2 but negative for CD15, CD10, BCL-6, ALK, and C-myc. 
Numerous CD3 (Figure 2F), CD5, CD4, and CD8 positive T cells were 
observed in the background. The Ki67 proliferation index was 

FIGURE 1

(A, B) B-scan ultrasonography demonstrating extensive vitreous opacities (white arrow).
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approximately 50% (Figure 2G). Immunohistochemistry and in situ 
hybridization (ISH) for Epstein–Barr virus-encoded ribonucleic acid 
(EBER) were positive (Figure 2H). The findings supported the diag-
nosis of EBVMCU in the left eyeball.

Molecular features

PCR analysis of both the immunoglobulin heavy chain (IgH) gene 
and T-cell receptor (TCR) gamma gene revealed a polyclonal back-
ground, suggesting that there was no clonal gene rearrangement pat-
tern in this case.

Discussion

EBV is a member of the herpes virus family that can cause latent 
infection in humans as well as B-cell proliferation and transforma-
tion (7). Therefore, even during the latency period, it may lead to 
various diseases, including lymphomas and LPD. EBVMCU is a 
recently recognized EBV-associated B cell LPD driven by latent 
EBV infection.

As a distinct clinicopathological entity, EBVMCU was first 
described by Dojcinov et al. (1) in 2010 and primarily occurs in 
immunosuppressed patients exhibiting either age-related immu-
nosenescence or iatrogenic immunosuppression. Dojcinov et al. (1) 
reported a case series of 26 patients with EBV-associated B-cell LPD 
with well-defined ulcers involving the oropharynx, skin, and gas-
trointestinal tract. Twenty patients were followed up, and all 
patients achieved complete remission without disease-related death. 
In 2014, Hart et al. (4) identified 7 patients with EBVMCU among 
70 solid organ transplant recipients with EBV-positive post-trans-
plant lymphoproliferative disease (PTLD), including 5 renal trans-
plants, 1 heart transplant, and 1 lung transplant. These seven 
patients received immunosuppressive therapy for 6 months to 
13 years before the onset of ulceration, and all patients were nega-
tive for the EBV DNA test in their peripheral blood. Ulcers can be 
cured by adjusting the dose of immunosuppressants. Coincidentally, 
the clinical course of the case in this study is basically consistent 
with that reported in the above study. In 2015, Bunn and Van 
Heerden (5) reported two cases of AIDS-related EBV-MCU. Thus, 
EBVMCU primarily occurs in immunosuppressed patients, includ-
ing those with advanced age-associated immunosenescence, iatro-
genic immunosuppression (1, 2), primary immune disorders (3), 

solid organ or bone marrow transplant recipients (4), and HIV/
AIDS-associated immune deficiencies (5).

According to our literature review, a total of 186 cases of 
EBVMCU were reported from 2010 to 2020 (6). In these case reports, 
the median age of patients with EBVMCU was 71 years (age range, 
0.4–101 years), with a slight predominance of female patients. The 
majority of patients with EBVMCU exhibited indolent disease pro-
gression and spontaneous regression after discontinuation or dosage 
reduction of immunosuppressants, chemotherapy, or radiotherapy; 
however, a few reported cases had experienced recurrence (3) or even 
transformed into cHL (10). To date, EBVMCU has been reported 
predominantly in the oropharynx, gastrointestinal tract, skin, and 
other mucosal sites, whereas ocular involvement has not been previ-
ously described. In this study, we present a rare case of EBVMCU 
arising in the eyeball, which is worth reporting to the medical 
community.

EBVMCU is a shallow, sharply circumscribed, unifocal mucosal 
or cutaneous ulcer that is histologically characterized by the prolifera-
tion of EBV-positive, atypical B lymphocytes, accompanied by dense 
polymorphic infiltration of various inflammatory cells, such as plasma 
cells, histiocytes, and granulocytes. The atypical B cells vary in size 
from small to large and may resemble HRS-like cells or immunoblast-
like cells. Angioinvasion and necrosis can be present in addition to 
surface ulceration. These overlapping features constitute a major diag-
nostic pitfall, as EBVMCU may be misinterpreted for aggressive EBV-
associated lymphomas—most notably EBV-positive DLBCL (8) or 
cHL (7)—particularly in limited biopsies and in ocular specimens. 
Therefore, careful clinicopathological correlation is essential: recogni-
tion of a localized, sharply demarcated ulcerative process, confirma-
tion by EBER in situ hybridization and appropriate 
immunophenotyping, and exclusion of systemic disease when clini-
cally indicated (clinical assessment and staging when appropriate) can 
help avoid overdiagnosis and unnecessary systemic chemotherapy. 
Importantly, EBVMCU typically follows a localized and indolent clini-
cal course, and the majority of cases improve with reduction of the 
immunosuppressive trigger and/or local measures (7, 8). In the pres-
ent case, prolonged topical tacrolimus exposure supported the role of 
local immunosuppression, and tapering the agent was followed by 
complete remission.

A recent study by Ikeda et al. classified EBVMCU into the fol-
lowing four morphological subtypes based on histological features: 
(1) polymorphous, (2) large cell-rich, (3) cHL-like, and (4) mucosa-
associated lymphoid tissue (MALT) lymphoma-like (2). In the poly-
morphous subtype, polymorphous refers to cases with various 

TABLE 1  Timeline of diagnosis and management.

Time point Key events Diagnostic/Therapeutic actions

July 2019 A 79-year-old woman underwent left eye keratoplasty (due to 

corneal ulcer). Initiation of topical tacrolimus.

_

During this medication Onset of eye discomfort _

July 2020 (diagnosis) Outpatient visit for discomfort B-ultrasonography: large vitreous opacity. Blood test: EBV DNA not 

detected. Surgery and histopathology: corneal specimen examination.

→ Definitive diagnosis: EBVMCU.

Post-diagnosis Tacrolimus dosage tapered _

After 3 months Complete remission achieved Clinical assessment.

~18 months Disease-free at follow-up Long-term monitoring.
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small-to-large atypical EBV-positive lymphocytes, occasionally with 
a few HRS-like cells. Atypical lymphocytes are densely clustered or 
scattered. In the study by Ikeda et al., 59% of cases were classified 
as the polymorphous subtype (2). In the large cell-rich subtype, a 
dense proliferation of large, monomorphic, atypical EBV-positive 
lymphocytes closely resembles DLBCL, and 21% of cases belonged 

to the large cell-rich subtype in the study by Ikeda et al. In the cHL-
like subtype, numerous HRS-like EBV-positive cells and various 
sizes of EBV-positive atypical lymphocytes are observed, sometimes 
accompanied by epithelioid granulomas and eosinophilic infiltra-
tion. The aggregation of CD30-positive HRS-like cells is high-
lighted, similar to those in cHL. In the study by Ikeda et al. (2, 6), 

FIGURE 2

Pathologic findings of EBVMCU in the eyeball. (A) The lesion is primarily located in the cornea and extends to the surrounding iris and choroidal tissues. 
The yellow arrow indicates the anterior region of the cornea, while the green arrow denotes the posterior region of the cornea (×10). (B) Squamous 
epithelial ulceration and necrosis with exfoliation on the corneal surface, accompanied by a significant infiltration of atypical lymphocytes (×20). 
(C) These atypical cells had abundant cytoplasm with vesicular chromatin and distinct nucleoli, occasionally with a few HRS-like cells (×400). (D,E) 
Immunohistochemistry shows that these atypical cells were positive for CD20 (D, ×100) and CD30 (E, ×100). (F) Numerous CD3-positive T cells without 
atypia are observed in the background (×100). (G) The Ki67 proliferation index was approximately 50% (×100). (H) ISH assays show that atypical cells 
were positive for EBER (×100).
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12% of cases belonged to the cHL-like subtype. The final subtype is 
the MALT lymphoma-like subtype, in which small-to-medium-
sized atypical lymphocytes with centrocytic-like features and/or 
plasmacytic features proliferate within the expanded interfollicular 
zone. In the study by Ikeda et al., 9% of cases were classified as this 
subtype.

In most cases of EBVMCU, EBV-positive cells are positive for 
CD20 and CD30 and exhibit characteristics of activated B lympho-
cytes. These cells are also usually positive for CD79a, PAX5, OCT2, 
and MUM1, with variable expression of BOB1. CD15 is expressed 
in approximately 50% of cases (6, 7, 10). Nearly one-third of cases 
exhibit IgH gene rearrangements and TCR gene rearrangements (6, 
7). Thus, IgH rearrangements are not useful for distinguishing 
between EBVMCU and DLBCL. Ibrahim et al. (11) suggested that 
TCR gene rearrangements could lead to a limited T cell repertoire, 
which triggers EBV infections in the elderly and immunocompro-
mised patients. This may eventually promote the formation 
of EBVMCU.

The correct diagnosis of EBVMCU based on its specific morpho-
logical subtype is extremely challenging, so the case in this study 
requires differential diagnosis of EBV-positive DLBCL, cHL, and 
EBV-positive marginal zone lymphoma (MZL). EBV-positive DLBCL 
is an aggressive B-cell lymphoma associated with chronic EBV infec-
tion and has a poor prognosis with standard chemotherapy (12). 
EBV-positive DLBCL was recognized as a clinicopathological entity 
in the 2016 revision of the WHO classification of lymphoid neo-
plasms, which highlights that the disease frequently affects both 
young and elderly immunocompetent patients (8). Because the path-
ological morphology and immunophenotype of EBV-positive DLBCL 
are not significantly different from EBVMCU, and IgH rearrange-
ment is not useful for distinguishing between the two diseases, it is 
extremely difficult to distinguish between the two. However, 
EBVMCUs typically have “localized lesions.” In addition, clinical 
manifestations are also necessary to be considered when distinguish-
ing between the two diseases. EBV-positive DLBCL usually presents 
an aggressive clinical course with frequent extranodal disease. 
Conversely, EBVMCU is an ulcerative EBV-positive B cell LPD with 
a self-limited indolent course. A recent study found that PD-L1 may 
be a new distinguishing point between EBV-positive DLBCL and 
EBVMCU (13). This study showed that PD-L1 was present in the 
majority of EBV-positive DLBCL cases but was absent in almost all 
cases of EBVMCU (13).

The second differential diagnosis to be considered is 
cHL. Although the histological features of cHL-like EBVMCU are 
similar to cHL, many of the B lymphocytes are CD20-negative, which 
is present in cHL. In addition, patients with cHL rarely develop extra-
nodal lesions. Therefore, cHL and EBVMCU can be distinguished 
according to their respective clinicopathological features (7).

Another disease for differential diagnosis is EBV-positive 
MZL. Several reports have shown that EBV-positive MZL occurred in 
immunosuppressed patients (2, 14). These reports have found that the 
majority of patients had a clinically indolent disease that responded to 
reduced immunosuppression. Furthermore, the clinical presentations 
differ between MALT lymphoma-like EBVMCU and EBV-positive 
MZL. For example, in previous reports, EBV-positive MZL was described 
as non-ulcerative neoplastic lesions outside the oral cavity, whereas 
MALT lymphoma-like EBVMCU was characterized by oral and ulcer-
ative lesions. Considering the clinical presentation, MALT lymphoma-
like EBVMCU differs from EBV-positive MZL.

Conclusion

In conclusion, we describe a rare ocular case of EBVMCU. EBVMCU 
is a localized, sharply circumscribed ulcerative EBV-driven B-cell lym-
phoproliferative disorder that typically arises in the setting of immuno-
suppression. In clinical practice, EBVMCU should be considered in a 
unifocal ocular ulcerative or mass-forming lesion, particularly in the 
context of local immunosuppression, such as prolonged use of topical 
calcineurin inhibitors. Confirmation with appropriate pathology, 
including EBER in situ hybridization and immunophenotyping, is 
essential. Importantly, EBVMCU can closely mimic EBV-associated 
lymphomas such as EBV-positive DLBCL or cHL, and misclassification 
may lead to unnecessary systemic chemotherapy. Recognition of 
EBVMCU and careful clinicopathological correlation help guide appro-
priate management—often involving the reduction of immunosuppres-
sion and local therapy—and can prevent overtreatment.
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