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Abstract

Monomorphic epitheliotropic T-cell lymphoma (MEITL) of gastrointestinal tract is an aggressive T-cell lymphoma that can
rarely involve the brain. We present detailed descriptions of clinical and autopsy neuropathological findings of a rare case of
an elderly woman who had surgery and chemotherapy for MEITL of the small intestine. Following her surgery, she progres-
sively exhibited neurologic decline towards the end of her treatment. The patient eventually succumbed to her illness and was
found to have MEITL with intracranial involvement on autopsy. Brain autopsy was performed and examination of tissues
with hematoxylin—eosin staining under optical microscopy with 100 X magnification. Immunostaining for CD3, CD4, CD5,
CD7, CD8, CD56, CD20, beta-amyloid, c-Myc, TCR-beta, TCR-delta, and EBER-ish was conducted on the formalin-fixed
paraffin-embedded (FFPE) brain tissues. A neuropathological exam revealed multifocal friable necrotic and hemorrhagic
areas in the supratentorial region. Histologically, monotonous small to medium-sized atypical lymphocytes infiltrated the
brain parenchyma, prominently around the vessels. The immunophenotype of the atypical lymphocytes was positive for
CD-3, CD-7, and CD-56 and negative for CD-5, CD-4, CD-8, CD-20, and c-Myc. EBER-ish was negative. The histology
and immunophenotype confirmed the MEITL brain involvement. Neurologic decline and cognitive changes in patients with
known MEITL can be the first clue of brain involvement upon which prompt evaluation is warranted.
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Introduction

Monomorphic epitheliotropic intestinal T-cell lymphoma
(MEITL), formerly known as type II enteropathy-associated
T-cell lymphoma (EITL type II), is a rare aggressive primary
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intestinal T cell lymphoma that can rarely involve the brain
[1]. Neuropathological manifestation of MEITL involvement
can include neurologic symptoms such as focal motor defi-
cits, cognitive decline, headache, and seizure [2]. Here, we
describe a detailed case of METL with brain involvement
along with descriptions of clinical and autopsy neuropatho-
logical findings.

Case report

This is a case of a 72-year-old African American woman
with a history of remote breast cancer treated by radio-
therapy and monomorphic epitheliotropic T-cell lym-
phoma (MEITL) of the small intestine. About sixteen
months ago before her death she presented with abdomi-
nal pain, nausea and vomiting, and unintentional weight
loss and was found to have small bowel obstruction sec-
ondary to a jejunal mass. She had a small bowel resec-
tion with jejunojejunostomy at an outside hospital. The

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s12308-023-00557-4&domain=pdf
http://orcid.org/0009-0004-4668-517X
http://orcid.org/0009-0009-2428-4961
http://orcid.org/0000-0001-5997-545X
http://orcid.org/0000-0003-3499-6451

156

Journal of Hematopathology (2023) 16:155-160

jejunal mass was diagnosed as MEITL with an immu-
nohistochemical profile showing atypical lymphocytes
that are positive for CD3, CD56, CD8 (variable), beta-
F1 (variable), TIA, granzyme B, and perforin (subset),
while negative for CD5, CD4, CD30, CD10, BCL6, TCR-
delta, ALK, and EBER-ish. PCR for TCR gamma and beta
were negative by outside consult. Staging PET/CT after
surgery showed widely disseminated diseases involv-
ing lungs, liver, pancreas, other portions of the bowel,
adnexa, and peritoneum. The patient was seen in our facil-
ity one month later for interventional radiology guided
needle biopsy of right upper quadrant peritoneal mass
which showed T cell lymphoproliferative disorder with
similar immunophotype: positive for CD3 with partial
loss of CD5, CD4, and CD8 and negative for CD10 and
CD30 with Ki67 rate about 40-50% and compatible with
her recent diagnosis of MEITL. Immunostains performed
were limited due to insufficient sample. She subsequently
received chemotherapy and was told by her primary care
physician her lymphoma was in remission. Towards the
end of her treatment, six months after her initial diagno-
sis of MEITL, she began to have cognitive decline with
dementia symptoms. Additionally, she experienced a trau-
matic fall that led to bilateral hip and spinal fractures and
has lived in a nursing home since then. She was initially
diagnosed with encephalopathy with features suggestive
of autoimmune encephalopathy which responded to ster-
oid treatment. However, her neurologic status declined,
resulting in multiple admissions for altered mental sta-
tus, hypothermia, and hypotension. Brain MRI showed an
enhancing lesion in the right cavernous sinus and other
changes possibly representing CNS lymphoma (Fig. 1).
A brain biopsy was performed in an outside institution
that only revealed amyloid angiopathy. Her neurological
status kept declining, and eventually, she succumbed to
her illness eleven months after her neurological presen-
tation. Autopsy was performed and confirmed the brain

Fig.1 Axial FLAIR MRI dem-
onstrating expansile bilateral
areas of abnormal signal inten-
sity in the region of the nucleus
accumbens (blue arrows) and
external/extreme capsules

(red arrows) (A). Coronal
T2-weighted MRI demonstrat-
ing areas of abnormal signal
intensity in the subcortical
(green arrows) and subinsular
(yellow arrows) white matter

B)
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involvement by a patient’s known history of MEITL. No
reoccurrence of primary intestinal MEILT was found in
the abdominal organs including remaining the bowels,
liver, pancreas, adnexa, or peritoneum or in the lungs.

Materials and methods

Brain autopsy was performed and histological examination
of tissues with hematoxylin—eosin (H&E) staining under
optical microscopy with 4 X to 400 X magnification. Immu-
nostaining for CD3, CD4, CD5, CD7, CD8, CD56, CD20,
beta-amyloid, c-Myc, TCR-beta, TCR-delta, and EBER-ish
was conducted on the formalin fixed paraffin embedded
(FFPE) brain tissues. All antibodies for immunophenotyping
are obtained from Roche Ventana Medical Systems (Tucson,
AZ) and performed on Ventana XT instrument according to
standard recommended protocols for each antibody. TcR-
beta and TcR-delta immunostains were performed at Mayo
Clinic Medical Laboratory (Rochester, MN) and interpreted
at Downstate Medical Center.

Results

The patient’s brain weighs 1340 g. It was roughly sym-
metrical and of the usual external configuration. Coro-
nal sections of the cerebrum revealed multifocal friable
necrotic and hemorrhagic areas (Fig. 2) involving the left
anterior medial frontal lobe, cingulate cortex, left inferior
medial temporal lobe including hippocampus/entorhinal
cortex, left basal ganglia, right frontal pole, and right
insular cortex. In addition, a 2X 1 cm mass encasing the
right carotid artery was identified with a homogenous
gray-white cut surface. Microscopically, the hemorrhagic
and necrotic areas showed dense infiltration of monoto-
nous small to medium-sized atypical lymphocytes in the
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Fig.2 Autopsy neuropatho-
logical examinations showed a
patchy hemorrhagic area at the
left inferior temporal lobe (A,
red arrow) and mildly dilated
aqueduct with brown discolora-
tion (A, green arrow). Coronal
sections disclose multiple fri-
able necrotic and hemorrhagic
areas involving left anterior
medial frontal/cingulate cortex
(B, red arrow), left basal ganglia
(C, green arrow), subcortical
white matter of right insular
cortex (C, red arrow), and left
inferior medial temporal lobe
involving hippocampus/entorhi-
nal cortex (D, red arrow) and
right frontal pole

brain parenchyma and perivascular space. These necrotic
areas contain various amounts of macrophages, granula-
tion tissue, and reactive gliosis (Fig. 3A, B). These atypi-
cal lymphocytes are positive for CD3, CD7, granzyme B,
and TIA-1, focally and weakly positive for CD56 while
negative for CD4, CD5, CD8, CD20, c-Myc, and EBER-
ish. The immunohistochemical stains for TcR delta and
TcR beta are negative indicating tumor cells with silent T
cell receptor expression for both alpha/beta and gamma/
delta subunits (Fig. 3C-K). The overall morphology and
immunophenotypic findings are similar to the patient’s
previously diagnosed MEITL of the jejunal mass and right
upper quadrant peritoneal mass as described above. Sec-
tions from the grossly unremarkable cerebral lobes also
displayed patchy perivascular infiltration of similar atypi-
cal lymphocytes with microinfarctions and reactive gliosis.

In addition, cerebral amyloid angiopathy was identified in
many small and medium blood vessels in the meninges and
superficial cortex including the hemorrhagic and necrotic
areas. They are positive for beta-amyloid by immunohisto-
chemical stain (Fig. 4A). Frequent diffuse amyloid plaques
and moderate neuritic plaques are present in the frontal,
temporal, occipital cortices and CA regions (Fig. 4B). Tau
immunostain highlights neurofibrillary tangles in the tempo-
ral, entorhinal cortex, and CA regions, but not in the frontal
or occipital cortex. The above findings are consistent with

an intermediate level of Alzheimer’s disease-associated neu-
ropathological changes. The lesion in the right cavernous
sinus encasing the carotid artery was a benign meningioma
exhibiting typical meningothelial cell proliferation.

Discussion

The most common location is the small intestine, as seen
in this patient, but it can also be seen in the duodenum,
stomach, and colon. The other areas it can spread to
are the lungs and skin [1]. The rare occurrence of brain
involvement has been described by a few case reports
(Table 1); but to our knowledge, the descriptions of
gross appearance and histopathological and immunohis-
tochemical features of brain involvement of this entity
are still limited. MEITL is more prevalent among Asian
and Hispanic descent and is usually not associated with
celiac disease [1, 3, 8]. To the best of our knowledge,
five cases of MEITL with intracranial involvement have
been reported, all of which were published in Asia and
assumed to be described in patients of Asian descent
(Table 1). Thus far, this is the first case report of MEITL
with brain involvement in a patient of African descent.
The incidence of this disease is still unknown for this
ethnicity [9].
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Fig. 3 Histomorphologic features and immunophenotype of MEITL
with brain involvement. The H&E stain shows diffuse infiltration
of brain parenchyma of atypical lymphocytes that also surrounds
the vessels. It has patchy areas of necrosis (A, 100x). The atypical
lymphocytes are monotonous small to medium-sized lymphocytes
(B, 400x). The atypical lymphocytes are diffusely positive for CD3

Fig.4 Cerebral amyloid angi-
opathy and amyloid plaques
were confirmed by beta-amyloid
immunostain. CAA was seen
in the meninge and superficial
cortex, including the hemor-
rhagic and necrotic area (A,
arrows). Both diffuse and
neuritic plaques are highlighted
by beta-amyloid immunostain
(B, arrows)

The patient presented with a cognitive decline asso-
ciated with dementia symptoms towards the end of her
chemotherapy suggesting possible brain involvement.
The presentations are consistent with other previously
reported T-cell lymphoma involving the central nerv-
ous system (CNS). In a case series described by Gan-
dhi et al., they identified 12 peripheral T-cell lymphoma
(PTCL) with CNS involvement in their institution from
2000 to 2019 and found that all patients presented with
neurologic symptoms such as focal motor deficits, cog-
nitive decline, headache, and seizure [2]. Similarly,
the case report and review of literature by Chuah et al.
reported that patients with EATL/MEITL that involves
the supratentorial area of the brain presented with altered
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(C,100x) and CD7 (D,100x); and most express cytotoxic markers,
granzyme B (E, 200x) and TIA-1 (F, 100x). The atypical lympho-
cytes are negative for CD5 (G, 100x), CD4 (positivity in the figure is
staining of background histiocytes and macrophages) (H, 100x), CD8
(I,L100x), TcR beta (J, 200x), TcR delta (K, 200x), c-MYC, or EBER-
ish

mental status, headache, and weakness while the patient
who had an infratentorial spread presented with ataxia
and slurred speech [3]. Other neurologic presentations
reported were rapid progressive mental deterioration,
leg paralysis, and facial paralysis [4—6]. The multifocal
widespread of MEITL in multiple brain cortices and deep
grey matter of our patient is likely the reason for the rapid
progressive deterioration of her neurologic functions.
Her rapid cognitive decline and dementia symptoms
most likely contribute to disease progression of MEITL
involving the hippocampus and frontotemporal lobes
and her intermediate level of Alzheimer’s neuropatho-
logic changes. Approximately 11 months after her first
notable neurologic symptoms, the patient succumbed to
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Table 1 Clinical characteristics of MEITL with intracranial involvement

Author Age Sex Ethnicity Primary lesion  Start of neuro- Location of Neurological Overall survival
logic symptoms intracranial lesion symptoms after initial
diagnosis
Chuah,etal.[3] 35 M Asian Jejunum After 7 cycles of ~ Supratentorial Change in mental 9 months
CEOP, bowel (frontal and status and left
resection, corpus cal- sided hemi-
2 cycles of losum) plegia
MINE, and
salvage regimen
of ESHAP
with high-dose
methotrexate
Nishidaetal.[4] 75 M  Asian* Descending 18 months after ~ Multifocal Change in mental Not discussed
colon and diagnosis status
jejunum
Morimotoetal. 74 F Asian* Small intestine  After 1 cycle Left cerebral Leg paralysis Not discussed
[5] of CHOP and hemisphere
2 cycles of
ESHAP
Kubota, Y and 41 M  Asian* Small intestine  After CHOP and Multifocal Right facial Not discussed
Kusaba, K [6] 3 cycles of ICE paralysis
Suzuki,etal. [7] 74 M  Asian* Small intestine At the time of Right cerebral Mild left hemi- Not discussed
diagnosis hemisphere paresis and
aphasia
Our case 71 F  African Ameri- jejunum 6 months after Multifocal Mental status 17 months
can diagnosis change and
dementia

CEOP cyclophosphamide, etoposide, vincristine and prednisone; MINE mesna, ifosfamide, mitoxantrone, and etoposide; ESHAP etoposide,
methylprednisolone, cytarabine, and cisplatin; CHOP cyclophosphamide, doxorubicin, vincristine, and prednisone; ICE ifosfamide, carboplatin,

and etoposide

*Assumed to be of Asian descent

her illness and died. The aggressive behavior of PTCL
involving the CNS was also noted in the case series by
Ghandi et al. wherein their median overall survival from
the time of diagnosis is 16 months (95% CI: 2.8-173)
[2]. Most of the case reports reviewed with intracra-
nial involvement of MEITL reported similar aggressive
behavior seen with our patient leading to demise a few
months after the initial presentation of brain involvement
[3-5]. Henceforth, periodic assessment of cognition and
neurologic function in patients with MEITL is suggested
to promptly recognize and properly assess intracranial
involvement.

To our knowledge, there is no current literature that
describes the gross pathological changes that can occur to
the brain with intracranial MEITL. The presence of mul-
tifocal gross hemorrhages and friable necrosis seen in our
patient correlates well with the known usual microscopic
findings seen in this entity. The histopathologic characteris-
tics and immunophenotypic profile in the small intestine and
brain of our case are similar to the classic MEITL described
by WHO Classification of Tumors, 5th ed [1]. They con-
sisted of small to medium-sized, monomorphic atypical

lymphocytes infiltrating the brain parenchyma, most promi-
nent in perivascular areas, and associated with patchy necro-
sis, hemorrhages, reactive gliosis, and granulation tissue. The
immunophenotypic profile of the atypical lymphocytes are
as follows: positive for CD3 and CD7; weakly positive for
CD56; and negative for CD4, CD5, CDS8, CD20, TcR-beta,
TcR-delta, and c-Myc. Cytotoxic marker expression of TIA-1
and granzyme B are noted as well. In situ hybridization for
Epstein-Barr virus (EBER-ish) is negative confirming that
this lesion was not associated with EBV. The immunohis-
tochemical profile of the brain lesion corresponded with
the primary tumor in the small intestine. Other case reports
of MEITL with extranodal involvement also had a similar
immunophenotype as the original tumor [4-6]. A case report
by Suzuki et al. reported a lung biopsy that was re-evaluated
after MEITL of the small intestine was diagnosed. They
found that the lung harbored the same malignant lympho-
cytes using immunohistochemical stains [7]. The monoto-
nous nature of the neoplastic cells can pose possible diffi-
culty in recognizing them in biopsy samples, especially if the
patient has no known history of MEITL. The brain biopsy of
our patient done at an outside institution only showed that
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the amyloid angiopathy was probably due to the sampling
limitation innately seen in biopsy procedure and the patchy
distribution of the tumor cells seen in this disease [10].

Diffuse cerebral amyloid angiopathology (CAA) is also
identified in this patient which might be an age-related find-
ing. Although CAA itself may be associated with cerebral
hemorrhages, infarction, and CAA-related inflammation
or vasculitis, the inflammatory lymphocytic responses in
CAA are usually vascular-centric or perivascular and not the
dense sheets of monotonous atypical lymphocytes in brain
parenchyma seen in this case [11]. The CAA-related reac-
tive lymphocytes generally show CD3+, CD4+, CD8+,
and CD5 + which are different from this case which shows
loss of CDS5.

Conclusion

Monomorphic epitheliotropic T-cell lymphoma is an aggres-
sive hematolymphoid malignancy that can rarely involve the
brain. A patient with a history of MEITL that presents with
cognitive changes, neurologic decline, and even Alzheimer’s
Disease type presentation may suggest intracranial involve-
ment and warrants prompt evaluation. However, despite
early suspicion or discovery of extranodal organ involve-
ment, the prognosis of the disease is still poor due to the lack
of effective therapy at this time.
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