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Abstract

Background: Lymphomatoid granulomatosis (LYG) is a rare Epstein-Barr virus (EBV)-driven lymphoproliferative
disease. LYG is characterized by a progressive clinical course, which virtually always involves the lungs. LYG charac-
teristically presents as bilateral pulmonary nodules. Pathologically, it is characterized by an angiocentric and angiode-
structive infiltration of atypical EBV-positive B-lymphocytes admixed with reactive T-lymphocytes. We report a case
of pulmonary LYG that presented as a large mass with complete occlusion of the right main stem bronchus intermedius
in an 81-year-old female.

Case: An 81-year-old female presented with shortness of breath to the emergency department. Inpatient imaging re-
vealed bulky mediastinal lymphadenopathy with a right lower lobe collapse, shift of the cardiomediastinal silhouette,
and a large right upper lung mass. Endobronchial ultrasound-guided biopsy (EBUS) revealed complete occlusion of
right mainstem bronchus due to the right upper lung mass growth into the bronchus intermedius. Histopathological
examination demonstrated clusters of large atypical EBV-positive B cells interspersed in a minimally polymorphous
lymphocytic background, consistent with lymphomatoid granulomatosis, grade 3/3. Patient was treated with immu-
nochemotherapy (cyclophosphamide, doxorubicin, vincristine, and prednisone - CHOP) and Rituximab (anti-CD20
antibody). At the patient’s most recent follow-up, 6 months later, she was in a stable condition and her respiratory
symptoms have improved.

Conclusion: Lymphomatoid granulomatosis is a rare disease that should be considered in the differential diagnosis of
a radiographic evaluation of a solitary pulmonary lung mass. Since the radiographic impression might favor carcino-
ma as the top differential diagnosis, biopsy of the lesion is paramount to ensure the correct diagnosis. Lymphomatoid
granulomatosis is usually treated with an immunochemotherapy regimen with CHOP, and/or interferon, and Rituximab.

Introduction

Lymphomatoid granulomatosis is a rare EBV-associated B cell lymphoprolifer-
ative disorder™. LYG virtually always involves lungs of an adult male. Its usual
radiographic presentation is characterized by multiple bilateral nodular pulmo-
nary lesions.

The most common site of involvement is the lungs, followed by oth-
er extra pulmonary sites including skin and brain®. Recent single institution
analysis of LYG demonstrated that all patients had lung involvement clinically
(100%), and positive serology for EBV infection (100%)™. It is hypothesized
that inadequate immunologic response to EBV infection is involved in the devel-
opment of LYGP!,

Histologically the LYG lesions show angiocentricity, variably poly-
morphous lymphocytic infiltrate, and large atypical EBV-positive B cellst®7.
Vascular changes are prominent in LYG and show lymphocytic vasculitis with
infiltration of vascular wall. Vascular integrity is often compromised that results
in large areas of necrosis -- incorrectly termed “granulomatosis”. It is invariably
associated with EBV infection. Grading of the lesions is based on morphologic
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features and the number of EBV-positive B cells**. The varying
proportion of large EBV-positive neoplastic B-cells to admixed
reactive T-cells determines grading of lymphomatoid granulo-
matosis. It is imperative to distinguish Grade 3 from Grade 1
and 2, since therapy is guided by the grade of LYG!!. Grade
1 lesions contain polymorphous reactive T-lymphocytes with
rare large EBV-positive neoplastic cells (less than 5 per HPF).
Grade 2 lesions contain occasional clusters of large neoplastic
EBV-positive cells (rarely up to 50 per HPF). Grade 3 lesions are
characterized by minimally polymorphus reactive lymphocytic
background with readily identifiable large atypical EBV-positive
neoplastic cells. Grade 3 lesions usually show large areas of ne-
crosis!®l.

Rarely, LYG presents as a solitary mass in the lung!®'%,
We report a rare radiographic presentation of pulmonary lym-
phomatoid granulomatosis as a single mass with the obstruction
of right main stem bronchus.

Case Report

An 81-year-old female presented with shortness of breath to
the emergency department. CT chest with contrast revealed a
large right upper lobe mass invading and occluding the right up-
per lobe bronchus with associated distal post obstructive com-
plete right upper lobe collapse. There was also endobronchial
invasion into the bronchus intermedius, and bulky mediastinal
lymphadenopathy (Figure 1). A PET scan showed FDG avid
right upper lobe mass with mediastinal invasion (Figure 2). The
patient underwent endobronchial ultrasound-guided cryobiopsy
(EBUS) and airway recanalization.

Figure 1: Non contrast CT chest showing right upper lobe mass with
endobronchial invasion of right upper lobe bronchus and associated
complete distal post obstructive collapse of right upper lobe.
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Figure 2: PET CT showing FDG avid right upper lobe mass with me-
diastinal invasion.

The histopathologic evaluation revealed prominent
angiocentric and angiodestructive inflammatory infiltrate,
composed of small lymphocytes and readily identifiable large
atypical lymphocytes (Figure 3, A-B). There were large areas
of necrosis. Immunohistochemical stains for CD3 highlighted
numerous reactive small T-lymphocytes. Immunohistochemical
stains for CD20 highlighted numerous atypical large B cells.
The Ki67 expression was high, highlighting every atypical B
cell. EBV EBER in situ hybridization was positive in atypical
large lymphocytes. These findings are consistent with grade 3
lymphomatoid granulomatosis (Figure. 3, C-E). A CT scan was
performed following the EBUS biopsy to assess the effect of
recanalization.

Figure 3: Lymphomatoid granulomatosis. A — Angiocentric (asterisk)
polymorphous lymphoid infiltrate with large areas of necrosis (arrow-
head). B. Note large atypical B cells (arrow). C — E — Immunohisto-
chemical stains highlight admixed reactive T cells (C), large neoplastic
B-cells positive for CD20 (D) with increased Ki-67 proliferation index
(E). Neoplastic B-cells are positive for EBV-EBER by in situ hybridiza-

tion (F). * - vessel, P - necrosis, ==P - atypical B cells.
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The patient was treated with dose-adjusted CHOP and
two doses of Rituximab, 700 mg and 1400 mg over two weeks.
The patient was discharged 11 days after initiation of treatment.
The patient is currently followed as an outpatient. No new le-
sions have been identified.

Discussion

LYG is a rare angiodestructive EBV-associated B-cell lymphop-
roliferative disorder that was first described over four decades
ago!'l. LYG invariably involves the lungs, and usually affects
adult males. It is composed of large atypical EBV-positive B
cells with admixed reactive T cells. Angiocentric distribution
and lymphocytic vasculitis are common. LYG presents as a
spectrum of histological grades that is determined by the num-
ber of EBV-positive B cells. Since therapy and clinical prognosis
are guided by grading it is important to accurately identify the
grade of LYG. Grade 1 and 2 lesions have an increasing number
of EBV-positive B cells (rarely up to 50 per HPF) in a polymor-
phous T cell-rich lymphocytic background. Grade 3 lesions have
abundant EBV-positive B cells admixed with reactive T cells.
Importantly, a uniform population of large atypical EBV-pos-
itive B cells without a polymorphous background should be
diagnosed as Diffuse Large B Cell Lymphoma, not otherwise
specified (DLBCL NOS)¢,

Radiographically LYG usually presents as bilateral pul-
monary nodules!. Rare cases of pulmonary LYG presenting as a
single mass or masquerading as a lung abscess are reported!!>1,
Grade 3 LYG lesions have large areas of necrosis that can be
misleading into the radiographic diagnosis of carcinoma. Resec-
tions of unilateral masses of pulmonary LYG that were radio-
graphically compatible with carcinoma have been reported!'?).
Therefore, it is imperative to have LYG in the differential diag-
nosis during radiographic evaluation of a solitary lung mass.
Histopathologic examination of the tissue is paramount to
achieve a correct diagnosis. Since lymphocyte-rich lesions are
well known to mimic carcinoma on the cytology endobronchial
biopsy or transthoracic needle biopsies are preferred procedures
to obtain a correct diagnosis of lymphomatoid granulomatosis.

The treatment strategy for LYG includes steroids, cy-
clophosphamide, and interferon alpha-2b and anti-CD20 mono-
clonal antibody. The clinical behavior of LYG varies, ranging
from that of an indolent process to that of an aggressive large
B-cell lymphoma. Generally the prognosis is poor, with up to
64% patients succumbing to the disease within the first year of
diagnosis'*. More recently, the use of chemoimmunotherapy
with CHOP-Rituximab and/or interferon resulted in a 5-year
overall survival of 70%!".

References

1. Dunleavy, K., Roschewski, M., Wilson, W.H. Lymphomatoid
granulomatosis and other Epstein-Barr virus associated lymph-
oproliferative processes. (2012) Curr Hematol Malig Rep 7(3):
208-215.

PubMed | CrossRef| Others

2. Hare, S.S., Souza, C.A., Bain, G., et al. The radiological spectrum
of pulmonary lymphoproliferative disease. (2012) Br J Radiol
85(1015): 848-864.

Shestakova, A., et al.

10.

11.

12.

13.

PubMed | CrossRefl Others

Katzenstein, A.L., Doxtader, E., Narendra, S. Lymphomatoid
granulomatosis: insights gained over 4 decades. (2010) Am J Surg
Pathol 34(12): 35-48.

PubMed | CrossRefl Others

Song, J.Y., Pittaluga, S., Dunleavy, K., et al. Lymphomatoid gran-
ulomatosis, a single institute experience: pathologic findings and
clinical correlations. (2015) Am J Surg Pathol 39(2): 141-156.
PubMed | CrossRef| Others

Wilson, W.H., Kingma, D.W., Raffeld, M.R. et al. Association of
lymphomatoid granulomatosis with Epstein-Barr viral infection of
B lymphocytes and response to interferon-alpha 2b. (1996) Blood
87(11): 4531-4537.

PubMed | CrossRef | Others

“WHO Classification of Tumours of Haematopoietic and Lym-
phoid Tissues, Fourth Edition. (2018) WHO-OMS.

PubMed | CrossRef | Others

Roschewski, M., Wilson, W.H. Lymphomatoid granulomatosis.
(2012) Cancer J 18(5): 469—474.

PubMed | CrossRef| Others

Mohyuddin, G.R., Sultan, F., Khaleeq, G. A Rare Presentation of a
Rare Disease: Pulmonary Lymphomatoid Granulomatosis. (2019)
Case Rep Pulmonol 2012: 3.

PubMed | CrossRef| Others

Kim, K.H., Park, J., Yoo, J.Y., et al. Low Grade Pulmonary Lym-
phomatoid Granulomatosis with an Endobronchial Mass. (2015)
Tuberc Respir Dis (Seoul) 78(2): 137-141.

PubMed | CrossRef| Others

McCloskey, M., Catherwood, M., McManus, D., et al. A case of
lymphomatoid granulomatosis masquerading as a lung abscess.
(2004) Thorax 59(9): 818-819.

PubMed | CrossRef| Others

Liebow, A., Carrington, C.R., Friedman, P.J. Lymphomatoid gran-
ulomatosis. (1972) Hum Pathol 3(4): 457-558.

PubMed | CrossRef| Others

Bartosik, W., Raza, A., Kalimuthu, S., et al. Pulmonary lympho-
matoid granulomatosis mimicking lung cancer. (2012) Interact
Cardiovasc Thorac Surg 14(5): 662—664.

PubMed | CrossRefl Others

Katzenstein, A.L., Carrington, C.B., Liebow, A.A. Lymphomatoid
granulomatosis: a clinicopathologic study of 152 cases. (1979)
Cancer 43(1): 360-373.

PubMed | CrossRcI‘l Others

Submit your manuscript to Ommega Publishers and
we will help you at every step:

* We accept pre-submission inquiries

* Our selector tool helps you to find the most relevant journal
* We provide round the clock customer support

« Convenient online submission

* Thorough peer review

* Inclusion in all major indexing services

» Maximum visibility for your research

Submit your manuscript at

https://www.ommegaonline.org/submit-manuscript

page no: 3


https://www.ommegaonline.org/submit-manuscript
https://doi.org/10.1007/s11899-012-0132-3
https://link.springer.com/article/10.1007%2Fs11899-012-0132-3
https://www.ncbi.nlm.nih.gov/pubmed/22745203
https://doi.org/10.1259/bjr/16420165
https://www.birpublications.org/doi/full/10.1259/bjr/16420165?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
https://doi.org/10.1097/PAS.0b013e3181fd8781
https://insights.ovid.com/pubmed?pmid=21107080
https://www.ncbi.nlm.nih.gov/pubmed/25321327
https://doi.org/10.1097/PAS.0000000000000328
https://insights.ovid.com/pubmed?pmid=25321327
https://www.ncbi.nlm.nih.gov/pubmed/8639820
http://www.bloodjournal.org/content/87/11/4531/tab-article-info
http://apps.who.int/bookorders/anglais/detart1.jsp?codlan=1&codcol=70&codcch=4002
https://www.ncbi.nlm.nih.gov/pubmed/23006954
https://www.ncbi.nlm.nih.gov/pubmed/23006954
https://insights.ovid.com/pubmed?pmid=23006954
https://www.ncbi.nlm.nih.gov/pubmed/23227406
https://doi.org/10.1155/2012/371490
https://www.hindawi.com/journals/cripu/2012/371490/
https://www.ncbi.nlm.nih.gov/pubmed/25861350
https://doi.org/10.4046/trd.2015.78.2.137
https://www.e-trd.org/DOIx.php?id=10.4046/trd.2015.78.2.137
https://www.ncbi.nlm.nih.gov/pubmed/15333862
http://dx.doi.org/10.1136/thx.2003.008094
https://thorax.bmj.com/content/59/9/818
https://www.ncbi.nlm.nih.gov/pubmed/4638966
https://doi.org/10.1016/S0046-8177(72)80005-4
https://www.sciencedirect.com/science/article/pii/S0046817772800054?via%3Dihub
https://www.ncbi.nlm.nih.gov/pubmed/22361129
https://doi.org/10.1093/icvts/ivr083
https://academic.oup.com/icvts/article/14/5/662/746405
https://www.ncbi.nlm.nih.gov/pubmed/761171
https://doi.org/10.1002/1097-0142(197901)43:1%3C360::AID-CNCR2820430151%3E3.0.CO;2-8
https://onlinelibrary.wiley.com/doi/abs/10.1002/1097-0142%28197901%2943%3A1%3c360%3A%3AAID-CNCR2820430151%3e3.0.CO%3B2-8

