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Abstract

Peritumoral light chain (AL) amyloidosis secondary to lymphoid malignancies is a rare but well-described
entity. Peritumoral deposition of amyloid without systemic amyloidosis has been described in mucosa-
associated lymphoid tissue (MALT) lymphomas; however, there are no reported cases of follicular lymphoma
with localized peritumoral AL amyloidosis without systemic involvement of amyloidosis. We present a rare
case of a patient with advanced follicular lymphoma with peritumoral lymph node IgM lambda light chain
amyloidosis without an underlying monoclonal gammopathy or plasma cell dyscrasia.
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Introduction

Light chain (AL) amyloidosis is a rare disorder usually secondary to plasma cell dyscrasia (“small dangerous
clone of cells”) and less commonly clonal lymphoproliferative disorders [1,2]. This hematological disorder is
typically associated with hematologic malignancies like plasma cell dyscrasias (multiple myeloma, primary
systemic amyloidosis, and plasmacytoma) and lymphoproliferative disorders (chronic lymphocytic leukemia,
lymphoplasmacytic lymphoma including Waldenstrom macroglobulinemia, and marginal zone lymphoma)
which result in an overproduction of immunoglobulin chains [3]. The clinical spectrum of immunoglobulin-
derived amyloidosis may range between systemic involvement with end-organ involvement with
amyloidosis and the peritumoral form of the disorder in which the amyloid remains at the site of production
[4]. Peritumoral types of AL amyloidosis may involve the lower urinary tract [5], lungs [6,7], head and neck
[8,9], and gastrointestinal tract [10,11]. In 2-5% of AL amyloidosis, an underlying B cell lymphoproliferative
disorder may be found [12,13]. The lymphoproliferative disorders that have been described in the medical
literature to date include lymphoplasmacytic lymphoma, chronic lymphocytic leukemia, and marginal zone
lymphoma [14-17]. Typically, in the cases associated with peritumoral AL amyloidosis, patients have an
absent to low level of monoclonal protein. Herein, we present the first reported case of a patient with
advanced follicular lymphoma associated with peritumoral IgM lambda amyloidosis without a monoclonal
protein component on serum and urine immunofixation studies.

Case Presentation

A sixty-three-year-old African-American man with a past medical history of anemia and schizophrenia
presented to the clinic with complaints of fever, night sweats, and generalized lymphadenopathy. Diffuse
lymphadenopathy and massive splenomegaly were visualized on his CT of the chest, abdomen, and pelvis.
He underwent an excisional right cervical lymph node biopsy. On histopathological examination of lymph
node, the nodal architecture was effaced by nodular lymphoid proliferation in a background of abundant
pink, amorphous substance. The follicles were poorly defined and showed a lack of polarization and tingible
body macrophages. They were composed mostly of centrocytes and centroblasts (grade 3 follicular
lymphoma), accounting for 6-15/HPF (Figure ). The immunohistochemical study showed the cells to be
positive for CD20, PAX5, CD10, BCL2, and BCL6 (Figure 2). CD21 stain was positive, which highlighted the
follicular dendritic cell meshworks. Plasma cells expressed monoclonal IgM lambda. Congo red stain (Figure
3) was positive for amyloid deposition.
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FIGURE 1: A (left) reveals H&E staining for centroblasts and
centrocytes, and B (right) reveals H&E staining revealing amyloid

FIGURE 2: A (left) reveals positive staining for CD20, and B (right)
reveals positive staining for BCL2

FIGURE 3: A (left) reveals positive staining for Congo red stain, and B
(right) reveals positive staining for BCL6

The findings correlated with a diagnosis of follicular lymphoma with plasmacytic differentiation and
peritumoral IgM lambda AL amyloid deposition. The immunohistochemical study was negative for MYD88.
Serum and urine immunofixation and electrophoresis studies were negative for any plasma cell dyscrasia or
monoclonal gammopathy. The patient had a bone marrow biopsy, and the histopathological examination
showed marrow involvement of monoclonal lambda restricted B cell population (30%) suggestive of
follicular lymphoma with absent monoclonal M protein and CD138+ plasma cells. The final clinicopathologic
diagnosis was peritumoral light chain AL amyloidosis, IgM lambda type secondary to high grade (2/3) stage 4
follicular lymphoma. Cardiac MRI was negative for involvement with amyloidosis, and urinalysis didn’t
suggest any nephrotic range proteinuria. The patient was started on chemotherapy with anti-CD20
monoclonal antibody (R-CHOP regimen comprising of rituximab, adriamycin, prednisone, vincristine, and
cyclophosphamide). He received the treatment for six months, and a follow-up positron emission
tomography (PET) scan revealed partial response. The patient was then started on obinutuzumab and
bendamustine combination chemotherapy; however, the patient developed anthracycline-induced
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cardiomyopathy with severe systolic heart failure. The patient could not receive any further chemotherapy
and had a fatal outcome secondary to heart failure 18 months after the diagnosis of follicular lymphoma
with peritumoral AL amyloidosis.

Discussion

Light chain (AL) amyloidosis is a rare infiltrative disorder characterized by extracellular deposition of
misfolded fibrillar aggregates of monoclonal immunoglobulin light chain protein in a beta-pleated sheet
configuration. IgM-related AL amyloidosis (IgM-AL) is a rare variant (6-10%) of AL amyloidosis cases with
discrete clinical features [18]. In comparison to non-IgM AL, organ involvement is more frequent in lung

and lymph nodes while less common in cardiac and renal tissues [11]. The pattern of amyloid deposition may
be widespread to distant organs, i.e., systemic, or restricted to the site of production such as detectable
lymphoma, i.e., peritumoral. Considering their rarity, the exact

incidence of peritumoral amyloidosis and that associated with IgM-lambda is not known.

AL amyloidosis is an uncommon disorder but a well-recognized complication of lymphoma. Neoplastic B
cells as a proliferative center for amyloidogenic Ig light chains has been identified in only about 2% of AL
amyloidosis cases [11, 16-18]. This again has been most commonly seen as a systemic pattern of amyloid
deposition. The pathophysiology for why in some cases, amyloid deposits distally, while others limit to
peritumoral areas has still not been identified.

What makes our case rare and unique is the novel presence of the peritumoral distribution of the IgM-AL
amyloid in advanced follicular lymphoma with bone marrow involvement. To the best of our knowledge, we
discovered two cases of systemic IgM-AL with co-existing follicular lymphoma, which were described in a
large case series; however, ours is the first case report describing peritumoral features explicit to them [18].
Those patients had high levels of M protein and multiorgan involvement by amyloid. It is also important to
note that there are no cases of transformation from a peritumoral to a systemic syndrome that have been
reported suggesting that there are distinct pathophysiologic mechanisms that drive these disease entities.

In reviewing the medical literature, it is clear that peritumoral amyloidosis follows an indolent clinical
course, and most patients are reported to remain minimally affected or asymptomatic over prolonged follow-
up with little or no treatment [19-20]. This data advocates the implementation of a palliative treatment
approach similar to that employed in the management of low-grade lymphomas. Most patients

receive alkylator-based therapy with or without rituximab. In lymphoma patients who present with
peritumoral amyloidosis, response assessment is typically limited by low or undetectable pretreatment
levels of M protein. This is different from the lymphoma patients who present with systemic amyloidosis
syndrome who typically have a more aggressive clinical course with a median survival of 11 to 49 months
[12,14,18]. Mortality is typically the result of complications related to cardiac and renal involvement.

Conclusions

In summary, this case report describes the clinicopathologic features of follicular lymphoma associated with
peritumoral AL amyloidosis. We aim to add to the existing literature some important descriptive
characteristics of this rare disease condition. The underlying biologic mechanisms remain elusive and such
association between peritumoral amyloidosis and lymphoproliferative disorders needs to be further explored
in order to determine effective treatments and predict clinical outcomes.
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Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Cohen AD, Zhou P, Xiao Q, et al.: Systemic AL amyloidosis due to non-Hodgkin's lymphoma: an unusual
clinicopathologic association. Br ] Haematol. 2004, 124:309-14. 10.1046/j.1365-2141.2003.04779.x

2. Benson MD, Buxbaum JN, Eisenberg DS, et al.: Amyloid nomenclature 2018: recommendations by the
International Society of Amyloidosis (ISA) nomenclature committee. Amyloid. 2018, 25:215-9.
10.1080/13506129.2018.1549825

3. D'Souza A, Theis ], Quint P, et al.: Exploring the amyloid proteome in immunoglobulin-derived lymph node
amyloidosis using laser microdissection/tandem mass spectrometry. Am ] Hematol. 2013, 88:577-80.
10.1002/ajh.23456

4. Telio D, Bailey D, Chen C, Crump M, Reece D, Kukreti V: Two distinct syndromes of lymphoma-associated
AL amyloidosis: a case series and review of the literature. Am ] Hematol. 2010, 85:805-8. 10.1002/ajh.21814

2022 Shah et al. Cureus 14(1): €21738. DOI 10.7759/cureus.21738 3of4


https://dx.doi.org/10.1046/j.1365-2141.2003.04779.x
https://dx.doi.org/10.1046/j.1365-2141.2003.04779.x
https://dx.doi.org/10.1080/13506129.2018.1549825
https://dx.doi.org/10.1080/13506129.2018.1549825
https://dx.doi.org/10.1002/ajh.23456
https://dx.doi.org/10.1002/ajh.23456
https://dx.doi.org/10.1002/ajh.21814
https://dx.doi.org/10.1002/ajh.21814

Cureus

10.

11.

12.

17.

18.

19.

20.

Tirzaman O, Wahner-Roedler DL, Malek RS, Sebo TJ, Li CY, Kyle RA: Primary localized amyloidosis of the
urinary bladder: a case series of 31 patients. Mayo Clin Proc. 2000, 75:1264-8. 10.4065/75.12.1264

Utz JP, Swensen SJ, Gertz MA: Pulmonary amyloidosis. The Mayo Clinic experience from 1980 to 1993 . Ann
Intern Med. 1996, 124:407-13. 10.7326/0003-4819-124-4-199602150-00004

Grogg KL, Aubry MC, Vrana JA, Theis JD, Dogan A: Nodular pulmonary amyloidosis is characterized by
localized immunoglobulin deposition and is frequently associated with an indolent B-cell
lymphoproliferative disorder. Am ] Surg Pathol. 2013, 37:406-12. 10.1097/PAS.0b013%e318272fe19
O'Reilly A, D'Souza A, Lust ], Price D: Localized tongue amyloidosis: a single institutional case series.
Otolaryngol Head Neck Surg. 2013, 149:240-4. 10.1177/0194599813490896

Simpson GT 2nd, Strong MS, Skinner M, Cohen AS: Localized amyloidosis of the head and neck and upper
aerodigestive and lower respiratory tracts. Ann Otol Rhinol Laryngol. 1984, 93:374-9.
10.1177/000348948409300418

Cowan AJ, Skinner M, Seldin DC, et al.: Amyloidosis of the gastrointestinal tract: a 13-year, single-center,
referral experience. Haematologica. 2013, 98:141-6. 10.3324/haematol.2012.068155

Sanchorawala V, Blanchard E, Seldin DC, O'Hara C, Skinner M, Wright DG: AL amyloidosis associated with
B-cell lymphoproliferative disorders: frequency and treatment outcomes. Am ] Hematol. 2006, 81:692-5.
10.1002/ajh.20635

Gertz MA, Kyle RA: Amyloidosis with IgM monoclonal gammopathies. Semin Oncol. 2003, 30:325-8.
10.1053/sonc.2003.50060

Palladini G, Russo P, Bosoni T, et al.: AL amyloidosis associated with IgM monoclonal protein: a distinct
clinical entity. Clin Lymphoma Myeloma. 2009, 9:80-3. 10.3816/CLM.2009.n.021

Wechalekar AD, Lachmann HJ, Goodman HJ, Bradwell A, Hawkins PN, Gillmore JD: AL amyloidosis
associated with IgM paraproteinemia: clinical profile and treatment outcome. Blood. 2008, 112:4009-16.
10.1182/blood-2008-02-138156

Kourelis TV, Gertz M, Zent C, et al.: Systemic amyloidosis associated with chronic lymphocytic
leukemia/small lymphocytic lymphoma. Am ] Hematol. 2013, 88:375-8. 10.1002/ajh.23413

Ryan RJ, Sloan JM, Collins AB, Mansouri |, Raje NS, Zukerberg LR, Ferry JA: Extranodal marginal zone
lymphoma of mucosa-associated lymphoid tissue with amyloid deposition: a clinicopathologic case series.
Am | Clin Pathol. 2012, 137:51-64. 10.1309/AJCPIOSWAKYVLHHA

Sachchithanantham S, Roussel M, Palladini G, et al.: European collaborative study defining clinical profile
outcomes and novel prognostic criteria in monoclonal immunoglobulin M-related light chain amyloidosis. |
Clin Oncol. 2016, 34:2037-45. 10.1200/]C0.2015.63.3123

Terrier B, Jaccard A, Harousseau JL, et al.: The clinical spectrum of IgM-related amyloidosis: a French
nationwide retrospective study of 72 patients. Medicine (Baltimore). 2008, 87:99-109.
10.1097/MD.0b13e31816¢43b6

Kambouchner M, Godmer P, Guillevin L, Raphaél M, Droz D, Martin A: Low grade marginal zone B cell
lymphoma of the breast associated with localised amyloidosis and corpora amylacea in a woman with long
standing primary Sjogren's syndrome. J Clin Pathol. 2003, 56:74-7. 10.1136/jcp.56.1.74

King CS, Holley AB, Sherner JH: Severe bullous lung disease due to marginal-zone-lymphoma-associated
amyloidosis. Respir Care. 2008, 53:1495-8.

2022 Shah et al. Cureus 14(1): €21738. DOI 10.7759/cureus.21738

4 0of 4


https://dx.doi.org/10.4065/75.12.1264
https://dx.doi.org/10.4065/75.12.1264
https://dx.doi.org/10.7326/0003-4819-124-4-199602150-00004
https://dx.doi.org/10.7326/0003-4819-124-4-199602150-00004
https://dx.doi.org/10.1097/PAS.0b013e318272fe19
https://dx.doi.org/10.1097/PAS.0b013e318272fe19
https://dx.doi.org/10.1177/0194599813490896
https://dx.doi.org/10.1177/0194599813490896
https://dx.doi.org/10.1177/000348948409300418
https://dx.doi.org/10.1177/000348948409300418
https://dx.doi.org/10.3324/haematol.2012.068155
https://dx.doi.org/10.3324/haematol.2012.068155
https://dx.doi.org/10.1002/ajh.20635
https://dx.doi.org/10.1002/ajh.20635
https://dx.doi.org/10.1053/sonc.2003.50060
https://dx.doi.org/10.1053/sonc.2003.50060
https://dx.doi.org/10.3816/CLM.2009.n.021
https://dx.doi.org/10.3816/CLM.2009.n.021
https://dx.doi.org/10.1182/blood-2008-02-138156
https://dx.doi.org/10.1182/blood-2008-02-138156
https://dx.doi.org/10.1002/ajh.23413
https://dx.doi.org/10.1002/ajh.23413
https://dx.doi.org/10.1309/AJCPI08WAKYVLHHA
https://dx.doi.org/10.1309/AJCPI08WAKYVLHHA
https://dx.doi.org/10.1200/JCO.2015.63.3123
https://dx.doi.org/10.1200/JCO.2015.63.3123
https://dx.doi.org/10.1097/MD.0b13e31816c43b6
https://dx.doi.org/10.1097/MD.0b13e31816c43b6
https://dx.doi.org/10.1136/jcp.56.1.74
https://dx.doi.org/10.1136/jcp.56.1.74
http://rc.rcjournal.com/content/53/11/1495.short

	Peritumoral Immunoglobulin M Lambda Light Chain Amyloidosis in a Patient With Advanced Follicular Lymphoma
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: A (left) reveals H&E staining for centroblasts and centrocytes, and B (right) reveals H&E staining revealing amyloid
	FIGURE 2: A (left) reveals positive staining for CD20, and B (right) reveals positive staining for BCL2
	FIGURE 3: A (left) reveals positive staining for Congo red stain, and B (right) reveals positive staining for BCL6

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


