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Abstract

Introduction: Adrenal lymphoma is a rare condition which may occur in one of two forms; either as primary adrenal lymphoma
(PAL), or secondary to a systemic lymphoma. Primary adrenal lymphoma is a very rare diagnosis and the most common histological
pattern is diffuse large B-cell non-Hodgkin lymphoma.
Objectives: In this study, we represent two examples of adrenal lymphoma, primary and secondary. In addition, we have included
a mini-review of the literature regarding this rare presentation.
Patients and Methods: We retrospectively reviewed all patients who were diagnosed with adrenal lymphoma in our hospital. We
represent mainly the most two challenging cases where adrenal surgery was required to confirm the diagnosis. We have included a
mini-review of the literature (PubMed data base: 1990 - 2020) on the clinical presentation and management of adrenal lymphoma
cases.
Results: Seventeen patients had adrenal lymphoma in our hospital; 16 of them had secondary involvement of the adrenal gland,
while the last one had primary adrenal lymphoma. Patients with adrenal lymphoma mainly present with fever, lumbar pain, and/or
symptoms of adrenal insufficiency. Primary adrenal lymphoma usually appears as heterogeneous complex large masses with low
density on computerized tomography (CT) scan or magnetic resonance imaging (MRI); however, there is no pathognomonic fea-
tures to diagnose PAL. The diagnosis is confirmed only with tissue biopsy. Chemotherapy is generally the standard treatment for
lymphoma, while the role of surgery is limited.
Conclusions: The prognosis of these rare cases is generally poor with only about a third of patients achieving partial or complete
remission following treatment.
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1. Introduction

Although the adrenal glands contain no lymphoid tis-
sue, secondary adrenal lymphoma is responsible for about
4% to 5% of all non-Hodgkin lymphoma (NHL) cases (1). On
the other hand, primary adrenal lymphoma (PAL) is rare
and accounts for less than 1% of all extranodal lymphomas
(2). The majority of patients with PAL have bilateral disease
at diagnosis unlike secondary involvement which is usu-
ally unilateral (3). The most prevalent subtype of PAL is dif-
fuse large B-cell lymphoma, which affects roughly 70% of
patients (3, 4). Primary adrenal lymphoma typically affects
elderly patients, involving bilateral adrenal glands with an
average diameter of 8 cm. In addition, the presence of an
extra-adrenal disease at the time of diagnosis is uncom-
mon (5-7). Because of its generic signs, the diagnosis of
PAL is usually difficult and pathological examination is the
only approach to establish the diagnosis (8). The role of
surgery for the management of PAL remains controversial

and has been associated with poor prognosis (3). Generally,
PAL has poor prognosis, with a 17.5 percent one-year sur-
vival rate (3).

Here, of 17 patients diagnosed with adrenal lymphoma
in our hospital, we represent the most two challeng-
ing cases where the diagnosis was confirmed only after
adrenalectomy; one primary and one secondary, in addi-
tion to including a mini-review of the literature.

2. Case Presentation

2.1. Case Report 1

Sixty-seven years old male patient presented with a 5-
week history of nausea, weight loss, and epigastric ache.
The patient was HIV positive and had a past medical his-
tory of ulcerative colitis, asbestos exposure and moder-
ate smoking. Computerized tomography (CT) abdomen
showed bilateral enlarged adrenal glands up to 6 cm, they
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appeared well defined and homogeneous (Figure 1). On
magnetic resonance imaging (MRI) scan, on T1 the adrenal
glands appeared relatively homogeneous and of interme-
diate to low signal with no high signal acute haemor-
rhage. While, on T2-weighted and STIR, they showed no
low signal macroscopic fat on STIR and no high signal cys-
tic areas. WBC level was 3.8 × 109/L, Hb level was 9.1 g/dL
and the PLT count was 268 × 109/L. Kidney and liver func-
tion tests were unremarkable. FSH, LH, Prolactin, Testos-
terone, serum SHBG, plasma metadrenaline and normeta-
drenaline levels all were within the normal limits. Histol-
ogy from core biopsies was inconclusive. After discussion
in the endocrine MDT, the decision was for adrenalectomy.
The patient underwent laparoscopic right adrenalectomy
and the final histology reported sections showing adrenal
gland infiltrated by diffuse large B-cell lymphoma. The tu-
mour cells were positive for CD20 and negative for CD3,
Bcl6, CD5, CD10, AE1/AE3 and Bcl2. The proliferation rate,
as assessed by Ki67, was in a range from 90 - 95%. Post-
operatively, the patient was referred to the haematology
team for chemotherapy with CHOP regimen. Rituximab
was omitted as there was a concern that the patient was
already significantly immunosuppressed from the treat-
ment for his ulcerative colitis. Follow-up CT scan showed
enlarged aorto-caval and coeliac axis lymph nodes with
probable new lymphoma deposits in the right kidney and
liver. Three months later, the patient had a large solitary
supra tentorial left frontal parenchymal mass lesion mea-
suring about 4 cm, which was confirmed to be metastatic
diffuse large B-cell lymphoma. The patient passed away af-
ter two months.

2.2. Case Report 2

Seventy-seven years old male patient diagnosed 3 years
earlier with a diffuse large B cell non-Hodgkin’s lymphoma
and was treated with chemotherapy. Past medical history
included type II diabetes and DVT. The patient presented
with abdominal pain and altered bowel habit. WBC level
was 6.1 × 109/L, Hb level was 121 g/L, PLT count was 173 ×
109/L, kidney and liver functions tests were unremarkable
and the adrenal hormonal profile was within the normal
limits. CT abdomen was performed and showed slightly ir-
regular enhancing mass measuring 26 × 21 mm in the left
adrenal gland (Figure 2). PET-CT scan revealed increased
FDG uptake in the left adrenal gland. Computerized to-
mography guided biopsy was arranged and showed that
the left adrenal gland tumour further increased in size to
52 × 41 mm. The mass was showing venous invasion ex-
tending into the left renal vein confirming a malignant
tumour and there was also involvement of the capsule of
the anterior aspect of the left kidney (Figure 3). The tissue

biopsy was inconclusive and showed atypical lymphoid in-
filtrate composed of medium to large sized atypical lym-
phoid cells showing occasional mitotic figures and nu-
merous apoptotic bodies. Immunohistochemistry stain-
ing was positive for CD20 (small and large cells) and CD3
T-cells. The case was discussed in the endocrine MDT. The
patient underwent radical nephrectomy and adrenalec-
tomy with enbloc distal pancreatectomy and splenectomy.
The final histology showed relapsed diffuse large B-cell
lymphoma in the form of diffuse neoplastic lymphoid in-
filtrate composed of polymorphic centroblastic cells ad-
mixed with abundant small lymphocytes involving the
adrenal gland, renal artery and perirenal fatty tissue as-
sociated with extensive necrosis. Immunohistochemistry
staining was positive for CD20, CD3+ T-lymphocytes, MUM1
and bcl2, and negative for CD10, bcl6, and CD5. The Ki67 in-
dex was about 80%. Although the patient was commenced
on R-CHOP regimen, he had a complicated course of re-
covery with intracranial involvement by the disease and
passed away within three months of surgery.

3. Discussion

Lymphoma arising in, and confined to, the adrenal
glands is termed PAL. Primary adrenal lymphoma is a rare
condition with only about 100 cases reported in the previ-
ous medical literature (9). On the other hand, lymphoma
involving the adrenal gland on a background of dissem-
inated lymphoma is considered a secondary lymphoma.
In an autopsy research, Rosenberg et al. found that the
adrenal glands were involved in 24% of those with dis-
seminated NHL (1). Most patients with PAL have bilateral
adrenal glands involvement, unlike those with systemic
lymphoma, which is usually unilateral (5). Males are more
affected than females, having a 7: 1 male to female ratio,
and the mean age of diagnosis is 70 (10). Seventeen pa-
tients were diagnosed with adrenal lymphoma in our hos-
pital. The average age of diagnosis was 70.7 ± 13 years of
age, while male to female ratio was 9: 8. Two cases only re-
quired adrenal surgery. Of the two cases, the first patient
was diagnosed with a primary adrenal lymphoma, while
the second one had secondary lymphoma as he was diag-
nosed with B-cell lymphoma 3 years earlier.

There is no lymphoid tissue in the human adrenal
glands, and the exact pathogenesis of primary adrenal
lymphoma remains unclear. Many factors have been in-
volved including immune dysfunction, mutations in the
p53 and c kit genes, autoimmune associated infections like
Epstein Barr virus and HIV infections (5, 10, 11).

The diagnosis of primary adrenal lymphoma is usu-
ally challenging because most of the symptoms are non-
specific. The disease is characterized by bulky involve-
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Figure 1. Computerized tomography of abdomen showing significantly enlarged both adrenal glands. They are well defined and homogeneous. Maximum diameter is about
6 cm.

Figure 2. Computerized tomography of abdomen showing a 27-mm left adrenal nodule of a 77-year-old patient with previous diagnosis of diffuse large B cell non-Hodgkin’s
lymphoma
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Figure 3. Follow-up computerized tomography of abdomen showing the left adrenal gland tumor measuring 52 × 41 mm and invading the left renal vein and the capsule of
the anterior aspect of the left kidney

ment of the gland with a median maximum dimension of
8 cm (4 - 17 cm). Local symptoms like lumbar pain may
be present, as well as systemic signs such vague abdomen
pain, anaemia, weight loss, unexplained fever, hypercal-
cemia, and thrombocytopenia (4, 6). Only 50% of indi-
viduals have concurrent adrenal insufficiency, which oc-
curs only after the adrenal glands have been destroyed by
at least 90% (12). Vomiting, extreme fatigue, skin discol-
oration, and hypotension are all signs of adrenal insuffi-
ciency (13).

Imaging techniques being used for the diagnosis of
adrenal lymphoma include ultrasonography (US), CT, MRI
and functional imaging, like gallium 67 scintigraphy imag-
ing or positron emission tomography scans (14, 15). On CT
scans, primary adrenal lymphomas are characteristically
bilateral, variable in density, often with areas of necrosis
and/or haemorrhage. Lesions with homogeneous density
also have been reported (16). On T1-weighted magnetic res-
onance (MR) images, these lesions show low-signal inten-
sity, while on T2-weighted images they show high-signal in-

tensity, with occasional areas of mixed signal (17). Despite
this, there is no pathognomonic appearance on CT or MRI
to identify PAL, and distinguishing PAL from metastatic le-
sions is challenging.

Only histological evaluation of tissues acquired by CT,
ultrasound guided biopsy or surgical excisional biopsy
utilising a laparoscopic approach can confirm the diagno-
sis of primary adrenal lymphoma. Fine-needle aspiration
is generally not recommended due to the high rate of false
results. More than 80% of PAL is diffuse large B-cell lym-
phoma (5). Uncommon variants include anaplastic large
cell, angiotropic/intravascular and T cell (18-20). The entire
17 patient in the current study were diagnosed with diffuse
large B-cell lymphoma.

CNS involvement has been documented in 5% of ag-
gressive intermediate-grade NHL patients, either initially
or at relapse (21). A high serum LDH level (22), an interme-
diate to high-risk International Prognostic Index (IPI) (23),
and involvement of more than one extranodal location, in-
cluding the marrow (24), are all risk factors. Our two repre-
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sented patients had CNS involvement by lymphoma which
contributed to their outcomes.

There are different treatment modalities for the man-
agement of PAL which include chemotherapy, bilateral
adrenalectomy, radiotherapy, and a combination of these
(12). The role of surgery is still controversial and has been
associated with poor prognosis (3). This emphasises the
importance of establishing the diagnosis using the percu-
taneous technique rather than surgery which exposes the
patient to unnecessary surgical morbidity.

For diffuse large B-cell lymphoma, the CHOP
chemotherapy regimen (cyclophosphamide, doxoru-
bicin, vincristine, and prednisone) is the conventional
first-line treatment (25). The inclusion of rituximab to
the CHOP regimen has recently proved to improve overall
survival in individuals with primary adrenal lymphoma.
With the addition of rituximab to the CHOP regimen,
Kim et al. reported a two-year overall survival rate of 68.3
percent, with full remission attained in 54.8 percent of
patients (26). The course of treatment usually requires
about 6 cycle and each cycle lasts approximately 21 days.
The usual dose of Rituximab is 375 mg/m2, Vincristine is 1.4
mg/m2, Doxorubicin is 50 mg/m2, and Cyclophosphamide
is 750m g/m2. Unfortunately, the two represented patients
in our study passes away within the first 2 - 3 months after
surgery. Regarding the rest of the patients, four patients
achieved full remission, seven patients died within the
first year of treatment, three patients are still under treat-
ment and the last patient had a relapse disease after 6
years of primary treatment.

The role of radiation therapy in the management of
primary adrenal lymphoma is likewise unclear. Prolonged
remission was reported in some patients with low-grade
lymphoma and incomplete surgical excision treated with
radiation therapy alone (27). However, more research into
the role of radiation is required.

In patients with poor prognostic characteristics, CNS
prophylaxis should be considered. This includes patients
with high LDH level, advanced age and/or a high IPI score.
In individuals with aggressive disease, CNS recurrence may
be reduced by prophylactic intrathecal methotrexate and
hydrocortisone injection; however, the findings are not yet
verified (22).

The prognosis for PAL is bleak, with more than 90% of
patients dying within one year after the initial diagnosis
(28). An advanced age at diagnosis, a high tumour size,
adrenal insufficiency at the time of presentation, and ele-
vated LDH levels are all poor prognostic markers (29). Nine
of the 17 patients in our study have passed away within the
first year of diagnosis.

Generally, the current study has some limitation. First,
it was a retrospective study, and thus we could not have

access to all patients’ data. Second, the number of in-
cluded patients was limited. Third, the outcomes in this
study were not significantly different from other studies.
On the other hand, the data included in the review regard-
ing the diagnosis and management were up to date, and
to our level of knowledge the number of primary adrenal
lymphoma cases reported in the literature is less than 200
cases.

3.1. Conclusions

Primary adrenal lymphoma is a rare disease and the
majority of our knowledge comes from rare cases reported
in the literature. The disease is associated with poor out-
comes. The role of surgery is limited and chemotherapy is
the gold standard of treatment.

Footnotes

Authors’ Contribution: This study depended on case pre-
sentations and mini-review of the literature. The data of
both patients included in our article were collected retro-
spectively from the hospital records and the hospital com-
puter system. Emad and Wael collected the two patients’
data and did review of the literature. Ragai did final review
of the whole article.

Conflict of Interests: There is no funding or support for
our article from any organization. Two from the authors
work in the same institution and the third works in a dif-
ferent institution. No one of the authors works as editorial
board members or a reviewer of this journal. No conflict of
interest was found between all the three authors.

Ethical Approval: There were no ethical issues in our ar-
ticle. There was no breach to any patient’s confidential-
ity. The patients’ data were collected retrospectively, fully
anonymized, and all images were de-identified. All pa-
tients signed a consent form before any surgical interven-
tion.

Funding/Support: We did not get any fund or support for
this article from any source or organization.

Informed Consent: Both patients included in our study
passed away more than 7 years ago and we could not
have any access to their families. In addition, there is no
breach to any patient’s confidentiality or personal data. Re-
garding consenting both patients in our study, hardly we
reached to their families over the phone as they do not live
locally and both patients passed away long time ago. Both
families consented verbally over the phone for their accep-
tance for publishing. Unfortunately, written consent was
from both families is very difficult to be obtained as men-
tioned before both families do not live locally. I can con-
firm their acceptance and take the responsibility for that.

Int J Endocrinol Metab. 2022; 20(4):e128386. 5



Rezkallah EMN et al.

References

1. Rosenberg SA, Diamond HD, Jaslowitz B, Craver LF. Lymphosarcoma:
a review of 1269 cases.Medicine (Baltimore). 1961;40:31–84. [PubMed ID:
13743408]. https://doi.org/10.1097/00005792-196102000-00002.

2. Mozos A, Ye H, Chuang WY, Chu JS, Huang WT, Chen HK, et al. Most
primary adrenal lymphomas are diffuse large B-cell lymphomas with
non-germinal center B-cell phenotype, BCL6 gene rearrangement and
poor prognosis.ModPathol. 2009;22(9):1210–7. [PubMed ID: 19525926].
https://doi.org/10.1038/modpathol.2009.87.

3. Grigg AP, Connors JM. Primary adrenal lymphoma.
Clin Lymphoma. 2003;4(3):154–60. [PubMed ID: 14715097].
https://doi.org/10.3816/clm.2003.n.024.

4. Al-Fiar FZ, Pantalony D, Shepherd F. Primary bilateral adrenal lym-
phoma. Leuk Lymphoma. 1997;27(5-6):543–9. [PubMed ID: 9477138].
https://doi.org/10.3109/10428199709058323.

5. Wang J, Sun NC, Renslo R, Chuang CC, Tabbarah HJ, Barajas L, et al.
Clinically silent primary adrenal lymphoma: a case report and review
of the literature.Am JHematol. 1998;58(2):130–6. [PubMed ID: 9625581].
https://doi.org/10.1002/(sici)1096-8652(199806)58:2<130::aid-
ajh8>3.0.co;2-t.

6. Wu HC, Shih LY, Chen TC, Chu SH, Tsai CC. A patient with bilat-
eral primary adrenal lymphoma, presenting with fever of unknown
origin and achieving long-term disease-free survival after resec-
tion and chemotherapy. Ann Hematol. 1999;78(6):289–92. [PubMed ID:
10422633]. https://doi.org/10.1007/s002770050517.

7. Rashidi A, Fisher SI. Primary adrenal lymphoma: a systematic
review. Ann Hematol. 2013;92(12):1583–93. [PubMed ID: 23771429].
https://doi.org/10.1007/s00277-013-1812-3.

8. Ezer A, Parlakgumus A, Kocer NE, Colakoglu T, Nursal GN, Yildirim
S. Primary adrenal non-Hodgkin’s lymphoma: report of two
cases. Turk J Gastroenterol. 2011;22(6):643–7. [PubMed ID: 22287414].
https://doi.org/10.4318/tjg.2011.0279.

9. De Miguel Sanchez C, Ruiz L, Gonzalez JL, Hernandez JL. Acute
adrenal insufficiency secondary to bilateral adrenal B-cell lym-
phoma: a case report and review of the literature. Ecancermedi-
calscience. 2016;10:634. [PubMed ID: 27170834]. [PubMed Central ID:
PMC4854223]. https://doi.org/10.3332/ecancer.2016.634.

10. Lee KS, Chung YS, Park KH, Kim HS, Kim HM. A case of pri-
mary bilateral adrenal lymphoma with partial adrenal insuffi-
ciency. Yonsei Med J. 1999;40(3):297–300. [PubMed ID: 10412344].
https://doi.org/10.3349/ymj.1999.40.3.297.

11. Ohsawa M, Tomita Y, Hashimoto M, Yasunaga Y, Kanno H, Aozasa K.
Malignant lymphoma of the adrenal gland: its possible correlation
with the Epstein-Barr virus.Mod Pathol. 1996;9(5):534–43. [PubMed ID:
8733769].

12. Ercolak V, Kara O, Gunaldi M, Usul Afsar C, Bozkurt Duman B, Acikalin
A, et al. Bilateral primary adrenal non-hodgkin lymphoma. Turk J
Haematol. 2014;31(2):205–6. [PubMed ID: 25035686]. [PubMed Central
ID: PMC4102056]. https://doi.org/10.4274/tjh.2013.0195.

13. Ozimek A, Diebold J, Linke R, Heyn J, Hallfeldt K, Mussack T. Bilat-
eral primary adrenal non-Hodgkin’s lymphoma and primary adreno-
cortical carcinoma–review of the literature preoperative differenti-
ation of adrenal tumors. Endocr J. 2008;55(4):625–38. [PubMed ID:
18490838]. https://doi.org/10.1507/endocrj.k08e-035.

14. Inan N, Arslan A, Akansel G, Anik Y, Balci NC, Demirci A. Dynamic con-
trast enhanced MRI in the differential diagnosis of adrenal adeno-
mas and malignant adrenal masses. Eur J Radiol. 2008;65(1):154–62.
[PubMed ID: 17466481]. https://doi.org/10.1016/j.ejrad.2007.03.012.

15. Hahn JS, Choi HS, Suh CO, Lee WJ. A case of primary bilateral
adrenal lymphoma (PAL) with central nervous system (CNS) in-

volvement. Yonsei Med J. 2002;43(3):385–90. [PubMed ID: 12089750].
https://doi.org/10.3349/ymj.2002.43.3.385.

16. Alvarez-Castells A, Pedraza S, Tallada N, Castella E, Gifre L, Tor-
rents C. CT of primary bilateral adrenal lymphoma. J Com-
put Assist Tomogr. 1993;17(3):408–9. [PubMed ID: 8491901].
https://doi.org/10.1097/00004728-199305000-00013.

17. Kato H, Itami J, Shiina T, Uno T, Arimizu N, Fujimoto H, et al. MR
imaging of primary adrenal lymphoma. Clin Imaging. 1996;20(2):126–
8. [PubMed ID: 8744822]. https://doi.org/10.1016/0899-7071(95)00007-
0.

18. Frankel WL, Shapiro P, Weidner N. Primary anaplastic large cell lym-
phoma of the adrenal gland. Ann Diagn Pathol. 2000;4(3):158–64.
[PubMed ID: 10919386]. https://doi.org/10.1016/s1092-9134(00)90039-
x.

19. Prayson RA, Segal GH, Stoler MH, Licata AA, Tubbs RR. Angiotropic
large-cell lymphoma in a patient with adrenal insufficiency. Arch
Pathol Lab Med. 1991;115(10):1039–41. [PubMed ID: 1898231].

20. Schnitzer B, Smid D, Lloyd RV. Primary T-cell lymphoma of the
adrenal glands with adrenal insufficiency.HumPathol. 1986;17(6):634–
6. [PubMed ID: 2940163]. https://doi.org/10.1016/s0046-8177(86)80136-
8.

21. Haioun C, Besson C, Lepage E, Thieblemont C, Simon D, Rose C,
et al. Incidence and risk factors of central nervous system relapse
in histologically aggressive non-Hodgkin’s lymphoma uniformly
treated and receiving intrathecal central nervous system prophy-
laxis: a GELA study on 974 patients. Groupe d’Etudes des Lymphomes
de l’Adulte. Ann Oncol. 2000;11(6):685–90. [PubMed ID: 10942056].
https://doi.org/10.1023/a:1008394827806.

22. Tomita N, Kodama F, Kanamori H, Motomura S, Ishigatsubo Y. Pro-
phylactic intrathecal methotrexate and hydrocortisone reduces cen-
tral nervous system recurrence and improves survival in aggres-
sive non-hodgkin lymphoma.Cancer. 2002;95(3):576–80. [PubMed ID:
12209750]. https://doi.org/10.1002/cncr.10699.

23. Bos GM, van Putten WL, van der Holt B, van den Bent M, Verdonck
LF, Hagenbeek A. For which patients with aggressive non-Hodgkin’s
lymphoma is prophylaxis for central nervous system disease manda-
tory? Dutch HOVON Group. Ann Oncol. 1998;9(2):191–4. [PubMed ID:
9553665]. https://doi.org/10.1023/a:1008260120532.

24. van Besien K, Ha CS, Murphy S, McLaughlin P, Rodriguez A, Amin K, et
al. Risk factors, treatment, and outcome of central nervous system re-
currence in adults with intermediate-grade and immunoblastic lym-
phoma. Blood. 1998;91(4):1178–84. [PubMed ID: 9454747].

25. Fisher RI, Gaynor ER, Dahlberg S, Oken MM, Grogan TM, Mize EM,
et al. Comparison of a standard regimen (CHOP) with three in-
tensive chemotherapy regimens for advanced non-Hodgkin’s lym-
phoma. N Engl J Med. 1993;328(14):1002–6. [PubMed ID: 7680764].
https://doi.org/10.1056/NEJM199304083281404.

26. Kim YR, Kim JS, Min YH, Hyunyoon D, Shin HJ, Mun YC, et al. Prog-
nostic factors in primary diffuse large B-cell lymphoma of adrenal
gland treated with rituximab-CHOP chemotherapy from the Consor-
tium for Improving Survival of Lymphoma (CISL). J Hematol Oncol.
2012;5:49. [PubMed ID: 22889180]. [PubMed Central ID: PMC3445827].
https://doi.org/10.1186/1756-8722-5-49.

27. May F, Bachor R, Hack M, Gottfried HW, Hautmann RE. Primary
Adrenal Nonhodgkin’s Lymphoma: Long-Term Survival. J Urol.
1998;160(2):487. https://doi.org/10.1016/s0022-5347(01)62931-8.

28. Mantzios G, Tsirigotis P, Veliou F, Boutsikakis I, Petraki L, Kolovos J, et
al. Primary adrenal lymphoma presenting as Addison’s disease: case
report and review of the literature. Ann Hematol. 2004;83(7):460–3.
[PubMed ID: 14730391]. https://doi.org/10.1007/s00277-003-0838-3.

29. Salvatore JR, Ross RS. Primary bilateral adrenal lymphoma.
Leuk Lymphoma. 1999;34(1-2):111–7. [PubMed ID: 10350338].
https://doi.org/10.3109/10428199909083386.

6 Int J Endocrinol Metab. 2022; 20(4):e128386.

http://www.ncbi.nlm.nih.gov/pubmed/13743408
https://doi.org/10.1097/00005792-196102000-00002
http://www.ncbi.nlm.nih.gov/pubmed/19525926
https://doi.org/10.1038/modpathol.2009.87
http://www.ncbi.nlm.nih.gov/pubmed/14715097
https://doi.org/10.3816/clm.2003.n.024
http://www.ncbi.nlm.nih.gov/pubmed/9477138
https://doi.org/10.3109/10428199709058323
http://www.ncbi.nlm.nih.gov/pubmed/9625581
https://doi.org/10.1002/(sici)1096-8652(199806)58:2<130::aid-ajh8>3.0.co;2-t
https://doi.org/10.1002/(sici)1096-8652(199806)58:2<130::aid-ajh8>3.0.co;2-t
http://www.ncbi.nlm.nih.gov/pubmed/10422633
https://doi.org/10.1007/s002770050517
http://www.ncbi.nlm.nih.gov/pubmed/23771429
https://doi.org/10.1007/s00277-013-1812-3
http://www.ncbi.nlm.nih.gov/pubmed/22287414
https://doi.org/10.4318/tjg.2011.0279
http://www.ncbi.nlm.nih.gov/pubmed/27170834
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4854223
https://doi.org/10.3332/ecancer.2016.634
http://www.ncbi.nlm.nih.gov/pubmed/10412344
https://doi.org/10.3349/ymj.1999.40.3.297
http://www.ncbi.nlm.nih.gov/pubmed/8733769
http://www.ncbi.nlm.nih.gov/pubmed/25035686
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4102056
https://doi.org/10.4274/tjh.2013.0195
http://www.ncbi.nlm.nih.gov/pubmed/18490838
https://doi.org/10.1507/endocrj.k08e-035
http://www.ncbi.nlm.nih.gov/pubmed/17466481
https://doi.org/10.1016/j.ejrad.2007.03.012
http://www.ncbi.nlm.nih.gov/pubmed/12089750
https://doi.org/10.3349/ymj.2002.43.3.385
http://www.ncbi.nlm.nih.gov/pubmed/8491901
https://doi.org/10.1097/00004728-199305000-00013
http://www.ncbi.nlm.nih.gov/pubmed/8744822
https://doi.org/10.1016/0899-7071(95)00007-0
https://doi.org/10.1016/0899-7071(95)00007-0
http://www.ncbi.nlm.nih.gov/pubmed/10919386
https://doi.org/10.1016/s1092-9134(00)90039-x
https://doi.org/10.1016/s1092-9134(00)90039-x
http://www.ncbi.nlm.nih.gov/pubmed/1898231
http://www.ncbi.nlm.nih.gov/pubmed/2940163
https://doi.org/10.1016/s0046-8177(86)80136-8
https://doi.org/10.1016/s0046-8177(86)80136-8
http://www.ncbi.nlm.nih.gov/pubmed/10942056
https://doi.org/10.1023/a:1008394827806
http://www.ncbi.nlm.nih.gov/pubmed/12209750
https://doi.org/10.1002/cncr.10699
http://www.ncbi.nlm.nih.gov/pubmed/9553665
https://doi.org/10.1023/a:1008260120532
http://www.ncbi.nlm.nih.gov/pubmed/9454747
http://www.ncbi.nlm.nih.gov/pubmed/7680764
https://doi.org/10.1056/NEJM199304083281404
http://www.ncbi.nlm.nih.gov/pubmed/22889180
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3445827
https://doi.org/10.1186/1756-8722-5-49
https://doi.org/10.1016/s0022-5347(01)62931-8
http://www.ncbi.nlm.nih.gov/pubmed/14730391
https://doi.org/10.1007/s00277-003-0838-3
http://www.ncbi.nlm.nih.gov/pubmed/10350338
https://doi.org/10.3109/10428199909083386

	Abstract
	1. Introduction
	2. Case Presentation
	2.1. Case Report 1
	Figure 1

	2.2. Case Report 2
	Figure 2
	Figure 3


	3. Discussion
	3.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

