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econdary involvement of the adrenal gland with non-Hodgkin’s
lymphoma has been reported to occur in up to 25% of the patients
with this disease during the course of the illness. In contrast, PAL is

rare. Most of the patients with PAL present with bilateral adrenal masses
with no disease involvement elsewhere.1,2 The preoperative diagnosis of
PAL is very difficult because of its rarity, nonspecific clinical presentation
and imaging findings. However, it is important to recognize this uncom-
mon entity. This report presents the imaging findings of three patients with
an ultimate diagnosis of PAL.

Imaging Findings in Primary Adrenal
Lymphoma: Report of Three Cases:

Differential Diagnosis

AABBSS  TTRRAACCTT  Primary adrenal lymphoma (PAL) is a rare neoplastic disease. Most of the patients are
elderly men with bilateral adrenal masses with no extra-adrenal involvement. The most common
presenting symptoms of patients with PAL are fever, weight loss, lumbar pain and symptoms of
adrenal insufficiency. The prognosis of patients with PAL is poor. Many patients with PAL die due
to tumor recurrence or severe infections within the first year. The preoperative diagnosis of PAL
is still problematic because of its nonspecific clinical presentation and imaging findings. This report
presents ultrasonography, computed tomography, magnetic resonance imaging, and positron emis-
sion tomography/computed tomography findings of three patients with primary adrenal lymphoma.

KKeeyy  WWoorrddss::  Lymphoma; X-ray computed; magnetic resonance imaging; 
positron-emission tomography; non-Hodgkin’s lymphoma

ÖÖZZEETT  Primer adrenal lenfoma (PAL), nadir görülen bir neoplastik hastalıktır. Hastaların çoğu
adrenal dışı dokuların müdahil olmadığı bilateral adrenal kitleye sahip yaşlı erkeklerdir. Yüksek
ateş, kilo kaybı, bel ağrısı ve adrenal yetmezlik PAL hastalarının başvuruda sık sergilediği
semptomlardır. PAL hastalarının prognozu kötüdür. Pek çok PAL hastası tümörün nüksetmesi veya
hastalığın ilk yılında oluşan şiddetli enfeksiyonlar yüzünden ölür. Klinik ve görüntüleme bulguları
spesifik olmadığı için PAL’ın preoperatif tanısı hâlâ zordur. Bu raporda primer adrenal lenfomalı üç
hastanın ultrasonografi, bilgisayarlı tomografi, manyetik rezonans görüntüleme ve pozitron emisyon
tomografisi/bilgisayarlı tomografi bulguları sunulmuştur.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Lenfoma; bilgisayar tomografi; manyetik rezonans görüntüleme; 
pozitron emisyon tomografi; non-Hodgkin lenfoma 
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CA SE RE PORTS
CA SE 1

A 53-ye ar-old man pre sen ted with ab do mi nal pa in,
fa ti gu e, na u se a and we ight loss over 5 months. La-
bo ra tory tests and a physi cal exa mi na ti on, which
inc lu ded de ta i led en doc ri no lo gi cal eva lu a ti on we re
un re mar kab le. Ab do mi nal ul tra so nog raphy (US)
sho wed well-de fi ned hypo ec ho ic so lid mas ses in
both ad re nal glands. Ab do mi nal com pu ted to mog -
raphy (CT) sho wed 80×66 mm right and 85×60 mm
left mild hypo den se soft tis su e mas ses with well-de -
fi ned mar gins in the ad re nal glands bi la te rally (Fi-
gu re 1). Mag ne tic re so nan ce ima ging (MRI) sho wed
mas si ve bi la te ral so lid ad re nal mas ses with well-de -
fi ned mar gins. The mas ses had low sig nal in ten sity
on T1-we igh ted ima ges and he te ro ge ne o us slightly
high sig nal in ten sity on T2-we igh ted ima ges. Che-
mi cal shift op po sed-pha se MRI did not show any
sig nal in ten sity chan ges. On dif fu si on-we igh ted
ima ging (DWI), the mas ses had ho mo ge ne o us high
sig nal in ten sity with low ap pa rent dif fu si on co ef fi -
ci ents (ADC) (Fi gu re 2). His to lo gi cal exa mi na ti on
of an in ci si o nal bi opsy spe ci men re ve a led dif fu se B-
cell non-Hodg kin’s lympho ma. Po sit ron emis si on
to mog raphy (PET) was per for med for furt her sta-
ging of the di se a se and sho wed in ten se flu o ro de -
oxy glu co se (FDG) up ta ke in both ad re nal mas ses
(Fi gu re 3). The re was no ab nor mal FDG up ta ke in
the rest of the body. The pa ti ent was ac cep ted as
Sta ge IV, IPI 2 wit ho ut B symptoms. He star ted to

re ce i ve R-CHOP re gi men, and his symptoms di sap -
pe a red comp le tely af ter the first cycle. This ca se is
cur rently re ce i ving syste mic che mot he rapy.

CA SE 2

A 66-ye ar-old man ad mit ted to our cen ter with a
comp la int of pa in which was ma inly at the lum bar
re gi on and in cre a sing day by day for 2 months. His
per so nal his tory, ro u ti ne physi cal exa mi na ti on and
la bo ra tory re sults we re un re mar kab le. His ab do -
mi nal US ob ta i ned at anot her cen ter had shown a
hypo-ec ho ic so lid right ad re nal mass, so we eva lu -
a ted this le si on with ab do mi nal CT with con trast
en han ce ment which sho wed a so lid right ad re nal
mass with a si ze of 105×85 mm in di a me ter. The le-
si on had well-de fi ned mar gins, ho mo ge ne o us den-
sity and po or en han ce ment (Fi gu re 4). Hor mo ne
sec re ting tu mors of the ad re nal gland we re exc lu -
ded with furt her la bo ra tory and uri ne exa mi na ti -
ons. The pa ti ent un der went a de fi ni ti ve ope ra ti on,
and the le si on was comp le tely re sec ted. The his to -
pat ho lo gi cal di ag no sis was dif fu se lar ge B-cell non-
Hodg kin’s lympho ma. The ca se was ac cep ted as
Sta ge IE, IPI sco re 1 wit ho ut B symptoms. He re ce i-
ved 8 cycles of R-CHOP re gi men, and he was well
wit ho ut any signs of re cur ren ce at the se cond ye ar
of di ag no sis.

CA SE 3

A 57-ye ar-old man ad mit ted to our cen ter with
comp la ints of fe ver and se ve re fa ti gu e. His per so nal
his tory, ro u ti ne physi cal exa mi na ti on, and la bo ra -
tory re sults we re un re mar kab le. Bi la te ral ovo id
hypo ec ho ic so lid ad re nal mas ses we re de ter mi ned
in an ab do mi nal US and ab do mi nal CT scan sho-
wed mildly hypo den se mas ses in the right and left
ad re nal glands, which si zed 68 × 55 mm and 80 × 59
mm, res pec ti vely. The le si ons we re ho mo ge no usly
en han ced and had smo oth li nes. Alt ho ugh this ca -
se had hu ge bi la te ral ad re nal mas ses, his furt her la-
bo ra tory and uri ne exa mi na ti ons fa i led to
de ter mi ne any hor mo ne ex cess or ad re nal de fi ci -
ency sta te. A CT-gu i ded tru e-cut bi opsy was do ne
wit ho ut any comp li ca ti ons and the di ag no sis was
dif fu se lar ge B-cell lympho ma. Un for tu na tely the
ca se pre fer red to ad mit to anot her cen ter for furt-
her ma na ge ment.

FIGURE 1: Contrast-enhanced axial CT examination showing bilateral adre-
nal masses with well-defined margins and poor enhancement (arrows).
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DIS CUS SI ON
PAL is an ex tre mely ra re en tity. Only 70 ca ses ha -
ve be en re por ted in the Eng lish li te ra tu re.3 Most of
the pa ti ents are el derly men with bi la te ral ad re nal
mas ses wit ho ut any ex tra-ad re nal in vol ve ment.
His to lo gi cally, the most com mon type of PAL is
dif fu se lar ge B-cell non-Hodg kin’s lympho ma. PAL
oc curs with a ma le:fe ma le ra ti o of 3:1 and a me di -
an age of 68 (ran ge 39-89) ye ars.1-3 Ne arly 70% of
ca ses with PAL re ve al bi la te ral ad re nal in vol ve -
ment with a me di an ma xi mum di a me ter of 8 cm
(ran ge 4-17) at the ti me of di ag no sis. The most
com mon pre sen ting symptoms are fe ver, we ight
loss, lum bar pa in and/or symptoms of ad re nal in-
suf fi ci ency.3

Alt ho ugh ima ging mo da li ti es are tho ught to
play an im por tant ro le in es tab lis hing the di ag no -

sis of ad re nal mas ses, it is dif fi cult to es tab lish a cor-
rect di ag no sis be ca u se of the nons pe ci fic fin dings,
es pe ci ally when the re is uni la te ral in vol ve ment or

FIGURE 2: a-d. MRI of the adrenal masses had low signal intensity on axial T1-weighted image (a). Heterogeneous high signal intensity on axial T2-weighted
image (b). Adrenal masses without signal intensity changes on the opposed-phase MRI (c). On diffusion-weighted imaging (DWI), the masses had a homoge-
neous high signal intensity (arrows) (d).

FIGURE 3: Axial PET-CT fusion image showing intense FDG uptake in the
bilateral adrenal masses (arrows).
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the le si on is small.2,3 Most pa ti ents with PAL ha ve
a very po or prog no sis, alt ho ugh early di ag no sis and
tre at ment pro long the di se a se-fre e sur vi val in the -
se pa ti ents. The mo re fre qu ent use and wi de ava i -
la bi lity of US, CT and MRI wo uld iden tify a gre a ter
num ber of ad re nal mas ses, dis co ve red in ci den tally.
The re fo re, it is im por tant to dif fe ren ti a te be nign
from ma lig nant ad re nal mas ses and di ag no se PAL
du ring the early sta ges of the di se a se.

CT is con si de red the most im por tant ima ging
mo da lity for eva lu a ting ad re nal mas ses. Ad re nal le-
si ons with an at te nu a ti on va lu e of >10 HU in unen-
han ced CT or an en han ce ment was ho ut of <50%
and a de la yed at te nu a ti on of >35 HU (on 10-15 min
de la yed en han ced CT) are pos sib le in di ca tors of
ma lig nancy.2,3 The si ze of the le si on is anot her im-
por tant po int for dif fe ren ti a ting be nign from ma-
lig nant le si ons. Le si ons lar ger than 4 cm in
di a me ter tend to be eit her me tas ta sis or pri mary
ad re nal car ci no mas.2 On CT, PAL tends to ap pe ar
as comp lex mas ses of va ri ab le den sity, du e to the
pre sen ce of he morr ha gic or nec ro tic fo ci, alt ho ugh
a few pa ti ents ha ve ho mo ge ne o us mas ses, as in one
of our ca ses. They can al so ap pe ar as ret ro pe ri to ne -
al tu mors in fil tra ting ad ja cent struc tu res, such as
the in fe ri or ve na ca va, pan cre as and kid neys. The
en han ce ment of lympho mas af ter the ad mi nis tra -
ti on of in tra vas cu lar con trast me di um is usu ally
low.1,2

Pri mary ad re nal lympho ma is re por ted to ap-
pe ar as low sig nal in ten sity on T1-we igh ted ima-
ges and high sig nal in ten sity on T2-we igh ted
ima ges. MRI can al so be used to dif fe ren ti a te be-
nign from ma lig nant le si ons by cal cu la ting the che-
mi cal-shift ra ti o, a me a su re of the sig nal in ten sity
loss bet we en in- and op po sed-pha se ima ges.1,2,4 Ho-
we ver, ta king in to con si de ra ti on only the aty pi cal
ade no mas, che mi cal shift MRI is of no di ag nos tic
va lu e. Stu di es eva lu a ting the con trast wash-out
pat terns on de la yed con trast en han ced MR ima ges
sho wed that ade no mas de mons tra ted mo de ra te en-
han ce ment and a qu ick wash-out, whe re as ma lig -
nant mas ses sho wed pro no un ced en han ce ment
with a re mar kably slo wer was ho ut. The re are only
few re ports with con trast en han ced MR ima ging in
the early dyna mic pha se. Ade no mas ex hi bit a ca-
pil lary blush at the 18th se cond (im me di a te con-
trast en han ce ment) and a wash-out at the 45th
se cond. On the con trary, 50% of ma lig nant ad re -
nal tu mors sho wed eit her neg li gib le, or no en han -
ce ment at the 18th se cond, whi le the ot her half
sho wed we ak en han ce ment. At the 45th se cond,
ma lig nant ad re nal tu mors still sho wed ir re gu lar or
pe rip he ral en han ce ment con trary to the ade no mas,
which ha ve al re ady was hed out the con trast. Ac-
cor ding to the ir study, on the early (25th se cond)
dyna mic MR Ima ges 75% and 20.83% of the ade-
no mas sho wed ho mo ge ne o us and punc ta te en han -

FIGURE 4: a-b. Non-enhanced and postcontrast axial CT shows a homogenous right adrenal mass with well-defined margins and poor enhancement (arrow).
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ce ment, res pec ti vely. On the ot her hand, 56.25%
of the ma lig nant mas ses sho wed patchy ir re gu lar
and 25% sho wed pe rip he ral en han ce ment.5

Re cently, PET/CT has be en wi dely used. Un-
li ke CT and MRI, FDG PET is ba sed on in cre a sed
glu co se me ta bo lism in ma lig nant le si ons. PET/CT
pro vi des a po wer ful com bi na ti on of func ti o nal and

at te nu a ti on in for ma ti on for cha rac te ri zing ad re nal
le si ons.3

In conc lu si on, di ag no sis of PAL sho uld be con-
si de red in pa ti ents pre sen ting with uni la te ral or bi-
la te ral hu ge ad re nal ma lig nant mas ses wit ho ut
no dal in vol ve ment in the ab sen ce of ot her ma lig -
nan ci es.
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