
on-Hodg�kin’s�lympho�ma�(NHL)�is�a�he�te�ro�ge�ne�o�us�gro�up�of�lym-
phop�ro�li�fe�ra�ti�ve�di�sor�ders�with�var�ying�pat�terns�of�be�ha�vi�or�and
tre�at�ment�res�pon�ses.1 Ad�van�ces�in�our�un�ders�tan�ding�of�tu�mor�bi-

o�logy�ha�ve�ma�de�it�pos�sib�le�to�exp�lo�it�no�vel�tre�at�ment�stra�te�gi�es�such�as
mo�noc�lo�nal�an�ti�bo�di�es,�and�the�ir�con�ju�ga�ti�on�with�ra�di�o�im�mu�not�he�rapy
(RIT)�was�re�com�men�ded�in�pa�ti�ents�with�first�re�lap�se�of�low-gra�de�lym-
pho�mas�such�as�fol�li�cu�lar�lympho�ma�af�ter�ri�tu�xi�mab-con�ta�i�ning�che�mot�-
he�rapy.�Re�lap�ses�of�no�dal�lympho�mas�usu�ally�oc�cur�in�ex�tralym�pho�id�are�as.
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ABS�TRACT�Non-Hodg�kin’s�lympho�ma�is�a�he�te�ro�ge�ne�o�us�gro�up�of�lymphop�ro�li�fe�ra�ti�ve�di�sor�ders
with�var�ying�pat�terns�of�be�ha�vi�or�and�tre�at�ment�res�pon�ses.�Ad�van�ces�in�un�ders�tan�ding�of�tu�mor�bi-
o�logy�ha�ve�ma�de�it�pos�sib�le�to�exp�lo�it�no�vel�tre�at�ment�stra�te�gi�es�such�as�mo�noc�lo�nal�an�ti�bo�di�es�and
the�ir�con�ju�ga�ti�on�with�ra�di�o�im�mu�not�he�rapy�was�re�com�men�ded�in�pa�ti�ents�with�first�re�lap�se�of
low-gra�de�lympho�mas�such�as�fol�li�cu�lar�lympho�ma�af�ter�ri�tu�xi�mab�con�ta�i�ning�che�mot�he�rapy.�Tre�-
at�ment�with�ra�di�o�im�mu�not�he�rapy�such�as�yttri�um-90-ib�ri�tu�mo�mab-ti�u�xe�tan�uti�li�zes�a�mo�noc�lo�nal
an�ti-CD20�an�ti�body�to�de�li�ver�be�ta-emit�ting�ytti�um-90�to�the�ma�lig�nant�B-cells.�Cli�ni�cal�tri�als�ha�-
ve�de�mons�tra�ted�its�ef�fi�cacy,�which�is�lar�gely�in�de�pen�dent�of�the�in�trin�sic�ac�ti�vity�of�the�an�ti-CD20
an�ti�body.�Re�lap�ses�of�no�dal�lympho�mas�usu�ally�oc�cur�in�ex�tra�lympho�id�are�as.�Cen�tral�ner�vo�us�sys-
tem�(CNS)�in�vol�ve�ment�de�ve�lops�in�less�than�1%�of�pa�ti�ents�with�lympho�mas.�He�re�in,�we�are�pre-
sen�ting�a�ra�re�ca�se�of�CNS�in�vol�ve�ment�of�fol�li�cu�lar�lympho�ma�in�a�pa�ti�ent�who�has�ac�hi�e�ved
syste�mic�comp�le�te�re�mis�si�on�af�ter�yttri�um-90-ib�ri�tu�mo�mab�tre�at�ment.
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ÖZET�Non-Hodg�kin�len�fo�ma�(NHL)�de�ği�şik�dav�ra�nış�ve�te�da�vi�ya�nı�tı�bu�lu�nan�he�te�ro�jen�bir�len�fo-
p�ro�li�fe�ra�tif�has�ta�lık�g�ru�bu�dur.�NHL�tü�mör�bi�yo�lo�ji�si�nin�son�yıl�lar�da�da�ha�iyi�an�la�şıl�ma�sı�ile�he�def
te�da�vi�ler�ve�ra�dy�o�im�mü�no�te�da�vi�(RİT)�gi�bi�ye�ni�te�da�vi�se�çe�nek�le�ri�ge�liş�ti�ril�miş�tir.�RİT�dü�şük�de�-
re�ce�li�len�fo�ma�lar�da�ri�tu�xi�mab�te�da�vi�si�son�ra�sı�nüks�eden�olgu�lar�da�öne�ril�mek�te�dir.�RİT�te�da�vi�se�-
çe�nek�le�rin�den�yttri�um-90-ib�ri�tu�mo�mab,�ri�tu�xi�mab�yar�dı�mı�ile�CD20�(+)�len�fo�sit�le�re�tu�tu�na�rak
çev�re�de�ki�len�fo�sit�le�re�rad�yo�ak�tif�bir�mad�de�olan�yttri�um-90’nın�ile�til�me�si�ni�sağ�lar.�Kli�nik�ça�lış�ma�-
lar�RİT’�in�ri�tu�xi�mab’�dan�ba�ğım�sız�ola�rak�et�kin�li�ği�ni�gös�ter�miş�tir.�No�dal�len�fo�ma�lar�da�eks�tra�no�dal
tu�tu�lum�sık�ola�rak�gö�rül�mek�te�dir�an�cak�san�tral�si�nir�sis�te�mi�tu�tu�lum�la�rı�ara�sın�da�be�yin�tu�tu�lu�mu
%1’in�al�tın�da�dır.�Biz�bu�ra�da�yttri�um-90-ib�ri�tu�mo�mab�ile�te�da�vi�edi�lip�tam�re�mis�yon�sağ�lan�dık�tan
son�ra�sis�te�mik�has�ta�lık�ha�len�tam�re�mis�yon�da�iken�izo�le�san�tral�si�nir�sis�te�mi�nük�sü�ge�li�şen�fo�li�kü�-
ler�len�fo�ma�ol�gu�mu�zu�sun�duk.�
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CNS�in�vol�ve�ment�de�ve�lops�in�less�than�1%�of�pa�ti�-
ents�with�lympho�mas.2 He�re�in,�we�are�pre�sen�ting�a
ra�re�ca�se�re�port�of�CNS�in�vol�ve�ment�in�a�fol�li�cu�lar
lympho�ma�pa�ti�ent�with�syste�mic�comp�le�te�re�mis�-
si�on�af�ter�yttri�um-90-ib�ri�tu�mo�mab-ti�u�xe�tan�tre�at�-
ment.

A�52-ye�ar-old�ma�le�pa�ti�ent�was�ad�mit�ted�in
our�cli�nic�in�March�2003�with�a�his�tory�of�fa�ti�gu�e,
night�swe�ats,�fe�ver,�and�left�sup�rac�la�vi�cu�lar�mas�-
ses.�On�physi�cal�exa�mi�na�ti�on,�3�cm�left�sup�rac�la�-
vi�cu�lar� and� 4� cm�bi�la�te�ral� axil�lary� and� in�gu�i�nal
lympa�de�no�pat�hi�es�we�re�de�tec�ted.�Af�ter�ex�ci�si�o�nal
bi�opsy�of�the sup�rac�la�vi�cu�lar�mass,�his�to�pat�ho�lo�gic
exa�mi�na�ti�on�re�ve�a�led�high-gra�de,�dif�fu�se�B�cell�CD
20 (+)�lympho�ma.�Per�for�man�ce�sta�tus�was�ECOG
1�pri�or�to�the�ad�mi�nis�tra�ti�on�of�syste�mic�che�mot�-
he�rapy.�Re�sults�of�ini�ti�al�bi�oc�he�mi�cal�analy�ses�we�-
re� as� fol�lows:� LDH:� 1135� U/L� (100-190� U/L),
eryt�hrocy�te�se�di�men�ta�ti�on�ra�te�(ESR) 80�mm/ho�-
ur,�li�ver�func�ti�on�tests�and�bi�li�ru�bi�ne�le�vels�we�re
nor�mal.�The�re�we�re�mul�tip�le�sup�rac�la�vi�cu�lar,�bi�la�-
te�ral�axil�lary,�me�di�as�ti�nal,�and�ab�do�mi�nal�lympha�-
de�no�pa�ti�es� de�tec�ted� on� tho�ra�co-ab�do�mi�nal
com�pu�te�ri�zed�to�mog�raphy.�The�di�se�a�se�was�sta�ge
IV�ac�cor�ding�to�the Ann�Ar�bor�sta�ging�system.�In-
ter�na�ti�o�nal�prog�nos�tic�in�dex�sco�re�sho�wed�low�in-
ter�me�di�a�te� risk.� He� had� be�en� tre�a�ted� with� six
cycles�of R-CHOP�(cyclop�hosp�ha�mi�de,�do�xo�ru�bi�-
cin,�vin�cris�ti�ne,�pred�ni�so�ne,�and�ri�tu�xi�mab)�af�ter
which�he�res�pon�ded�par�ti�ally.�Then,�he�was�tre�a�ted
with�the�R-DHAP (Ri�tu�xi�mab,�Cisp�la�tin,�Cyta�ra�-
bin,�De�xa�met�ha�so�ne)�re�gi�men�and�did�not�res�pond
to�this�pro�to�col�af�ter�his�pre�vi�o�us�par�ti�al�res�pon�se.
A�se�cond�ex�ci�si�o�nal�bi�opsy�was�per�for�med from
anot�her�lympho�id�are�a,�ie.�right�axil�lary�mass.�Im-
mu�no�his�to�pat�ho�lo�gi�cal�exa�mi�na�ti�on re�ve�a�led�fol-
li�cu�lar� lympho�ma,� CD� 20(+),� and� bcl-2� (+).
Yttri�um-90-ib�ri�tu�mo�mab-ti�u�xe�tan�was�ad�mi�nis�te�-
red for� re�si�du�al� low-gra�de� di�se�a�se.� Af�ter� two
months�of�yttri�um-90-ib�ri�tu�mo�mab-ti�u�xe�tan�the�-
rapy,�ESR�was�12 mm/ho�ur�and�no�lympha�de�no�-
pat�hi�es�we�re�de�tec�ted on�physi�cal�exa�mi�na�ti�on�and
on�tho�ra�co-ab�do�mi�nal�com�pu�te�ri�zed�to�mog�raphy.
He�had�comp�le�te�re�mis�si�on�of�the�di�se�a�se.�Af�ter
two� ye�ars� of� comp�le�te� re�mis�si�on,� he� pre�sen�ted
with�3�we�eks�of�eme�sis,�prog�res�si�ve�he�a�dac�he�and

dep�res�si�on�symptoms.�Cra�ni�al�MRI�scan�re�ve�a�led
two�mas�ses�with�3 cm�and�4�cm�di�a�me�ters�in�the
sub�cor�ti�cal�whi�te�mat�ter�of�the fron�tal�lo�be�of�the
bra�in�with�dif�fu�se�ho�mo�ge�ne�o�us�con�trast�with�ir-
re�gu�lar�bor�ders and�wit�ho�ut�sur�ro�un�ding�ede�ma,
ring�en�han�cing�le�si�on�and�nec�ro�sis.�Lum�bar�tap�did
not�re�ve�al�any�ma�lig�nant�cells�in�the ce�reb�ros�pi�nal
flu�id.�Ste�re�o�tac�tic�bi�opsy�was�con�si�de�red but�the
le�si�ons�we�re�not�in�an�ap�prop�ri�a�te�lo�ca�li�za�ti�on�for
bi�opsy.�High�do�se�met�hot�re�xa�te�was�sug�ges�ted�but
was�re�fu�sed�by�the�pa�ti�ent.�Thus, pal�li�a�ti�ve�who�-
le-bra�in�ra�di�ot�he�rapy was�app�li�ed,�which�re�sul�ted
with�comp�le�te�res�pon�se.

Fol�li�cu�lar�lympho�mas�are�among�the�gro�up�of
in�do�lent�lympho�mas.�Abo�ut�80%�of�pa�ti�ents�with
in�do�lent�B-cell�NHLs�are�in�the�ad�van�ced�sta�ge�of
di�se�a�se�and�ha�ve�no�cu�ra�ti�ve�tre�at�ment�op�ti�on.�Ad-
di�ti�o�nally,�the�me�di�an�sur�vi�val�ran�ges�bet�we�en�8-
10�ye�ars.3 CD20-di�rec�ted�mo�noc�lo�nal�an�ti�bo�di�es
cle�arly�de�mons�tra�te� cli�ni�cal� ef�fi�cacy� in�pa�ti�ents
with�B�cell�in�do�lent�NHL.�Ri�tu�xi�mab�ac�ti�vity�can
be�qu�i�te�me�a�ning�ful,�and�is�as�so�ci�a�ted�with�ma�na�-
ge�ab�le�to�xi�city,�but�un�for�tu�na�tely�subs�tan�ti�al�num-
bers�of�pa�ti�ents�do�not�res�pond�and�many�re�lap�se.
The�se�ca�ses�of�ref�rac�tory�and�re�lap�sed�low-gra�de
fol�li�cu�lar� or� trans�for�med�NHL,� inc�lu�ding� tho�se
with�ri�tu�xi�mab�ref�rac�tory�di�se�a�se�can�be�ef�fec�ti�-
vely�tre�a�ted�with�RIT.�Yttri�um-90-ib�ri�tu�mo�mab-
ti�u�xe�tan�was�the�first�RIT�to�be�ap�pro�ved�for�use�in
ma�lig�nant�di�se�a�se.4 Re�cently,�yttri�um-90-ib�ri�tu�-
mo�mab-ti�u�xe�tan�was�shown�to�be�ef�fec�ti�ve�in�the�-
se� ref�rac�tory� pa�ti�ents.� Wi�se�man� and� Wit�zing
re�por�ted� long-term�res�pon�ses� in�a� ret�ros�pec�ti�ve
study�of�211�pa�ti�ents�with�re�lap�sed�or�ref�rac�tory
low-gra�de�lympho�ma.5 The�se�pa�ti�ents�who�we�re
tre�a�ted� with� yttri�um-90-ib�ri�tu�mo�mab-ti�u�xe�tan
had�a me�di�an�ti�me�to�di�se�a�se�prog�res�si�on�(TTP)�of
29.3� months.� Alt�ho�ugh� our� pa�ti�ent� had� a� 26-
month�TTP�si�mi�lar�to�the�re�sults�of Wi�se�man�and
Wit�zing,�he�had�a�re�lap�se�with�cra�ni�al�me�tas�ta�sis
wit�ho�ut�any�ot�her�syste�mic�di�se�a�se.�CNS�in�vol�ve�-
ment�of�lympho�ma�sho�uld�be�dis�tin�gu�is�hed�from
ot�her�bra�in�me�tas�ta�ses�such�as�so�lid�tu�mors,�and
pri�mary�CNS�lympho�ma.�Ste�re�o�tac�tic�bi�opsy�and
im�mu�no�his�to�pat�ho�lo�gi�cal�exa�mi�na�ti�on�sho�uld�be
ma�de�for�di�ag�no�sis,�alt�ho�ugh�ra�di�o�lo�gi�cal�fin�dings
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will�be�help�ful�for�the di�ag�no�sis�of�bra�in�mas�ses
that� are� not� ap�prop�ri�a�te� for� ste�re�o�tac�tic� bi�opsy
such�as�in�our�pa�ti�ent.2

Stan�dard�do�ses�of�syste�mic�che�mot�he�ra�pe�u�-
tics,�tar�ge�ted�the�ra�pi�es�such�as�ri�tu�xi�mab�and�RITs
do not�cross�the�blo�od-bra�in�bar�ri�er�suf�fi�ci�ently
to�tre�at�CNS�in�vol�ve�ment�of�lympho�ma�and�pri-
mary�CNS�lympho�mas�are�tre�a�ted�with�high�do�se
syste�mic� che�mot�he�rapy,� in�trat�he�cal� che�mot�he�-
rapy�for�me�nin�ge�al�me�tas�ta�ses�and�ra�rely�sur�gery
for�pa�ti�ents�acu�tely�de�te�ri�o�ra�ting�du�e�to�her�ni�a�ti�-
on�from�a�lar�ge�tu�mor�mass.2 No�net�he�less,�af�ter

two� ye�ars� of� yttri�um-90-ib�ri�tu�mo�mab-ti�u�xe�tan
ad�mi�nis�tra�ti�on,�our�pa�ti�ent�had�bra�in�in�vol�ve�ment
wit�ho�ut�ot�her�syste�mic�di�se�a�se.

In�conc�lu�si�on,�we�wan�ted�to�re�mind�physi�ci�-
ans�that�ref�rac�tory�or�re�lap�sed�low-gra�de�fol�li�cu�lar
or�trans�for�med�NHL�pa�ti�ents�who�res�pon�ded�com-
p�le�tely to� tre�at�ment� with� yttri�um-90-ib�ri�tu�mo�-
mab-ti�u�xe�tan�sho�uld�be�fol�lo�wed-up�for�pri�mary
cra�ni�al�re�lap�se�wit�ho�ut�syste�mic�di�se�a�se.�The�pa�ti�-
ents�who�had�comp�le�te�res�pon�se�to�tar�ge�ted�the�ra�-
pi�es�such�as�ri�tu�xi�mab�and�RITs�will�be�eva�lu�a�ted
by�proph�ylac�tic�cra�ni�al�the�ra�pi�es.
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