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Ly m p h o m a :
Using PET for Diagnosis and Tre at m e nt Re s p o n s e

A com p l ex cancer of the immune sys tem ,
lym ph oma affects both ch i l d ren and
adults and can take many different form s ,

i n cluding Hod gk i n’s and non - Hod gk i n’s
lym ph oma (a grouping of a pprox i m a tely
30 types of lym ph om a ) . Lym ph om a

occ u rs wh en the lym ph oc yte s — wh i te
bl ood cells that norm a lly pro tect the body
a gainst infecti on — form abn orm a lly and

reprodu ce too qu i ck ly. Lym ph oma take s
adva n t a ge of the lym ph sys tem’s ex ten s ive

n et work of n ode s , ve s s el s , and or gans to
s pre ad thro u gh o ut the body. Un fortu-
n a tely, lym ph oma can be difficult to

i n i ti a lly diagn o s e . The pri m a ry indica-
ti ons are rel a tively com m on
s ym ptom s — su ch as fever, s wo ll en gl a n d s ,

u n ex p l a i n ed wei ght loss, and lack of
en er gy—that can be assoc i a ted with a
ra n ge of con d i ti on s .

In recent ye a rs , Po s i tron Emission
Tom ogra phy (PE T) has em er ged as a key
tool in the ef fective diagnosis and

m a n a gem ent of lym ph om a . PET scans
reveal met a bolic activi ty in the body by
m e a su ring levels of glu cose upt a ke . Before

u n der going a PET scan, p a ti ents receive

an injecti on of a tracer that attaches to
glu cose in the body. While all cells requ i re
glu cose for en er gy, c a n cer cells con su m e

ad d i ti onal glu cose in order to ra p i dly
expand and mu l ti p ly. These areas of
i n c re a s ed glu cose con su m pti on appear on

the PET scan as “hot spo t s .” S c a n s
typ i c a lly take less than 30 minutes and the
tracer is easily absorbed and el i m i n a ted

by the body.
“While a tu m or bi opsy should provi de

the def i n i tive diagnosis of lym ph om a ,

PET scans can help to con f i rm that
d i a gnosis and to stage the disease. By
revealing the ex tent and loc a ti on of t h e

c a n cer, PET can help guide tre a tm en t
dec i s i on s , i n cluding wh ere to obtain the
bi opsy and what form of tre a tm ent the

p a ti ent need s ,” s ays Ronald L. Va n
Heert u m , M D, Director, Co lu m bi a
Krei tchman PET Cen ter, and Professor of

Radiology, Co lu m bia Un ivers i ty Med i c a l
Cen ter.

Af ter the initial scan for diagnosis and

s t a gi n g, fo ll ow-up PET scans track the
l evel of tre a tm ent re s ponse and hel p
s h a pe the tre a tm ent plan. “Si n ce som e

lym ph omas are cura bl e , we are anxious to
dem on s tra te a com p l ete bi o l ogi c a l
re s ponse to tre a tm en t . Su ppose we see a

p a ti ent with swo ll en glands in the neck
and a bi opsy shows lym ph om a . We wo u l d
do both a PET and a CT scan of wh o l e

body—the PET scan to show the ex tent of
the disease, and the CT for more prec i s e
a n a tomical det a i l , p a rti c u l a rly in the liver

and spleen . We would also run bl ood te s t s
and maybe a bone marrow te s t ,” ex p l a i n s
Gregory Mea rs , M D, Clinical Professor of

Medicine.
“Af ter four cycles of ch em o t h era py we

repeat the PET scan. Ch em o t h era py can

cause incre a s ed inflammati on or scarri n g

in the invo lved node s . This en l a r gem en t
wi ll appear on both a CT and PET scan.
PE T, h owever, u n i qu ely all ows us to deter-

mine wh et h er the swelling is
tre a tm en t - rel a ted or shows rem a i n i n g
active disease,” he con ti nu e s . “ If the PET is

n ega tive (indicating that the en l a r gem en t
s tems from the ch em o t h era py ) , t h en on ly
t wo more cycles are needed to best assu re

com p l ete erad i c a ti on . If the PET rem a i n s
po s i tive , I would con clu de that a parti a l
re s ponse has been ach i eved and that the

p a ti ent would prob a bly need four more
c ycles of ch emo to bet ter ach i eve a
com p l ete erad i c a ti on .”

P E D I ATRIC LY M P H OMA
As the third most com m on type of

ped i a tric cancer, lym ph oma is propor-
ti on a lly more com m on in ch i l d ren than
adu l t s . Fortu n a tely, most ped i a tri c

lym ph omas can be su cce s s f u lly tre a ted .
“We use PET ro uti n ely in all our ped i a tri c
p a ti ents as part of d i a gnosing and tre a ti n g

lym ph om a ,” reports Mi ch a el A . Wei n er,
M D, Professor of Clinical Pediatric
Medicine. “ Determining the anatom i c

ex tent of the disease is very important for
i n i tial staging wh en tre a ting bo t h
Hod gk i n’s and non - Hod gk i n’s

lym ph om a . We’ve also learn ed that the

PET scan of an adult with lymphoma 

PET scan of a pediatric pat i e nt with lymphoma.



ra p i d i ty of re s ponse is very rel evant to our
p a ti en t s’ su cce s s . We typ i c a lly repeat PE T

scans after every two to three cycles of
ch em o t h era py to assess their re s ponse and
to determine wh et h er there is rem i s s i on ,

com p l ete or parti a l .”
D r. Wei n er points out that som e

u n i que ch a ll en ges exist in diagnosing and

tre a ting ch i l d ren with lym ph om a .
Ch i l d ren have swo ll en glands mu ch more
f requ en t ly than adu l t s . These glands may

a ppear as hot spots on PET scans even if
t h ey are not cancero u s . In ad d i ti on ,
ch i l d ren and teen a gers who are diagn o s ed

and tre a ted for lym ph oma of ten ex peri-
en ce “t hymic rebo u n d ,” or a sharp boo s t
in the immune sys tem as it recon s ti tute s

i t s el f . While this rebounding is a good
m on i tor of the ch i l d ’s recovery, it can also
l e ad to false po s i tives on PET scans. Th e s e

ch a ll en ges unders core the import a n ce of
h aving skill ed physicians con du ct caref u l
re ad i n gs of a ll PET findings .

THE ROLE OF PET/CT
D rs . Me a rs and Wei n er are intere s ted in

l e a rning more abo ut the po ten tial ben ef i t s
of PE T / C T, wh i ch com bines PET and CT
i m a ging in a single scanner. The goal of

PET/CT is to ef fectively fuse the met a bo l i c
data of PET with the anatomic acc u racy of
C T. D r. Wei n er hopes in particular that

PET/CT wi ll be able to ad d ress the issue of
false po s i tive s , by revealing if a phys i c a l
tu m or mass is assoc i a ted with incre a s ed

m et a bolic activi ty. “We hope to ach i eve
en o u gh spec i f i c i ty and sen s i tivi ty wi t h
f u s ed PET/CT images to el i m i n a te the

n eed for sep a ra te scans on sep a ra te days in
s ome cases,” s ays Dr. Van Heertu m .
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When William Friedman started feeling ex t reme lower back pain in late 2003, he

assumed it was due to poor posture, too many hours at his desk, and too little exe r-

c i s e. The 61-ye a r-old real estate developer took action by seeing a physical thera p i s t ,

b u t the pain never we nt a way. 

By the spring of 2004, with his pain and fatigue still failing to improve, Mr. Fr i e d-

m a n’s friend and neighbor, Linda Lew i s, MD, Clinical Pro fessor of Clinical Neuro l o gy,

Columbia University Medical Ce nt e r, became increasingly concerned. “She was ve ry

u n c e rtain that this was a muscular or bone pro b l e m , ” recalls Mr. Friedman. Based on

the results of some additional tests, Dr. Lewis immediately put M r. Friedman in the

hospital and under the care of G re go ry
M e a r s, MD, Clinical Pro fessor of Medicine

and a specialist in adult lymphoma at

Columbia University Medical Ce nt e r.

Even once hospitalized, Mr. Fr i e d m a n’s

diagnosis remained unclear. An initial

biopsy was inco n c l u s i ve, as we re MRI and

PET imaging studies. He we nt home, but

was monitored closely. Dr. Mears

s u s p e cted i n d o l e nt l y m p h o m a—a slow

g rowing form of lymphoma. Six we e ks

l at e r, Mr. Fr i e d m a n’s pain re c u r red and he

came back in for more tests. This time a

PET scan and biopsy both clearly

i n d i c ated lymphoma. “They co u l d n’ t

diagnose me initially because I had been

g i ven drugs that m a s ked the disease,”

M r. Friedman explains. Prednisone, a

p o we rful ant i - i n f l a m m at o ry medicat i o n ,

had shrunk his tumors, making them

d i ff i c u l t to detect. 

With the lymphoma diagnosis firmly

established, Dr. Mears prescribed a chemotherapy regimen. “As soon as I started on

c h e m o t h e ra p y, I fe l t less pain. And after the second tre at m e nt, I had another PET scan

t h at s h o wed re m a r kable elimination of the tumors, ” s ays Mr. Friedman. “Once I had

completed all six cycles of chemo, I had a PET scan that s h o wed no tumors, as did a

fo l l o w-up PET/CT scan two months lat e r.”

M r. Friedman has only positive things to say about his tre at m e nt at the Co l u m b i a

K reitchman PET Ce nt e r. “I fe l t l i ke the staff had a good at t i t u d e. T h ey had a sense of

humor and we re ve ry pro fe s s i o n a l .” As for undergoing the scans, “the best thing I can

s ay about a PET scan is that i t does not t a ke that long and there is no pain, although

the position is a bit u n co m fo rt a b l e , ” he re p o rts. “And it wa s n’ t u ntil my last scan that I

finally re m e m b e red to bring a favorite CD.”

PERSONAL STORY:

A Challenging Diagnosis Finds a Successful Treatment

PET/CT image of a lymphoma
patient. The arrows point to
specific tumor sites.

(Above left) A full body PET scan of Mr.
Friedman taken on July 7, 2004 shows
extensive lymphoma, with darkened
regions corresponding to the increased
glucose consumption of tumor sites.
(Above right) A post-treatment scan,
taken on August 16, 2004, reveals that
the disease is in remission. The darkened
region corresponds to healthy bladder
activities.
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